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Geofyzikalne meranie:
nastroj na ziskanie obrazu — informacii pod povrchom

Source Receiver

meranie vizualizacia



Definicia: model

realita Geofyzikalny model

detected by geologists

not by geophysicists 150 ohm.m

detected by geophysicists 90 ohm.m

not by geologists
50 ohm.m E




Definicia: kontrast

AK chceme s geofyzikalnymi metodami charakterizovat’
rozne vrstvy musi existovat’ fyzikalny kontrast
( rozdielne fyzikalne vlastnost)



Geoelektrické metody pouzivane v
archeologii

“0d porové metc')dy OM (resistivity methods)

@ Indukovana polarizacia (induced polarization - Ip)
@ Elektromagnetickeé metody (Eectromagnetic - £m)
“# Mag netoteluricke metc')dy (Magnetotelluric - MT)
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Odporové metody — zakladny princip

& Zistuju merny elektricky odpor prostredia

¢ IzocCiary elektrického pola nazyvame ekvipotencialy
elektrického pola — spajaju body s rovnakym
potencialom

@ Napatie je rozdiel dvoch potencialov
@ Prudociary su kolmé na ekvipotencialy

& Vel'kost' (I) zavisi od vol'nych nosicov a priechodnosti
horninového prostredia

& Zdanlivy merny odpor p, (apparent resistivity p, )
p,=k U/I  kde k je usporiadanie elektrod



Odporove metody

Odporové metody sa pouzivaju na Studium
horizontalnych a vertikalnych zmien odporovych
vlastnosti hornin a materialov pod zemskym povrchom.
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interpretation
Fle Edit Exit
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Apparent resistivity (ohm.m)
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System merania metddou ERT

2D meranie
Elektrodové usporiadanie l Cl1 Pﬂ Pl2
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sm, Profile m1

Model resistivity with topography
Iteration 7 Abs. error = 4.2

220.0

Flew.
600.9,

5908

5800

570,08

560.8{9-

Vrchna-
vstupna
chodba

550.84

sn0.0

. T .
a0 600 1200
Worizontal scale is 17.81 pixels per unit spacing
vertical exaggeration in model section display = 0.98
First electrode is located at 0.8 n.
Last electrode 15 located at 258.

Unit Electrode Spacing o 2.75 n.

Vysledky 3D elektrickej tomografie

Vvpracoval: RNDr. René Puti$ka PhD., Mgr. lvan Dostél
Katedra Aplikovanej a Environmentainej Geofyziky
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Aparatura ARES







24



Elevation
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Depth Iteration 15 Abs. error = 6.7 %
0.8

0.8427 L — L —

0.340 : = : : - :
0.735
1.07
1.47
1.96

2.24
2.55

2.89
3.27
3.68

4.13
Inverse Model Resistivity Section
I I NN (NN () (N (T (N O () (N [ N
a.60 2.00 L.60 6.00 8.60 10.0 66.0 250
Resistivity in ohn.m Unit electrode spacing 9.250 m.

Modra farba je namerana anomalia, ktora predstavuje
pokracovanie mudru.

modra ciarkovana je vymapované pokracovanie muru

OranZovy kabel je merany profil, pod ktorym sa nachadza
zobrazeny vysledok

Pri zmerani viacerych profilov je mozné
vypocitat 30 vyzualizaciu objektov.

Ma obrazku mdZme videt zvySky miru po odfiltrovani
gumu a okolitého horminového prostredia

Odkopany mar (uZ zakryty textiliou) v archeologicke] sonde na Bratislavskom hrade
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bern, Profile #1
Fleu Model resistivity with topography

165 . 0+ Iteration 7 Abs. error = 18.4 )

1680. 8-

0
155. 8-
150. 8-
145. 8-
140. 8-
135. 8-

130. 6

125.8-

I NN D (N [ (R (T (N [T (] (R [ D N BN BN Unit Electrode Spacing - 0.750 m.
5. 7. 9.

ag ag ag 12.08 16.8 258 358 450
Resistivity in ohm.m

Horizontal scale is 7.76 pixels per unit spacing

Uertical exaggeration in model section display = 8.78

First electrode is located at 8.8 n.

Last electrode is located at 154.5 m.
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Elew. In 2D ==> Dut 2D - Mixed 4-Pole and 3-Pole data: Kat2_DD_¥e.dat
234 .5 Hodel resistivity with topography

Iteration 7 Abs. error = 1.5

334.0

333 .54

333.04

332.54

332.8

331.5-

I I N ] O T . ] [ T . Unit Electrode Spacing = 8.258 m.
10.0 100 300 700 1300 -poo0 6000 7000

Resistivity in ohm.m

Horizontal scale is 28.69 pixels per unit spacing
UVertical exaggeration in model section display = 1.25
First electrode is located at 8.8 m.

Last electrode is located at 15.5 m.
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y Layer 1, Depth: 0.00-0.35 m.
00 20 40 6.0 80 100 120 140 x

dvor, Grid #1
4.0 6.0 8.0 100 120 140 x

0.0 20 4.0 6.0 8.0 10.0 12.0 140 x

" Y

y Layer 2, Depth: 0.35-0.75 m.
0.0 20 40 6.0 80 100 120 140 x
0 ; ; ; ! ; h

v

y Layer 3, Depth: 0.75-1.22 m.

0.0 20 4.0 6.0 8.0 10.0 12.0 140 x
0.0 L h L L L s L

y Layer 4, Depth: 1.22-1.75 m.
0.0 20 4.0 6.0 8.0 10.0 12.0 140 x

4.0

y Layer 5, Depth: 1.75-2.36 m.
0.0 20 4.0 6.0 8.0 10.0 120 140 x

y Layer 7, Depth: 3.06-3.87 m.
| _ N N N pempeeigesiy e iyseiyeeeiyeeeiy W W |

97 18.3 345 652 123 233
Resistfivity in Ohm.m
¥ 1init Flartrnda Snacina 1 0M ¥ Hnit F < inn 2 NM

4.0

y Layer 8, Depih: 3.87-4.80 m.

440 831

i R - Ahe Frrnr 1 770

4.0

y Layer 6, Depth: 2.36-3.06 m.
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0 EMS3S specifications

Frequency= 14.6 kHz

--------

T-R distance=1 m

v AT

dipoles ‘ 1

Effective depth ranges

Measured quantities:
1) Apparent conductivities (mS/m)
2) In phase the ratio of the secondary to primary magnetic
field in parts per thousand (ppt)

www.themegallery.com



Measurement scheme
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GPR profiles
EM 38 coverage
"Reman" Temb

-==------ GPR site coverage
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EEFIBBEEn grgq

apg. resistivity [ohm.m]
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RXPERP4.1

RXHCP4

RXPERF2.1

RXHCP2

RXPERP1.1

RXHCP1
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HCP 4m (19 to 39 Ohm.m)

PERP 4.1m (19 to 34 Ohm.m)

HCP2m (19 to 33 Ohm.m)

PERP 2.1m (23 to 45 Ohm.m)
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ARP® channel 1 (35 to 150 Ohm.m)*

ARP® channel2 (25 to 120 Ohm.m)*
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EM 38 Horizontal component map

Magnetic w/b=-+1.5nT A3
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Electric and drilling profile
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