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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.



bBacpengakrtoph
3. . 1., mpodeccop, KP ¥FA akagemuri
N.K. BeiicembeToB
Bac penakTopbIHBIH OpBIHOACAPHI
Koaraes I'.K. npod., reosr.-MuH. F. TOKTOPHI
Pengakxnous ankacs

AbaxanoB T./. mpod. (Kazakctan)

Abumesa 3.C. pod., akagemuk (Kazakcran)
Ara6exoB B.E. akanemuxk (benapycs)

Aaues T. npod., akagemuk (O3ipOaikan)
Bakupor A.B. npod., (KsipreicTan)

Becnae X.A. npod. (Kazakcran)

Bumum6aes B.K. npod., akagemuk (Kazakcran)
BykrykoB H.C. mpoo., akanemuk (Kasakcran)
Byaar A.®. poo., akagemuk (YkpanHa)

I'anuer U.H. poo., akanemuk (ToxikcTaH)
I'paBuc P.M. npod. (AKLL)

Epranues I'.K. npod., akanemuk (Kazakcran)
Kykos H.M. npoo. (Kazaxcran)

Ken:xkanues B.K. npod. (Kazakcran)
KoxaxmeroB C.M. nipod., akagemuk (Kazaxcran)
KonTopoBuu A.J. npod., akagemuk (Peceit)
KypckeeB A.K. mpod., akanemuk (KazakcTtan)
KypuaBoB A.M. nipod., (Peceit)

Meney A.P. mpod., akagemuk (Kazakcran)
MyxamenaxanoB M.A. ipod., kopp.-mymieci (Kazakcran)
HurmatoBa C.A. npod. (Kazakcran)

O3noes C.M. npod., akagemuk (Kazakcran)
MocToaaruii B. mpod., akangemuk (MomoBa)
Pakunmes B.P. npod., akagemuk (Kazakcran)
CeiitoB H.C. ipo@., kopp.-myteci (KasakcTaH)
CeiitmypaToBa I.10. npod., kopp.-myuieci (Kazakcran)
Crenanen B.I'. npod., (I'epmanms)

Xampepu Jx.J1. npod. (AKILI)

Teiinep M. npod. (I'epmanmst)

«KP ¥T' A Xa6apaapbl. ['eos1orust MeH TEXHUKAJIBIK FBUIBLIMIAP CEPUSICHD).

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Memnmrikrenymi: «Ka3akctan PecyOnuikachiHbH ¥ ATTHIK FRUIBIM akagemrisicby PKb (Anmartsl K. ).

Kazakcran pecryOnvKachiHBIH MoJIeHHET IeH akfapar MHHHUCTPIINiHIH AKHapaT jKOHE MyparaT KOMHUTETIHZE
30.04.2010 k. 6epinren Ne10892-2K mep3imik 6acbUIBIM TipKeyiHEe KOWBLTY Typalibl KYJIiK.

Mep3imuiniri: ®buibiHa 6 per.
Tupaxsr: 300 naHa.

Penaxiusaneig mekerkaiipl: 050010, Anmats K., [lleBuenko kemr., 28, 219 6e., 220, Ten.: 272-13-19, 272-13-18,
http://nauka-nanrk.kz /geology-technical .kz

© Kazakcran PecrryOnukachiHbIH YITTHIK FBUIBIM akaeMusichbl, 2018

Penaxmmsaein  Kazakcran, 050010, Anmarsr K., Kaban6aii 6ateipa kerr., 69a.
mekemkaiiel: K. W. CorOaeB aTeIHAAFBI TEONOTHS FRUIBIMAAP WHCTHTYTHL, 334 6emme. Tem.: 291-59-38.

TumnorpadususlH MekeHkaibl: «ApyHa» XK, Anmarsr k., Mypat6aesa kemr., 75.

— 3 —



I'maBHBIH penakToOp
I. 3. H., ipodeccop, akanemuk HAH PK
. K. Beiicem0eToB
3aMecTUTENb II1aBHOTO PEAAaKTOpa
Koaraes I'.2K. pod., TOKTOp Te01.-MHH. HAYK
PenakuuoHHas KONIETr U

AbaxanoB T./l. npod. (Kazaxcran)

Abumesa 3.C. pod., akagemuk (Kazaxcran)
Ara6exoB B.E. akanemuxk (benapycs)

Aaues T. npod., akagemuk (AzepOaiimkan)
Bakupor A.B. pod., (Keipreizcran)

Becnae X.A. npod. (Kazaxcran)

Bumum6aes B.K. npod., akanemuk (Kazaxcran)
BykrykoB H.C. mpog., akanemuk (Kazaxcrtan)
Byaar A.®. poo., akagemuk (YkpanHa)

I'anues U.H. npoo., akanemuk (TamkuKuCcTaH)
I'paBuc P.M. nipoo. (CILIA)

Epranmues I'.K. npod., akanemuk (Kazaxcran)
Kykos H.M. npoo. (Kazaxcran)

Ken:kanues B.K. npod. (KazaxcTan)
KoxaxmeroB C.M. nipod., akagemuk (Kazaxcran)
KonTopoBuu A.J. npod., akagemuk (Poccus)
Kypckee A.K. npod., akanemux (Kazaxcran)
KypuaBoB A.M. nipod., (Poccust)

Meaey A.P. npod., akagemuk (Kazaxcran)
MyxamenaxanoB M.A. ipod., ui.-kopp. (Kazaxcran)
HurmatoBa C.A. npod. (Kazaxcran)

O3noeB C.M. nipod., akagemuk (Kazaxcran)
MocToaaruii B. mpod., akagemuk (MomnaoBa)
Pakumes B.P. npod., akagemuk (Kazaxcran)
CentoB H.C. mpo@., wr.-kopp. (Kazaxcran)
CeiitmypaToBa 2.10. npod., un.-kopp. (Kazaxcran)
Crenanen B.I'. mpod., (I'epmanms)

Xampepu JIx.J1. npod. (CLIA)

Mreiinep M. npod. (I'epmanmst)

«H3BecTusi HAH PK. Cepusi reosioruu 1 TeXHU4ECKHX HAYK».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CobctBennnk: PecmyOnmukanckoe oOmectBeHHoe oOwvenuHeHne «HammonanpHas axamemus Hayk PecryOmwmkum
Kazaxcran (r. AnMatsr)

CBHUIETENBCTBO O NIOCTAHOBKE Ha yd4eT IIEPUOANYECKOro IedaTHoro u3fanus B Komurere mHGOpMaLUK U apXUBOB
MunucrepcTBa KyabTypsl 1 uHopmanun Pecriyonnku Kazaxcran Nel0892-K, Boinannoe 30.04.2010 r.

[TepuoguvaHOCTH: 6 pa3 B TO1
Tupax: 300 sx3eMIUTSIPOB

Anpec pegakuuu: 050010, r. Anmarsl, yi. Llleuenko, 28, xom. 219, 220, Ttem.: 272-13-19, 272-13-18,
http://nauka-nanrk.kz /geology-technical.kz

© HammonaneHas akanemust Hayk Pecny6mmkn Kazaxcran, 2018

Anpec pegakunn:  Kazaxctan, 050010, r. Anmarter, yin. Ka6an0Oait 6aTeipa, 69a.
Wuctutyt reonorndeckux Hayk um. K. M. CarnaeBa, komnara 334. Ten.: 291-59-38.

Anpec Tunorpadun: UIT «Apyna», r. Anmarsl, yi. Mypar6aesa, 75

— 4 —



Editor in chief
doctor of Economics, professor, academician of NAS RK
I. K. Beisembetov
Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.
Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)

Bakirov A.B. prof., (Kyrgyzstan)

Bespayev Kh.A. prof. (Kazakhstan)

Bishimbayev V.K. prof., academician (Kazakhstan)
Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev L.N. prof., academician (Tadjikistan)

Gravis R.M. prof. (USA)

Yergaliev G.K. prof., academician (Kazakhstan)
Zhukov N.M. prof. (Kazakhstan)

Kenzhaliyev B.K. prof. (Kazakhstan)
Kozhakhmetov S.M. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Muhamedzhanov M.A. prof., corr. member. (Kazakhstan)
Nigmatova S.A. prof. (Kazakhstan)

Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)

Rakishev B.R. prof., academician (Kazakhstan)
Seitov N.S. prof., corr. member. (Kazakhstan)
Seitmuratova Ye.U. prof., corr. member. (Kazakhstan)
Stepanets V.G. prof., (Germany)

Humphery G.D. prof. (USA)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of information and archives of the
Ministry of culture and information of the Republic of Kazakhstan N 10892-)K, issued 30.04.2010

Periodicity: 6 times a year
Circulation: 300 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://nauka-nanrk.kz/geology-technical.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2018

Editorial address: Institute of Geological Sciences named after K.I. Satpayev
69a, Kabanbai batyr str., of. 334, Almaty, 050010, Kazakhstan, tel.: 291-59-38.

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty

— 5 —



ISSN 2224-5278 Cepus 2eonozuu u mexnuueckux Hayk. Ne 1. 2018

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 1, Number 427 (2018), 49 — 60

UDC 624.131.1
0. Kalugin, E. Asanov, R. Iskanderov

LLC "Institute of Hydrogeology and Geoecology named after U.M. Akhmedsafin ", Almaty, Kazakhstan.
E-mail: hydrogeology.kz@mail.ru

METHOD OF GEORADIOLOCATION
IN COMPLEX SCIENTIFIC APPLIED RESEARCHES

Abstract. In this articleare presented results of geophysical studies condition of low-pressure dams wastewater
reservoir «Sorbulak», ponds and reservoirs right discharge channel «Sorbulak». For production survey used of a
multi-purpose radar "Oko-2" (manufactured by LLC "Logis" of the RF) with field computer type "notebook". GPR
sensing results were treated by the processing system «Geoscan 32». The results conductedof geophysical studies
show that the application of the georadiolocation method as part of a complex scientifically applied research allows
one to unambiguously solve problems in determining: lithological section of the study site, both from the water
surface and from the surface of the earth; zones of moisture saturation; zones of soil decompaction; sections of soils
with broken structure; depth and relief bottom of water bodies; depth of underground communications.In com-
prehensive overview analysis of the results engineering surveys, GRL-sensing unambiguously shows the ways of
concentrated and directed filtration, spatial position and size of landslide bodies, level of groundwater within the
depths of the study.

Keywords: method of georadiolocation, georadar, geophysical research, GRL-sensing, applied research.

To date, thanks to the use of one of the unique and modern geophysical instruments - georadar, which
provides the opportunity to work, so-called, environmentally non-destructive method of subsoil research
in various structures [1] successfully solved a wide range of tasks, laid down in the principle of its opera-
tion. GPR method is based on the study of reflection artificially generated electromagnetic impulses from
the boundaries of media having different electrical properties - dielectric permittivity and electrical con-
ductivity. The frequency of the electromagnetic field used in the GPR is typically in the range 10"-10° Hz.
These frequencies are considerably higher than frequencies used in electromagnetic geophysical classical
methods, which allows increase much detail studies, but limits the depth method. The attenuation of the
electromagnetic field depends, first of all, on the frequency and electrical conductivity of the medium in
which this field propagates. The lower the frequency and the lower the electrical conductivity, the more
electromagnetic pulses penetrate into the medium [2].

Since 2012, Institute of Hydrogeology and Geoecology, in the process of carrying out scientific,
applied and engineering-technical complex studies uses the method of GRL sounding [3].

In the second half of 2012 and in 2013, geophysical studies were carried out on the condition of low-
pressure dams «Sorbulak» wastewater reservoir and the ponds and reservoirs of the right discharge
channel «Sorbulak». The method of carrying out the work was determined by the technical specification
[4] of the hydrotechnical and geomorphological conditions objects research. For production of research,
artists used a multi-purpose radar "Oko-2" (manufactured by OC "Logis" of the RF) field computer type
"notebook". Processing of the results of georadar sounding sounding was carried out with the help of the
processing system "Geoscan 32" [5].

Following the reconnaissance surveys was decided to conduct GRL-sensing in the system of the two
longitudinal profiles, one of which is located on the boundary of the dam crest and adjoining upstream
slope and second longitudinal profile is located at the border ridge and the adjacent downstream slope.
Longitudinal profiles supplemented dam system of transverse profiles that match the piezometric
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target.An example of the arrangement of geophysical profiles is shown in picture 1. GPR surveys were
used for the following tasks (picture 2, 3):

— lithological dissection of the section;

— determination of the boundaries of moisture saturated soils;

— assessment of soil filtration properties;

— determination of groundwater level;

— suffocation changes;

— definition of zones of directed and concentrated filtration;

— distance between pickets is standard, equal to 100 meters.

paHKubl Npoca4YMBaHUA BNarK ¢ BEPXY M C HW3Y
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Picture 2 — An example of saturation zones isolation moisture in the dam body 1 according data GRL-sensing
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Picture 3 — An example of saturation areas decompaction in the dam body 1 according data GRL-sensing

After processing and isolation of interference waves, the results of sounding were interpreted on the
obtained radar patterns.

The research results obtained during GRL-sensing element dams Nel and 2, supplemented system
radarogram transverse profiles coincide with the target piezometric showed:

1. Lithology dams Ne Ne 1 and 2 has a uniform consolidated character. The zones of soil decompo-
sition and associated flows of concentrated filtration, both on longitudinal and transverse soil profiles,
were not detected;

2. On radargrams of the upper horizons of all sections in the depth range from the surface and up to
0,5 m there is a zone of increased moistening, which is due to precipitation precipitated the day before.
The layer of precipitation falling in the form of rain in the previous two decades of October amounted to
about 15-20 mm.

3. In the lower horizons forming dams Nel and 2, at depths from 4,5 to 5,0 m there is a zone with
increased soil moisture, coinciding in most cases with the position of the piezometric curve.

It also indicates the position of the piezometric levels determined synchronously with the geophysical
investigations (GRL-probing). The distance between pickets is 100 m.

In the process of scientific and applied research to study and identify the causes of flooding of
communal and industrial facilities in the city of Zhanaozen and development of recommendations for
localizing negative impact of groundwater discharged in 2015-2016, geophysical work was carried out
using the GRL-sensing method to determine actual lithological structure of soils and their engineering-
geological characteristics, revealing direction, character of watering and the presence of ways of
concentrated filtration [6, 7].
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The processing of georadar data was performed in the environment of a specialized licensed software
package Geoscan32 (GC LOGIS-GEOTECH, RF, Moscow). In this case, the following processing
sequence was applied:

—removing the constant component

— zero offset time

— revision of tracks

— removal of background

— amplitude correction

— vertical filtration

— spatial filtration

— introductionofstaticcorrections.

As a result of the processing of the primary radargrams (picture 6), temporal sections were obtained
with the filtered noise waves, which were then geo-geophysical interpreted (picture 8) using drilling data
on the site and stock materials [5].

In total, 12 profiles have been passed through the indicated section of visible and hidden flood zones
of the railway line in the region KazGasRefinery, mosque in the city of Zhanaozen (~ 3,5 km) (picture 4).

®otoru

Picture 4 — Scheme location GPR and numberinggeophysical profiles on the area underflooding in the regoin GPP

As a result, interpretation of the processed radargram revealed:

1) a lithological difference consisting of sandy loam and clay marly;

2) The area of soaking, ie the zone of high humidity, is detected in the central part of the section;

3) Zone low humidity detected by the cut edges, which corresponds to the data decoding satellite
images and geological boreholes.

4) GL (groundwater level) was detected at the level of 174 m. According to the data of geological
wells, GL was detected at the level of 174,12 m.

5) The geophysical section is located at absolute elevations in the range 175.0-176.0 m with an
insignificant height difference of about 1,5 m.

As a result of geophysical studies, were obtained wave georadar sections. Based on detailed analysis
structure of the joint of the reflected wave field, data on the drilling site, and stock materials previously
conducted research in the area performed of geological and geophysical interpretation.

— 50 ——
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Picture 5 — An example processed GPR profile Nel

In the wave pattern is quite clearly distinguished in phase electromagnetic axis of the reflected waves
related to lithological boundaries in the thickness of the investigated rock mass, such as boundary "loamy
sand-limestone", "limestone-clay" and "sandy loam, clay."

Also on the local features of the wave pattern are distinguished soaking areas in the upper part of the
section and the boundary between water-saturated and un watered.

In November 2016, during the execution of project surveys on the topic "Construction of a bridge
over the Buhtyrma reservoir in the Kurchum region of the East Kazakhstan area"was carried out GRL-
sensing of the bottom of the Buhtyrma reservoir (representing the valley of the Irtysh River). Central
morphology, located in the vicinity of the settlement Kuygan according to drilling data, is presented:

A) from the right bank of Middle-Upper-Quaternary sediments, represented by sands of medium size
to a depth of 30 m.

B) from the left bank sediments of the Middle-Upper Quaternary age, represented by pebble soils up
to a depth of 1,80 m, clays hard with the inclusion of gruss to a depth of 18.50 m, loam semi-hard with
inclusions of gruss to a depth of 30 m [8].

GRL technology on the water surface involves the use, as a rule, of low-frequency antennas that are
located and moved directly over the water surface using a rod-handle or a cable connected to the antenna
and the vessel (picture 6) [9].

GRL works was carried out to perform the scanning bottom of the Irtysh River, to measure the depth
and outline bottom of the reservoir at the site of the future bridge crossing over three morphostructures,
dividing boundaries surface bedrock (if any) under loose sediments and determining the boundaries
between the layers of the identified geological elements with using the radio-engineering device of
subsurface sounding (GRL) "Oko-2", with the antenna unit ABDL "Triton" produced by Logic Systems
OC (Moscow), in advance chennym profiles on the map [10].

A total of 3 profiles along the entire length (each profile length ~ 1300 m from shore to shore) accor-
ding to the program of work.

Electrical conductivity of water is a factor limiting possible depth of sounding for the used antenna [11].
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Picture 6 — The antenna unit ABDL «Tritony

Position on the profile and depth monitored by a GPS navigator combined with a GRL and recorded
as a file on a secure portable computer such as Panasonic CF-18 (laptop).Profiling was carried out on a 5
local motor boat of the "Silverado" type. The work of the georadar carried out in a continuous mode at
frequencies of 50 MHz with the antenna unit ABDL "Triton", placed on the water surface and connected
to the boat by cable and rope.

Radar sensing low frequency unit ABDL "Triton" with a center frequency of 50-100 MHz is con-
ducted in a continuous manner along the entire length the study site. Particular emphasis was placed on the
central morphorange (picture 7) through which the projected axis of the bridge channel through Buhtyrma
reservoir. Using of a low-frequency block gives gain in the overall depth with the loss of the resolving
power of the sounding.

Picture 7 — Scheme location central profile of georadar survey

— 54 ——
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In pictures 810 show field record of the radarogram of the central morphology.

Moneeas 3anucb

[Rre———)

Picture 8 — Field record of the central morpho-stock of the Buhtyrma reservoir, untreated. ABDL "Triton" 50-100 Mhz

Picture 9 showed radar profile of the profile after preliminary processing.
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Picture 9 — Radarogram of the site. (I-I profile, central morphology). Time layer. Antenna ABDL "Triton" 50-100 Mhz

Analysis of the radargram shows that the depth of sounding is about 18-20 m. The radargram clearly
shows the relief of the bottom of the Buhtyrma reservoirs, as well as the bottom sediments represented by
the silt that underlie the sands of medium size with the inclusion of pebbles.
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Picture 10 — Result interpretation georadiolocation of the central morphological alignment

Analysis interpreted radarogram shows clearly be seen that the bottom relief with bottom sediments
represented, according to the interpretation, modern silt, sand, clay and pebble ground with sand filling.

Depths along the entire length of the central morphorange consistent with a data received from the
customer taken with a Garmin sounder using GPS satellite navigation system.

In February 2017 conducted geophysical studies applied by GRL-sensing, in the territory of the
Upper Baskan GES-1 in Sarkand district of Almaty region.

The research tasks included the definition and localization of anomalous zones of decompression of
the backfill site of three turbine water conduits in the regime of continuous operation [3].

The soils of the study area are represented by solid and semisolid grayish-brown loesslike macro-
porous loams [12].

During the work 3 meridional profiles were traversed, with a step from 2 to 5 meters, 47 latitudinal
profiles with a step of 1.5-2 meters (picture 11).
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Picture 11 -Scheme of longitudinal and transverse profiles Ne 001-050

GRL sounding was carried out by the antenna unit AB-400. Interpretation results of the work was
carried out in the environment software Geoscan32 (GC LOGIS-GEOTECH, RF, Moscow) (picture 12, 13).

On the georadar profile, inhomogeneities of natural origin are distinguished at a depth of 20-25 cm.
The investigated site is stable.

Conclusion to profile 008 and 009: On GRL profile shown anomalous zones with their volume to
length and depth. Inhomogeneities were found at a depth of 20-25 cm. Ofnaturalorigin. In the transverse
profile, deep anomalies were not recorded across the pipes. The pipes of the Baskan HPP-1 were found at
a depth of up to 2 meters. The examined site is stable.

As a result of the interpretation of the obtained data, the following is noted.




ISSN 2224-5278 Cepus eeonocuu u mexuuueckux nayx. Ne 1. 2018

8B 0
£
z

g

i

=

L

]

i H
1Mg

= -1 @ i

Picture 13 — Georadar profile 008 and 009

All the radar patterns of the longitudinal profiles clearly show the upper layer of heterogeneous soils.
The thickness of the layer is up to 50 cm. This anomaly is caused by the zone of high humidity and
glaciation of the infiltration moisture formed as a result of freezing.

In the lower part of the plot, in a depth interval of 3.5 and more than 6 m, a layer of boulder-pebble is
identified.

On all transverse profiles, a sinusoidal signal is reflected from the base of the water conduit pipes.
Depth of bedding pipes varies from 2 to 4 m.

Zones of anomalous heterogeneity of soils, associated with anthropogenic or hydrodynamic
influences, were not revealed during the sounding.
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In May 2017 carried out comprehensive study of the landslide slope located in Medeu district of
Almaty.

The order and scope of work were determined by the tasks of the study and by the features of the site
of work [6].

In total, 5 longitudinal and 4 transverse profiles were passed, including the accompanying ones
(picture 14). GRL-sensingcarried out by the antenna unit AB-400. Interpretation of the results of works
was carried out in the environment of the software Geoscan32 (GC LOGIS-GEOTECH, RF, Moscow).

Picture 14 — Scheme location geophysical profiles

By interpreting the results of sensing GRL-slope portion immediately behind the main retaining wall,
parallel to its base is noted:

from the surface to a depth of 1,5 m - bulk ground;

1,5m-3,7m - loam;

3,7 m - 6 or more - pebble soil.

At a distance of 10.5 m - 18 m from the southern boundary of the site is a zone of ground with a
broken structure, the roof of the zone lies at a depth of 1.5 m and coincides with the lower boundary of the
bulk soil. Power zone more than 6 m. The entire array was saturated pebble soil abundantly, loam outsole
blurred.

Based on the interpretation of data of main information profiles GRL- sensing the following
conclusions:

Geological section of the slope portion of the test consists of 3 geotechnical elements (picture 15):

IGE - 1 Bulk ground, power up to 2,0 m.

IGE - 2 Loam, power from Im up to 3,5 m.

IGE - 3 Pebble ground with capacity from 2,5 m to 6 m and more.

In the body slope observed 2anomalous zone with broken soil structure disposed between the first
and second retaining walls.

The first (from the southern border) zone is oriented to the south-west rises from the first retaining
wall, to the surface in the region of the second. The second zone, located to the north of the first, has
smaller dimensions, is localized at the boundary of the pebble and loam at a depth of 3.5 m - 5 m.The
entire array of abnormally pebble soil too wet. The sole layer loams is blurred.
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Picture 15 — The processed profile of the GRL behind the first retaining wall

The results carried outof geophysical studies show that application of the GRL method as part of a
complex of scientifically applied research makes it possible unambiguously to solve problems by

definition:

lithological section of the study site, both from the water surface and from the surface of the earth;

zones of moisture saturation;
zones of soil decompaction;

sections of soils with broken structure;

depth and relief reservoirs;

depth of underground communications.

In complex engineering research overview analysis results GRL-sensing clearly shows the way a
concentrated and directional filtering, spatial location and magnitude of sliding bodies, the groundwater

level within the depths of investigation.
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0. A. Kanyrun, E. H. Acanos, P. P. Uckangepos
«Y. M. AxmencaduH aThIHAAFBI THAPOTEOIOTHS KOHE Te0IKOIOTUs HHCTUTYThY, JKILIC, Anmatsl, KazakcTan
KEIEHAI FBIJIBIMU KOJJAHBAJIBI BEPTTEYJIEPJAEI'T TEOPA/ITMOJTOKAINUAJIBIK 9 AIC

AnHotamms. «CopOyliak» OH KaK TYCipy KaHAIBIHBIH TOFaHIApbl MEH cy KoWMaiapbl, «CopOyiiak» arblH
CYBIH JKMHAKTAYIIEl TOMEH KBICBIMIBI OOTeTiHIH XKaFAalblH Te0(hU3UKAIBIK 3ePTTEy HOTIDKENepi KenTipinreH. «Note-
book» THUNTIK JananbIK KOMITBIOTEPI apKBUTBI 3ePTTEY XKYprizy ymIiH «OKo-2» KO MakKcaTThl pagapbl KOJIaHBUIIBI
(PD, «Jlorucy XKIIK dupmacer). «Geoscan 32» eHmeymri KyleciHiH KoMeTiMEH Te0paIHOIOKAIMSIIBIK 30HIBLIAY
HOTHXKENEpiHe eHJIey KypriziireH. XKypriziiren reodusnkanbik 3epTTey HOTHKENIEPIH/Ie, KEIIEeH Il FhUIBIMU KOJIIaH-
Oasbl 3epTTeyNepAiH KypaMblHa TeOpaiiIoKalis dICIH KOJIJaHy, aHbIKTay OOMbBIHINA el0yip MOCEJeHI Lieuryre
MYMKIH/IIK OepeTiHi KepceTuireH: ¢y 6eTi, COH/ail aK xep 0eTi aiiMarbIHbIH JINTOJIOTHSJIBIK KUMACBIH; bUIFajl KAHBIK-
KaH 30Hajiap; TOIBIPAKTHIH OOCaHCY aiMakKTapbl; OY3bUIFAaH KYpBUIBIMIBI TOIBIPAK y4acKesepi; cy KoWMasapblH
TEpeHJIiri MeH xep OenepiHiH TyOi; )KepacThl KOMMYHHKAIMSACHIHBIH eHy TepeHiri. [ PJI 30H1pu1ay IbIH HHKEHEPITIK
i371ey J)KYMBICTapbIHBIH HOTHKEJIEPIH KelIeH 1i 10Ny Ke3iH/e Talljiay, IIOFbIpJIaHFaH jKoHe OarbITTanFaH (QUIbTpaLus
JKOJIJIApBIH, KEHICTIKTErl OPHBIH JKOHE KOIIKiH JeHENEpiHIH MeIIepiH, 3epTTey TepeHIIriHiH IIeriHae TPyHT
CYJIapbIHBIH JAEHIeiliH KepceTei.

Tyiiin ce3aep: reopaanoiokanys d1ici, reopamap, reopu3ukansik 3eprreynep, I PJI-30HnpIIaY, KOMTaHOAIE
3epTTeyep.

0. A. Kanyrun, E. H. Acanos, P. P. UckanagepoB
TOO «MHCTUTYT THAPOTEOIOT U U Te0dKOoI0TuH uM. Y. M. Axmezncadunay, Anmatsl, Kazaxcran

METOJ I'EOPAJUOJIOKAIIUA
B KOMIIVIEKCHBIX HAYYHO-ITPUKJIAJJHBIX HCCJIIEJOBAHUAX

Annotanusi. [IpuBeneHsl pe3ynbTaThl Te0(pU3NYECKHX HCCIEeIOBaHMH COCTOSIHUS HU3KOHAIIOPHBIX IUIOTHH
HAKOTIHATENSI CTOYHBIX BoI «CopOynak», IpyIoB M BOIOXPAHWIHI TpaBoro cOpocHoro kaHama «CopOymak». Jlms
MIPOU3BOJICTBA U3BICKAHUI MCIOIB30Bajca MHOTOIENeBOU panap «Oko-2» (pupmer OO0 «Jlormey», PO) ¢ moneBsiM
KoMIbIOTEpOM THIa «notebook». OO0paboTka pe3ynbTaToB TeOpagHOIIOKAIIMOHHOTO 30HIUPOBAHUS MPON3BOIMIACH
npu nomoliu odpadateiBatolieil cucteMbl «Geoscan 32y. Pe3ynbrarhl MPOBEIEHHBIX re0(pU3MISCKUX UCCISI0BAHUN
MOKAa3bIBAIOT, YTO MPUMEHEHNE METO/1a T€0PAIUOIOKAIH B COCTaBE KOMIUIEKCA HAYYHO MPUKIIHBIX NCCIEI0BaHUN
MO3BOJISIET JOCTATOYHO OAHO3HAYHO DPEIIaTh 33Ja4dd II0 OMPEJCICHUIO: JIUTOJIOTMYECKOro pa3pes3a ydacTKa HC-
CJICJOBaHMs, KakK C BOI[HOﬁ IMOBEPXHOCTHU, TaK U C MOBEPXHOCTU 3C€MJIM; 30H BJIArOHACBIMICHUA; 30H PA3YIIJIOTHCHUA
IPYHTOB; Y4aCTKOB I'PYHTOB C HapYIIEHHOW CTPYKTYpOM; TIyOWHBI M pelibed) THa BOJOEMOB; IIyOMHBI 3ajieraHus
MOJ3EMHBIX KOMMYHHKanuid. [Ipy KOMIIEKCHOM 0030pHOM aHallM3e pe3yJIbTaTOB WHXKEHEPHBIX u3bickaHuii ['PJI-
30HIMPOBAaHHUE OJTHO3HAYHO ITOKA3bIBAET IIyTH COCPEJOTOUYEHHOM 1 HalpaBIeHHONW (priIbTpaluy, IpOCTPAaHCTBEHHOE
MIOJIO)KEHHE M BEJIMUUHY OIIOJI3HEBBIX TEJ, YPOBEHb I'PYHTOBBIX BOJ B Ipejesiax rIyOHH UCCIIeI0BaHuUS.

KiroueBble cjioBa: METOJl TeOpaINONIOKANINH, Teopanap, reodusndeckne ucciuenoBanus, I PJI-30an1upoBanme,
MIPUKITAIHBIE HCCIICAOBAHUSL.
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