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1. Inceprauiiina po60Ta IPUCBIY€HA BIOCKOHAIEHHIO iH)KEHEPHOI METOMKY PO3PaXyHKY MilJHOCTI LerJISTHOi
KJIaJKY IIPY CyMICHIM il BEPTUKaJIBLHOTO i TOPM30HTAJIbHOTO HABaHTAKEHHS Ha OCHOBI BapiallilHOIO METOAY TeOopii
IIJIACTUYHOCTI Ta eKCIIepUMEHTAIbHUX AOCiIpKeHb. Y po3nini 1 «Orisiy sitepaTypu 3 MUTaHb MIlHOCTI KaM'sTHO]
KJIaJIKY [IPY CYMICHIH Zii BEpTHUKaJIbHUX i TOPU30HTAIBHUX CUJ» 3a3HAUY€HO, 110 CEMCMiuHI BIIJIMBY, K HANOLIbLI

Hebe3reyHi i3 FOPpNU30HTAJIbHUX HABAHTAXKEHD, IIPUBOLATD MO XdPAKTEPHUX INOMKOIKEHD Y 6y,ILiB.T[HX i3 HECyYrnMu



KaM'SIHIMMU CTiHaMH, cepe]l SIKUX HEeOOXiHO BUTIINTH [TOXWJIi Ta XPECTOIOAiIOH] TPiliMHY B IPOCTiHKAax Ta
CyLIiJIPHUX CTiHaX. HarosomeHo, o ofHieo 3 HalbiIbll ypa3auBUX KOHCTPYKLIN TaKUX OyiBesib 32 TOKa3HUKaMU
CeCMOCTIMKOCTi € MPOCTIHKM, KOTPi 3TiAHO pe3yJsbTaTiB AOCIiIPKEHb 3HAXOOSThCS B YMOBAX, SKi OJIM3bKi 10 TUX, IO
BMHUKAIOTb y KAPKaci Py MOro NMepeKoci: TpeTs cTafis geopMyBaHHS IPOCTIHKIB XapaKTE€PU3YETbCSI CYTTEBUM
CKOPOYEHHSIM JOBXMHU CTUCHYTOI 30HM 32 PaXyHOK PO3IOBCIOIPKEHHSI KOHTYPHUX T'OPU30HTAIbHUX TPIlIVH y PiBHI
[IepEMUYKHU i CYIIPOBOMKYETHCSI yTBOPEHHSIM JlialOHAJIbHUX TPillMH. EKCrieprMeHTasbHi JOCiIKeHHs pOo60TH
LI€[JISTHUX TIPOCTiHKiB HA KOMOIHOBaHY [1il0 BEPTUKAJIbHUX i TOPU30OHTAIbHUX HaBAaHTAXXEHb IIPOBOIUIIMCS HIJISIXOM
BUIIPOOYBAHHI €JIEMEHTIB KJIQK1 Ha IepeKic. Y 6ifbIIOCTi BUMAIKIB JOCTigHI 3pa3sku BUIPOOOBYBaIX Ha
30CepePKeHe HaBaHTaKEHHS, IPUKJIAJIEeHE B3IOBX iX AiaroHasnen. byso npoaHasni3oBaHO XapaKTep pyHHYBaHH4,
BM3HayYaJbHi (aKTOPH BIUIMBY Ha 'PAaHMYHE HAaBaHTA)KEHHS: MaTepiasl KIaiku, MilJHICTb KaMEeHIO i pO34YuHY,
BHYTPIIlIHE i 30BHILIHE apMYyBaHHs KJIAJKH, MiCUIIEHHS PO3UMHHUMMY i 0ETOHHUMMU aIlIiKalliIMU, IEPEXPECHMU Ta
TOPU30HTAJIbHUMMU 3aJ1i300€TOHHMMHU CMYTaMH, BYTJIEBOJIOKHOM, [IiarOHaJIbHUMU METaleBUMU TsDKaMu i iHmi. ¥
po3niii 2 «Po3paxyHOK KaM'dHOI KJIaIK1 32 HASIBHOCTI TOPU30HTAJIBHOI CKJIa[I0BOi HABAHTAXKEHHS» PO3IJISIHYTO
HOPMAaTUBHUI PO3PaxyHOK KaM'sTHOI KJIaZiKy Ha CyMiCHY ZIil0 BEpTUKaJIbHOTI'O Ta TOPU30HTAIbHOTO HABAHTAKEHHS,
KOTPUH MOJISTa€e B 3aCTOCYBaHHI: €eKCLEHTPUCUTETIB YHACHIIOK Jii TOPU30HTAJIbHUX HaBaHTaXXeHb €hi abo ehm npu
BM3HAYeHHi KoediljieHTa 3MeHIIeHHS MIIIHOCTI 0O0; MiBUIIEHOT0 PO3PaxyHKOBOTO ONIOPY KaM'sSIHOI KJIaJIKU PO3TATY
IIpY 3TYHI B IUVIOWIYHI, IapajieJibHiil TOPU30HTAJIbPHOMY IIBY (32 HENEepeB's13aHMM Nepepiszom). [IpoBeneHnit
IapasesbHO aHajli3 iCHYI0YMX aBTOPCBKUX METOMMK, SIKi B OiIBIIOCTI BUMAKIB MAIOTh €MIIIPUYHUI XapaKTep,
CBiUMTD IIPO iX HEJOCKOHAICTh Ta HEOOXITHICTh PO3POOJIEHHS METOly PO3PaXyHKY KaM'SIHOI KJIaJIKU Ha CyMiCHY
IliI0 BEPTUKAJIbHOTO i TOpU30HTAIbHOI'O HaBaHTaKeHHsI, KOTpa 6a3yBasiacs 6 Ha 3arajbHill TeOpeTUYHill OCHOBI. ¥
po3gniii 3 «Po3paxyHOK MIITHOCTI KaM'sIHOI KJIaKY NIPY [iarOHaJIbHOMY PO3KOJIIOBaHHI BapiallitHUM METOJIOM Y
TeOopii JIACTUYHOCTI» 171 BU3HAYE€HHS HECYYOi 34aTHOCTI KaM'sIHMX IIPOCTIHKIB 3aCTOCOBAHO BapiallilHUI METO, ¥
Teopii nyacTuIHOCTI, po3pobsienuil y HajionansHoMy yHiBepcuTeTi «IlosTaBebka nositexHika imeHi FOpis
Kongpatioka» [11g po3paxyHKy KOHCTPYKLii, OIlip MaTepiaiB IKUX CTUCKY Ta PO3TATY CYTTEBO Bifpi3HSIETHCS.
Basyrounch Ha 3arajbHUX IOJIOKEHHSIX BapialiiHOro METOly BpaxoBaHa crenudika poooTu KaM'gHoi Kinaaxu. Ha
OCHOBI aHaJIi3y XapaKTepy PyMHYBAaHHS NOCIIOHUX 3pa3KiB 3alIPOIIOHOBAHO KiHEMAaTU4HI CXeMU, ITOKJIAEeHi B
OCHOBY po3paxyHKy. OTprMaHi 3aJ1e>KHOCTI [ BU3HAUYE€HHS TPAaHUYHOrO HaBaHTaKEHHSI IPSIMOKYTHUX KaM'STHUX
€JIEMEHTIB I1pY JiaroHajbHOMY PO3KOJIIOBaHHI TP HECUMETPUYHOMY 3aBaHTaKE€HHI B QYHKIIi] Bifj reOMETPUYHUX
NapaMeTpiB NTOBEPXHI pyMHYBaHHS Ta BifHOLWIEHHS MIBUIKOCTEM PYXY >KOPCTKUX IKCKIiB HA KIHEMAaTU4HIN CXEMi.
3azayva MilJHOCTI pO3B’I3y€ThCS LJISIXOM IOMYKY MiHIMyMy QYHKIIl TpaHIYHOTO HABAaHTAKEHHS, [IPY LIbOMY
MOXYTb OyTH BUKOPUCTAaHI K aJlbTepHATUBHI 00YMCII0BaJIbHI 3acobu «Solver» Ta nporpama y cepeposuiii VBA.
YTOuYHEHa iCHyl0Ya HOPDMAaTMBHA METOJIMKA PO3PAXYHKY HECYUOi 3[IJaTHOCTI CTiH OYAiBJIi [IPY CYMiCHIl Aii
BE€PTUKAJILHOTO i TOPM30HTAIbHOTO HABAHTAXKEHHS], TIPU LIbOMY BPaXOBAHO OOU[IBi XapaKT€PUCTUKU MilIHOCTI
KJIQIKU: TIPU CTUCKY i PO3T43i; pO3MipH €JIEMEHTa, AiISTHOK HaBaHTaKEHHSI Ta iX CHiBBiAHOIIEHHS; KiJIbKiCTB,
XapaKTEePUCTUKM MILJHOCTI Ta pO3TallyBaHHS €JIEMEHTIB MiCUIIEHHS. Y po3aii 4 «MeToauKa Ta aHajli3 pe3yJbTaTiB
€KCIIepUMEHTAJIbHUX JOCTiIKEHb» OMMCAHO PE3yJIbTaTU BUITPOOYBAHHSI LIETJISIHUX CTOBIIUMKIB, SIKi MiNTBEPANUIIN
BIIJIB Ha MILHICTb JOJaBaHHA 10 €MEHTHO-MiIaHOTo po3uuny 20% Llepesity. [IpoanasnizoBano xapakrep
PYUHYBaHHS JOCIIIHUX 3pa3KiB, KOTPi BUKOPUCTOBYIOTLCS IJI51 BU3HAYEHHS MIlJHOCTI KJIAJIKU Ha CTUCK: iX
PYVHYBaHHS BiiOYBa€eThCS 3a OXWIIOK IJIOMMHOI0 a00 CYIIPOBOAKYETHCS YTBOPEHHSIM BEPTUKAJIBHUX BilPUBHUX
TPIlIMH y CEPENHIN 3a BUCOTOIO YaCTHHI 3pa3Ka Ta MOXUJIUX 3CYBHUX TPILIMH B ONIOPHUX AilsgHKaX. OTpUMaHi
paHinie BapiallilHUM METOJIOM TeOpii IIJIaCTUYHOCTI PillIEeHHS 33/1a4 MIilJHOCTI IIPU3MU IIPU 3CYBOBI 32 OJHI€I0
IIJIOLMHOIO Ta 33 TPAHSIMU KJIMHY YILiIbHEHHS J06PO Y3rOAXYyI0ThCs 3 focainamu. Gopmysia 115l BUBHAUEHHS
MILIHOCTI LIETJISIHOTO CTOIYMKA [TPU IBOXCTOPOHHBOMY PO3KOJIIOBaHHI MOXKe O0yTH BUKOPUCTAHA [IPU TEOPETUHUX
PO3paxyHKax MIIJHOCTI LEeTJISTHUX IIPOCTiHKiB ITPU CYMICHIH A1ii BEpTUKAJIbHUX i TOPU30HTAIBHUX (CEHCMIYHIX)
HaBaHTaXXEHb.

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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