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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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ON THE NEED FOR DIFFERENTIATED ACCOUNT
OF PROPERTIES OF THE GEOCOMPLEX
OF TERRITORIES IN PAVEMENTS DESIGN

Abstract. The article presents the results of a comprehensive study of the relationships and regularities that
affect the quality of the pavements design for roads of the West Siberian region. It is shown that the properties of
clay soils of the subgrade in the area under study determine their composition, which is formed under the influence
of the geographical complex characteristic for the region. The original approach to accounting peculiarities of natural
and climatic conditions when zoning the territory is reflected in the taxonomic scheme «zone - subzone - road
region». For the road areas identified in the II, III and IV road climatic zones the design characteristics of the
subgrade soils of the roads and the study area are assigned. Recommended values of clay soil characteristics differ by
up to 40% from those recommended by current standards, which indicates the importance and practical value of the
results presented in the article.

Representativeness of samples of strength and deformation parameters in clay soils defined for road districts
within West Siberia region is confirmed by the volume of tested soil samples (in the order of 1.2 thousand pieces), as
well as by using the methods of probability theory and mathematical statistics when analyzing the test results.

A complex of simulation models is offered that accounts specifics of moisture accumulation in seasonally frost-
susceptible road structures of West Siberian roads. The complex advances and adds forecast algorithms for spring
and fall soil moisture values which were previously suggested by Prof. I.A. Zolotar. Considerably high consistency
was found when comparing forecast and experimental values that characterize design soil moisture of capping layer
of the subgrade within the locality of type 2 and 3. For the geocomplex of the II road climatic zone the value of linear
correlation coefficient is r>0.82, for the III road climatic zone it is r>0.82. Within the IV road climatic zone the
coefficient value for spring design moisture of silty loam is 1>0.90.

The outcomes of the study in question enabled to refine spread the boundaries of I-II, II-III and III-I'V climatic
zones; to define 112 road sections within 14 administrative territorial units of West Siberian region; as well as to
substantiate design characteristics of the most widespread soil type. The presented recommendations are designed to
increase the time between overhauls for the operating road network of West Siberia.

Key words: Road, geocomplex, climatic zoning, pavement, subgrade, clay soils, design values of the soil of the
capping layer of the subgrade.

Introduction. Peculiarities of geocomplex zones features shall be accounted in road design to
provide their reliable operation. Worldwide experience in the field of research on the account of the
geographical complex features for road design purposes is integrated in standards, regulations and
guidelines that are currently effective in the UK [1], PRC [2], the USA [3], FRG [4], Sweden [1], and
other countries, including CIS countries (M.N. Guzinsky [5], B.B. Karimov [6], V.P. Koryukov,
R.Z. Poritsky [7], B.B. Teltaev [8], and others).

Presently, the road pavement design theory has gained considerable development in studies
performed by S.K. Iliopolov [9], V.A. Kulchitsky [10], V.P. Matua [11], A.E. Merzlikin [12],
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B.S. Radovsky [13], A.V. Smirnov [14], B.B. Teltaev [15], E.V. Uglovaya [16], etc. It shall be noted that
the reliability of the design values of soil parameters used in the currently effective and developed design
methods does not always comply with those required by science and practice.

The suggested research results are based on long-term study of water and thermal regime of road
subgrade soils of the II, III and IV road climatic zones in the West Siberia region [17,18,19].

In 1963, Prof. N.A. Tsytovich noted that “physical and geographical environment has immense
impact on the formation of soils composition and their properties” [20]. This conclusion is validated and
advanced by the specialists of M. Lomonosov Moscow State University [21, 22]. The main law of soil
science formulated by Prof. V.T. Trofimov [23] may be interpreted as follows: composition and properties
of soils, their structure and condition to a considerable extent define their origin, formation history,
manner of spatial location, as well as peculiarities of human-induced impact in the developed territories.
Based on the above, one may conclude that consideration of specific features of natural and climatic
conditions ensures quality of road structures design.

Unfortunately, the road pavement design regulations currently effective in Russia (ODN 218.046-01
and PNST 265-2018) recommend generalized design values of shear properties and elastic moduli of
subgrade soil subtypes, and in most cases they are irrespective of the zone location of the designed object.

With the account of the above, studies on composition and properties of clay soils of road subgrades
are characterized by scientific novelty, relevance and have practical value.

Methods. A network of about 100 road sections for intermittent long-term observations was assigned
for the purpose of studying the features of water-heat processes in the road structures of the West Siberia
region.Prior to selection of the sections in the territory under study, the stages of design documents
analysis, pre-design inspection and technical condition assessment of the object were performed.

Decisions on assigning the basic road sections located in representative natural and climatic
conditions for the administrative unit were made on the alternative basis. The selection criteria were
compliance of structural and technological solution of the object with the requirements stated in the
regulatory documents, access to the operating hydrometeorological station, and vehicle access for visual
and instrumental observations irrespective of the season.

When sampling soil monoliths from the base layer on the road section under study, vertical trial holes
were made in the roadpavement grooves. Monolith and soil samples were taken from the depth of
0.1...0.2 m from the pavement bottom. Laboratory research include definition of grain size composition,
natural, relative and optimum moisture content and maximum density, moisture conductivity coefficient,
as well as strength parameters of subgrade soil. General elastic modulus, the value of elastic moduli of
pavement layers and subgrade were found as a result of plate bearing tests. Standardized methods and
equipment were used while testing.

When planning field and laboratory research, preliminary calculations of minimum required amount
of samples were made depending on the accuracy factor A, mean squared deviation ¢ and confidence
coefficient P. In total, around 900 subgrade soil samples were tested in the laboratory.

Results. Laboratory research of grain size composition of clay soil samples taken from the West
Siberian road subgrades revealed that silt fractions (0.05-0.005 mm) are contained in the amount up to
82.3%in sandy clay, and in the amount up to 81.6% in loamy clay. Clay fraction content (<0.005 mm) for
sandy clays does not exceed 20.3%, and for loamy clays it is no more than 32.3%.

The given values are close to our recently obtained research results for clay soil samples (silt loam)
taken from the right bank of the Tom river nearby Loskutovo village. The studied soil has non-
homogeneous structure (saturation level = 11.4), it contains 17.9% of sand fraction, 62.6% of silt fraction
and 19.5% of clay fraction.

The results of mineralogical composition studies showed that it is quartz (crystalline silica) that
prevails in clay soil in the amount of 60.7%, the content of plagioclase is 15.4% and of montmorillonite —
14.5%. The total content of calcium, chlorite, illite and potash feldspar taken together is 3%.

X-ray study of the samples indicated that the dominating clay minerals have mixed-layer non-
homogeneous structure with regard to ratio of alternating textures.
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In the samples’ chemical composition the most dominant are silicon oxides (SiO,) with 62.8%,
aluminum oxides (AlO3) with 13.5% and iron oxides (Fe.Os) with 5.5%. The samples have neutral
pH = 7-8. In the light fractions of the samples the dominant positions are taken by quartz (around 70%)
and feldspars (20-25%).

The studies of Prof. V.I. Korobkin [13] performed for European Russia showed that the content of silt
and clay fractions in the samples is higher than 25 and 50% respectively, which makes a considerable
difference from clay soils of West Siberia region. Assessment of mineralogical composition of clay soils
indicates that the light fractions are rich in quartz with its percentage higher than 70%, carbonates (calcite)
in the amount up to 11.3%, and feldspars (orthoclase) between 7.2 and 10.2%.

The amount of calcedony and rock fragments content in the samples is between 6.4 and 11%. Heavy
fractions are rich in ilmenite, magnetite, limonite, leucoxene, etc. Hydrous micas, like illite, are
dominating in the mineral composition of clay fraction.

Comparison of the given outcomes of clay soils composition studies performed for West Siberia and
south of European Russia districts confirms the validity of previous suggestions [20,22,23] that diverse
genesis and age of surface deposits and selective weathering processes in mantle rock formation define the
features of composition, condition, structure, and texture of surface soil layer material.

Considering the fact that soils composition significantly defines their properties, when designing road
structures one should account the diversity of natural and climatic conditions that also affect road
subgrade soil composition and characteristics [20].

For that reason, to provide high quality design and ensure the required service life of roads it is
necessary to use the complex of design values for soils of subgrade capping layer determined for their
location with individual geographical complex, rather than generalized values taken from regulatory
documents, which are developed for vast territories.

To increase time between overhauls and life cycle of roads with enhanced heavy-duty road surfacing
one requires detailed zoning of the territory obtained in the previous studies on road climatic zones with
specification of their boundaries, and a database that includes design values of soils parameters peculiar
for the region. Such developments can be exemplified by the effective regulatory documents of Germany,
the USA, China, etc.

The map of road climatic zones of West Siberia (figure) region is based on the common ideology
described in [17-19], as well as on the studies by Prof. A.I. Yarmolinsky and Prof. V.A. Yarmolinsky
[24]. Tt consists in distinguishing uniform territories with respect to the geocomplex within the
administrative boundaries of regions and districts. The suggested approach to the technology of road
climatic zoning is substantiated by the argument that the main network of roads located within an
administrative unit is represented by a network of roads of regional or district importance.

Unlike the effective standardized zoning in Russia provided by the Code of Regulations
(SP 34.13330.2012), the suggested territorial division of West Siberia presents in considerable detail
natural and climatic conditions for such taxons as zone, subzone, road district. Each of the zones
distinguished in the territory of the Russian Federation occupies a significant area and represents a single
geographical unit that includes various enclaves with diverse combination of geographical components.
Zoning of the Russian Federation fixed in the regulatory documents does not correspond to the results of
long-term studies and fails to provide high quality of road design.

The outcomes of laboratory tests of soil samples taken from the subgrades of West Siberian roads that
occupy the II climatic zone revealed that the upper layer of subgrade primarily consists of silt loams
(69% of samples taken during field research), with plasticity index I, = 0.02...0.07. Variation of the
natural moisture content observed in silt loams is W, = 0.14...031, and in sandy silt loams it is W, =
0.09...0.16. It is peculiar that the range of relative humidity variation Wggfor loamy clays is 0.42...0.69
and for sandy clays it is Wgez = 0.40...0.69. With respect to the value of liquidity index /; the studied soils
are divided into loamy clays, from solid to semi-solid, and solid sandy clays.The variation range of
porosity ratio for silt loams is ep = 0.401...0.870, and for sandy clays — eg = 0.370...0.737.

In the West Siberian territory located in the III road climatic zone, man-made soils of the subgrade
body are represented by silt loams with plasticity index /, = 0.09...0.17 and by sandy silt loams with
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1,=0.04...0.07. The observed values of natural moisture content belong to the following range:
W.=0.11...0.31 — for loamy clays and W.=0.07...0.22 for sandy clays. The variation range for relative
humidity values are Wger=0.41...0.75 for loamy clays and Wge = 0.31...0.55 for sandy clays. Based on
the liquidity index [ the following classed are distinguished: loamy clays — solid, semi-solid and of low
plasticity, and solid sandy clays. Porosity variation observed for loamy clays is ep = 0.117...0.957 and for
sandy clays — ey = 0.323...0.707.

KhANTY-MANSIYSK

1LES

LYaBINSK-1 "
CURGAN oy o warins

Base map of road climatic zoning of the territory of Western Siberia:
I, 11, III, IV — road-climatic zones based on the results of TSUAB research;
F, U, M — the subzone by the type of relief (flat, undulated, or mountainous);
1-5 — numbers of the road districts.

In the West Siberian territories that belong to the IV road climatic zone the most spread subgrade
soils are silt loams with plasticity index of [, = 0.07...0.17 and sandy silt loams with plasticity index of
1, =0.06. Values of natural moisture content /. varied in loamy clays between(.14 and 0.24, and in sandy
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clays it was W, = 0.22. The following values of relative humidity were observed: Wrg = 0.44...0.58 for
loamy clays and Wgg = 0.62 for sandy clays. With respect to the liquidity parameter /; the following types
of soil are distinguished: solid and semi-solid loamy clays and solid sandy clays. The value of porosity
ratio ey for loamy clays varied between 0.441 and 0.698 and for sandy clays — between 0.338 and 0.411.

Grain size composition of clay soil samples showed that the content of silt fraction in clay subgrade
soils of the roads of the II climatic zone does not exceed 81.6% for sandy clay and 82.3% for loamy clay.
The content of clay fractions in sandy clays is no higher than 10.7% and 28.6% in loamy clays. Subgrades
of road sections that belong to the III climatic zone are mainly represented by clay soils and are
characterized by high content of silt fractions — up to 80.8% for sandy clays and up to 80.6% for loamy
clays. The percentage of clay fractions reaches 12.2% in sandy clays and 29.7% in loamy clays.

The studied road sections located in the IV road climatic zone with upper layer of subgrade consisting
of clay soils are characterized by a decrease in content of silt fractions to 64% for sandy clays and to
77.5% for loamy clays. The amount of clay fractions grew up to 20.3% for sandy clays and up to
32.3% for loamy clays.

Representativeness of samples of clay soils parameters determined for uniform features of territories
occupied by the zones of West Siberia is confirmed by the amount of tested soil samples, as well as by the
use of probability theory and mathematical statistics methods while analyzing the test results.

Conclusion. Based on the performed research a set of recommendations were developed for
administrative units of West Siberia region. They contain a complex of design values of the most spread
parameters in the region of clay subgrade soils (for example table 1, 2) with the account of new data on
regularities and connections that define features of water-heat processes in structures of roads with
uniform geocomplex characteristics located within the studied administrative unit.

Table 1 — Estimated values of the characteristics of clay soils of the subgrade of road sections
with deep occurrence of the groundwater level
(type 1 of area by nature and degree of moisture allocated in the territory of Kemerovo region)

Calculated relative Elasticity Angle of internal . .
L Type of road . . S Specific cohesion,
Road districts surface moisture of soil, modulus, friction, Cus (MPa)
Wy (u.f) Ess (MPa) @ss (%)
A 0.82 15.6 9 0.041
LU B 0.79 18.4 10 0.043
A 0.80 225 13 0.049
1LU.2 B 0.79 23.0 13 0.049
A 0.86 22.0 11 0.009
ILU.3 B 0.82 25.0 12 0.011
A 0.90 19.5 11 0.007
ILM.2 B 0.86 22.0 11 0.009
A 0.77 22.0 16 0.019
ILF.2 B 0.76 22.5 17 0.020
A 0.76 30.0 14 0.016
HLE.1 B 0.71 37.0 16 0.022
A 0.76 30.0 14 0.016
HLE.3 B 0.71 37.0 16 0.022
A 0.75 32.0 14 0.017
MUl B 0.70 38.5 16 0.023
Note: A —advanced coatings of capital type; B — advanced lightweight coatings
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Table 2 — Values of the calculated characteristics of the clay soil (silty loam)
for the road district II1.U.2 allocated in the territory of Novosibirsk region

Hydraulic The level of ground Calculated values of soil indicators
etinen’ | et | Clotet [t [ el e
Ki (em?/h) subgrade, Fv (m) |~ el Wit Ew(MPa) o) (MPa)
0.5 0.76 24 14.2 0.051
1.0 0.69 28 17.0 0.055
1.0 1.5 0.61 33 212 0.061
2.0 0.58 37 24.0 0.065
2.5 0.56 38 25.2 0.068
0.5 0.77 24 13.7 0.050
1.0 0.70 27 16.6 0.054
1.5 1.5 0.62 33 21.0 0.060
2.0 0.58 37 239 0.065
2.5 0.56 38 252 0.068
0.5 0.79 23 133 0.050
1.0 0.71 27 16.3 0.054
2.0 1.5 0.62 32 20.8 0.060
2.0 0.58 36 23.8 0.065
2.5 0.56 38 25.1 0.067

Continuation of the table 2

Calculated values of soil indicators

Hydraulic The level of ground
conduct.ivity or surface water Calculated Elasticity Angle of Specific
coefﬁ012e nt, from the top of the relative moisture modulus, internal friction, cohesion, Css
K1 (em’/h) subgrade, Hw (m) | e Wt Ex(MPa) 2 ©) (MPa)
0.5 0.79 23 13.3 0.050
1.0 0.71 27 16.3 0.054
2.0 1.5 0.62 32 20.8 0.060
2.0 0.58 36 23.8 0.065
2.5 0.56 38 25.1 0.067
0.5 0.80 23 13.0 0.049
1.0 0.71 26 16.0 0.053
2.5 1.5 0.62 32 20.6 0.060
2.0 0.58 36 23.7 0.065
2.5 0.56 38 25.1 0.067
0.5 0.81 22 12.7 0.049
1.0 0.72 26 15.7 0.053
3.0 1.5 0.63 32 20.5 0.060
2.0 0.58 36 23.6 0.065
2.5 0.56 38 25.1 0.067

Considerable differences were found in comparison of the values recommended by the regulatory
documents ODN 218.046-01 and PNST 265-2018 with the substantiated standardized design values of
clay subgrade soils parameters for road districts under study. For instance, the value of elastic modulus for
silt loam given in the regulatory documents is higher than the actual one by 25-40% depending on the
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relative moisture of the soil. At the same time, the values of angle of internal friction are lower than those
experimentally obtained by 5-30%, and the value of specific cohesion is lower by 10-45%. The given
research results indicate the ability to increase time between overhauls for road structures.

B. H. Epumenxo’, C. B. Epumenko!, B. b. Tesnraes?, A. B. Cyxopykos!

'TOMCK MEMJIEKETTIK COYIET-KYPHUILIC YHUBEPCUTETIHIH, ToMCK, Peceii;
2«Ka3aKcTaH 50J1 FhUILIMU-3€pTTeY MHCTUTYTh AK, Anmatsl, Kasakcran

7KOJ TOCEMEJIEPIH /KOBAJIAY KE3IHJE CA3/Ibl TOIIBIPAKTAP/IBIH
KACHUETTEPIH CAPAJIAII ECEIIKE AJIY KAXKETTIJIIIT TYPAJIBI

Annoranusi. Makananaa bareic CiOip aiiMarbIHIAFbl aBTOMOOWJIb SKOJIIAPBIHBIH JKOJ TOCEMECIH jkobajay
carachlHa BIKIaJ eTeTiH OaijlaHbICTap MEH 3aHJABUIBIKTapIbl KEUIeH/l 3epTTey HOTWKeNepi KenTipinai. 3eprrey
ayMarbIH/IaFbl )Kep TOCEMIHIH Ca3/bl TONBIPAKTAPbIHBIH KaCHETTEpl aiiMaKKa ToH reorpadusuiblk KelieH OenrijaepiHin
9CepiHEH KaJIbINTACaThIH KypaMbIH aHBIKTalAbL. «AHMaK - Killli aiiMak - yK0JI ayJaHbD» TAKCOHOMUSUIBIK CXEMAaChIH/Ia
ayMakThl ayJaHAacThIpy Ke3iHJeri TaOWFU-KIIMMATTHIK JKaFJaillapAblH EepEeKIIENIKTepIH €CelKe aly/blH epeKiie
tocimi kepceriren. I, 111 xone IV skon-knMMmarThlK aitMakrapia OeNiHTeH KONl ayJaHAapbl YIIiH aBTOMOOWIb
YKOJIJIAPBIHBIH JKEP TOCEMI TOIBIPAKTapbIHBIH, 3€PTTEy ayMarbIHbIH €CENTIK CHIIaTTamajapbl TaraiibiHaaniel. Cassl
TOIBIPAK CHUNATTAMAIAPBIHBIH YCBIHBUIATHIH MoHzAepi 40% peiiH yYCHIHBUIFAaH KOJIJAHBICTaFbl HOpMasap/aH
epeKIIeneHe i, OyJ1 Makajaja YChIHbUIFaH HOTHIKENIEPIH MaHbI3IbUIBIFbl MEH TOKIPUOEI KYH/BUIBIFBIH KOPCETEII.

batpic-Cibip alimarbiHIaFbl ailMakTap LIETIHJEr! JKOJ ayAaHJapbIHBIH ayMaKTapbl YIIIH OENTiUIeHIeH ca3zbl
TOMBIPAKTAPbIH OEpIKTIK koHE Je(OpMalMsIIBIK CHIIATTaMaJIapbIHBIH MOHJEPIH IpIKTEyHiH penpe3eHTaTUBTUIIr
CBIHAK HOTHXKEJIEPIH OHeY Ke31H/E bIKTUMAJJIBIKTAp TEOPHUACHl MEH MaTeMaTHKAaJIbIK CTATHCTHKA d/IICTEPIH KOJIaHy
apKbUIbl CHIHAJIFAH TOIBIPAK ChIHAMAJIAPbIHBIH KeJeMiMeH (11amaMeH 1.2 MbIH) pacTajFaH.

Byran neiiin mpodeccop M. A. 3050Taph YCHIHFAH TOIBIPAKTHIH KY3rl JKOHE KOKTEMII BUIFAJIBUIBIFBIHBIH
HIaMaapbelH 0oJpKay alnropuTMIEPiH AaMBITAThIH JKOHE TOJBIKTHIpaThiH baThic-Cibip eHipiHIH aBTOMOOHIIb KOJIa-
PBIHBIH MayCHIMABIK KaThII KaJIFaH ’KOJI KYpbUIBIMIAPbIHIA )KUHAKTAITY epEeKIIEeNiKTepiH eCKepPeTIH UMHUTALMSIIBIK
MOJIETIbJIEp KeleHi YChIHBUIABI. JKepriikTi skep/aiH 2 oHe 3 TUNTepi KarnaibiHaa *Kep TOCEMECIHIH KYMbIC KadaThl
TOIIBIPAFBIHBIH €CENTIK BUIFAIABUIBIFBIH CUIATTAWTBIH OOJDKaMJIbl JKOHE HKCIIEPUMEHTAI/IBIK OENTiIeHIeH HIaMa-
Jap/bl CAIBICTBIPY HOTHIXKEJEpl COWKECTIKTIH JKETKUIIKTI JKOFaphl JOpEeXeciH Kyananipipajabl. 1l reokemeH yuriH
xon-knuMatThiK aiimakTap (JKKA) ymrin 1>0.82 koppensuust chi3bIKTHIK Kodddunmentinig moni, 111 XKKA ymin
r>0.82. IV J)KKA xaraaiibiH/1a KOKTEMT1 €CENTIK bUIFaIbLUIbIKKA apHATIFaH IaHb! ca3nak 1>0.90.

Kapacteipsuibin oteipran 3eprreyiepaid HoTmwkenepi I-11, II-II1 sxone III-IV kon-KIMMaTTBHIK aliMaKTapIbIH
KEH Tapajy IIeKapaJapblH HakTbuiayra, batbic-CiOip aliMarbIHBIH 14 OKIMIIITIK-ayMaKThIK KYPBUIBIMBI IIET1H/E
112 >xon aynaHbiH Oeryre MyMKiHIIK Oepai. ¥ cbiHbUIFaH ycbiHbIcTap barbic-Cibipae naiijanaHbpliaTbiH aBTOMOOMITB
JKOJIZIAPBI JKEIICIHIH KOH/IeyapalblK MEp3iMIEPiH apTThIpyFa OarbITTaJFaH.

Tyiiin ce3xep: aBTOMOOMIIb JKOJIBI, TEOKEIIEH, JKOJI-KIMMAaTThIK ayJaHIacThIpy, )KOJ TOCEMEcCi, JKep TeceMeci,
ca3/ibl TONBIPAK, JKeP TOCEMECIHIH KYMbIC Ka0aThl TONBIPaFbIHBIH €CETITIK MOHI.

B. H. E¢umenxo’, C. B. Epumenko!, b. b. Tesnraes?, A. B. Cyxopykos!

I®enepanproe rocyapcTBeHHOE GIOIKETHOE 0OPA30BATENBHOE YUPEIKIECHHE BBICIIETO 0OPAa30BAHHS
«Tomckuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEINIBHBIN YHUBEpCUTET», ToMck, Poccust;
2A0 «Ka3axcTaHCKHUii TOPOXKHBIA HayYHO-UCCIIEN0BATENLCKUI HHCTUTYT», AnMarhl, Kazaxcran

O HEOBXOJIUMOCTH JUPDPEPEHIIMPOBAHHOI'O YUETA CBOMCTB
I'IMHUCTBIX 'PYHTOB ITPU ITPOEKTUPOBAHUNU JOPOKHBIX OAEXK/]

AHHoTanusi. B cratbe mnpuBeneHBI pe3yJbTaThl KOMIUIEKCHOTO H3yUY€HHsI CBSi3eH U 3aKOHOMEPHOCTEH,
BJIMSIIOIIMX Ha Ka4ECTBO MPOEKTUPOBAHUS JOPOXKHBIX OJIEXK]T aBTOMOOMIIBHBIX JTopor 3anaiHo-CHOMPCKOro peruoHa.
Iloka3aHo, 4YTO CBOMCTBA IVIMHUCTBIX I'PYHTOB 3€MJISHOI'O IIOJIOTHA Ha TEPPUTOPUU HUCCIIECNOBAHUS OIPEIENICT UX
cocTaB, (POPMUPYIOLIMHCS TI0/ BIMSHHEM HPU3HAKOB TeorpaUyeckoro KOMILIEKCA, XapaKTEePHBIX Ul PETHOHA.
OTpakéH OpUTHHATIBHBINA MMOJXO0 K YYETY 0COOEHHOCTEH MPUPOJHO-KIMMATHYECKUX YCIOBUIl IPH pailOHMPOBAHUU

— 78 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 2. 2020

TEPPUTOPUH B TAKCOHOMHYECKOM CXEME «30Ha — IMOJ30Ha — JOPOXKHBIA pailon». sl JOpOXKHBIX pailOHOB, BBIJIE-
aeHHbIX Bo I, III u IV 10opokHO-KIMMAaTHYECKUX 30HAX, Ha3HAYEHbl PACUETHBIE XapaKTEPUCTUKU TPYHTOB 3E€MIIS-
HOTO TIOJIOTHA aBTOMOOWIIBHBIX JOPOT, TEPPUTOPHH HCCIEIAOBaHUSA. PeKoMeHIyeMble 3HAYCHHS XapaKTEPUCTHK
TJIMHUCTHIX TPYHTOB 110 40% OTINYAI0TCSA OT PEKOMEHAOBAHHBIX JEHCTBYIOIINMH HOPMaMH, YTO CBHIECTEIHCTBYET O
BaXHOCTH Y TIPAKTHYECKON IIEHHOCTH IPE/ICTABICHHBIX B CTaThe PE3yIbTaTOB.

Penpe3eHTaTHBHOCTh BBIOOPOK 3HAUEHHMH MPOYHOCTHBIX M JAe(OPMAIMOHHBIX XapPAKTEPUCTUK TIIMHHUCTHIX
TPYHTOB, YCTaHOBJIEHHBIX IUII TEPPUTOPHUN JOPOKHBIX PAOHOB B Ipenenax 30H B 3anmagHo-CHOMPCKOM pernoHe,
MOJTBEpXkKAeHa 00BEMOM HCHBITAHHBIX NMPOO rpyHTa (0K0IO 1.2 THIC.), IPpUMEHEHNEM NIPH 00paboTKe pe3yIbTaToOB
HCIIBITAHUN METOJOB TEOPUU BEPOSITHOCTEN U MATEMATUUECKON CTATUCTUKH.

[IpeanoxeH KOMILUIEKC HMMHTAILMOHHBIX MOJENEH, YYHUTHIBAIOIIMX OCOOCHHOCTH HAKOIUICHHUS B CE30HHO
MIPOMEP3AOINX JOPOXKHBIX KOHCTPYKIIUSIX aBTOMOOMIBHBIX Aopor 3amagHo-CHONpCKOTo perrnoHa, pa3sBUBAIOIINN 1
JIOTIOJTHSIOIIMK ~ aJTOPUTMBI TIPOTHO3MPOBAHMSA BEIWYMH OCCHHEH M BECCHHEH BIAXXHOCTH TPYHTOB, DaHEe
npempioxxeHHsle podeccopom M.A. 3omorapém. Pe3ynpTaTsl comocTaBieHns MPOrHO3HBIX M IKCIIEPUMEHTAIHHOTO
YCTaHOBIICHHBIX BEJIMYHH, XapaKTEPUIYIOIUX PACUIETHYIO BIAXXKHOCTh TPYHTa pab0vero ciost 3eMIISTHOTO TIOJIOTHA B
YCIIOBHSIX 2 M 3 THIIOB MECTHOCTH, CBHAETEIBCTBYET O IOCTATOYHO BBICOKOHM cTemeHm coBmaaeHus. Jlms reo-
komruiekca I mopoxxHo-kmumaTrdeckue 30061 (JIK3) 3HaueHne nuHeitHOTO K03 duimenTa koppensauuu 1>0.82, s
I AK3 r>0.82. B ycnousx IV IK3 ans BecenHel pacy€THOM BIaKHOCTH CYTIIMHKA MbIIeBaToro 1>0.90.

PesynpraTel paccMaTpuBaeMBIX HCCIEIOBAHWIN MO3BOJIIN yTOYHUTH pacmpocTpaHeHue (OpUIO pacmpocTpa-
HEHHBIX) rpanu [-11, II-1I1 u II-IV mopoxHO-KIUMaTHYeCKUX 30H, BRIASHHUTH 112 HOPOXKHBIX pailOHOB B Mpenenax
14 amMUHHCTPAaTHBHO-TEPPUTOPHATIBHBIX 00pa3oBaHui 3amanHo-CHOMPCKOro pernoHa, 00OCHOBAaTh PacCUETHHIC
XapaKTepUCTHKK Hamboyiee pacnpocTpaHéHHOro rpyHra. [IpeacraBieHHble PEKOMEHJALMU HAIpaBICHbl Ha
YBEJIMYCHNE MEXPEMOHTHBIX CPOKOB CETH KCIUTyaTHpyeMbIX B 3amaaHoil CHOMpH aBTOMOOHIIBHBIX JOPOT.

Kiro4eBble cj10Ba: aBTOMOOMIBHAS TOPOTa, TEOKOMILIEKC, JOPOKHO-KINMaTHYECKOe PalOHNPOBAHHE, TOPOXK-
Has OJeXIa, 3eMJISTHOE TOJOTHO, TIIMHUCTBIE TPYHTHI, pacu€THBIC 3HAYEHHUS TPYHTOB pabodyero cios 3eMIISTHOTO
MIOJIOTHA.
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