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1. YmockoHaneHHsl MeTOy PO3PaxyHKy CTiKOCTi yKOCIB 3€MJISTHOTO TI0JIOTHA aBTOMOGIIbHUX JIOPIr Ta CXUJIiB (Ha
IIpUKJIaTi AJDKUDY)

2. Improvement of the method for calculating the stability of the escarpments of the road subgrade and slopes (on
the example of Algeria)

Pedepar:

1. Y pesyspTaTi BUKOHAHOI JucepTaliiiHOl po60TH 37iICHEHO TEOPETUYHE y3arajabHEHHS i HOBE BUPilIeHHS
HayKOBO-TIPUKJIAIHOI 3a/a4i, 1O [10JIra€e B yJOCKOHAJIEHHI MeTOAY bilona ijisi po3paxyHKy CTiMKOCTi YKOCIB
3€MJISIHOTO TI0JIOTHA aBTOMOOI/ILHUX JOPITr Ta CXUJIIB 1711 YMOB AJDKUPY. AKTYaJIbHICTh TEMU MiJTBEPIKYETHCS
nepenyMoBaMHu (3CyBHY, ONIOB3Hi, HACIIIKY 3€MJIETPYCIB), SIKi BUHMKAIOTh Ha JOPOXKHINA Mepexi AJbkupy. Takox
aKTyaJIbHICTb MigTBEPIKYETHCS TUM, 110 B YMOBaxX AJDKUPY HE iCHY€e NPOCTOTO iHKEHEPHOIO METOALY PO3PaxyHKy
CTIMKOCTI CXUJIiB 1 yKOCIB BUIMOK 41 HACHUIIIB i3 KOMIIJIEKCHUM BPaxyBaHHSIM CHUJI Bifj [Iii 36 MJIETPYCiB, [PYHTOBUX BOJ,

Ta YTPUMYIOUMX CUJI Bif, apMyBaHHs. CyTb YJOCKOHAJIEHHS METOy NOJISITA€ Y BBEJIEHH] 3Ha4eHb 3MiHHUX (C') i (O') B



KpuTepiil pyliHyBaHHs KysoHa-Mopa 3 METOI0 BpaxyBaHHsI BTOMU I'PYHTY, napameTtp (Fs) 1151 BpaxyBaHHS BILIUBY
CeMCMIYHUX 3yCuJiib, CUIY (I) IJ1s1 BpaxyBaHHS YaCTUHU BOIY, L0 TPOCOYMIIACS, i apMyIO4Oi CUJIH Bin mapiB
reocuHTeTuKiB (Geo) y 6araToKyTHUK cul Bilona, sikuii noBuHeH 6yTu B piBHOBAa3i. Ha 0CHOBI po3po6sieHoro
METOJly Y AUCEPTaLiliHill po6OTi po3p06eHa METOMKA PO3PaXyHKy apMOBAHMX F'€OCUHTETUYHUMU MaTepiasaMu
YKOCIB 3€MJISIHOTO [T0JIOTHA aBTOMOOIJIBHUX JIOPIT, SIKa 03BOJISIE POOMTH iH)KEHEPHi pO3paxyHKU CTiMKOCTi yKOCiB
3€MJISIHOT'O [I0JIOTHA aBTOMOOIIbHUX JIOPIr Ta CXUJliB. Y poOOTi TakoK 6YJI0 BUKOHAaHE MaTeMaTU4YHe Ta YMCJIOBE
MOJI€JIIOBAaHHS CTIMKOCTI YKOCIB i CXMJIiB Ta IlepeBipKa aJileKBaTHOCTi po3pobseHoro meroay. llle ogHieto i3 3anay
IOCTIiIKEHDb OyJI0 PO3POOJIEHHS METOy 3aCTOCyBaHHS reoiHopmaniitnux cuctem (I'IC) a1 npoxknagaHHs Tpac
HOBUX aBTOMOGIILHUX JIOPIr B yMOBax ripCbKOro AJDKUPY 3 BpaxyBaHHSM OL[iHKY CTiMKOCTi cxuiiB. Po3pobienuit
MeToJ, aHani3y ganux I'IC no3BosiuB 100yLyBaTU KapTy 3CYyBiB Ha aBTOMOOIIbHIN fopo3i Al nposiHuis Byiipa.
Po3paxoBaHa HOBa TPA€EKTOPIisl TPACU 3HAYHO 3HIDKY€E pu3uku (0o 30 %) i BTpaTu JOPOKHBO] raysi py 3MiHi

TpaekTopii Bcboro auiie B 21 % npu 00xoi pailoHiB 3 Hal6ibIl BUCOKOIO NMOBIPHICTIO BUHUKHEHHS 3CYBIB.

2. As a result of the Thesis, a theoretical generalization and a new solution of the scientific-applied issue, which is
to improve the Bishop's method for calculating the stability of the road subgrade escarpments and slopes for the
conditions of Algeria was carried out. The relevance of the topic is confirmed by the preconditions (shifts,
landslides, consequences of earthquakes) that occur on the road network of Algeria. As in all Mediterranean
countries, Algeria is severely affected by unforeseen shifts. In recent years, these shifts have tended to increase,
leading to large losses in many sectors of the economy and, in particular, in road infrastructure. The relevance is
also confirmed by the fact that in Algeria there is no simple engineering method for calculating the stability of
escarpments and slopes of excavations or embankments, taking into account the forces of earthquakes,
groundwater and restraining forces of reinforcement. The essence of improving the method is to enter the values
of variables (c ') and (o) in the Coulomb-Mohr failure criterion to take into account soil fatigue, parameter (Fs) to
take into account the impact of seismic forces, force (r) to take into account part of the leaked water, and the
forces (Geo) occur from the inclusion of geosynthetic layers in the polygon of Bishop’s forces, which must be in
equilibrium. The action of groundwater on the state of the shifting slope is manifested in different ways, causing a
change in the stress state of the array and the physical and mechanical properties of soils, as well as causing the
development of filtration deformations. Its influence is taken into account by the calculation of pore pressure and
the corresponding coefficient of pore pressure, which was once proposed by Bishop and Morgenstern. The impact
of earthquakes was taken into account by the introduction of additional forces acting in the horizontal and vertical
directions. In our method the assumption that the filtration and seismic forces are shear forces is accepted, ie
directed parallel to the base of the compartment. As a result, we obtained a new engineering method for
calculating the stability of escarpments and slopes; On the basis of the developed method in the dissertation work
the technique of calculation of the geotextile-reinforced slopes of road subgrade which allows making engineering
calculations of stability of escarpments of the road subgrade and slopes is developed; Mathematical and numerical
modeling of the stability of escarpments and slopes and verification of the adequacy of the developed method were
also performed in the work. Four variants of retaining structures for the slope of PC 240 + 847 of the motorway Al
were investigated. Numerical calculation with the use of the finite element method shows that the strengthening
of slopes by geosynthetic layers gives better stability compared to other proposals. Another task of the research
was to develop a method of using geographic information systems (GIS) to evaluate the stability of slopes in the
mountainous areas of Algeria. The main purpose of this part of the study was to evaluate the predisposition of soils
in the Hanifa area to landslides in order to suggest an alternative road route that is less prone to such phenomena
based on geographic information systems and the developed improved Bishop’s method. A method of GIS data
analysis has been developed, on the basis of which a map of landslides in Algeria on the highway Al in the Buirae
district has been constructed. This method allows making more accurate design decisions when designing
highways in the mountainous conditions of Algeria. In particular, the calculated new trajectory of the route
significantly reduces the risks (up to 30%) and losses of the road industry when changing the trajectory of only 21%
when bypassing the areas with the highest risks of landslides.
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