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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 Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.
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COMPLEX STABILIZATION OF SOILS AND BASE COURSE
MATERIALS DURING CONSTRUCTION AND
REPAIR OF THE HIGHWAYS

Abstract. The article represents the results for investigation of a new technology of complex soil consolidation
and stabilization and reuse of the material from stripping of the existing roads (cold recycling technology) with
portlandcement and enzyme agent Roadzyme (USA), which allows reducing the energy costs significantly and
improving ecological situation.

Cold recycling has a number of significant advantages before other means of reconstruction.

The absence of environmental pollution is due to the complete use of the material of the old pavement. There is
no need in disposal sites, and the volume of the new delivered materials is the minimum one and reduces the area of
contamination, which is certain during opening of new borrow-pits and rock quarries. Transportation is very small,
therefore the consumption of the energy is considerably reduced, as well as devastating impact of vehicles on the
road network.

Effect of the use of the agent “Roadzyme” is based on the activation of physics and chemical processes, which
increase the strength, water resistance and frost resistance of the consolidated soils and materials, reducing material
consumption at provision of the required elasticity modulus for pavement structure due to reduction of the thickness
for pavement layers, the use of local materials and saving of binders and inert materials.

The decrease is noted for the stiffness of the materials, strengthened by complex method (binder with the agent
“Roadzyme”), compared to the treatment only with the binder, which allows forecasting the increase of the crack
resistance.

Key words: soil, stabilization, consolidation, cold recycling, granular asphalt.

Introduction. One of the most urgent tasks for the development of a road transport complex of the
Republic of Kazakhstan is the accelerated development of the highway network, including connection of
rural settlements with public roads.

Implementation of this program requires the non-standard approach from the road organizations. The
overview of modern technologies for the construction of the highways all over the world shows the
growing tendency of the maximum use for the local materials aiming at the reduction in cost and reducing
the period for the construction.

The technology of complex soil stabilization is used for the construction of layers of base course and
subgrade in recent years in Kazakhstan.

Complex soil stabilization with the use of inorganic binder and soil stabilizers provides basic change
of properties for the stabilized soil and gives the required durability to them, as well as water resistance
and frost resistance. The use of soil stabilizers at the same time allows receiving of the required strength
characteristics and necessary rates for frost resistance in case of small amount of inorganic binder [1-3].

One of the main causes for the deformations on the roads resulting in the step-by-step failure is the
soil loosening of working layer of subgrade and unstabilized lower layers of pavements. The use of
complex stabilized soil in upper part of the subgrade or stabilized lower layers of the base course of
pavements allows solving of this problem. During construction of layers for base course and anti-frost
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heavy course of carriageway and shoulders from stabilized soils the income of moisture to the material of
the subgrade from the top through pavement and shoulders is practically excluded.

The results of our investigations have shown the possibility for the essential increase of the
operational characteristics for road bitumens and asphalt concretes by their modification with carbon
nanopowder [4-10] and polymers [11-14]. An asphalt concrete pavement with the improved operational
characteristics will function efficiently only in case when layers of base and soil of subgrade are
sufficiently strong. Therefore, the possibility for the increase of a strength and other characteristics of a
soil and a material are experimentally studied in this work for a pavement base by two methods of
stabilization.

MATERIALS.

2.1. Soil stabilizers. Nowadays the wide range of materials for soil modification is used, which
allows improving of properties for soil and materials of base course. Ionic stabilizers relate to them
(Perma-Zym, LBS, Roadzym, SoilGrip - the USA, ANT - Russia, etc.) which after entering of their water
solution into soil actively interact with its fine dusty and clay fraction and allows excluding the ability of
clay soil to interact with water due to neutralization of forces of the superficial attraction of water.

For complex consolidation of soils during applying in road construction it is possible to use
practically any soils, including clays and loams with plasticity number not more than 12.

In case of bigger plasticity value, the upgrading of soil with nonplastic local materials (sand, natural
gravel sand mix, sifting and others) is carried out to achieve the required aggregative state.

Very good results are achieved when asphalt concrete granulars and complex stabilized soil during
middle repair of the existing highways with asphalt concrete pavements (technology of cold recycling).
The existing pavement and underlayers of the base course are milled for the desired depth, with addition
of the binder and, if required, a water solution of the soil stabilizer. Further the obtained mix is profiled by
a grader, and then the compaction is carried out by a smooth drum or a pneumatic-tired roller.
Subsequently, if it is provided by the project documentation, it is possible construction of an asphalt
concrete layer or construction of a wearing course in the form of double surface treatment. The need for
stripping of the existing pavement and delivery of a large volume of sand and crushed stone is eliminated.
Strength characteristics of the layer constructed under such technology allow using it as the top layer of
the base course for the roads of IV and V categories or as the lower layers of the base course for the roads
of the highest categories.

2.2. Roadzyme soil stabilizer. In Kazakhstan over the last 5 years the wide experience is gained for
the middle repair of highways under the technology of cold recycling using the organic soil stabilizer - the
enzyme agent Roadzyme. Operation of road sections repaired with the use of this method for 1-4 years
showed cost and technical efficiency of such approach.

The organic soil stabilizer Roadzyme, the enzyme agent obtained on the basis of the wastes
processing of the food production represents by itself the liquid of dark-brown color and it is used for road
mixes in water solution. The effect of the use of the agent Roadzyme is based on activation of the physical
and chemical processes increasing durability, water resistance and frost resistance of the stabilized soil
and materials. At the same time the material consumption is decreased for the construction when
providing the required elasticity modulus for pavement design due to reduction of the thickness for
pavement layers, the use of the local materials and industrial wastes, and saving of binders and inert
materials.

METHODS.

3.1. Complex stabilization. During the research of the materials strengthened by complex method,
the mixes were prepared in the following ways: pre-dried mineral materials in the amount, prescribed for
the mix design, were placed into vessel, then the required amount of cement and, if necessary, ash was
added. The compound was carefully mixed up dry in the mixer. Then water solution of Roadzyme was
added to it in the amount required for bringing the compound to optimum compaction moisture. The
stabilizer Roadzyme in the form of a concentrate was included into water in the amount of 0.002% of the
mass of the mix.

Cylindrical samples are formed after mixing from a compound. Load is selected according to the
index of the maximum density for the optimum moisture. The samples are kept for 28 days in standard
curing (95% of moisture).
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Test regime of the samples for frost resistance is the following: 15 and 25 cycles of freezing and
defrosting in the freezer (at a freezing temperature minus (18 = 2) ° C) is assigned under [16-17] according
to standard techniques.

For the comparative analysis the mixes (No. 1 and No. 2) were prepared using the stabilized soil with
4% of Roadzyme and 6% of cement without stabilizer, as well as soil mixes with the skeletal component
of GSM in the amount of 24%.

3.2. Cold recycling. When using the technology of the cold recycling for reuse of materials from the
stripping of the existing pavement it is necessary to reveal optimum amount of the included additives
irrespective of the layer thickness of the existing design. The need for the research of the mixes of various
compositions is explained by the fact that the old asphalt roads have different and often unpredictable
pavements (asphalt concretes thickness, thickness of the base course, etc.) and it is even more complicated
by the fact that for the small length of the road the pavement can change. Such conditions result in
impossibility of selection for the required percent of binder in the mix for each specified road section.

The purpose of the research was the selection of the unique minimum amount of the binder, ensuring
the obtaining of the required strength characteristics, including frost resistance, for any mix.

Mix designs of the recycled layer were selected based on the thickness of the asphalt concrete
pavement layers and total thickness of the recycled layer.

Determination of the maximum density and optimum moisture of structures of the recycled layer with
adding of the stabilizer Roadzyme and cement was carried out according to ST PK 1285 (Table 4) [15]
under the modified Proctor’s method.

According to GOST 23558 (Table A) [16] grade for compression strength of the treated materials and
the stabilized soil for the base courses of pavements of the capital and facilitated type not below than M40.
At the same time frost resistance of such mixes shall be not below than F15 or F25 depending on
pavement type and average temperature of the coldest month in the area of the specific highway.

RESULTS AND DISCUSSION.

4.1. Complex stabilization. According to the test results (table 1) inclusion of Roadzyme into
composition of soil with 4% of cement allows increasing tension in bending in 3 times. At the same time
the composition with 6% of cement without Roadzyme with compression strength of 2.5 MPa has frost
resistance of (F15), similar to the investigated composition.

Table 1 — Characteristics of soil stabilized samples

No. Mix design, % Strength, MPa Grade
theoriix Soil GSM Cement Roadzyme comp?etssion Ts:;iioi?lgin sﬁil?getrh [\r:sI;:tragf: t
1 97 4 0.002 2.0 0.6 M10 F15
2 97 4 0 1.2 0.2 M10 -
2 97 6 0 2.5 0.3 M10 F15
3 73 24 4 0.002 3.0 0.93 M20 F25
4 73 24 4 0 2.6 0.35 M10 -
5 70 24 6 0 3.5 0.6 M20 F25

Inclusion of skeletal additives allows raising the strength rates of the samples.

The increase in a ratio of Ry/Ryj should be noted with the use of the organic stabilizer Roadzyme
which characterizes the material strengthened by the complex method with the use of the stabilizer
Roadzyme as the most crack resistant one. Test results of the samples of the stabilized soil for alternate
“freezing-thawing” also characterize the material treated by the complex method as the most frost-
resistant one.

4.2. Cold recycling. The analysis of test results (table 2) shows that the strength characteristics are
also increased with the use of the stabilizer Roadzyme under the cold recycling technology. The grade on
samples strength with the use of Roadzyme in the mix No. 6 with 4% of Portlandcement was M40, and
without Roadzyme — M20, at the same time the stiffness (ratio of compression strength to tension in
bending) in the samples with Roadzyme is 10% lower.
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Table 2 — Characteristics of samples from stabilized recycled material

Mix design, % Strength, MPa Grade
N Material from stripping
0. "
of the mix of the existing road (100%) Cement | Roadzyme | Atcom- | Tensionin | As per As per frost
Granular GSM Soil pression | bending strength resistance
asphalt

50 35 15 4 0.002 42 0.8 M40 F15
50 35 15 4 - 3.5 0.6 M20 F15

1
50 35 15 5 0.002 5.6 1.1 M40 F25
50 35 15 5 - 3.9 0.7 M20 F15
20 55 25 4 0.002 4.1 1.0 M40 F15

2
20 55 25 5 0.002 5.4 1.2 M40 F25
70 20 10 4 0.002 44 1.0 M40 F25

3
70 20 10 5 0.002 52 1.1 M40 F25

For the samples of the mix No. 6 with 5% of Portlandcement the grade for the samples strength with
Roadzyme was M 40, for frost resistance - F25, without Roadzyme — M 20 and F15. Thus, with complex
strengthening of the recycled material with Portlandcement and the stabilizer Roadzyme the density
increases, the water consumption decreases, strength characteristics and resistance to the crack formation
increase.

The standard industry document was developed on the basis of the performed laboratory research and
experimental-industrial implementation [17].

Conclusion.

1. Complex soil stabilization (Portland cement+organic stabilizer Roadzyme) increase essentially the
compression strength (nearly 2 times) and bending strength (nearly 3 times), as well as crack resistance.

2. Density, strength and crack resistance are increased, and water consumption is decreased at
complex stabilization of the recycled material with Portland cement and stabilizer Roadzyme.

B. B. Tearaes!, I'. I'. Usmamaosa?, M. XKepeounxmii®

! «KaszakcTaH 5011 FRUIBIMA-3€pTTey MHCTUTYTE AK, AnMatel, Kasakcran;
2 FOnmmac I'pymm " XKIIC", Anmatel, Kazakcran;
SHOBE kaybmmaacteirsr, AKIII

ABTOMOBWJIb ’KOJIJJAPBIH CAJIY )KOHE )KOHIAEY KE3IHIE TOIIBIPAKTAP MEH
HETI'I3 MATEPUAJIJAPBIH KEHNEH/I TYPAKTAH/BIPY

AnHoTanusi. Makajajga TONBIPAKThl KEUIEH/AI HBIFATy MEH TYpaKTaHIBIPY/ABIH KaHa TEXHOJOTHUSCHIH JKOHE
KOJIZIAaHBICTAFbI JKOJAApIbl ONIIEKTEYIiH KalTa NaliaIaHbluIaThiH MaTeprualibiH (CYBIK PECAHKIMHT TEXHOJIOTHSICHI)
mopTiaHAneMeHTIeH koHe Roadzyme (AKII) ¢epMeHTTIK TypaKTaHABIPFHIIIBIMEH YHEPTeTHKANBIK, IIBIFBIHIAPIBI
alTapNbIKTall KBICKAPTYFa JKOHE SKOJIOTHSUIBIK JKaFJaiibl jKaKcapTyFa MYMKIHZIK OepeTiH 3epTTey HOTIDKenepi
YCBHIHBLIFaH.

CybIK KaiiTa eHey/1i KallblHa KeATIpyAiH 0acka omicTepine KaparaHaa Oipkartap MaHbI3/Ibl apTHIKIIBUTBIKTAPBI
6ap.

Ecki ko TeceMiHiH MaTepHajblH TOJBIK MMaianaHyAblH apKachlHIa KOpIIAaFraH OpTaHbIH JiacTaHOaybl. YHiH-
Jlyiepre apHaliFaH ajlaHjapra KaXKeTTUIIK JKOK, all jKaHa JKEeTKI3UIeTIH MaTepuajlapAblH KejieMi a3, Oyl jkaHa
Kapbepiiep MEH Tac KalllaJiFaH OPBIHAAPIbI ally Ke3iHJC OPBbIH allaThIH KEPIUTIKTI JKEp/iH JacTaHybIH a3aiTajpl.
TaceiManaay eTe a3, COMKECIHIIe YHEPTUs IIBIFBIHBI 13, KOJIK KypalJapbIHbIH O0J XKelliciHe 0y3y ocepi ne airap-
JIBIKTal TOMEH.

— 1771 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

«Roadzymey» npenaparblH KOJJAHYIbIH 9Cepi HbIFAUTBUIFAH TOMBIPAKTAP MEH MaTepuaiap/blH OCpiKTIiriH,
BUIFAJIFA JKOHE asi3fa TO3IMAUIITIH apTThIPATBIH, JKOJ TeceMeci KabaTTapblHbIH KAJIBIHABIFBIH a3aiTy, MKEPrilikTi
MaTepHalapAbl MaiianaHy XOHE TYTKbIP, HHEPTTI MaTepHajmapisl YHEMJEY apKbUIBI KOJ TOCEMECi KYpPbUIbI-
MBIHBIH KQ)KETTI CEepIiMII MOIYJIIH KaMTaMachl3 €Ty Ke3iHIe KYPBUIBICTBIH MAaTepUall IIbIFBIHBIH TOMCHICTETIH
(hu3uKa-XUMUSIIBIK YAEpicTep/i OenceHipyre Heri3aeireH.

Kerreni oficrieH OHJEITeH MaTepUAIIAPAbIH KaTThUIbFbl («Roadzymey» mpemapatsl 0ap TYTKBIPFBIII) TEK
TYTKBIPFBIIINEH CANBICTHIPFaHIa TOMCHIETCeHI OaifKamaapl, Oy OJap/blH JKapbIKKa TO3IMAUTIITIHIH apTKaHBIH 00JI-
JKayFa MyMKIHIIK Oepeni.

Tyiiin ce3aep: TOMBIpaK, TYPaKTaHABIPY, HBIFAUTY, CYBIK PECAaHKIINHT, ac(albT TYHipIIiKTepi.

B. B. Tearaes!, I'. I'. Usmannosa?, M. Kepeouukuii’

' AO «KazaxcTaHCKHit TOPOKHBIM HAayYHO-UCCIIEA0BATENLCKAI HHCTHTYT», AnMatsir Kazaxcram;
2 TOO «IOnunac I'pynm», Anmartsl, Kasaxcran;
3 Accounauust HOBE, CILIA

KOMIVIEKCHAS CTABUJIN3AIIUA TPYHTOB U MATEPUAJIOB OCHOBAHUA
P CTPOUTEJBCTBE U PEMOHTE ABTOMOBUWJIBHBIX TOPOI'

AnHotanusi. B craThe mpencTaBieHBI Pe3yNbTATHI IO HMCCIEJOBAHHIO HOBOH TEXHOJOTHH KOMILIIEKCHOTO
VKpEIUIeHUsT ¥ CTaOWIN3alii TPYHTOB M MOBTOPHO HCIIONB3YEMOTO MaTepHana pa300pK{ CYMIECTBYIOMINX IOpPOT
(TEXHOJIOTHsI XOJIOJJHOTO pecailKinHra) MopTIaHALEMEeHTOM, U (epMeHTHbIM crabunuzaropom Roadzyme (CIIA),
MTO3BOJISIONIEH CYIIECTBEHHO COKPATUTh YHEPTETHUECKUE 3aTPAThl U YIYUIIUTh SKOJIOTHIECKYIO0 0OCTaHOBKY.

XO0JIOIHBIN PEeCAKIIMHT UMEET AL 3HAYUTEIBHBIX IPEUMYIIECTB Mepel APYTHMHU CIIOCO0aMH PEKOHCTPYKIIHH.

OTcyTcTBHE 3arpsi3HEHUS] OKpYJKarolled cpenbl Onaronmapsi MOJHOMY HMCIOJIB30BaHUIO MaTepuana crapou
JIOPOXKHOM oJex1bl. HeT HeoOXonmMMocTH B IUIOMIAKaX IJIsi OTBAJIOB, a 00BbEM HOBBIX NPHBO3HBIX MaTepualioB
MUHUMAJICH, YTO CHMKACT 3arpA3HCHUEC MCCTHOCTH, HeI/I366)KHOC IIPpU OTKPBITUN HOBLIX KapbCPOB U KaMCHOJIOMCH.
[lepeBo3kH OYEHBb HEBEIMKH, COOTBETCTBEHHO, PACXOJ JHCPTHH 3HAYUTEIHHO CHUXKACTCS, KaK W PaspylIUTEIbHOE
BO3JICHCTBUE TPAHCIIOPTHBIX CPEJICTB HA JOPOKHYIO CETh.

O¢ddekr or npumenenus mpenapara «Roadzyme» ocHOBaH Ha aKTHBH3AIUN (PH3UKO-XUMUYECKUX MPOIECCOB,
MOBBIMIAIONINX MMPOYHOCTD, BIATOCTOMKOCTh M MOPO30CTOWKOCTh YKPEIUICHHBIX TPYHTOB M MaTEpHajOB, CHIDKAIO-
[IMX MaTEePUAIOEMKOCTh CTPOUTEIHCTBA IIPU 00ECIIeYeHHH TPeOyeMOoro MOIyJIsl YIPYTOCTH KOHCTPYKITHH JOPOKHOM
ONIeXKIBI 32 CUST YMEHBIICHHS TOJNIMIMHBI CJIOEB IOPOKHON ONEKIBI, MCIIOIB30BAHUS MECTHBIX MAaTepHAIIOB H
SKOHOMHH BSKYIINX M HHEPTHBIX MaTEPHAJIOB.

OTMeuaeTcsi CHIKEHHE JKECTKOCTH MaTepHasioB, 00pabOTaHHBIX KOMIUIEKCHBIM METOAOM (BSKYIIHMM C Ipera-
parom «Roadzyme»), o cpaBHEHHIO ¢ 00pa0OTKOI TOJIBKO BSIKYIIUM, YTO [TO3BOJISIET IPOTHO3UPOBATH HOBBILICHHE
UX TPEIUHOCTOUKOCTH.

KoaioueBble ci10Ba: rpyHT, CTa0MIM3AIMSL, YKPEIUICHHE, XOJIOAHBIN PECAlKIIMHT, ac(aibTOrpaHyIsT.

Information about authors:

Teltayev B.B., Doctor of Technical Sciences, Corresponding Member of NAS RK, Professor, President of JSC
“Kazakhstan Highway Research Institute”, Almaty, Kazakhstan; bagdatbt@yahoo.com, https://orcid.org/0000-0002-
8463-9965

Izmailova G.G., Director of New Technologies and Investigations Department of “UneedUs Group” LLP,
Almaty, Kazakhstan; izmailova g@mail.ru; https://orcid.org/0000-0002-6590-1438

Zherebitskiy M., President HOBE Associates LLC, USA; mjer@hobepage.com; https://orcid.org/0000-0003-
3828-9666

REFERENCES

[1] Asmatulayev B.A., Tursumuratov M.T., Asmatulayev R.B., Zherebitskiy M.I. Experience and perspectives for the use of
innovation technologies for soil stabilization during construction of international highways in Kazakhstan // Transport and Roads
of Kazakhstan. 2012. No. 1-2(47-48). P. 21-26.

[2] Asmatulayev B.A., Asmatulayev R.B., Shestakov V.N. Theory and practice of innovation technologies of Kazakhstan //
Transaction of 66 International scientific and practical conference of FSBEI HPE “SibADI” // Targeted fundamental and applied
researches as the base for modernization and innovation development of architectural construction and road transport complexes.
Book 1. Omsk, 2012. P. 33-42.

— 178 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 2. 2021

[3] Sakanov D.K., Izmailova G.G., Nazarenko G.V. About using of soil stabilizers ROADZYME and SOILGRIP in
Kazakhstan // Bulletin of KazdorNII. 2015. No. 1-2. 16 p.

[4] Kalybay A.A., Teltayev B.B. Abzhaliyev A.K. Nanoenergetic materials and low-carbon nanoenergetics: regularities,
technology and raw products // News of the National academy of sciences of the Republic of Kazakhstan. Series of geology and
technical sciences. 2019. Vol. 3, No. 435. P. 189-202. https://doi.org/10.32014/2019.2518-170X.85

[5] Zhurinov M.Zh., Teltayev B.B., Kalybai A.A. Characteristics of road bitumen modified with carbon nanopowder //
News of the National academy of sciences of the Republic of Kazakhstan. Series of geology and technical sciences. 2019. Vol. 5,
No. 437. P. 223-228. https://doi.org/10.32014/2019.2518-170X.146

[6] Zhurinov M.Zh., Kalybai A.A., Teltayev B.B. Characteristics and properties of physical and quantum fields of
nanocarbon and their applications // News of the National academy of sciences of the Republic of Kazakhstan. Series of geology
and technical sciences. 2019. Vol. 5, No. 437. P. 229-236. https://doi.org/10.32014/2019.2518-170X.147

[7] Zhurinov M.Zh., Teltayev B.B., Kalybai A.A., Rossi C.O., Amirbayev Ye.D. Comparative analysis of low temperature
resistance for nanocarbon and other bitumens // News of the National academy of sciences of the Republic of Kazakhstan. Series
of geology and technical sciences. 2020. Vol. 5, No. 443. P. 89-96. https://doi.org/10.32014/2020.2518-170X.108

[8] Zhurinov M.Zh., Teltayev B.B., Kalybai A.A. Effect of road bitumen modification with nanocarbon powder // Reports
of the National academy of sciences of the Republic of Kazakhstan. Chemistry. 2020. Vol. 1, No. 329. P. 134-138.
https://doi.org/10.32014/2020.2518-1483.17

[9] Zhurinov M.Zh., Teltayev B.B., Kalybai A.A., Amirbayev Ye.D. Asphalt concrete with nanocarbon bitumen // News of
the National academy of sciences of the Republic of Kazakhstan. Series of geology and technical sciences. 2020. Vol. 3, No. 441.
P. 186-191. https://doi.org/10.32014/2020.2518-170X.71

[10] Zhurinov M.Zh., Teltayev B.B., Kalybai A.A., Rossi C.O., Amirbayev Y.D. Comparative analysis of standard
indicators for nanocarbon asphalt concrete and other asphalt concretes / News of the National academy of sciences of the
Republic of Kazakhstan. Series of geology and technical sciences. 2020. Vol. 4, No. 442. P. 120-126.
https://doi.org/10.32014/2020.2518-170X.92

[11] Zhurinov M.Zh., Teltayev B.B., Rossi C.O., Amirbayev Ye. D., Elschibayev A.O. Standard indicators of modified
bitumens // News of the National academy of sciences of the Republic of Kazakhstan. Series of geology and technical sciences.
2020. Vol. 5, No. 443. P. 188-195. https://doi.org/10.32014/2020.2518-170X.120.

[12] Zhurinov M.Zh., Teltayev B.B., Amirbayev Ye.D., Elschibayev A.O. Comparative analysis of low temperature strength
of modified asphalt concretes // News of the National academy of sciences of the Republic of Kazakhstan. Series of geology and
technical sciences. 2020. Vol. 6, No. 444. P. 261-267. https://doi.org/10.32014/2020.2518-170X.155.

[13] Zhurinov M.Zh., Teltayev B.B. Bitumens and polymer bitumens - nanodisperse systems // News of the National
academy of sciences of the Republic of Kazakhstan. Series of geology and technical sciences. 2021. Vol. 1, No. 445. P. 172-176.
https://doi.org/10.32014/2021.2518-170X.24

[14] Zhurinov M.Zh., Teltayev B.B., Amirbayev Ye.D. Main standard indicators of polymer asphalt concretes // News of
the National academy of sciences of the Republic of Kazakhstan. Series of geology and technical sciences. 2021. Vol. 1, No. 445.
P. 194-202. https://doi.org/10.32014/2021.2518-170X.27

[15] ST RK 1285-2004 Soils. Methods of laboratory determination of the maximum density.

[16] GOST 23558-94 Mixes stone-gravel-sand and soils, treated with inorganic binders for road and airfield construction.
Technical Specifications.

[17] R RK 218-107-2014 “Recommendations for the use of soil stabilizers during construction and maintenance of
highways”.

— 179 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on FEthics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaThby A7 MyOJHUKAIMK B )KypHAJIe CMOTPETh Ha caiTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://www.geolog-technical.kz/index.php/en/

Penaxropst J. C. Anenos, M. C. Axmemosa, P. K. Mp3abaesa
Bepctka /. A. A6opaxumosoti

IMoamucano B nevats 15.04.2021.
®dopmar 70x881/8. bymara odcernas. [leuars — puzorpad.
13,0 .. Tupax 300. 3aka3 2.

Hayuonanvhas akademus nayk PK
050010, Anamamut, ya. [llesuenxo 28, m. 272-13-19, 272-13-18



