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Purpose. Review and analysis of the most informative and advanced geophysical methods for studying natural and
anthropogenic processes that affect the design and safe operation of pipeline transportation systems of Ukraine.

Methodology. It is suggested to use a complex of geophysical studies for engineering surveys while designing and
operating linear underground structures of Ukrainian pipelines. The use of conventional electrical methods of in
conjunction with a new method of resonant acoustic profiling significantly increases informative value of the re-
search.

Findings. The analysis of traditional electrometric and new resonant acoustic geophysical methods of research is
performed. There is shown a possibility of selecting the best sites for the construction and operation of pipeline trans-
port systems. The effectiveness of integrated application of geophysical methods for substantiating protection mea-
sures of pipeline transportation systems from the impact of natural and anthropogenic processes is disclosed.

Originality. For the first time it is demonstrated how to use the new geophysical method of resonant acoustic pro-
filing in conjunction with a set of conventional electrical methods on such complex and demanding engineering
structures as the pipeline transport system of Ukraine.

Practical value. Using the method of resonant acoustic profiling to study the geological section, mapping of land-
slide areas, collapses, water cut areas, allocation of aquifers and zones of tectonic disturbances, detection of karst
zones, and for examining the possible sites of leaks of liquid or gaseous filler through damage in pipelines. Identifica-
tion of possible areas of corrosion on the pipeline transport systems with electrical methods — VES (vertical electric
sounding), “Remote electrode”, measurement of potential gradient and SEP (symmetrical electrical profiling).

Keywords: pipeline transportation systems, engineering survey, VES, SEP, “Remote electrode” method, measurement
of potential gradient

Introduction. A specific problem of both under-
ground and terrestrial geological space of Ukraine is a
pipeline transport. The length of the main pipelines in
Ukraine is over 43.000 km, of which: the main gas pipe-
lines makes 35.000 km, the main oil pipelines —
4.000 km, product pipelines — 3.300 km. The number of
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accidents at the enterprises of the industry annually
reaches 1.500 (for example, out of 35.301 km of the
main operated gas pipelines, 21.1 % or 7.500 km has
fully served its amortization period, or has short-lived
anti-corrosion coating) [1]. The occurrence of serious
accidents on the pipelines (oil emissions petroleum
products and other substances, gas explosions etc.) may
result in emergency with fatal casualties, also it may
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cause economic and ecological destabilization of entire
regions of the country. Failure of the transit network of
the main pipelines, that transport oil and gas to Western
Europe, can lead to large economic losses.

Ensuring the safe operation of pipeline transport is
an integrated complex task, which contains a solution of
technical, technological, economic and organizational
aspects.

Presentation of the main research. In general, while
designing and operating pipeline transport systems, for
the development of design and working documentation
for the overhaul or construction of the facility, as well as
for making informed design decisions, the purpose of
engineering survey is a comprehensive study of natural
and man-made conditions of pipeline transportation
systems trails. As for the problems that are solved in the
assessment of their impact, they can be described as fol-
lows:

1) studies of lithologic-genetic and structural-geo-
logical features;

2) determining a set of physical and physical-me-
chanical indexes of rock massif properties, and assess-
ment of their role in the formation of the character of
manifestations of rock pressure and rock displacement;

3) assessment of natural and reduced stress fields in
complex constructed strata;

4) comprehensive assessment of structural-phase
processes of rock massifs in the form of fields and iden-
tification of their deformation mechanisms.

The complex of engineering survey can be divided
into the following areas: study of trails for pipelines con-
struction; search of pipelines and determination of their
position; pipelines condition assessment; occurrence of
pipeline corrosion sections; study of possible sites of
leakage in case of pipeline damage.

Pipeline transportation systems are the capital engi-
neering structures designed for long service life, de-
signed for the transportation of natural or artificial gas-
eous or liquid substances, powdered and liquefied mass-
es, as well as solid fuel and other solids in a form solution
under the influence of a pressure difference in pipe
cross-sections.

Depending on the transported environment, pipe-
line transportation systems are divided into ammonia
pipelines, water pipelines, gas pipelines, oil pipelines
and petroleum product pipelines.

Linear engineering facilities feature carrying a large
volume of excavation, which entails a substantial change
in the composition and properties of rocks. Primarily, it
is associated with the formation in the trench of not
dense soil of backfill, which is distinguished by uneven
density and enhanced filtration capacity. Most of the
main pipelines are laid in clay soils; as it is well known
for clay soils the movement of water through pores is
possible not only under the influence of mechanical
forces, imposed by the hydrostatic pressure gradient, but
also under the influence of other physical, chemical and
physical-chemical forces: 1) with a gradient of the field
of direct current (electroosmosis); 2) having dissolved
electrolyte concentration gradient (capillary osmosis)
available; 3) with a temperature gradient (thermal os-

mosis). The mechanism of water movement during
electroosmosis, osmosis and thermal osmosis is the
same — it is a movement of the liquid on the surface of
particles, unlike filtration, when there is a movement of
free water on the layer of bound water. This indicates
that for different operating conditions there may be
changes in negative / positive potential (cathode / an-
ode) depending on the physical and chemical heteroge-
neity of both the environment (soil) and metal of pipe-
line, that is, there is an alternating zone, and it is known
to significantly affect the service life of pipelines.

Processes of pipeline corrosion in underground con-
ditions are caused by a large number of physical and phys-
ical-mechanical factors that determine its intensity. The
soil as the environment in which the corrosion process
occurs is characterized by a variety of interrelated and
time varying parameters. The complex interrelationship
of these parameters leads to the fact that one or another
parameter in various combinations can operate not only
at different intensities, but also can change the direction
of impact. Corrosion aggressiveness of soil depends on
the structural and textural characteristics, the shape of the
ground particles packaging, total porosity, occurrence,
shape and distribution of conductive inclusions.

It is established that the territory of a regional spread
of corrosion damage on the natural features complex is
characterized by a complicated engineering-geological
conditions. This is reflected in a different slope and un-
even topography dissection, complex geological struc-
ture and the difference of composition and properties of
rocks of pipe laying areas with adjacent sections. In ar-
eas with fairly widespread corrosion processes, especial-
ly in the areas of parallel constructing of several pipe-
lines threads, there are difficulties in carrying out de-
tailed investigations to establish the patterns of influence
of soil environment on the occurrence of corrosion pro-
cesses, as well as the further formation and development
of the areas of corrosion damage.

Cropping steep slopes combined with the destruc-
tion of vegetation within the band of laying pipeline
transportation systems provokes the activation of land-
slides, avalanches, talus and the development of unsta-
ble alluvial formations, and also leads to a change in
groundwater levels. Due to destruction of vegetation
and changes in the morphology of the relief, change of
soil moisture, composing the around-pipeline environ-
ment has a significant impact both on the kinetics of
corrosion processes and the secondary processes direct-
ly in the “land-pipe” contact zone. This occurs in the
change of the ambient temperature and, therefore, the
temperature of pipeline surface, changing the pH value
(pH), the electrical conductivity of the soil, content of
gases and, consequently, contributes to creating condi-
tions for the life of the various bacteria, which can dwell
in different conditions in the process of symbiosis. The
most dramatic changes in the geological environment
occur at the initial stage of operation of facilities. In the
future, the relationship between buildings and the envi-
ronment are gradually stabilized, although the environ-
ment changed during the operation of the object is not
completely restored.
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Among exogenous geological processes within the
pipeline transportation system trails, the most wide-
spread are: weathering, gravitational processes, talus,
avalanches, landslides, erosion and flooding.

Weathering can be frosty, biological and chemical in
the bedrock output locations at the surface. Landslide
areas are confined to the valleys of rivers and streams, to
the sloping areas, and are also widely developed in ter-
rigenous flysch of Cretaceous-Paleogene and diluvium
covering them.

From the standpoint of geophysical studies, with
electrochemical protection of underground pipelines a
number of measurements are performed, in particular,
those of the potential difference of “pipe-to-ground”,
polarization potential in the pipeline, value of soil cor-
rosion activity, and condition of insulation coating.
These measurements make it possible to solve a number
of tasks, namely, the definition of security of pipelines
(ECP effectiveness), localization of defects, integrated
assessment of the condition of the insulation coating
(the magnitude of the current decay in the pipe), defini-
tion of areas of high and increased corrosion hazard,
and to assess the remaining service life of the pipe based
on metal-aging effect.

A technique of revealing corrosive gas pipelines, cor-
rosion activity of soil and site selection for the anode
grounding provides:

- reconnaissance of pipelines and technological fa-
cilities in the area with markings and GPS referenced
measurement points;

- measurement of “pipe-to-ground” capabilities of
underground pipelines on the measurement points
(MP), valves and other accessible locations to deter-
mine the status of cathodic polarization protection;

- measurement of the longitudinal “pipe-to-ground”
potential to determine the cathodic polarization securi-
ty along the length of the pipeline and the transverse
electric field gradient with a 5 m step to determine the
quality of the insulation of covering communications;

- assessment of the overall condition of the insula-
tion coating by measuring the magnitude of the alternat-
ing current flowing in the pipe by a contactless method;

- assessment of the impact of stray currents on the
corrosion condition of the insulation coating and pipes;

- measurement of technological pipeline occurrence
depth;

- measurement of the electrical resistivity of soils by
symmetrical electrical profiling;

- implementation of vertical electrical sounding of
the ground to a depth of 100 m in order to choose the
site for the anode grounding.

Methods of vertical electrical sounding (VES) in-
volve measurement of the resistivity by machine, in
which the distance between the current electrodes in-
creases continuously from one measurement to another.
The final result of sounding is the sensing curve of ap-
parent resistivity (p) of the supply line spacing.

Sounding is performed by several measuring lines,
whose size varies depending on the distance between the
current electrodes. With technically feasible values of
the current in the chain of supplying electrodes, this al-
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lows providing a sufficiently wide opportunity for confi-
dent measurements of the potential difference in the
measuring line. In the transition from one measuring
line to another, measurement p is performed at two ad-
jacent values of spacing MN. The sequence of measur-
ing spacing of supply and measuring lines is usually cho-
sen as standard and is set by the current instruction on
the implementation of electric survey.

From the measured values of p the VES diagram is
constructed directly in a field, reflecting the dependence
of p from the value of % of the supply line spacing. This
diagram is constructed in a double-logarithmic scale
with modulus equal to 6.25 cm. Sections of the curve ob-
tained by different measurement lines are displayed on
the diagram in the form of individual sections. Gaps be-
tween the sections are explained by changes in the dis-
tance between the power electrodes and the measuring
line, i.e. the change of measurement depth, or the influ-
ence of local inhomogeneities in the vicinity the measur-
ing electrodes. If between the ends of sections of VES
curve is greater than 10 %, it is recommended to shift
slightly the center and repeat the measurement probe.

Vertical electric sounding was performed off-site
“Vinnitsa-2” filling station. During the operation there
the device “Electrotest-S” was used, in an alternating
current mode with a frequency of 5 Hz, symmetrical in-
stalling with bronze measuring electrodes MN and steel
feeding electrodes AB.

Quantitative interpretation of VES was performed
using “IPI2Win” software. According to the control
measurements the accuracy of the depth horizons and
apparent resistivity must be +5 % (Fig. 1).

Interpretation of the data reveals the following litho-
logical layers. The first layer (capacity (h) is 0.75 m and
electrical resistivity (p) is 143 Om * m) is represented by
sandy loams with impurities of organic substances. The
second layer (/ is 16 m and p is 32 Om * m) is repre-
sented by loam and clay. The third layer (p is 212 Om * m)
is represented by fractured limestones. The most prom-
ising layer for the site under the anode grounding in-
volves clays and loams, since they are characterized by
the lowest apparent electrical resistance.

To determine the quality of the insulation coating
and corrosion activity of soil, the measurements of
transverse gradient of technological pipelines protective
potential are carried out, in increments of 5 m along the
pipe axis (setting MN =5 m). Also, “Remote electrode”
method is applied (one of the electrodes is located out-
side the territory of the site with a view to avoid the in-
fluence of electric fields of adjacent technological pipe-
lines and anode zones, created by groundings of cathod-
ic protection installation. In locations of abnormal gra-
dient values (when the magnitude of the gradient values
increased by 2—3 times) the detailed measurements are
carried out (measuring step was reduced to 1—2 m).

Corrosion activity of soil at the site is determined by
the measurement data of the electrical resistance of soil
basically by “F-4103-M1” device, with symmetrical
Wenner array at two electrode spacing of 3 and 2 m.

Location of technological pipelines is determined by
a “Sprut-5m” locator using a frequency generator. Also,
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Fig. 1. Quantitative interpretation of VES curve

the depth of technological pipelines is measured using a
step up to 50 m, and in their rotation places [2].

Based on the results of these studies potential and
electrical resistivity diagrams are constructed:

1. Diagram of “pipe-to-ground” potential distribu-
tion. The main criterion for protection of technological
pipelines from soil corrosion is the value of the protec-
tive potential of the “pipe-to-ground” regarding the
copper-sulphate comparison electrode (Cu/SuSO,):

- minus 900 mV with a resistive component;

- minus 850 mV for the polarization potential.

During the examination of the supply gas pipeline of
CNG stations “Vinnitsa-2” the values of a “pipe-to-
ground” potential are is in the limits of standard, which
indicates the lack of cathodic protection of the gas pipe-
line (Fig. 2).

2. Diagram of “ground-to-ground” transverse gradi-
ent potential. Condition of the insulating coating of
technological pipelines is determined by the magnitude
of transverse gradient values.

Condition of the insulating coating of the supply gas
pipeline of CNG station “Vinnitsa-2” according to the
schedule of transverse gradient potential “ground-to-
ground” is in a satisfactory condition (Fig. 3).

3. Diagram of the electrical resistance (determina-
tion of soil corrosion activity). Corrosion activity of soil
is determined according to the measurement of the elec-
trical resistance of soil by “F-4103-M1” device with

symmetrical Wenner Array. Corrosion activity of soil to
the metal of technological pipelines is determined in ac-
cordance with the requirements of NSU 4219-2003. The
main parameter in this case is the value of the electrical
resistance of the soil. According to this parameter soils
are divided:

- less than 20 Om * m — soils with low corrosion ac-
tivity;

- from 20 Om * m to 50 Om * m — soils with medium
corrosion activity;

- over 50 Om * m — soils with low corrosion activi-
ty [3].

The supply gas pipeline of CNG station “Vinnit-
sa-2” is located in soils with low (> 50 Om * m) and
medium corrosion activity (Fig. 4).

The method of resonant acoustic profiling (RAP) re-
lates to geophysical methods, which study and use natu-
ral physical fields to obtain information. This puts it in
the category of low-cost methods, because it eliminates
the need for the use of cumbersome excitation sources.
To obtain information the method uses Earth’s own
acoustic field, namely, the acoustic resonance field, oc-
curring in the rock strata under the influence of various
external factors. External factors include sources of
Earth’s crust seismic activity, mechanical vibrations, re-
sulting from the earth’s strata stress, movement of the
planets, and much more. Under the influence of exter-
nal factors in the strata of rocks fluctuations occur,

Fig. 2. Diagram of “pipe-to-ground” potential distribution
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whose frequency is inversely proportional to the power
of the oscillating “layer”. The resulting elastic vibrations
are generated by transverse waves, thus the clarity of
manifestation of the boundaries between resonator lay-
ers is determined by a possibility of mutual “slippage” of
adjacent layers if a shear elastic process occurs in the test
array, i.e. due to the degree of “weakening” of contact
between the strata of rocks located between the observa-
tion surface and the surface of “weakened mechanical
contact” (WMC). These surfaces may be caused by the
following factors:

- abrupt change of lithotypes of rocks of the studied
section;

- interlayers of various origins (carbonaceous, clay,
mica, etc.);

- interruptions in sedimentation;

- extrusion and intrusive contacts;

- tectonic disturbances;

- borders of section “sedimentary mantle — crystal-
line basement” and “loose sediments — sedimentary
mantle”.

In general, the weaker the contact is, the greater the
possibility of a mutual “slippage” of adjacent layers is,
and, therefore, the greater the amplitude of natural os-
cillations arising is.

For mechanical excitation of subsurface formation
and strengthening of natural oscillation amplitude, one
can use any simple source of excitation and the excita-
tion source power does not matter.
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Ideally, the RAP signal is a decaying polyharmonic
sinusoid, which is the sum of the natural acoustic vibra-
tions of rock strata [4].

The technique consists in observing the acoustic sig-
nal measurements at the observation point from the sen-
sor movement (acoustoelectric transducer) on the pro-
file, and specification of information received depends
on the density of the observation network. Since one
operator can carry works in most cases and there is no
need to use cumbersome excitation sources, measure-
ments can be performed almost anywhere [5].

In studying the trails for the construction of pipeline
transportation systems, this method solves the following
problems:

- study of the geological section;

- mapping of landslide areas, collapses, water cut;

- mapping of aquifers;

- mapping of the zones of tectonic disturbances.

Apart from these problems, karst-suffusion process-
es development is to be mentioned as an example of the
study results. Karst phenomena are fairly widespread;
however, depending on the geology of the region, they
may be manifested in different ways. Surface Karst,
growing in the Cretaceous (chalk and marl) occurs
widely. Surface and ground water penetrating through
thick sand and sandy loam with loam on the surface of
the Cretaceous deposits, soften them, which may not be
apparent on the surface. However, the bearing capacity
of soil in such areas significantly decreases. Since the
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zones of surface karst are also the zones of significant
reduction in the mechanical properties of rocks, this al-
lows identifying them by the given method without any
complications.

The RAP method can be effectively used in the in-
vestigation of the possible leak sites of liquid or gaseous
filler through damage in pipelines as well as in routing
pipelines and defining their location (Fig. 5).

Moreover, the RAP method can be successfully used
to study the geological section during engineering works.
Technical Assignment of construction work provides
laying engineering communications by underground de-
velopment [6]. As shown in Fig. 6, the task was success-
fully accomplished using the RAP method. As a result of
this work, apart from the roof (12 m depth) and bottom
(26 m depth) of the project layer, whose power is main-
tained throughout the length of the profile, all the layers
of the studied section are marked with great specifica-
tion. The results of the work coincide with the data of
sections, obtained during the drilling of an exploration
well (Fig. 6 — to the right of the RAP section).

Conclusions. The techniques discussed in this article
are optimal for the determination of natural and anthro-
pogenic processes that affect the pipeline transporta-
tion. To search for corrosion of pipeline sections, mea-
surements of the polarization potential are carried out.
The main criterion for protection of technological pipe-
lines from soil corrosion is the “pipe-to-ground” poten-
tial distribution. The symmetric electric resistance
method allows one to determine soil corrosion activity.
Using the method of vertical electrical sounding, resis-
tivity section is built for the purpose of site selection for
the anode grounding. The resonant acoustic profiling
method is used to study geological sections, to map
landslide areas, collapses and flooding, to allocate aqui-
fers and tectonic disturbances zones, as well as to detect
karst areas and investigate areas of possible leaks of lig-

M Pipeline profile

Fig. 5. Research results of RAP method for routing a
pipeline

- ——_!"Limmm
30 - T = —
e —— ~— Litze stine
a0 =-__— with loan
The Tepth,m layers

Fig. 6. The study of the geological section for constructing
engineering structures
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uid or gas fillers through damage in pipelines. Discussed
methods taken together can be used to solve the above-
described problems, and can also add to engineering
surveys, and can be applied while assessing natural and
man-made environmental conditions, creating a variety
of static and dynamic models of the status and develop-
ment of the geological environment and other tasks in
order to support projects of construction and operation
of facilities.
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Mera. Po3srisan ta aHani3 HaioGiabl iHpopMaTuB-
HUX 1 MEPCHEeKTUBHUX Teodi3MYHUX METOIIB JOCJIi-
JIDKEHHSI TIPUPOJHUX 1 TEXHOreHHUX IIPOLIECiB, IO
BILJIMBAIOTh HA MTPOEKTYyBaHHS Ta O0e3MeuHy eKCcruTyaTa-
1110 TPYOOTIPOBIAHUX TPAHCTIOPTHUX CUCTEM YKpaiHU.

Metoauka. 3anporoHOBaHe BUKOPUCTAHHS KOMIT-
JieKCy Teo(i3uuHUX TOCTiIXKEHb 1151 iHXKEHEePHUX BU-
LIYKyBaHb IIPU MPOEKTYBAHHI Ta eKCIuTyaTallil JiHii-
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HUX MiI3¢MHUX CIIOPY TPYOOIIPOBITHOTO TPAHCIIOPTY
VYkpainu. BukopucrtaHHsi TpaauLiiHUX METOMIB eJleK-
TPOMETpil CHiJIbHO 3 HOBUM METOAOM PE30HAHCHO-
aKyCTUYHOTO TIpOodiJIOBaHHSI iCTOTHO TiABMIIYE iH-
(opMaTUBHICTh MPOBEACHUX JOCTIIKEHbD.

Pe3ynbTaTt. BukoHaHOo aHalli3 TpagULiMHUX eJIeK-
TPOMETPUYHUX i HOBUX PE30HAHCHO-aKyCTUYHUX T€0-
dizuuHux metoniB mochimkeHHs. [TokazaHa MOXJH-
BiCTh BUOODY HaliKpallux AUTSTHOK [71s1 OyIiBHULITBA Ta
eKCILTyaTallil TpyOONpOBIAHUX TPAHCITOPTHUX CUCTEM.
Po3kputa epeKTUBHICTh KOMIIEKCHOTO 3aCTOCYBaHHS
reo(izMyHUX METO/IB MPU OOIPYHTYBaHHI 3aXO/iB 3a-
XUCTy TPYOONPOBiTHUX TPAHCHOPTHUX CUCTEM Bil
BIUIMBY IIPUPOIHMX i TEXHOTEHHUX TTPOIICCIB.

HaykoBa HoBM3HA. YTiepiile TOKa3aHe BUKOPHUCTaH-
HSI HOBOTO Te0(i3MIHOr0 METOIy Pe30HAHCHO-aKyC-
TUYHOTO MPOQIIIOBAaHHS CHiJIBHO 3 KOMITJIEKCOM Tpa-
JULIMHUX METOIB €JeKTPOMETPii Ha TAKMX CKJIAJIHUX i
BiIMOBiZaIbHUX 1HXXKEHEPHUX CHOpyAax sIK TpyOOIpo-
BilHi TPAHCTIOPTHi CUCTEMU YKpaiHU.

IIpakTuuna 3HauumicTh. BukopucraHHs MeToay pe-
30HAHCHO-aKYCTUYHOTO MPOMdUTIOBaHHS 11 BUBYEH-
HSI TE0JIOTIYHOTO PO3pi3y, KAapTyBaHHS 30H 3CYBiB, 00-
BasliB, 0OOBOJHEHMX, BUMILJIEHHSI BOMOHOCHUX TOPU30H-
TiB i 30H TEKTOHITYHUX TTOPYIIeHb, BUSIBICHHS KapCTO-
BHUX 30H, a TaKOX JUISI TOCTiMKEHHS TUISTHOK MOKJIM -
BUX MiCllb BUTOKIB piIKOro abo razomnomioHOro Hamo-
BHIOBaua yepe3 MNOLIKOIXKEHHS y TpydornpoBoaax. Bu-
3HAYEHHSI MOXJIMBUX MiISTHOK KOpPO3ii Ha TpyOOIpo-
BiIHUX TPAHCIIOPTHUX CHUCTEMaX METOAaMU eJIeKTPO-
posBinku — BE3 (BepTHKaibHE eleKTpUYHE 30HIyBaH-
H$1), ,,BimageHoro ejekTpona“, BUMipIOBaHHS Ipai-
eHT noteHuiany ta CEIl (cuMeTrpuuyHe eleKTpUUHE
NpodiTIOBaHHS).

KmouoBi cioBa: mpybonpogioni mparcnopmui cuc-
memu, 6epmuKanbHe eNeKmpuyHe 30HOYBAHHS, CUMe-
mpuuHe enreKkmpuyHe npoQinOeanHs, memod ,,ei00aieHo-
20 enekmpooa’, UMIDIOBAHHS 2padieHm nomeHuyiany

eas. PaccmoTpenue n aHanu3 Hanbosee MHQPOP-
MATUBHBIX U TIEPCIEKTUBHBIX Te0(U3NIECKUX METO-
JIOB UCCJIEOBAHUS TIPUPOIHBIX U TEXHOT€HHBIX MPO-
1IECCOB, KOTOPhI€ BIAMSIOT Ha MPOEKTUPOBaHUE U Oe3-
OIAaCHYIO 3KCIUIyaTallii0 TPYOONPOBOIHBIX TpaHC-
MOPTHBIX CUCTEM YKpPaUHBI.

Metoauka. IlpennoxeHO WCIOIb30BAaHUE KOM-
riekca reou3nyecKux UCCieI0BaHUI 1151 UHXEHep-
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HBIX MU3BICKAaHUH TIPY TIPOSKTUPOBAHUN U SKCIUTyaTa-
LIMY JTUHEHHBIX TTOA3EMHBIX COOPYKEHUM TPyOoOIpo-
BOJHOTO TpaHcIopTa YKpauHbl. Mcnonb3oBaHue Tpa-
TUIIMOHHBIX METOIOB DJEKTPOMETPUU COBMECTHO C
HOBBIM METOJIOM PE30HAHCHO-aKyCTUYECKOTO Mpohu-
JIMPOBAHMSI CYILIECTBEHHO IIOBbIIIaeT MHMOpPMATUB-
HOCTb IPOBEJAECHHBIX UCCIEIOBAHUM.

Pesyabratbl. BbinojnHeH aHaiM3 TpagulIMOHHBIX
9JIEKTPOMETPUYECKUX U HOBBIX PE30HAHCHO-aKyCTU-
YeCKUX reor3nIeckKux METOIOB rccienoBanus. [1o-
KazaHa BO3MOXHOCTh BbIOOpAa HAMJIYYIIMX YYaCTKOB
JUTSI CTPOUTENTLCTBA U AKCITTyaTalluy TPYOOTIPOBOIHBIX
TPAaHCIIOPTHBIX cHUCTeM. Packpbita 3(D(HEeKTUBHOCTD
KOMILIEKCHOTO IIPUMEHEHUS TeODU3NICCKIUX METOIOB
npu OOOCHOBAaHUM Mep 3alllUThl TPYyOOIPOBOMIHBIX
TPAHCIIOPTHBIX CUCTEM OT BO3IACHCTBUS IIPUPOIHBIX U
TEXHOTEHHBIX ITPOIIECCOB.

Hayunas HoBu3HA. BriepBbie MOKa3aHO MCITOJIb30-
BaHHUE HOBOTO reo(U3nUecKOro MeToaa pe3oHaHCHO-
aKyCTUUYECKOTro MpoGUINPOBAHUSI COBMECTHO C KOM-
IJIEKCOM TPAAULIMOHHBIX METOOB 3JIEKTPOMETPUHN Ha
TaKUX CJIIOXHBIX M OTBETCTBEHHBIX MHKEHEPHBIX COO-
PYXEHUX KaK TPyOOIPOBOIHBIE TPAHCIIOPTHBIE CH-
CTEMBI YKpauHBI.

IIpakTHyeckas 3HaYMMoOCTb. VcIromp3oBaHIE METO-
JIa Ppe30HAHCHO-aKyCTUYECKOTO TTPOMMIMPOBAHUS TS
M3yYeHMST TEOJIOTMYECKOIO paspe3a, KapTUPOBaHMS
30H OIIOJI3HEH, 00BaJIOB, OOBOIHEHMI, BBIACICHUST BO-
JIOHOCHBIX TOPM30HTOB M 30H TEKTOHUYECKUX HapyIlIe-
HUI, BBISIBJICHUSI KAPCTOBBIX 30H, a TaKXe MJIs 1Mcclie-
JIOBaHUSI YYACTKOB BO3MOXKHBIX MECT yT€UEK KUIKOTO
WM Ta3000pa3HOro HAIMOJHUTEST Yepe3 MOBPEXKICHUS
B TpybompoBonax. OnpeneaeHre BO3MOXHbBIX YIaCTKOB
KOPPO3UHU Ha TPYOOTIPOBOJHBIX TPAHCTIOPTHBIX CUCTE-
Max MeTofamu djekTpopa3Benku — BO3 (BepTukaib-
HOE DBJIEKTpUYEeCKOe 30HIMPOBAaHUE), ,,yOAJICHHOTO
BJIeKTpoaa“, U3MepeHus TpagueHT rmoreHumana u COI1
(CMMMETpHUYHOE 3JIEKTPUIECKOe MPOPUINPOBAHNE).

KimoueBbie ciioBa: mpy6onposoonsle mpaHcnopmHoie
cucmembl, UHICEHePHble U3bICKAHUS, B8epMUKANbHOe
aneKkmpu4eckoe 30HOUPOBAHUE, CUMMeMpPUUYHOe INeK-
mputeckoe npoguauposarue, Mmemod ,,y0anreHH020 ek -
mpoda“, uzmeperuss epaduenm NOMeHUUaNa

Pexomendosano 0o nybaixauyii dokm. mexH. Hayk

A. H. Kapnenxkom. [lama  Haoxo0dceHHs — pyKORUCY
25.02.17.
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