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JIABOPATOPHI AOCJIIAXXEHHSA CTIH 3 LIEMISIHOr0 MYPYBAHHSA
3 YPAXYBAHHSAIM BIJIUBY BEPTUKAJIbHOI CKJIAIOBOI
CEMCMIYHOI 0 BMNJIUBY

Y cratti HaBeAeHO pe3ynbTaTU aHanisy MeToAaiB BUMNpobGyBaHb
CTiH 3 KaM'sHOro MypyBaHHs Ha pAil0 cencMiyHuMXx BnauBiB. 3a
pesynbTaTaMM  aHanisy, BWU3HA4Y€HO WO ICHYWYi  METOAMUKMU
BMNpo6yBaHb (parMeHTiB K/aAKu CTiH [03BONAIOTb AOCUTb TOYHO
BM3HA4YUTU BMJIMB CEMCMIYHOI CK/JIaAoBOi, asie He BCi 3 HUX MaKTb
MOXX/IMBICTb BpaxyBaTM BepTUKaNbHY CKNaAoBY CEWCMiIYHOro
HaBaHTAXKeHHSA. 3 YCbOro Pi3SHOMAHITTA BUKOHAHUX paHille AoCNiAKEHDb
ob6paHi onTuManbHi cnocobu BuUNpoOyBaHHA d¢parMeHTiB CTiIH 3
KaM'ssHOro MypyBaHHS, a Ha ixHiM 6asi popobneHa MmeToauka, WO
OonucaHa B AaHiN cTaTTi.

3anponoHoBaHa MeTOAMKA [A€ MOXJMBICTb NepeBipuTH
dparMeHTM CTiH Ha CEeWCMiYHi BNAIMBM 3 YypaxyBaHHSIM BMJIUBY
BepTUKaNbHOI CKnapoBoi. BunpobyBaHHA npoBoasATbcA B 2 eTanm:
3aCTOCYBaHHA BEepPTUKAJIbHUX CTAaTUYMHUX HABaHTaXXeHb i noeTanHe
3aCTOCYBaHHSA HAaBaHTA)XE€Hb, L0 BUHUKAKOTb Bifi CEUCMiIYHMX BMJIMBIB.
OcobnuBicTi0O € Te, WO MOETanHO p[AOAABaTUMETbCA He Jnuwe
ropM3oHTasibHe HAaBaHTA)XXeHHA, a ¥ BiANOBiAHA BepTUKasibHA CKNaaoBa
CEeNCMIYHOro BN/MUBY.

Knw4oBi cnoBa: pocnipkeHHs, 3paskKu, LUernAHa Knaaka,
CEeNCMiYHi BNIMBW, rOPM3OHTAsIbHi HABAHTAXKEHHA.

Bctyn. lNpobnema nabopaTtopHoOro gocnigXXeHHs bypisenb 3 uernm
Ta X PparMeHTIiB NpM CENCMIYHMX BMNJMBAX YCKNAAHEHa TPyAHOLWaMMu
MoLentoBaHHs BnAueiB. [lopag 3 BMNPOOYBaHHAMU 3 3aCTOCYBAHHSAM
OAWHAMIYHMX MaLIWH NPOBOAATLCA eKCNepuMeHTaNbHIi OOCNIOXKEHHA Ha
Ait0 CTAaTUYHUX HABaHTAXXeHb, CTBOPHOBAHMX MOTYXXHWUMMK LOMKpaTamy,
AKi NPUKNAAaTb FOPU30OHTANIbHI BNNBM 3a 3a[4aHOK cxeMok. B geskunx
BUNaAKax AMHAMIYHUN ePeKT [OCAraeTbCA CKUOAHHSAM HABAHTAXEHHS,
Lo npuBoanTb 6yniBnto B pyx. LUBMAKOCTI HaBaHTAXXEHHSA KOHCTPYKLIN
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Oynieni BiQHOCHO HeBenuKi. HEBUCOKI LWIBMOKOCTI HaBaHTAXEHHS Mano
BMJIMBAKOTb Ha BNACTMBOCTI MaTepiany, ToMy AOns O6rpyHTYBaHHS
PO3PaxXyHKOBUX CXEM LISIKOM MPUUHATHUMU € pe3ynbTaTu CTAaTU4YHOro
eKkcnepumeHTy [1-5].

[eTanbHM po3rnsg NoBefiHKW LernsHol 6yaini npyu pymHyBaHHI
MONerwyeTbCs, AKWO po3rnagati poboty il Mmogenen. [locTaTHbO NOBHY
iHpopMaUito Npo poboTy ULEernsHUX KOHCTPYKLIN MOXHA OTpMMATU npu
pocnipXeHHi ¢parmeHTiB 6yaisni abo i Mogenen.

AHanis pocnipkeHb i nybnikauin. B xoni nitepatypHoro aHanisy
Oyno po3rnsHyTO METoAM Ta TUMW HATYpPHUX BUNpobyBaHb 3pas3kiB 3
LEernsiHoro MypyBaHHS.

Bennka pi3HOMaHITHICTb YyMOB, WO BNAMBAKTb HA XapaKTep
nedopMyBaHHSA KnagKku MpPOCTIiHKiIB, BUK/IMKANO  HeoOXigHIiCTb
AOCNigXeHb eKCNepuMeHTaNbHMX 3pas3kKiB, WO BifobpaXkatTb TIEW 4mn
IHLIOK MipOot0 peanbHi yMOBM poboTU NPOCTIHKIB B ByAiBi.

HaBeneHoO cxeMn OCHOBHMX TUMiB 3pa3kiB Ta obnagHaHHA (puc.1),
BUKOPUCTAHMX  NpU  BUNPOOYBAHHAX  LUErnsHMX  MPOCTIHKIB Y
LOCNIOXEHHAX iHLW WX aBTOPIB.

Heponiku:

puc 1, a nuwe ropusoHTanbHa CcKnagoBa 6e3 BepTMKaNbHOro
HAaBAHTAXXEHHA — NigXoouTb NuvlWe ANA MOLENOBAHHSA MOBEAIHKM He
Hecy4oro CTiHOBOro 3aNOBHEHHS

puc 1,6 Hapae MOXNMBICTb BuNpobyBaTM OAWH  BapiaHT
HABAHTAXXEHHA NpPU  SKOMY CeWCMiYHe HABAHTAaXXEHHS [OpPIBHIE
BEPTUKANbHOMY HAaBaAHTAXXEHHHI, TAKOXK HE MOXXJIMBO BpPaxyBaTu Te, WO 3
no4yaTKy [OO[AETbCA BEpPTMKAZIbHE HABAHTAXXEHHA | fnuvwe noTiM
rOPU30HTasIbHE — CENCMIiYHe.

puc 1,8, 1, o — Hankpawi 60 no36aBneHi ycix HeJoNiKiB AKi € B yCiX
paHilWe nepepaxoBaHUX BapiaHTax, 60 [alTb MOXAUBICTb LEHTPanbHO,
ab0 No3aueHTPOBO 3aBaHTAXXyBaTWM BEPTUKANIbHUM HABAHTAXKEHHAM Ta
npuvKnapaTtm BepTUKanbHe HABAHTAXEHHS He3anexHo BiO
FOPU30HTANIbHOTO.

Cxema HaBepgeHa Ha (puc. 1, a) Bnepwe 6yna BMKOpPUCTaHa B
aMepuKaHCbKMX Oocnigax O0BOeHHoro nepiogy. Cxema Ha (puc. 1 6)
Bnepwe 6yna 3actocoBaHa B poboOTi , a MOTIM BMKOPMUCTOBYBanacs B
HU3Li 3apy6iXKHMX OOCNIAXKEHb.

BunpobyBaHHA nokasanu, WO BCi 3paskKM ManuM OLHAKOBY
NOCNIAOBHICTb TPILLMHOYTBOPEHHS Ta PYMHYBAHHA 3 MNOSABOK MepLuol
TPILLMHM B LIEHTPi 3pa3Ka B3[40BX CTMUCHYTOI AiaroHani 3 noganblinm
PO3KPUTTAM aX [0 NMOBHOMO PYMHYBAHHS. PO3PAaXYHKOBMUX CXEM LiIJIKOM
MPUAHATHUMU € Pe3yNbTaTh CTaTUYHOIO EKCNEPUMEHTY [6].
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Puc. 2 - PynHyBaHHSA 3pa3kKiB Bif Ail CTaTUYHOT CUN
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Puc. 3 - [iarpama pedopMyBaHHSA 3pa3Ka

Ak BugHO 3 pgiarpamu (puc. 4), pyrMHYBaHHA UErnsHoOl Knagku
CYNPOBOOXKYETLCS BUBIJIbHEHHSAM HAKOMWYEeHOl eHeprii y Burnsgi
NMPUCKOPEHb Pi3HOT IHTEHCUBHOCTI.
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Pwuc. 4. [liarpaMa npuUCcKOpeHb Npu pyMHYBaHHI LErnasHol Knagkm
nig Qi€ CTaTUYHOrO HaBaHTAXEHHS

OT>Ke, eKkcnepuMMeHTaNbHI OOCNIOXXEeHHA MOoKa3anu, Wo pyuHauis
dparMeHTa KNagku nNpu Ail CTaTUYHOI CUIM YMOBHO MOXHa MOAINMUTU Ha
2 etanun. Ha nepwomy eTani yTBopunacs Mo300BXHA TPilWMHa B340BX
CTUCHYTOI piaroHani 3 4-KpPaTHUM 3HUXKEHHAM 4acToTU BJIACHUX
KOSIMBaHb 3a OCHOBHWUM TOHOM. Ha ppyromy etani npu He3Ha4YHOMY
3POCTaHHI HaBaHTAXXEHHS CTaBCA PO3BUTOK TPILMH Ta PYMHYBAHHSA
3pa3ka. [7].

ToMy HeobxigHUM € BW3HAYEHHS ONTMMANbHOrO  MeTody
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OOCNIOXKEeHHA 3pa3KiB 3 LUernsaHoro MypyBaHHsA, Ta wMeTomy IX
BUNpPOOYBaHHS.

Meta pocnimkeHHAa — po3pobKka MeToauku BUMNPOBYBaHHSA
dparMeHTiB CTiIH 3 KaM'SHOrO MypPyBaHHSi Ha CEWCMIi4YHi BMAMBM 3
ypaxyBaHHAM BepPTUKabHOI CK1ag0Bol.

Martepiann Ta MetoauMkKa pocnimkeHHA. byno npoeepeHo
nabopatopHe BunNpobyBaHHA ¢parMeHTy MPOCTIHKY 3 KaM'sHoro
MYPYBaHHS Ha CEWCMiYHi BMAMBM 3 YypaxyBaHHSIM BEepPTUKANbHOI
cknagosoi. [locnig nposoauscs B 2 etanu (puc. 5). ®parMeHT, po3mipamu
1440 Ha 1420 MM, BUMKOHaHUM 3 uernsHol knagku Mmapku M100 Ta
po34uMHy Mapku M50.

MNepwwuM etanoM Oyno NpUKNagaHHSA CTAaTUYHUX PO3PAXYHKOBUX
BEPTUKANbHUX HaBaHTaXeHb WO ¢parMeHTy. 3rigHO pPO3pPaxyHKY
BePTUKaNbHi CTaTUYHI HaBaHTaXeHHsA cknanu 211.5 kH. HaBaHTa)keHHs
npuKNaganucb 3a AONOMOroK rigpaBfivYHUX OOMKpaTiB, 3 KpokoM y 20
KH, 0O [OCArHeHHS pPO3PaxyHKOBMX 3HAueHb. [licns KOXHOrMo KpPOKy
NpUKnagaHHsa QikcyBanmMcb 3HaYeHHS ,sKi BynuM BKa3aHi Ha iHAUMKaTopax
rOAVHHMKOBOIO TUNY.

Puc. 5 - ®parmMeHT 0OCNigXYBaHOI CTiHM
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Opyrum etanoM 6yno npukiagaHHA HaBaHTaXXeHb SIKi BUHMKAKTb
npu cencMivyHux Bnameax. ¥ gaHoMmy Bunagky ue 20,75 kH BepTukanbHi,
Ta 78 kH ropusoHTanbHi. 0cobnmBICTIO OAHOrO OOCAIOXKEHHS € Te, Lo
HABAHTAXEHHS npUMKNagannce CTyNneHsaMu 3 OL4HOYACHUM
NPUKNAfgaHHAM BEPTUMKANbHUX Ta TOPU3OHTANIbHUX HaBaHTaXeHb A0
NPOCTiHKY. Lle gano 3mMory BM3HauMTU Hecy4y 34aTHICTb, AedopMauil Ta
XapaKTep PO3BUTKY TPIWMH, SIKi BUHUKAKTb NPU CEUCMIYHNX BNJIMBAX.

Micns npMkNagaHHA BCiX PO3PAXyHKOBUX CTaTUYHMUX Ta CEUCMIYHUX
HaBaHTa>eHb, 6yNo NpPoBefeHO YNbTPa3BYKOBUM aHanNi3 BUHUKHEHHS
rMMOUHHMX  TpiwuH. [licna uyboro 6yn0 NPOOOBXEHO MNOCTynoBe,
CTyneHeBe TMPUKIAAAHHA HABAHTa)XXeHb AN BU3HAYEHHS TPAHUYHOI
MiLHOCTI AaHoro ¢parMeHTa. 3a pe3yfnbTaTaMu [OCNIAXKEHHS 3pa3ok
Oyno [OoBedeHO [0 BTPaTU Hecyyol 34aTHOCTI BiL TOPU30HTaNbHUX
HaBaHTAXXeHb, | NiCNA AoBeAeHO A0 PYMHYBaHHSA Bif Ail BEPTUKANbHUX
HaBaHTaXeHb.[8-9].

Pesynbtatu pocnipxeHHsa. [1ig 4yac gocnigXKeHHs ¢parMeHTy CTiHU
3 KaM'AHOro MypyBaHHS, Ha CEWUCMIiYHi BNAMBM 3 YpPaxXyBaHHAM
BEPTUKANbHOI CKNagoBol O6yno BAOCKOHANEHO MeToAMKY MNpOBeAeHHS
pocnigy. BukopuctoByBaBcs  cnoci®é  nNOCTynoBOro  nNpuKAaAaHHSA
BEPTUKANbHUX Ta FOPM3OHTASIbHMX HABAHTAXKEHb, NICNSA 3aBAHTAXKEHHS
CTaTUYHUM BEPTUKANIbHUM HaBaHTa)eHHsa. [laHun cnocib pae y noBHin
Mipi BM3HA4YMTW Ha SIKUX CcTapiax BigbyeatwTbcs gedopmadil, e came
MOYMHAETLCA PO3KPUTTA TPILWMH Ta NPU AKMX HaBaHTaxeHHAX. OkpiMm
uboro 6yno BCTAHOBMEHO iHAMKATOPU FOOMHHMKOBOrO TUMy, B TOPUSAX
CTiHM AKi ganu 3Mory 3adikcyBaTu Nepekic CTiHW Big NepLono4YaTKkoBoro
MONOXKEHHSA Bif Ail BEPTUKANIbHUX Ta FOPU30HTaNbHUX BMJIMBIB.

BucHoBKK. Pe3ynbTaTn 4ocnigxeHb NoKasanu, Wwo:

1. AHani3z ™MetoniB BMNpobyBaHb ¢GparMeHTiB CTIH 3 KaM'saHOro
MYPYBaHHS NMOKa3aB HasiBHi HeO0J1iKM MeTOAIB Ta CNOCObIB AOCNIOXKEHHS
dparMeHTiB CTiH 3 KaM'SSHOr0O MYpPYBaHHS, WO Y 3HAYHIN YaCTUHI He
0A0Tb HE3aNeXHo MpUMKNagatTM BepTuMKaslbHe Ta rOpPU30OHTaNbHe
HaBAHTAXEHHS.

2. IcHywoui MeTogm BuNpobyBaHb ¢PparMeHTIB CTiH 3 KaM'saHOro
MYPYBaHHS 003BOJIAIOTbL LOBOJIi TOYHO BU3HA4YaTWU BMNJIUB Bif, CEMCMIYHOI
CKNapoBol, NPOTe He Yy BCiX € MOXJ/IMBICTb BPaxyBaHHSA BEPTUKANbHOI
CKNapoBOl CEMCMIYHOMO HAaBAHTAXEHHS.

3. 3anponoHoBaHWM MeTopn A03BOJIiE BMNPoboBYBaTM GparMeHTu
CTIH Ha [il0 CeMCMIYHUX BMNMBIB 3 YpPaxyBaHHSAM [Ail BepTUKaNbHOI
CcknapoBoi. BunpobyBaHHa BigbyBawTbCcA y 2 eTanu, NPUKNagaHHSA
BEPTMKANbHUX CTAaTUYHMX HABAHTaXXeHb, Ta CTYNeHEBE MNPUKNALAHHSA
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HaBaHTa)»eHb AKi BMHMKAKTb NpU cerncMiyHmMx Bnnmeax .0cobnusicTb
nonsarae y TOMYy WO CTYNneHAMW [0O3BATUMETbCA He nuwe
rOPU30OHTasIbHE HABAHTAXXEHHS ane W BigNOBIgHA 1M BepTUKaANbHA
CKNagoBa CEMCMIYHOro BNaunBY.

4, 3a pe3ynbTaTaMuM MNpPOBEAEHHA [OCNiQy, BCTAHOBJIEHO
pedopmMauil CTiH, BUSABNEHO XapaKTep PO3KPUTTA TPIilLMH, BU3HAYEHO
rPaHNYHNI Nepekic pparMeHTy.
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LABORATORY STUDIES OF BRICKWORK WALLS TAKING INTO
ACCOUNT THE INFLUENCE OF THE VERTICAL COMPONENT OF SEISMIC
IMPACT

The article presents the results of the analysis of methods for
testing masonry walls for seismic effects. According to the results of
the analysis, it is determined that the existing methods of testing
masonry wall fragments allow for a fairly accurate determination of
the effect of the seismic component, but not all of them have the
ability to take into account the vertical component of the seismic load.
From all the variety of previously performed studies, the optimal
methods for testing masonry wall fragments were selected, and on
their basis, the method described in this article was finalized.

The work is part of a comprehensive study that includes
numerical, laboratory, and research aimed at creating a methodology
for certification and visual assessment of seismic resistance (1st and
2nd levels of the methodology for assessing seismic resistance on the
example of buildings with load-bearing masonry walls).
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BicHuk
HYBIrn

The purpose of this work was to develop a methodology for
testing masonry walls for seismic effects, taking into account not only
the horizontal component but also the vertical one.

During the study of a masonry wall fragment for seismic effects
with regard to the vertical component, the methodology for conducting
the experiment was improved. The method of gradual application of
the vertical and horizontal parts of the seismic load after loading with
a static vertical load was used. This technique allows us to fully
determine at what stages deformations occur, where exactly the crack
opening begins, and at what degrees of loading. In addition, clock-type
indicators were installed at the ends of the wall, which allowed
recording the wall's skew from its initial position due to vertical and
horizontal impacts.

The proposed methodology makes it possible to test wall
fragments for seismic effects, taking into account the influence of the
vertical component. Tests are carried out in 2 stages: application of
vertical static loads and stepwise application of loads arising from
seismic impacts. The peculiarity is that not only the horizontal load,
but also the corresponding vertical component of the seismic impact
will be added in stages

Key words: research, samples, masonry, seismic effects,
horizontal load.
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