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3-D AUTOMATIC SETUP OF ERT
(ELECTRICAL RESISTIVITY TOMOGRAPHY) SYSTEM

The paper presents results of work on 3-D the surface scanning system using ERT method. The construction
of automatic laboratory system for imaging of the internal structure and heterogeneity of concrete structures by
ERT method, using a multi-electrode surface scanner of electrical conductivity of concrete objects will be used
to model tests and actual concrete structures by multi-point and non-contact method for measuring the electrical

conductivity of concrete structures, in particular.
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Electrical Resistivity Tomography (ERT) belonging
to non-destructive methods is widely used in
geophysics, medical imaging and is increasingly being
used in imaging and assessment of concrete structures.
The importance of ERT in the case study of concrete
structures is a large due to the fact that many factors
determine the condition of the concrete, has a
significant impact on its electrical conductivity. The
construction of automatic laboratory system for
imaging of the internal structure and heterogeneity of
concrete structures by ERT method, using a multi-
electrode surface scanner of electrical conductivity of
concrete objects will be used to model tests and actual
concrete structures by multi-point and non-contact
method for measuring the electrical conductivity of
concrete structures. Designed and constructed the
laboratory surface scanner will be the basis for the
development of a prototype scanner for field studies of
actual concrete structures. Imaging the internal
structure of the object will be based on the location of
model inhomogeneities and its physical and
geometrical parameters, rather than the electrical
conductivity at each point of the inner object, as is
standard ERT method. Software for imaging the
internal structure and heterogeneity of concrete
structures using ERT method will provide a basis for
evaluation of morphological characteristics and
materials of different type than the concrete structures,

development of ERT techniques to analysis of the
impact of procedures of the surface and inspection
scan on the efficiency and quality of imaging;
construction of a laboratory system for heterogeneity
imaging of concrete objects; developing of scanning
methods and the . identification of heterogeneity;
laboratory studies for the identification of model
elements of heterogeneity.
Project of 3-D the surface scanning system include:
design and construction of the laboratory
multielectrode surface conductivity scanner of
objects: design of the communication system of the
laboratory surface conductivity scanner of objects
with the control unit and design of a transmission and
data acquisition system; develop a control program of
the laboratory surface electrical conductivity scanner
of objects; optimization of the scanning procedure;
resolution assessment of the identifying internal
structure of objects method based on surface and
subsurface electrical conductivity scan; determine of
location and heterogeneity parameters of model
concrete elements in the laboratory tub by ERT
method; GUI development: a control program of the
surface laboratory scanner, transmission and data
acquisition, identification and visualization of internal
structure and heterogencity of object; identification of
the internal structure and heterogeneity of selected
clements of concrete structures by computer

3-D the surface scanning system will enable: tomography method.
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Fig.1. 3-D the surface scanner —~diagram of main connections
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Fig 2. System of electromechanical relays in base module

According to the general project assumptions, the
surface scanning system have module structure
allowing development of the system without changing
the system software.The scanner is composed of:
scanner control system containig of 64 base modules
and central module, feed system, meter circuit,
personal computer, commutation systems and 256
electrodes (see Fig.1.).

Number of modules base as an essential element
of the scanner is a function of the number of
electrodes according to relation: number of electrodes
= the base module*4. The main part of the base
module is a microprocessor which control the running
of four clectrodes through the arrangement of
electromechanical relays (sce Fig.2.). Electrodes play
both feeding and measuring role and are autonomic
elements of the system. The central module identifies
the base modules and controls all of elements of the
scanner. The feed system using a DC voltage source

is able to generate electricity in the frequency range
from 0 to 1 kHz with an amplitude controlled signal.
Microprocessor-controlled meter circuit has the
ability to measure three quantities: current, voltage
and impedance with an accuracy of one hundred-
thousandth of the primary. unit. Configuration of
clectrodes is determine in the process of base module
identification. Each of base modules contains a
unique number inflicted by DIP-Swich, allowing any
geometry of electrodes.

References

Zohdy A.A.R. Application of surface geophysics to
ground-water investigations. // USGS, Book 2,
Collection of Enivironmental Data. USA —-1974.

Parasnis D.S. Principles of Applied Geophisics //
Chapmané&Hall. London UK, 1984.

Matveev, V.K.. Interpretation of electromagnetic
sounding. (In Russian.) // Nedra, Moscow. 1974,

ABTOMATHYHA YCTAHOBKA JIJIs1 3D EJIEKTPOTOMOTI PA®II
S1. Jlykoscki, O. Hinpipmmit

HPGI[CTSBH&HU peE3yIIbTaTH pOGOTH Haa CHCTEMOK ’[pnmmipr-!oro MOBEPXHEBOTO CKaHYBAHHs METOOOM
crnexTpopesrcTHBHOi Tomorpadii. CkoHCTpyHoBaHa aBTOMaTH4Ha nabopaTopHa cHCTeMa if Bisyadisauii
BHYTPIIIHBOI CTPYKTYPH Ta HEOOHOpiAHOCTEH OCTOHHMX KOHCTPYKIiH METOZOM €JCKTPOPE3NCTHBHOL
ToMorpadii, IO BHUKOPHCTOBYe GaraTOeNeKTPOJHHH TMOBEPXHEBHH CKaHEp eIEKTPONpOBiAHOCTI OeToHHMX
ob’extiB, 6Gyle BHKODHCTaHA IUIi MOMETBHMX BHNPOOOBYBaHb Ta [OCHIDKEHHS pealbHMX OEeTOHHHX

KOHCTPYKIIii 30KpeMa.

K/iouoBi ciioBa: enexTpope3ucTHBHA ToMOrpadis; OSTOH; BepTHKANbHI EICKTPHYHI 30HAYBAHHS,
CHCTEMa TTOBEPXHEBOTD CKAHYBAHHS.

ABTOMATHYECKASI YCTAHOBKA [1JI51 3D 3JIEKTPOTOMOI'PA®HH
5. Jlykosekn, O. ITnaBapHbIii

[peacrasneno pe3ynsTaThl paboThI Ham CHCTCMOH TPEXMEPHOrO MNOBEPXHOCTHOTO CKAaHHPOBAHMA
METOOM 3/IEKTPOPE3UCTHRHOM ToMorpadun. CKOHCTpyMpOBaHHas aBTOMATHYECKas TabopaTopHas CHCTEMA IS
BU3yalH3alMM  BHYTPEHHeH CTPYKTYPEl M HEONHOPOAHOCTeH OCTOHHBIX  KOHCTPYKUMH  METOAOM
J7EKTPOPE3UCTHBHON ToMorpaduu, KoTopas WCHONb3yeT MHOIODJIEKTPOAHHH TOBEPXHOCTHBIH CKaHep
3JIEKTPOIPOBOAHOCTH GETOHHEIX 00BEKTOB, OYIeT MPUMCHECHA /I MOIENLHBIX HCHBITAHWH H HCCIENOBAHMS
peanbHBIX 6eTOHHBIX KOHCTPYKIHH B YaCTHOCTH.

KiloueBbie ¢JI0BAa: SIEKTPOPE3VCTHBHAA TOMOrpadHs,
30HIHPOBAHHSA, CHCTEMA TOBEPXHOCTHOI O CKAHHPOBAHHAL.
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