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1. Inceprauiiina po60Ta IpUCBIY€HA BIOCKOHAIEHHIO iH)KEHEPHOI METOIMKY PO3PaxyHKY MIilJHOCTI LerJIsiHOi
KJIaIKV IIPY CyMICHIM Ail BEDTUKAJIBHOTO i TOPU30HTAJIbHOTO HaBaHTAKEHHS Ha OCHOBI BapialliflHOrO METOAY TeOPii
IJIACTUYHOCTI Ta €KCIIePUMEHTAIbHUX JOCiIpKeHb. Y po3ini 1 «Orsy gitepaTypu 3 TUTaHb MilJHOCTI KaM'sTHOI
KJIaJIKY [IPY CYMICHIH Zii BEpTUKaJIbHUX i TOPU3OHTATIBHUX CUJ» 3a3HAYEHO, 110 CEMCMIYHI BIIJIMBY, K HANOIIbII
HeO6E3I1eYHi i3 TOPM30HTAIbHUX HaBaHTAKEHb, IPUBOJSATD [I0 XapaKTEPHUX MOIIKO/KEHD Y Oy IiB/ISIX i3 HECYYMMU
KaM'SSHUMMU CTiHaMU, cepeq, IKUX HEOOXiIHO BUMIIUTU ITOXUJIi Ta XPECTONOAiIOHI TPIllIMHM B TPOCTIiHKaX Ta
CyLiNIbHUX CTiHax. HarosiomeHo, 10 OfiHi€l0 3 Haii61/IbIll ypa3InBUX KOHCTPYKLIiN TaKUX OyiBeJIb 3@ TOKA3HUKAMU

CeMCMOCTINKOCTi € IPOCTIHKM, KOTPi 3TiIHO pe3yJsbTaTiB JOCIiIPKeHb 3HAXOOSIThCS B YMOBAX, SIKi OJIN3bKi 10 TUX, IO



BMHUKAIOTh y KAPKACi IPU MOr0 MepPeKocCi: TpeTs cTafis geopMyBaHHS IPOCTIHKIB XapaKTEPU3YETbCSI CYTTEBUM
CKOPOYEHHSIM JOBXVHU CTUCHYTOI 30HM 32 PaXyYHOK PO3IOBCIOIPKEHHSI KOHTYPHUX T'OPU30HTAIbHUX TPIlIVH y PiBHI
IIePEMUYKH i CYIIPOBOMKYEThCS YTBOPEHHSIM JlialOHAJIbHUX TPillMH. EKcrieprMeHTaslbHi JOCTiIKeHHS pO60TH
LIEIJISTHUX TIPOCTiHKIB HA KOMOIHOBaHY [il0 BEPTUKAJIbHUX i TOPU30OHTAIbHUX HaBAHTAXXEHb IIPOBOIUIIMCS LIJISIXOM
BUIIPOOYBaHHI €JIeMEeHTIB KJIaIK1 Ha Iepekic. Y 6ispmocTi BUNaAKiB TOCiHI 3pa3ky BUITPOOOBYBaIM Ha
30cepepKeHe HaBaHTaKEHHs, IPUKJIaleHE B3OBXK iX Aiaronasnen. byjo poaHasi3zoBaHO XapaKTep PyMHYBaHHs,
BM3HayYaJIbHi (aKTOPH BIUIMBY Ha 'PAaHMYHE HABAaHTAKEHHS: MaTepias KIaiKu, MilJHICTb KaMEHIO i pO34YunHY,
BHYTPIIIHE i 30BHIllIHE apMYyBaHHS KJIa/IKU, MiJCUIEHHS PO3YMHHUMY i 66 TOHHUMU aIIiKalisMy, IepexpecHUMU Ta
TOPU30HTAJIbHUMMU 3aJ1i300€TOHHMMHU CMYTaMH, BYTJIEBOJIOKHOM, JIiarOHaJIbBHUMU METaleBUMU TsDKaMU i iHmi. ¥
po3niii 2 «Po3paxyHOK KaM'HOI KJIaIKM 32 HASIBHOCTI TOPU30OHTAJIBHOI CKJIA[I0BOi HABAHTAXKEHHS» PO3IJISIHYTO
HOPMAaTMBHUI PO3paxyHOK KaM'sTHOI KJIa[IKA Ha CYMiCHY [Iil0 BEPTUKAJILHOTO Ta TOPU30HTAIbHOTO HABAHTAXKEHHS],
KOTPUI1 NOJIATa€ B 32CTOCYBaHHI: €KCLEHTPUCUTETIB YHACIIJOK Jii ropr30HTaIbHUX HaBaHTaXXeHb ehi a6o ehm npu
BU3HaYeHHi KoediljieHTa 3MeHIIeHHS MIlIHOCTI 0; MiJBUIIEHOT0 PO3PaxyHKOBOTO OIIOPY KaM'sSIHOI KJIaJIKU PO3TATY
IIpY 3TYHI B IVIOWIYHI, TapajieJbHill TOPU30HTAJIbBHOMY IIBY (32 HENEPEB's13aHMM Nepepiszom). [IpoBeneHnit
napajiesIbHO aHaJi3 iCHYI0YMX aBTOPCbKUX METOMUK, SIKi B Gi/IbIIOCT] BUNIAIKIB MAIOTh €MITIPUYHUI XapaKTep,
CBIUUTD IIPO iX HEJOCKOHAICTb Ta HEOOXITHICTh PO3POOJIEHHSI METOy PO3PaXyHKY KaM'sSIHOI KJIaJIKU Ha CyMiCHY
IiI0 BEPTUKAJIbHOTO i TOPU30HTAIbHOIO HaBaHTaKeHHSI, KOTpa 6a3yBasiacs 6 Ha 3arajbHill TeOpeTUYHill OCHOBI. ¥
po3niii 3 «Po3paxyHOK MILTHOCTI KaM'sIHOI KJIaKY NIPY [jarOHaJIbHOMY PO3KOJIIOBaHHI BapiallilHUM METOJIOM Y
Teopii MJIACTUYHOCTI» 171 BU3HAYEHHS HECYYOi 3aTHOCTI KaM'sIHMX IIPOCTIHKIB 3aCTOCOBAHO BapialilHUI METO, Y
Teopii nyacTuYHOCTi, po3pobsienuil y HajionansHomMy yHiBepcuTeTi «IlosTaBebka nositexHika imeHi FOpis
Konppartioka» 17151 po3paxyHKy KOHCTPYKLIii, OIlip MaTepiasiB SIKUX CTUCKY Ta PO3TATY CYTTEBO BiJJpi3HSETHCSI.
Bazyiounch Ha 3arajbHUX [10JI0KEHHSIX BapiallillHOro MeTOly BpaxoBaHa crnenudika po6oTu Kam'siHoi kiaaxku. Ha
OCHOBI aHaJli3y XapaKTepy PYMHYBaHHS AOCIIIHMX 3pa3KiB 3alIPONIOHOBAHO KiHEMAaTUYHI CXEMU, TIOKJIATIEH] B
OCHOBY PO3paxyHKy. OTpuMaHi 3aJ1€;KHOCTI [I711 BUBHAYEHHS TPAHNYHOTO HABAHTAKEHHS NPSIMOKYTHUX KaM'STHUX
€JIEMEHTIB I1pY [iaroHajbHOMY PO3KOJIIOBaHHI IIPM HECUMETPUYHOMY 3aBaHTKE€HHI B (PYHKIIi] Bifj FeOMETPUYHUX
[apaMeTpiB NTOBEPXHI PyMHYBAaHHS Ta BiHOUIEHHS MIBUIKOCTEMN PYXY >KOPCTKUX IKCKIiB HA KIHEMAaTU4HIN CXEMi.
3azaya MilJHOCTI pO3B’I3y€eThCsl LIJISIXOM IOMYKY MiHIMyMy QYHKIl TpaHUYHOTO HaBaHTa)KEHHS, [IPU LIbOMY
MOXYTb OyTH BUKOPUCTAaHi K aJlbTepHATUBHI 00YMCII0BaJIbHI 3acobu «Solver» Ta nporpama y cepeposuii VBA.
YTo4HeHa iCHyI04a HOpMATMBHA METOAMKA PO3PAaXyHKy HECY4Oi 30AaTHOCTI CTiH OYyZiBJli IPU CyMIiCHIN aii
BEPTUKAIBHOIO i FTOPM30HTaJIbHOTO HABAaHTAXXEHHS, IIPY LIbOMY BPaXOBaHO O0OU/IBi XapaKTEPUCTUKHU MIIJHOCTI
KJIQIKY: TIPU CTUCKY i PO3T43i; pO3MipU €JIEMEHTa, AiISTHOK HaBaHTaKEHHS Ta iX CIiBBiAHOIIEHHS; KiJIbKiCTB,
XapaKTEePUCTUKU MILJHOCTI Ta pO3TallyBaHHS €JIEMEHTIB MiACUIeHH. Y pOo3aii 4 «MeToauKa Ta aHajli3 pe3yJbTaTiB
€KCIIepUMEHTAJIbHUX JOCTiIPKEHb» OIIMCAaHO PE3yJIbTaTU BUITPOOYBAHHSI LETJISIHUX CTOBIIUMKIB, SIKi Mg TBEPANIIN
BIIJIB Ha MILHICTb JOJAaBaHH 10 LEMEHTHO-MiaHOro po3uuny 20% Llepesity. [IpoanasnizoBaHo xapakrep
PYVHYBaHHS JOCJiIHUX 3Pa3KiB, KOTPi BUKOPUCTOBYIOTHCS [ BU3HAUEHHSI MIIJTHOCTI KJIaJK/ Ha CTUCK: iX
PYIHYBaHHS BiIOyBaeTbCS 32 MOXWIIOIO IIJIOUMHOI0 a60 CYITPOBOIPKY€ETHCSI YTBOPEHHSIM BEPTUKATIbHUX BilpUBHUX
TPIMIMH y CEPENHIN 3a BUCOTOIO YaCTHHI 3pa3Ka Ta MOXWIMX 3CYBHUX TPILIMH B OTIOPHUX JinsiHKaX. OTpUMaHi
paHinie BapiallilHUM METOJOM TeOpii IJIACTUYHOCTI PillIEHHS 3a[1a4 MilJHOCTI IIPU3MU IIPU 3CYBOBI 32 OJHi€I0
IIJIOLMHOIO Ta 33 TPAHSIMU KJIIMHY YILiIBHEHHS J0OPO Y3rOAXYI0ThCs 3 focainamu. Gopmysia 115 BUSHAUYEHHS
MIIJHOCTI LIeTJISTHOTO CTOITYMKA [IPY IBOXCTOPOHHBOMY PO3KOJIIOBAHHI MOXKe OyTH BUKOPUCTAHA P TEOPETUHUX
PO3paxyHKax MIIJHOCTi LeIJISIHUX IIPOCTiHKiB ITPU CYMICHIH A1ii BEpTUKaJIbHUX i TOPU30HTAILHUX (CEHCMIYHMX)

HaBAaHTA>XEHb.

2. The dissertation is devoted to the improvement of the engineering methodology for calculating the masonry
strength under the combined action of vertical and horizontal loads based on the variational method of the
plasticity theory and experimental research. Chapter 1 "Review of the literature on the strength of masonry under
the combined action of vertical and horizontal forces" states that seismic influences, as the most dangerous of
horizontal loads, lead to characteristic damage in buildings with bearing masonry walls, among which it is
necessary highlight inclined and cross-shaped cracks in walls and solid walls. It is emphasized that one of the most



vulnerable structures of such buildings in terms of seismic resistance is the partitions, which, according to the
results of research, are in conditions that are close to those that occur in the frame when it is skewed: the third
stage of deformation of the walls is characterized by a significant reduction in the length of the compressed zone
due to expansion contour horizontal cracks at the level of the bridge and is accompanied by the formation of
diagonal cracks. Experimental studies of the operation of brick blocks under the combined action of vertical and
horizontal loads were carried out by testing masonry elements for skew. In most cases, test samples were tested
for a concentrated load applied along their diagonals. The nature of the destruction, determining factors affecting
the ultimate load were analyzed: masonry material, strength of stone and mortar, internal and external
reinforcement of the masonry, reinforcement with mortar and concrete applications, cross and horizontal
reinforced concrete strips, carbon fiber, diagonal metal ties, and others. In Chapter 2 "Calculation of masonry in
the presence of a horizontal load component" the standard calculation of masonry for the combined action of
vertical and horizontal load is considered, which consists in the application of: eccentricities due to the action of
horizontal loads ehi or ehm when determining the reduction factor strength n; increased calculated tensile strength
of masonry during bending in a plane parallel to the horizontal seam (on an untied cross-section). A parallel
analysis of the existing author's methods, which in most cases are empirical in nature, indicates their imperfection
and the need to develop a method for calculating masonry for the joint effect of vertical and horizontal load, which
would be based on a general theoretical basis. In Chapter 3 "Calculation of the strength of masonry with diagonal
splitting by the variational method in the theory of plasticity " to determine the bearing capacity of masonry
partition, the variational method in the theory of plasticity developed at the National University «Yuri Kondratyuk
Poltava Polytechnic» is used to calculate structures, resistance materials whose compression and tension are
significantly different. Based on the general provisions of the variation method, the specifics of masonry work are
taken into account. Based on the analysis of the nature of the destruction of the test samples, kinematic schemes
are proposed, which are the basis of the calculation. The obtained dependences for determining the ultimate load
of rectangular masonry elements during diagonal splitting under asymmetric loading as a function of the
geometric parameters of the failure surface and the ratio of the speeds of movement of hard disks on the
kinematic diagram. The strength problem is solved by searching for the minimum of the ultimate load function,
and the "Solver" and the program in VBA workspace can be used as alternative calculation tools. The existing
normative method of calculating the bearing capacity of the walls of the building under the combined action of
vertical and horizontal load has been clarified, while taking into account both characteristics of masonry strength:
in compression and tension; dimensions of the element, load areas and their ratio; number, strength
characteristics and location of reinforcement. Chapter 4 "Methodology and analysis of the results of experimental
studies" describes the results of the test of masonry post, which confirmed the effect on the strength of adding
20% Ceresite to the cement-sand solution. The nature of the failure of test samples, which are used to determine
the compressive strength of masonry, is analyzed: their failure occurs along an inclined plane or is accompanied by
the formation of vertical separation cracks in the middle part of the sample and inclined shear cracks in the
supporting areas. The previously obtained solutions of the problems of the strength of the prism when sheared
along one plane and along the edges of the sealing wedge by the variational method of the theory of plasticity are
in good agreement with the experiments.
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