W.O.Raji, M.O.Sulaiman’ /| ANAS Transactions, Earth Sciences 2 /2024, 48-56; DOI: 10.33677/ggianas20240200125

ANAS Transactions

Earth Sciences 2/2024

http://www journalesgia.com

AN APPLICATION OF IMPROVISED 2D GEO-RESISTIVITY SURVEY

TO ROAD FAILURE INVESTIGATION

Raji W.0."2 Sulaiman’ M.O.!

"Department of Geophysics, University of llorin, llorin, Nigeria

PMB 1515, llorin, Kwara State, Nigeria

2Department of Earth Sciences, Carleton University, Ottawa, Canada
1125 Colonel By Dr, Ottawa, ON K1S 5B6: lanreraji@unilorin.edu.ng, wasiu.raji@gmail.com

Keywords: Road failure
investigation, Geophysical
survey, Electrical resistivity
imaging, 2D augmented
array, subsurface resistivity
models

Summary. The Electrical Resistivity Imaging (ERI) method of geophysics has gained large-
scale applications in civil engineering for pre-construction site assessment and post-construction
investigative and remedial interventions. However, the cost of ERI equipment limits its applica-
tions in underdeveloped/developing countries and unfunded studies. This limitation is overcome in
this study by applying an alternative and reliable technique of multiple imaging of subsurface for
engineering applications using traditional 1D Earth Resistivity equipment and collocated electrodes
array. This technique was used to investigate the principal cause of road pavement failure along
University Teaching Hospital Road, Ilorin, Nigeria. Five profiles of 100 m were established at dif-
ferent parts of the road to acquire subsurface resistivity data. Resistivity models inverted from the
data acquired by the improvised 2D surveys show low resistivity breakouts, weathered sections
with high moisture content, weak zones, and elongated brittle structures in the top ten meters of the
subsurface. The high resistivity layer corresponds to the stable portions of the pavement while the
low resistivity breakouts in the shallow part of the resistivity models correspond to the failed
pavements and potholes on the road. Elongated vertical structures were identified as weak zones
that served as conduits for rainwater from the top and groundwater from subsurface accelerated
weathering activities in the area. Water ingress due to lack of drainage, high moisture content in the
top layers, and intense subsurface weathering were found as the cause of the road pavement failure.

The study recommends some remedial interventions prior to reconstructing the road pavement.

© 2024 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

Electrical resistivity survey, ERS, is the pre-
ferred geophysical method often used for probing
the subsurface in built-up areas. Because it’s non-
invasive and non-destructive, ERS has gained large-
scale applications in construction and civil engineer-
ing works. It has been used for characterizing sub-
surface materials beneath the locations where engi-
neering infrastructures are to be cited, determining
foundation depth, or locating geological structures
(such as fractures, and buried river channels) that
may compromise the integrity of the proposed build-
ings or infrastructure. Recent development in field
procedure, technology, instrumentation, and com-
puter software in the field of geophysics has broad-
ened the applications of electrical resistivity meth-
ods to other disciplines including forensic investiga-
tions, engineering, and environmental studies. In the
last two decades or so, equipment for acquiring mul-
tiple resistivity data at different depth levels over
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large areas in real time has been developed. These
data have been used to produce multi-dimensional
(2D, 3D, and 4D) images of the subsurface to advise
suitable locations to cite infrastructure, investigate
the cause of failed buildings, roads, and dams, and
determine the strength of concrete piles (Darling,
2001; Rucker, 2006; Soupios et al., 2007; Castilho,
Maia, 2008; Karastathis et al., 2002; Cardarelli et al.,
2018; Raji, Aluko, 2021). These images are known
as subsurface resistivity models or resistivity tomo-
grams. The process of data acquisition and pro-
cessing is here known as Electrical Resistivity Imag-
ing ERI.

Some new ERI equipment has the capacity to
acquire thousands of datasets at different lateral and
vertical positions in a single survey and in-built
software to process data and image subsurface resis-
tivity beneath the profile line in real time. Therefore,
ERI offers on-the-spot assessments of engineering
sites for timely decision making. It reduces the cost
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of geotechnical studies, gives higher coverage than
drilling/coring and is cheaper than soil sampling and
laboratory testing. However, ERI equipment is very
expensive and unaffordable to many geoscience
practitioners and researchers in underdeveloped and
developing countries where research funding is lim-
ited and difficult to access. The limitation caused by
the unaffordability and non-availability of new ERI
equipment for (non-contract projects) engineering
studies is overcome in this study using an augment-
ed 2D-resistivity survey. The augmented 2D survey
uses collocated electrode arrays and traditional resis-
tivity meters that are readily available and afforda-
ble. Details of the survey are given in the material
and method section.

The augmented 2D survey was applied to inves-
tigate the cause of repeated failure of road pavement
along University Teaching Hospital road, Ilorin,
Kwara State, Nigeria. The failed sections of the road
has been repaired three times within the three years
preceding this study to ease the movement of ambu-
lances and private vehicles conveying patients to
hospital for medical attention. However, the same
portions keep failing. To find a lasting solution to
the perennial problem, this study was conducted to
characterize the subsurface materials beneath the
road pavement and to advise the best way to tackle
the problem. The aim of this study is to uncover the
subsurface condition responsible for the repeated
failure of pavement at the designated portions of the
road. The objectives of the study are: (i) to show that
the augmented 2D Electrical Resistivity survey is
suitable for investigating road failure in the absence
of expensive and unaffordable ERI equipment, and
(i1) to recommend remedial strategies to prevent fu-
ture failure of pavement on the road.

Application of the electrical method of geophys-
ics to road failure investigation and other engineer-
ing applications is based on the direct relation be-
tween the electrical conductivity of soils/rocks and
concrete materials and the shear strength of the ma-
terials. Sections with high moisture content which
are often associated with road failure have anoma-
lous resistivity signatures that contrast with the
competent layers beneath the stable parts of the road.
Clay in-fills, subsurface erosional surfaces, frac-
tures, weathered sections, and buried river channels
known to be responsible for road failure have char-
acteristic low resistivity properties compared to
competent, dry aggregate layers commonly used as
base/subbase materials for roads and other engineer-
ing constructions (Adeoti et al, 2016; Feyisa and
Gebissa, 2023). Feyisa and Gebissa, (2023) investi-
gated the cause of Gedi-ljaji Asphalt road in Ethio-
pia using ERI equipment and magnetic method. 2D
plots of the resistivity section showed that the failed

section of the road corresponds to the low resistivity
structures in the subsurface. The low resistivity
structure was interpreted as an area of highly weath-
ered sections saturated with moisture infiltrated
through surface fractures.

Similarly, Raji and Aluko (2021) applied elec-
trical resistivity and seismic surveys to investigate
the cause of excessive water leakage in Asa Dam in
West Africa. Results of the study revealed the pres-
ence of a low resistivity high-permeability section in
the dam foundation. The low resistivity section in
the 2D tomogram coincided with a low-velocity ox-
bow structure in the seismic velocity tomogram. The
joint interpretation of the electrical resistivity and
seismic velocity tomograms suggested the presence
of an extended high-permeable weak zone through
which water leaks out of the dam. Other related
studies (Osinowo et al., 2011; Arjwech et al., 2013;
Adeoti et al., 2016; Raji et al., 2017; Ademila, 2021)
found that subsurface causes of failed roads and
buildings are often associated with weak zones or
water-saturated sections which show up as low resis-
tivity structures in 2D resistivity images. The current
study is different from the previous similar studies
because it used an augmented 2D resistivity survey
technique. The technique removed the limitations
placed by the unaffordability of ERI equipment.

Material and Method

Applications of electrical resistivity survey to
investigate the cause of road pavement failure are
based on the understanding that if subsurface condi-
tions are responsible for the failure of a portion of
the road, the subsurface conditions beneath the sta-
ble and failed portions of the road should have con-
trasting electrical resistivity signatures. The resistivi-
ty contrast can be best imaged by continuous and
multi-level measurements of resistivity/ conductivity
along the profile(s) that covered the stable and failed
portions of the road pavement. Continuous and mul-
ti-level resistivity measurements are done by ERI
equipment. However, this equipment was unavaila-
ble for this study due to cost. An augmented 2D ERI
survey was performed using Campus Omega Ter-
rameter and collocated electrode arrays. Other ac-
cessories used in the survey include a DC battery, 21
metallic electrodes, four reels of cable, crocodile
clips, hammers, a portable Geographic Positioning
System device (GPS), and measuring tapes.

The augmented 2D resistivity survey followed
the Wenner array. 51 electrode positions were
marked at 2 m intervals to cover a 100 m profile
line. However, only 21 electrodes that were availa-
ble were coupled to the ground at the beginning of
the survey on a straight line (fewer or more elec-
trodes could be used). At the start, only electrode
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numbers 1, 2, 3, and 4 were connected to the resis-
tivity meter, and they correspond to C1, P1, P2, and
C2 terminals, respectively. After measurement, the
connecting wires were moved to electrodes numbers
2,3, 4, and 5 and they were connected to C1, P1, P2,
and C2 terminals, respectively, and another meas-
urement was taken, then the wires were moved to
electrode numbers 3, 4, 5 and 6 for the third meas-
urement. The sequence of connections and meas-
urements continued until electrodes 48, 49, 50, and
51 were connected and measurements were taken.

The electrodes used at the earlier part of the
profile were moved forward after measurements to
cover the later part of the profile. For example, elec-
trodes number 1 to 17, can be moved to the position
marked for electrodes 22 to 38 while taking meas-
urements with electrodes 18, 19, 20, and 21. After
completing the series of measurements using elec-
trode spacing of 2 (a = 2,n=1), electrode spac-
ing was changed to 4 m, and measurements along
the 100 m profile were repeated, (a = 4,n = 1).
Finally, the electrode spacing was changed to 6 m to
complete the third level measurements, (a = 6,n =
1). a is greater, penetration of the injected current is
deeper. The field layout for the augmented 2D sur-
vey is shown in Fig. 1. Wenner array is selected for
this study because it has better depth resolution and
higher signal strength than the Dipole-dipole array,
and it is less susceptible to acquisition noise (Ne-
yamadpour et al., 2010).

This measurement was repeated at other four
locations along the road with each profile covering
the stable and failed portions of the road pavement.
The failed portions were marked out on each profile
for referencing and interpretation purposes. For
quality control purposes, the profiles were set out in
the following pattern. The beginning and end of Pro-
file 1 fell into the failed road pavement, between the
two ends there were stable and failed portions of the
pavement. The two ends of Profile 2 fell into the
stable pavement, and there were stable and failed

pavement between the two ends. Profile 3 largely
covered the stable pavement but has a big pothole at
the beginning, Profile 4 entirely covered the failed
pavement section, while Profile 5 tarted in the stable
pavement and ended in the failed pavement.

Fig. 2a is the site map showing the locations of
the profiles along the road. Photographs showing
some failed portions of the road are shown in Fig.
2b. The bad sections of the road were marked out on
each profile and recorded on the field note for refer-
ence and interpretation purposes. Data acquired on
each profile line were concatenated to form 2D data.
Increment in electrode separation (a= 2, 4, 6) repre-
sents greater depths penetrated by the injected cur-
rent, and hence deeper probing. The data were plot-
ted against the profile distance for different electrode
separations on each profile for visual inspection. The
plots were used as quality control for the 2D model-
ling because they represent quantitative changes in
resistivity/conductivity with distance and depth. The
field data were preprocessed using an in-house
MATLAB program (Raji et al., 2017) to remove
spurious data points that may be due to acquisition
error and poor electrode contact.

The resistivity models of the subsurface beneath
each profile line were obtained using least squared
finite difference-based tomographic inversion (Loke,
Barker, 1996). The geological model built from
borehole logs and VES-based lithologic sections in
the area (Abubakar et al., 2014; Aromoye et al.,
2019) was fed into the inversion scheme. The start-
ing 2D model assumed that the (i)pavement material
was laid on a flat layer that comprises the sub-
grade/sub-grade and the topsoil and (ii) that deeper
section of the subsurface is made of partially weath-
ered crystalline rocks. The inverted resistivity mod-
els were finally processed and plotted using Di-
proWin Software. The resistivity models shown in
Figs 3 to 5 were obtained after 5/6 iterations. The
RMS error of the results ranged between 6 to 11%.
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Fig. 1. Schematic image of 2D augmented survey and electrode array used for the study
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Fig. 2b. Photos showing parts of the road with failed pavement

Results and Discussion

Interpretations of the resistivity models for road
failure in this study were based on the following
background knowledge: (i) subsurface condition be-
neath the stable and failed portions of the road should
have contrasting resistivity values and patterns; (ii)
the major causes of road failure are weak zones, bur-
ied river channels, clay layers, weathered sections,
and fractures that are often associated with low resis-
tivity/high conductivity structures; and (iii) distances
corresponding the failed portions of pavements
marked on the profile line are compared the lateral
distance on the 2D resistivity models for concurrence.

The resistivity models revealed heterogeneous resis-
tivity distribution in the subsurface, and resistivity
values range from 49 - 3008 Qm. Based on the resis-
tivity patterns and geo-electric features, the structures
in the resistivity models are classified into four broad
geo-resistivity sections. The reddish—purplish laterally
continuous structure at the top 2 m from the surface
represents laterally a continuous geo-resistivity layer
of resistivity values ranging from 760- 2684 Qm.

This high-resistive geo-electric layer is inter-
preted as the combination of the base/sub-base and
the topsoil (sub-grade). The base/sub-base materials
are construction aggregates of high drainage charac-
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teristics. The subgrade/topsoil has high clay content
with poor drainage characteristics. The high resistiv-
ity values in this geo-electric layer are interrupted by
some low resistivity breakouts that indicate weak
zones and conductive sections in some places
(Soupios et al., 2007; Loke et al., 2020). The second
geo-resistivity structure is represented by the green-
ish colour and has resistivity values ranging from 91
- 398 Qm. This structure corresponds to the dry
weathered layer. The third geo-resistivity section is
represented by the blue colour and has resistivity
values ranging from 48-86 Qm.

This section is interpreted as a weathered rock
with high moisture/water content. The mois-
ture/water content of the rock is responsible for the
low resistivity property of this geo-resistivity sec-
tion. The fourth geo-resistivity section is represented
by a reddish/purplish colour in deeper section of the
resistivity models. This geo-resistivity section is in-
terpreted as the stable (unweathered) crystalline
rocks. They are generally resistant to weathering and
have a characteristic massive structure which is
common to rocks of igneous origin. The top 2 m of
the resistivity models which correspond to the sub-
grade material and the topsoil layer characterized by
high resistivity red/purple color contained some low
resistivity breakouts. These low resistivity breakouts
occur irregularly on the resistivity models but are
consistent with the position of failed pavement on
the road. The low resistivity is due to high moisture
content in the failed parts of the pavement some of
which have developed into potholes.

Figs. 3a and 3b showed the resistivity models
beneath profiles 1 and 2, respectively. As described in
the methodology section, the profiles were set out in a
pattern that allows quality control during interpreta-
tion. Two ends of Profile 1 fell in the failed portion
of the road pavement while the two ends of Profile 2
fell in the stable portions of the road pavement. Be-
tween two ends, there were failed and stable portions

of the pavement. The resistivity model in Fig. 3a
showed low resistivity sections at the beginning and
end of the profile, while the resistivity model in Fig.
3b shows high resistivity at two ends with low resis-
tivity breakout between them. These two resistivity
models suggest that the failed and stable portions of
road pavements are characterized by low resistivity
breakouts and high resistivity sections, respectively.

These results are consistent with the findings of
Osinowo et al. (2011) and Feyisa, Gebbisa (2023)
who used ERI surveys for road investigation studies
in Nigeria and Ethiopia, respectively. The low resis-
tivity structure lying at 70 — 80 m on Profile 2 indi-
cates the position of a big/deep pothole filled up with
compacted laterite. Generally, the low resistivity
breakouts in the top 2 -3 m appear larger on the resis-
tivity models than their actual sizes on the road. This
could be due to water/moisture in the failed pavement
infiltrating the layers beneath the stable pavement.
Resistivity models beneath Profile 3 and 4 are shown
in Figs. 4a and 4b respectively. The big pothole at the
beginning of profile 3 showed up as a low resistivity
breakout measuring about 15 m while the remaining
part of the profile is characterized by high resistivity
section which corresponds to the stable pavement.

The continuous green colour (low resistivity)
at the top of the resistivity model in Figure 4b indi-
cated the absence of pavement on the section of the
road covered by the profile. The section was filled
with compacted laterite to reduce the roughness of
the road. The vertical structure beneath the 40 m
suggests a weak zone associated with a brittle
structure that extends beyond the depth of the resis-
tivity model. The resistivity model beneath Profile
5 is shown in Fig. 5. The image showed high resis-
tivity top layer interrupted by low-resistivity
breakouts at the 15 — 20 m mark and the end of the
profile. These low resistivity breakouts correspond
to the position of the failed pavement on the section
of the road covered by profile 5.

Distance, m
60 70 20 0

49 128 386

1078

Fig. 3. 2D subsurface resistivity models beneath Profile 1(top) and Profile 2 (bottom)
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Depth, m

Distance, m

Ohm-m
49 138 356 1078 3008

Fig. 4. 2D subsurface resistivity models beneath Profile 3 (top) and Profile 4(bottom)

Depth, m

Distance, m

Ohm-m
4 138 386 1078 3008

Fig. 5. 2D subsurface resistivity model beneath Profile 5

Generally, the subsurface below the topsoil is
characterized by weathered rocks, water-saturated
sections and vertical structures that showed shallow
up as low resistivity features. These features are
weak zones with high moisture content that often
compromise the stability of the road. Positions 40 -
45 m on Profile 1, 65 - 68 m on Profile 2, 36 - 40 m
on Profile 4, and 80 — 90 m on Profile 5 show some
vertical structures that cut through the entire depth of
the resistivity models. These vertical structures sug-
gest the presence of deep-seated fractures located at
depths beyond the 10 m penetrated by the survey.
The structures serve as conduits for the infiltration of
rainwater from the top and groundwater from the
subsurface, thereby accelerating the weathering of
rocks in the area. (Raji, Sulaiman, 2023).

High moisture content in the shallow part of the
subsurface due to water ingress and the lack of
drainage channels on the road are the main causes
of pavement failure on the road. The sub-base and
sub-grade contain a significant amount of clay
which stores water (and swells) during the rainy
season. Hydrologic data and topographic maps of
the area show that the road was built on a low and
flat topography and groundwater level is shallow in
the area (Raji and Abdulkadir, 2020). Continuous
interaction between the rocks and groundwater re-
sulted in intense weathering of the rock in the deep-
er section of the subsurface. The study recommends

the removal of the remaining pavement, installing
thick base and sub-base materials to raise the road
above the surface level, and constructing drainage
channels on the two sides of the road before recon-
structing new pavement.

Conclusion

The concern of road users on the cause of the
repeated failure of the University of Ilorin -
Teaching Hospital Road has been addressed in this
study. Findings from this study have been used to
propose solutions to repeat failure of the pavements
along the road. The principal cause of pavement
failure and pothole development on the road is the
high moisture content in the near subsurface layer
due to water ingress and poor drainage system. The
2D resistivity models beneath the road showed that
the failed portions of the road pavement are charac-
terized by low resistivity breakouts amidst the high
resistivity layer in the top two meters. The deeper
section of the road is characterized by weathered
rocks of high moisture content and elongated verti-
cal features. The vertical features suggest weak
zones and brittle structures filled with low-
resistivity weathered rocks that are not strong
enough to support heavy loads presented by some
vehicles using the road. Overall, the results showed
that the augmented 2D resistivity survey is appro-
priate for road failure investigations. Therefore the
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method removed the barrier created by the unaf-
fordability of ERI equipment. The study recom-
mends the removal of the remaining pavement, in-
stalling thick base and sub-base materials to raise
the road above the surface level, and constructing
drainage channels on the two sides of the road be-
fore reconstructing new pavement.
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HPAMEHEHUE UHTETPUPOBAHHOM 2D MOJEJIM T'EOSJIEKTPUHYECKOI'O COITPOTHUBJIEHUSI
JJIS HCCJIEJOBAHUS TIPUYUH PASPYHIEHUSA JOPOXHOI'O IOKPBITUA

Pamxu ¥.0.12, Cyaeiiman M.O.!
! Daxynomem zeopusuxu, Ynusepcumem HUnopuna, Unopun, Hucepus
PMB 1515, Unopun, [lImam Keapa, Hueepus
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Pesztome. Meton Busyanusaun yaensaoro conpotusieHus (ERI) B reopusnuke akTHBHO HCIONB3YeTCS B TPAXKIAHCKOM CTPOH-
TEJIbCTBE IS IIPEIBAPUTEIILHON OLICHKU CTPOUTEIbHBIX ILIOMA0K, a TAKXKE I IOCIECTPOUTENBHBIX UCCICA0BAHUN U BOCCTAHOBH-
TeNbHBIX paboT. OmHAKO BBICOKas CTOMMOCTH obopyznoBanus ERI orpanmumBaer ero nmpuMeHeHHe B c1ab0pa3BHUTHIX M Pa3BUBAIO-
LIMXCSl CTPaHaX, a TaKXKe B HCCIeNoBaHUIX Oe3 puHaHcupoBaHus. HemaBHue ycnexw B IOJIEBBIX METOJAX, TEXHOJOTHUSIX, HHCTPY-
MEHTAaX U IPOrpaMMHOM 0OecIedeHHH B re0(U3UKe PacIMPHUIN IPUMEHEHUE IEKTPOPE3UCTUBHBIX METOIOB B TAaKHX 00IACTsX, KaK
cyneOHbIe IKCIEPTU3bI, HHXKEHEPHOE €0 M SKOJOTMUECKHE HCCleloBaHus. B naHHOM uccnenoBaHuu 3Ta mpobiema pemaercs Imy-
TeM NPUMEHEHHs albTePHATHBHON M HAJESKHOW TEXHUKH MHOTOKPATHOW BH3YalH3alX IOAMNOBEPXHOCTHBIX CIOEB ISl MHXKEHEp-
HBIX IeJIel, NCTIONB3Ys TPaAUuIMOHHOEe o0opynoBanne 1D m3MepeHHit 21EKTPHUECKOTO COMPOTHUBICHUS 3eMIM M PACHOJIOKEHHBIX
MacCHBOB 3JIEKTPOJIOB. JTa TEXHHWKA IMPHMCHSIACH [UIS BBLICHEHUS INIABHOW MPHUYMHBI Pa3pyLICHHUs JOPOXKHOTO HMOKPHITHS BIOIb
Joporu YHuBepcUTeTcKol kinuHuky B Mnopune, Hurepus. Monenu conpoTUBICHUS, OTy4EHHbIE HA OCHOBE DKCIEPUMEHTAIBHBIX
JaHHBIX 2D-CbeMKH, MTOKa3bIBAIOT 30HBI HU3KOI'O CONPOTHUBIICHUS, YYaCTKH BBIBETPUBAHMS C BBICOKMM COZAEPIKAHUEM BIIATU, 30HBI
ci1abbIX y4acTKOB M YAJIMHEHHbIE XPYIKHE CTPYKTYPHI B BEPXHEM IECSITUMETPOBOM ciioe Heap. CIIoM ¢ BBICOKUM YIIEIbHBIM COIPO-
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TUBJICHUEM COOTBETCTBYIOT YCTOMUMBBIM Y4acTKaM JOPOXKHOI'O MOKPBITUS, B TO BpeMs KaK 30HbI C HU3KUM YAEIbHBIM COIPOTHUBIIE-
HUEM B BEpXHEH 4acTH MoJeJel ylIelbHOrO CONPOTUBICHUSI COOTBETCTBYIOT HOBPEKACHHBIM IOKPBITUSIM M BHIOOMHAM Ha J0pOre.
IIpononroBarsie BepTHKANBHBIE CTPYKTYPBI OBUIN ONpe/eIeHbl Kak cliabble 30HbI, KOTOPBIE CITY)KHIM KaHAJIAMH JUTS J0XKIEBOH BOIbI
CBEPXY M TPYHTOBBIX BOJI, YTO YCKOPSUIO IPOIIECCHI BEIBETPUBAHUS B 3TOM paiioHe.

Kniouesvie cnosa: Hccneoosanue paspyutenuti 00podicHo20 noOKpbimusl, 2eogpuzuieckoe ucciedoganue, U3yaiu3ayus 2NeKmpu-
uecko2o conpomuenenus, 2D pacuupennviii maccus, Mooenu noon08epXHOCMHOU Pe3UCTNUBHOCHIU

YOL ORTUYUNUN DAGILMA SOBOBLORININ TODQIQATI UCUN INTEQRASIYA OLUNMUS 2D GEOELEKTRIK
MUQAVIMOT MODELININ TOTBIiQi

Raji U.0."%, Suleyman M.O.!
[lori Universitetinin Geofizika kafedras, Ilori, Nigeriya
PMB 1515, Tlori, Kvara Stati, Nigeriya
2Karlton Universitetinin Yer Elmlori kafedrasi, Ottava, Kanada
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Xiilasa. Geofizikada xiisusi elektrik miigavimatinin (ERI) vizuallasdirma metodu miilki insaat islorinds srazilerin ilkin qiymot-
landirilmasi, eloca ds tikintiden sonraki analiz va barpa islari liglin genis istifads olunur. Lakin ERI avadanliginin yiiksok doyari onun
az inkisaf etmis v inkisaf etmokds olan 6lkalards, hamginin maliyys dastayi olmayan tadqiqatlarda istifadssini moehdudlagdirir. Geo-
fiziki miihitds saha metodlari, texnologiyalar, avadanliglar v proqram tominatinda son yeniliklor elektrik miigavimoati metodlarinin
hiiquqi ekspertiza, mithandislik vo ekoloji tadqiqatlar kimi sahslords totbiqini genislondirib. Bu todqiqatda miihendislik magsadlori
ticlin sothalt1 tobagalorin alternativ vo etibarli ¢oxdlgiilil tosvir texnikasi toklif edilir, burada ononoavi 1D torpaq elektrik miigavimati
8lgmo avadanhg1 vo elektrodlar qruplarindan istifads edilir. Bu texnika, Nigeriyanin Ilori soharindoki Universitet Klinikasmin yaxin-
ligindaki yolun istiiniin dagilma sobebini arasdirmaq {iglin totbiq edilmisdir. 2D ¢okilislerindon oldo edilon eksperimental
molumatlara osaslanaraq aldo olunan rezistivlik modellori, asagi rezistivlik zonalarini, yiiksok riitubot torkibli asinma saholorini, zaif
hissolori vo tistdoki 10 metrlik yeralti qatinda uzanan hassas strukturlari géstorir. Yiiksok spesifik rezistivlik qatlar1 yol iistiiniin
dayaniqli hissalarine uygun golir, asag1 spesifik rezistivlik zonalar1 ise zadslonmis 6rtiiklar va yoldaki oyuqlara uygundur. Uzunsov
saquli strukturlar zaif zonalar kimi miisyyan edilmisdir ki, bu da st torafden yagis suyunun va yeralt: suyun kanallar: kimi xidmot
edorak, bu orazide asinma proseslorini siirotlondirir.

Acar sozlar: Yol ortiiyiiniin dagilmalarimin tadqiqi, elektrik miiqavimatinin vizuallasdirilmasi, 2D formatinda genislonmis massiv,
sathalti rezistivliyin modeli
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