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2. Modeling and calculations of landslide's dangers and engineering protection of territories and objects.

Pedepar:

1. Incepraliio NpUCBSYE€HO BAOCKOHAJIEHHIO PO3PaXyHKiB [MOKa3HMKA 3CYBHOI He6e31eKu - KoeillieHTy CTiKOCTi
CXWJIy Ta BEJIMYMHI 3CYBHOTO THCKY, 32 SIKUM PO3PaxOBYIOTh CIIOPYIY iH)KEHEPHOTO 3aXUCTy TEPUTOPIil i 06'€KTIB Bif,
3CyBiB. ABTOPOM BMKOHAHO OTIJIS], LOCJIIPKEHD 110 3CyBaX. BCTaHOBJIEHO, 10 TOYHICTD i HAZIMHICTL PO3PaxyHKiB
CTYIIEHIO 3CYBHOI HEOE3IEKU Ta 3CYBHOI'O TMCKY B 3HAYHIN Mipi 3a/IEKUATH Bifl BIPHOCTI MPUIHATTS [IOBEPXHI
KOB3aHHS, sIKa TIOBUHHA BiJI[IOBiZaTh yMOBi MiHIMyMy KoedinieHTa cTifikocTi cxuny. OfHak ii 3BuyaiiHO IPUIIMAIOTh
Cy06'€KTHMBHO, 00YMCIIEHHIO 3BOPOTHUX PO3PaxXyHKiB 3aBakae iXHs TPyHOMiCTKiCTb. TOMy IocTaByieHe 3aBJJaHHS 10
BJOCKOHAJIEHHIO PO3PaxXyHKiB Y€pe3 3Ha4YHy TPYJOMICTKICTbh MOKe OYTH 3/1iiCHEHO 3a PaXyHOK iX CyTTE€BOI
aBToMaTtu3salii. OGrpyHTOBAHO METOJ] Ta METOJIUKU AOCHiI>)KeHHS. [I[puiHATO METO, TEOPETUYHOTO aHai3y Ta

aHaJIITU4HI METOIOMKY ITPU BUOOPI PUHLMIIIB, 32CO0IiB i METOZiB MATEMAaTUYHOTO OIIMCAHHS [IPOLeCy Ta po3poo1ii



KOMII'IOTEPHOI rTporpamu. Ha 0CHOBI TEOPETUYHUX [10JI0KEHb CTATUKU CUITyYOTO CepelOBUIIA Ta BiJOMUX,
HaMOiIbII 3aCTOCOBAHUX Ha MTPAKTHULi METO/iB PO3paxyHKiB KoedilieHTy CTifikocTi cxuny MacnoBa-bepepa Ta
[MaxyHsHUa i Besm4yuHi 3cyBHOro TUcKy lllaxyHsHua i bineyma po3po6sieHo MaTreMaTU4Hy MOJI€Jlb 3CYBHOTO
npouecy. PO3rysiHyTi 0OMEXEHHS Ta yMOBM 3aCTOCYBaHHSI IPUIMHSATOI MaTeMaTUYHOI MOJieJli, 3pobJieHa ii
IIpaKTHUYHA [epeBipKa. BoHa nokasasa, o BOHA Ja€ 3a10BJIbHy HATYPHUMMU CIIOCTEPEXEHHSIMU 1 3aMipamu
30DKHICTb pe3yJbTaTiB 3po6JieHo i nepeBipeHO METOIOM TECTYBaHHS IPUHIUIM i 3CO0U CTBOPEHHS KOMII'IOTEPHO]
nporpamu. JIjist 3cyBHOTO MPOLIECy, 3 10ro BeJIMKUM 06'eMOM rpadiku BifjibpaHo Npy NporpaMyBaHHi 06'€KTHO
OpieHTOBaHe MPOrpaMyBaHHs i MOBY Java Ta po3po6JieHO po3p0o6JIeHy KOMII'IOTEPHY ITporpamy. BoHa 3a paxyHOK
3HVKEHHS TPYILOMICTKOCTI i 4aCy pO3paxyHKiB Jjla€ 3MOTy BU3HAYaTH [TIOBEPXHi KOB3aHHS i BUPILIyBaTH iHIII
IIOB'43aHi 31 3cyBaMU 3a/a4i BapiallilHUM PO3PaxXyYHKOBUM METOMIOM.

2. The dissertation is devoted to improving calculations of the parameters of LANDSLIP 2D stability and LANDSLIP
2D pressure, the main values in the calculation of building mechanics that protect territories and objects from
LANDSLIP 2Ds. Three well-known theoretical models (Maslova-Berera, Shahunianca, and Bileusha) are used as a
theoretical-methodological base to create program codes for mathematical-computer modeling of LANDSLIP 2D
behavior: the coefficient of LANDSLIP 2D stability, LANDSLIP 2D pressure, etc. For the creation of the new
program code LANDSLIP 2D, which features a large volume of graphic representations, the object-oriented
programming language JAVA was used. The mathematical modeling of litho-dynamic characteristics on the basis of
program code LANDSLIP 2D includes the following three stages: 1. Using a graphics editor, we set the geometry of
a LANDSLIP 2D (its surface, the sliding surface, and the depression curve) and a region is seismic conditions; 2.
Using a ground editor, we set the following parameters of the ground comprising the body of a slide: the internal
friction angle, the adhesion coefficient, etc. (the LANDSLIP 2D program can include up to 10 different types of
grounds); 3. Choosing a mathematical model from those available, we perform calculations according to it. A
comparative analysis of numerical data from the LANDSLIP 2D program and the Canadian SLOPE /W software
package demonstrates a satisfactory convergence of results. In simultaneous tests of both programs, we got both
exact and similar values of the coefficient of stability (with an error rate less than 5 - 3 %) on the testing examples.
LANDSLIP 2D also makes it possible to determine the surfaces of LANDSLIP 2D deformation by using variation-
calculation methods, and to solve other problems on a variation basis.
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