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Principle of Electrical Survey
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In general, the pom sty merea sasin orler of igneou s rock, metamorphic rock., ssdimentary

rocks, sand and clay.
Themefore, the & stivity ere sesin reverse order.

Resistance and Resistivity
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Resistivity and Apparent Resistivity

If the underground is Seicguenoar the re sistivity
isexpressd as

Apparent re sistivity is 2 formaland artified] concept and does not indirate tnie resistite.
Meverthele &5, apparent reaistivity is very wseful for analysis of electreal surveybecause we can
estimate true resistivity structurs from apparent resistivity.

AL E e Tae = = m
whare, Vir polastizl diforarce balwear potartial [ ardn il 3 (]
alectrodes {57, FE) iz corrrant injactad through T = T
currar? alsctrodes {3, G5! ead iz elied Tt
i il e limg cur the o of [T pETETT %
alactrodez, >
e tahin chows commanly wmed alacirode el i = %
fams 2t ic fecior
%o sech confiuration.
if o agensous, p= Resistivity
if B p # True Resictivity= dpperent Residiriy
In most ca s, the undergmund i therefore pi

Vertical Electrical Sounding - 1

“ertical varia tion of resistivity is inve stigated by vertical electrical soundin g method.
In thismethod, the data are measured with a number of ssparations of current electrodes keaping

the center of electmdesat the meamurement point.

f{f_the separation of eurrent alertrodes is very“\
small compared to the thiskmess of ypper liger
(GG, == k), the eurrent is confined to the upper]

layer.

Theunderground is regarded a5 homogeneou s
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eurrent flowin g within the upper hyer is
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negligible.
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The underground is regarded a s hamo geneou s
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Vertical Electrical Sounding - 2

The Came of
The apparent resistivity shows p, at the sparation is very small.
Asthe separation increa s, the apparent re sistivity approache s po.

ettt
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"B Case of Tiowe-dxyer.

The apparent resistivity shows p, 2t the spamtin is very
mmall and p, at very Brge.

At the intermediary sparation, the apparent resstivity shows
neatly g —_

Principle of McOHM-EL

M:OHM-EL im ageophyacal equipment for electrical sarvey and electrical lopging .

Aornllabie mwthod
Electrical survey—D 0 resistivity methed, e g Schlumberger, Wenner, ete.
Elertrim 1 10ggin geMormal logging
Tempera ture logging
Caliper logging

Thiz memery wcton

: fappmmatly
Rltapcy |GA0, B
Eli[Header) + 46 x
i H(Data nmber s fyted.
FID ety |5 on of 12UE dis

Warimputvwlage | £67

Aim detective woltage | 107 max N isabent 26200,
Sacking Li 160164

Principle of McOHM-EL

The 1 con 5ats of
and data seguidtin smitkn.

Tranamitting sertion con sists of battery,
adjustable resismnes, amperemeter and switch.
The current value is monitored by amperemater.

Data acquisition sertion consists of wltmeter.
The potential diference betureen P and By is
mea sured by woltmeter.
I

11 Cozuect the 12V battery to the pooms mpplp commactor.

132 Gommect nrize 3fiom fonr electrode sto cwrent (3, G) and powntal (P, B, termia ]
£

2.1 T on the prors Topply Dritch.

22 Prem Ml keyte iphy VES menn.

2 58t jammeterof GURE, FERL, VNE, STACK axd FRINT.

A Mot

5.1Prem IEMWER] ey after e thing Jammeter to Tart meammement.
52 The meamzement ol be done in wveral =onda, and the remb ol on T Q0.
5.5Fre = [NEWHE] ley to mre the data into the memory. Pre ming kg canse areturning to the setting
\mmnex menn orithent mving the dat.

Schlumberger Method

Schhumberger method is mo st commonly used for wertical electrical sounding.

In this method, four eleetrodes are pheed in the ground on
one line symmetricallyaround the mid point, the
Measurement point.

The Current isinjected through the outer electrodes (.4, ElL
and thepoten tial differenee between the inner al

M) ismea sured multaneously.

Theelertrode sare moved out around the midpoint anda newr

I
5l
H=
gt

measurement is aken.
The apparent resstivity is caleulated a s,

pmnl-r ?[u)% [ £ 511
where Land fare the lenpth of AB and I, re pectively. ¥is
the potential difrence between the electrodes M and M. 1is
the current injected through the electrodes Aand B

Mote that Lmust be grater than 52

Schlumberger Method

1. Btretch measuring tpes along the line. St the mid- v 2
peint Om. L OHM ET

2. Phee the elertrodes M the ground at predetermined B rtatteyith atie
spacing (Ftart from small separation).

5. Connect the cablesbetuesn elketrodes and the terminals

on MeOHMEIL .
4. Taking datn. Fiod elin em & dookle byeritfrd: diagtorer
A ordar 1o warsre Eats goality;.

5. Nbwe out the current electrodes, and take newdata.

f. Fave the dita into the floppy disk when the
mea surement is comp kted.

Parameter for normal condition

® Curr. : Set loweurrent like (] or [@0lmAwhen the current electrodes are close together. 4s the

ﬁl:]mﬁm of ABincreases, the signal decrea ses. Therefore, you should set high current like [80] ox
ma

® FERL : Set [§] seconds.

» WAVE :Set [+,

® Stack: Set [4] (3t kast).

® PRINT : Zet [OFH

Schlumberger Method

How to take good data

The operation of MeOHMEI is very simple and the proved ure of Schlumberger is very ea sy,
Anybody ean take data using this equipment, but we must take gl date.
There ate sime terhnique in order to take good data

What iz good data?

Gooddata hasa high SWnetle S0 ratio is sl e sk etl.
Data consists of migmafand males If signal is large compared to nedse, data is good

ignal + Hoioe = Dats
. ' l ' ‘-I-]NW ﬂ] ‘ 1 I High &M
If signalis too amall, data isbad

TITVT# b = T4
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Schlumberger Method Schlumberger Method

In order to improve S/ ratio In order to improve S/ ratio

1. Increnss bhs srrrank
The resistivity iscaleulated wsng thepotential difference, ¥, andthe current, I, as

¥
e e [Stacking ‘aver pingwaves fom 1106
where Fi5 geometric fetor. The equation abowe is modified a5 folowrs,
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A5 indieated in thisequation, in crder toenlarge the potential diffstence, it is nece sAT) to Merea s
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1l oy
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Tl juntid Toalabares is 12 sistince betueen the P i 2 Mwakh Bl wars
elertrode and the ground. The current and the contact = o e
Tesistance have a relation as follows, kel Rl o i
I= Fn Tha ity il
E Artife@l: Ponrer lme, antemobile, pipeline.
where ¥oisthe output velta ge, fcis the contact F. Watmal : §F, thunder, @ imnrater. ik o srler (0 dnernen ihe alihed o nole
resistanee. In order to inerea se the current, the contact Srether Groms 1k betoresn corzent and Skt the meammement pointa ato keep distance fom
Tesiatance must bedecrea sed. oduich ity potentialoable afek i filneienls 9::;3:‘ ing 12in oz thunder.
In general. the contact resistance shoulibe Sl S Incream smckizg miE
1o ocder to & o1 . Place the cument @bl saxd potentialcable sat distance
In order plant the slecbmds oarrs deeply sad poor waker srourd e
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Assumed Model for Electrical Survey The Objective of the Analysis

Theobjeetive of the snalysis is to stimae the pommets of the Liyered modd from d

2o rarxry

In the analysis of wertieal electrical
survey. it isasmmed that the
underpround is one dimensonal.

P

The parameter of the lajered model
is roelebiviis nd Mok of cach
Iayer

The Inversion Method The Inversion Method

1.Make inirial model Fomrard

;:de& eanbe calonsted from e p the byared model snalytioally. Tt i ealled Pt i
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= izt e * HE
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In order to estimate the parameter of the lagered model, ue 15 M everni mebivd Continue the step 5 and ¢ wuntdl the difference betuween H \-’\_ |
ealeulated apparent resstivity and observed one become amall.
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Digital Data Filing

Filing data i a computer malees the following worles sasy.

® Zearch data
® Drawing observed data
® Drawing analysis results

® Further analysis

Contents of Digital Data

Diigital Data consists of the following data.

® CGeneral Information
Project name, Area name, Staton No, Coordinates, Elevation,
ALzimuth, Cperator, Date, Geology and Remarks.

® VES Data
Chzerved data and Analyeed data.

Utilization of Folder Structure

Example of folder structurs

Project
F— [Project Mame 1]
| F— [4rea Mame 1]
| b——files
| EEm——— =
F— [4rea Name 2] L
| b——files

F— [4rea Mame 1]
| b——files

|
|
|
|
|
F—— [Project Name 2]
|
|
|

Data File
M3 Esesl is useful for storing data

All data can be
stored m one fils

(Feneral B
‘information '

e S S T

Chaerved
data Analyzed

e e

Drawing 1

L)

Draw VE2 ourve using
cheerved data

Diraw interpreted
sectlon using
analyzed data
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Example of Further Analysis
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