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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 ructure 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 actua concrete structures by multi-point and non-contact method for measuring the el ectrical

conductivity of concrete structures, in particular.
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Electrical Resigtivity Tomography (ERT) belonging
to non-dedructive methods is widdy used in
geophysics, medical imaging and is increasingly being
used in imaging and assessment of concrete structures.
The importance of ERT in the case sudy 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 dectrica conductivity. The
condruction of automatic laboratory system for
imaging of the internal structure and heterogeneity of
concrete structures by ERT method, usng a multi-
electrode surface scanner of eectrical conductivity of
concrete objects will be used to mode tests and actua
concrete gructures by multi-point and non-contact
method for measuring the electrical conductivity of
concrete sructures. Designed and constructed the
laboratory surface scanner will be the bass 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
moded  inhomogeneities and its physical and
geometrica parameters, rather than the dectricad
conductivity at each point of the inner object, as is
standard ERT method. Software for imaging the
interna  dructure and heterogeneity of concrete
structures usng ERT method will provide a bass for
evaluation of morphological characterigtics and

development of ERT techniques to analysis of the
impact of procedures of the surface and ingpection
scan on the efficiency and quality of imaging;
congtruction 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 condruction 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 interna
structure of objects method based on surface and
subsurface eectrical 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 interna
structure and heterogeneity of object; identification of
the internal structure and heterogeneity of selected

materias of different type than the concrete sructures. elements of concrete structures by computer
3-D the surface scanning system will enable: tomography method.
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Fig 2. System of eectromechanical 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 essentia 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 eectrodes through the arrangement of
electromechanical relays (see Fig.2.). Electrodes play
both feeding and measuring role and are autonomic
elements of the system. The centra 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 dectricity 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
electrodes 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 dectrodes.
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ABTOMATHUYHA YCTAHOBKA JIJIA1 3D EJIEKTPOTOMOI' PA®II

A. Jlykoscki, O. IlinBipanii

IpeacTaBiaeHo pe3ynbTaTd POOOTH HaJ CHCTEMOIO TPUBHUMIPHOTO MOBEPXHEBOTO CKaHYBAHHS METOIOM
CIIEKTPOPE3UCTUBHOI ToMorpadii. CKOHCTpyHiOBaHAa aBTOMAaTHYHA JlabOpaTOpHA CHUCTeMa JUIS Bi3yasizamii

BHYTPIIIHBOI

CTPYKTYpH Ta HEOJHOPIMHOCTEH OETOHHUX KOHCTPYKIIA METOJOM EeIeKTPOPE3UCTUBHOT

ToMOrpadii, IO BHKOPHCTOBYE OaraTOCJICKTPOMHHI MMOBEPXHEBHH CKaHEP EJICKTPOMPOBITHOCTI OETOHHHUX

00’ €KTiB,
KOHCTPYKIII 30Kpema.

6yz[e BUKOpHUCTaHa MJII MOICIbHUX BI/IHpOGOByBaHI) Ta Z[OCJ'IiI[)KeHHH pCaibHUX OETOHHHUX

Karwu4oBi ciioBa: enexkrpope3uctuBHa TOMOrpadis; OETOH; BEpPTHKAIbHI €NEKTPUYHI 30HIyBaHHS;

CHUCTEMA IMOBCPXHEBOI'O CKaHYBAaHHH.

ABTOMATHUYECKAS YCTAHOBKA JJI51 3D QJIEKTPOTOMOI'PA®UN
A. Jlykoscku, O. ITugBupHbIi

[IpencraBneHo pe3yapTaThl PabOTHl HaJ CHCTEMOH TPEXMEPHOTO ITOBEPXHOCTHOI'O CKaHUPOBAHHS
METOAOM BJIEKTPOPE3UCTUBHON ToMorpaduu. CKOHCTpYHpOBaHHAs aBTOMaTHUYeCKast 1abopaTopHas CUCTeMa IJL
BU3yalM3allid BHYTPEHHEW CTPYKTYphl M  HEOTHOPOTHOCTEH OCETOHHBIX KOHCTPYKIHMHA  METOAOM
JJIEKTPOPE3UCTUBHON TOMOrpaduu, KOTOpas HCIHONB3YeT MHOTO3JIEKTPOJHUN ITOBEPXHOCTHBIN CKaHep
AJIEKTPONPOBOIHOCTH OETOHHBIX OOBEKTOB, OyJeT MpHUMEHEHa IS MOJENBHBIX WCIBITAHUNA M HCCIIETOBAHUS
peaybHBIX OETOHHBIX KOHCTPYKIMH B YaCTHOCTH.

KnarwueBble ciioBa: 3JeKTpOpE3UCTUBHAS —ToMorpadwus,
30HJUPOBAHMS, CUCTEMA ITOBEPXHOCTHOTO CKAHUPOBAHUSI.
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