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Po3r/isiHyTO OCHOBHI NMPUHUMIM Ta MiAX0AU A0 PEKOHCTPYKIiI OyaiBeab i3
KaM’sIHUMH CTiHAMH B YMOBaXx ceiicMiuHuX paiioniB Ykpainu. HaBengeHno
Cy4YacHi MeTOAW MiACHJICHHSI TA KOHCTPYKTHBHI pillleHHsI, CIIPAMOBAaHi Ha
3a0e3nmedyeHHs cercmocTiiikocTi. Oco0JmMBY yBary HNpHAIJIEHO HiJACHJICHHIO
HECYYHX LerIsiHUX KOHCTPYKUIl CTiH MeTaJleBUMH KOHCTPYKIisIMHU.

The article examines the peculiarities of reconstructing buildings with masonry
(brick) walls considering the modern seismic resistance requirements defined
by the national standard DBN V.1.1-12:2014 “Construction in Seismic Regions
of Ukraine.” The issue of improving the seismic performance of existing
masonry buildings is particularly relevant for Ukraine, as a significant portion
of the residential and public building stock was erected in the first half of the
20th century without accounting for horizontal dynamic loads. Such buildings
are characterized by low ductility, limited crack resistance, and insufficient
spatial rigidity, which makes them potentially vulnerable to seismic effects even
of moderate intensity.

The purpose of this study is to develop effective structural solutions for
strengthening existing masonry walls during building reconstruction, ensuring
compliance with current seismic safety and reliability standards. To achieve
this, a detailed technical inspection of an industrial building was carried out.
The structure consists of longitudinal and transverse load-bearing brick walls,
brick columns, steel girders, and precast reinforced concrete roof elements.
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During the inspection, the overall technical condition of the structural elements
was found to be satisfactory, and no critical damages or deformations were
detected. However, based on analytical assessment and experience from similar
structures affected by seismic actions, typical damage patterns were identified
that could potentially occur under earthquake loading — such as diagonal
cracking caused by shear deformations, delamination of masonry layers, loss of
wall-to-floor connections, and local damage near openings or wall intersections.
To prevent the occurrence of such damages, a system of structural
strengthening measures has been proposed. The concept includes the
installation of steel channel belts at the floor and roof levels to form rigid
diaphragms that unite the walls into a continuous spatial system, and the
application of steel jackets at wall corners, intersections, and stress
concentration zones. These solutions significantly enhance the building’s
stiffness and integrity, increasing the masonry’s compressive and shear
strength by 1.5-2 times, and improving its resistance to horizontal dynamic
effects.

The proposed strengthening approach ensures the required seismic stability of
reconstructed masonry buildings without full replacement of structural
elements. This provides both technical and economic efficiency, prolongs the
service life of existing buildings, and enhances safety for occupants in regions
with seismicity up to 9 on the MSK-64 scale.

Ku11040Bi c10Ba: peKOHCTPYKIIisi Oy1iBII1, KaM’siHA KJIaJIKa, CEHCMOCTIHKICTb.
Building reconstruction, brick walls, earthquake resistance.

Beryn. 3HayHa YacTWHA 1CHYHOYOTO JKHMTIIOBOTO Ta TPOMAJCHKOTO (OHAY B
VYkpaiHi npeacTaBiieHa OymiBISIMH, 3BEACHUMH Yy TEPIIiH MOJ0BUHI XX CTOJITTS,
OCHOBHHUMH HECYYHMMH €JIEMEHTaMM SKUX € KaM sHi abo 3mimaHi cTinu. Taki
KOHCTPYKIIii, K MPaBUJIO, BUKOHAHI 3 IETJIM Ha IIEMEHTHOMY PO34YHHI, 4acTo 0e3
HaJIC)KHOTO apMYBaHHS YW MEPEB’ SI3KU KIAAKU. Y OUTBIIOCTI BUTIAIKIB Il CIIOPYIH
OymyBanucs 0e3 BpaxXyBaHHS CEHCMIYHMX BIUIMBIB, aJK€ Ha TOM Yac B YKpaiHi I
HE JisUTM CydYacHl CTaHJapTH MPOEKTYBaHHs, CIPsSMOBaHI Ha 3a0e3MeueHHs
CEeHCMOCTIMKOCTI. SIK HACNiJIOK, y 6araTboX perioHax iCHyYl Kam’siHi Oy/liBIII HE
BIJINOBIIAIOTh YMHHUM BUMOTaM O€3MeKH, 110 CTBOPIOE MOTEHLINHY 3arpo3y
pyHHYBaHHS MPU 3eMJIETPYCax HaBITh CEPEIHBOI IHTCHCUBHOCTI.

BignmosigHo no monoxens JIBH B.1.1-12:2014 «bymiBHHITBO y CEHCMIYHHMX
paiioHax YkpaiHw», CydacHI BUMOTH JI0 MPOEKTYBAaHHS Ta OI[IHKHM KOHCTPYKIIIH
MOITUPIOIOTBCS HE JIMIIE Ha HOBE OYJIBHUITBO, a W Ha PEKOHCTPYKIIIIO,
KamiTalbHUU peMoHT. Lle 3yMOBIIO€ HEOOXiAHICTh MPOBEICHHS PETEIBbHOIO
OOCTC)KEHHS TCEXHIYHOI'O CTaHy TakKuxX OyJiBelab, BH3HAUCHHS (DAKTHUHHUX
nmapamMeTpiB iX MIIHOCTI, JKOPCTKOCTI Ta Je(opMamiiiHuX XapaKTEepPUCTHUK.
Oco06imBO1 yBaru notpeOyoTh BY3JIU CIIUPAHHS MMEPEKPUTTIB, EPEB’A3KU KYTIB 1
CTHUKH HECYYHX CTiH, € HaW4acCTIIIe CIIOCTEPIraloThCs TPIIIIMHU, BTPATH 34YCTIJICHHS
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KJIQJIKH Ta OcJIa0JIeHHS MaTepially BHACIIOK TPUBAIO] €KCILTyaTaIlii.

[lim yac BUKOHAHHS MPOEKTIB PEKOHCTPYKIli BaKJIWBO HE JIUIIE BiJTHOBHUTH
MOYaTKOBY HECYYy 3/IaTHICTh KaM’STHUX CTiH, a i 3a0€3MeYnTH IXHIO BIJIMOBIIHICTh
CY4YaCHUM BUMOTaM 11010 CIIPUNHATTS TOPU3OHTAILHUX IMHAMIYHUX HABAHTAKEHb.
Jlns 1mporo HEOOXITHO 3aCTOCOBYBATH CyYacHI KOHCTPYKTHBHI PIIICHHS, SKi
MIIBUIIYIOTh CEMCMOCTIHKICTh 00’€KTa — 30KpeMa, MOCWJICHHS METaJIeBUMHU
oboliMamMH, CTaJeBUMU TOsICAMH, BIIAIITYBAaHHs 3alli300€TOHHUX apMOIIOSCIB,
00’€THAaHHS CTIH y MPOCTOPOBY CHUCTEMY 3a JOIOMOIOI0 JKOPCTKHUX jiadparMm Ta
KapKacHUX €JIeMEHTIB. BpaxXxyBaHHS 1uX BHMOT Ha €Tam MPOEKTYBAHHS
PEKOHCTPYKIIIT € 3aITOPYKOI0 MPOJIOBKECHHS SKCILTyaTaIliiHOTO pecypcy OymaiBeb,
3MEHIIIEHHS PU3UKY iX pyHHYBaHHS IMpHU 3eMieTpycax 1 3a0e3medeHHs Oe3MeKu
MEUIKAHIIIB Ta KOPUCTYBaUiB CIIOPYI.

AHaMi3 OCTaHHIX JoCailkeHb. [IuTaHHA MIABUIIEHHS CEHCMOCTIMKOCTI
IcCHyI0uuXx Oy/iBeNlb 3 KaM SHUMHU CTIHAMHU 3aJUIIAEThCS OJHUM 13 KIIFOUOBHUX
HampsIMiB Cy4yacHOi 1H)XKeHepHO1 mpakTuku. B VYkpaini 0a30BUM HOpMaTHBHHUM
TOKyMeHTOM y I ramy3i € JIBH [1], sxuii perinameHTye NPUHIMMKM OITIHKH
ceiicMiyHOi Oe3MeKrM Ta MPOEKTYBAHHS MIACWICHHS KOHCTPYKIINA. JloKymeHT
BU3HAYA€E METOJAMKY BpaxyBaHHS CEHCMIUYHMX HABaHTaKEHb 111 4AC PEKOHCTPYKIIIi
Ta HaJa€ BUMOTH JI0 3a0€3MeUeHHs MPOCTOPOBOI )KOPCTKOCTI M MIITHOCTI KaM STHUX
1 3MIIIAaHUX CUCTEM. 3T1THO 3 CYYaCHUMU MDKHAPOIHUMHU JIOCI1PKEHHSIMH, OCHOBHA
yBara 30CEpeIDKYEThCA Ha po3poOJieHHI €()EKTUBHHX CHOCOOIB CEUCMIYHOTO
MJICUJICHHS ICHYIOUHMX KaM’ STHUX OY/TIBEIIb.

Ornsa, npeactaBieHui [2], MICTUTh CUCTEMATHU3aLIII0 MIIXOA1B A0 IiICHICHHS
MYypOBaHUX CIHOpPYJA, BKIIOYHO 3 BUKOPUCTAaHHSIM IMOJTIMEPHUX KOMIIO3HTIB,
CTaJICBUX CITOK, apMyBaJbHUX TMOSCIB Ta 1H €KTYBaHHSI PO3UYMHAMH. ABTOPH
MIKPECIIOI0Th, 110 TMOEAHAHHS TPAAUIIMHUX MaTeplaiB 31 Cy4YaCHHUMHU
KOMIIO3UTaMU Ja€ 3MOTY 3HAUHO MiJBUILUTH HECYYy 3/JaTHICTb 1 €HEPrOEMHICTb
KJIQJIKH.

Hocmimkenns [3] Ha mpukmani 6yaisens y Cep06ii micis 3emieTtpycy B Kpanepo
MOKa3aJl0 TPAKTUYHI pe3yJdbTaTH aHami3y CEpeIHbOMOBEPXOBUX KaM’ STHUX
OyIuHKIB. ABTOpH JOBENH, IO IHTErpallis CTaJeBUX EJIEMEHTIB, apMOIIOACIB 1
niagparM SKOPCTKOCTI 3a0e3leuye 3HauHe 3MEHUIEHHS AedopMaliil 1 pU3uKy
JIOKaJIbHUX OOBAIIB.

VYKpaiHChKI aBTOpPU TaKOXX AKTUBHO BHBYAIOTh IMHUTAHHS PEKOHCTPYKIII Ta
OIIIHKM TEXHIYHOTO CTaHy Kam’ sHUX KOHCTPYKIii. Y mpaii [4] mpoaHani3oBaHO
cTaH OaJKOHIB 1 JIOMKIN y HETIATHUX OyAiBIISIX, 1€ BUSBICHO BAXJIUBICTH KOHTPOIIIO
TPIIIMHOYTBOPEHHSI Ta 30€peKeHHS HECYyYyHMX €JIEMEHTIB 13 BUKOPHUCTAHHSAM
CTaJeBUX 000MM.

VY crarri [S] aBTOpU PO3TIISHYIIU ACTIEKTH PEKOHCTPYKIIIT MPOMUCTIOBUX 00’ €KTIB
13 amanramiero Tia HOBE (YHKI[IOHAIbHE IPU3HAYCHHS, IO AaKTyaJdbHO TIPH
MoJiepHi3alii cTapux KopmyciB. Monorpadis [6] y3aranabHIOE MIIXOIU 0
oOcTexeHHs1 Oy/iBelb Ta BU3HAYEHHS MapaMeTpiB iX HAAIMHOCTI — 1€ CTBOPIOE
METOJIMYHY OCHOBY JUJIsl MPUMHSATTS PIIICHb IIPU CEUCMIYHIN PEKOHCTPYKIII.

383



3arajioM, TMpoaHaTi30BaHI JpKEpela MIATBEPKYIOTh, IO  TiABUIIECHHS
CEHUCMOCTIMKOCTI KaM’IHUX OyJliBelib MOTpeOye MOeTHaHHI HOPMATUBHUX BHUMOT,
CyYacCHHMX MaTepialliB MiJCUICHHS Ta KOMIUIEKCHOTO TEXHIYHOTO aHaTi3y.

Meta pocaigxennsi. Po3poOka KOHCTPYKTMBHHMX pIIIEHb [0 TOCUJICHHIO
ICHYIOUOi KaM siHOi OymiBII, K1 OyayTh BpPaXOBYBaTH CEHCMIYHI BUMOTH JIFOYHX
HOPMAaTUBHUX JIOKYMEHTIB MPU MPOBEJICHHI PEKOHCTPYKIIT Ha MPHUKIa/l PEabHOTO
MPOCKTY.

3ajadero aocaigkeHHs OyJI0 IPOBEICHHS OOMIPIB Ta TEXHIYHOTO OOCTEKCHHS
1ICHyr0401 Oy 1Bl 13 (pikcaniero BiaxwieHs Bia JAbH B.1.1-12:2014 «byaiBHULITBO Y
CEeHCMIYHMX palioHaX YKpaiHW» Ta po3poOKa CXeM Ta BY3JiB MOCHICHHS HECYYHX
KaM’ STHUX CTiH.

MeToauka gocJaig:keHHsi. J[Is OCATHEHHS IIOCTABJIICHOTO  3aBJIaHHS
BUKOHYBAJIUCSI OOCTEKEHHS Ta 0OMIpH HECYUHX KOHCTPYKIIiM OyaiBii, BU3HAUAIACS
KOHCTPYKTHBHA CXEMa.

[Ipuznauenns OyaiBnai — BupoOHMUMii kopryc. Pacaau OyAiBiIl TOKa3aHO Ha
pUCYHKY 1.

KoHCcTpyKTHBHA cXeMa KOPITyCy — II¢ TOB3JO0BXHI 1 IONEPSYHI HECydl CTIHH.
[lernsiHi koyioHW 3 KpokoM 6,0 M, Ha KOTpl OINHUPAIOTHCS METAJIEBl MPOTOHU 1
3a11300€TOHHI OAJIKM TOKPUTTS, MO MPOroHax 1 0ajikax OMUparoThCs 3al11300€TOHHI,
PEOPHCTI 1 IyCTOTHI MaHEN IIOKPUTTSL.

+8 380

Puc. 1. ®acaam Oymaismi
B mnpumimeHHsX BUPOOHWYOTO KOPMYCY pi3HI BHUCOTH A0 HHU3Y HECYIHX
KOHCTPYKIIIH 1 miaBiCHUX cTenb: 3,45; 3,89; 3,95; 4,31; 4,76; 5,39 m. Ilnan Oyaisii
MOKa3aHO HA PUCYHKY 2.
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Puc. 2. Ilnan nepiioro moBepxy o0cTexxyBaHoi Oy AiBIIi

XKopcTkicts OyaiBal 3a0e3MedyeTbesi 30BHIMIHIMM 1 BHYTPIIIHIMHU CTIHAMH,
KOJIOHAMH, 3aJ1300€TOHHUMH OajJKaMH, METaJCBUMHM IIPOrOHAMH 1 JHUCKOM
KOPCTKOCTI peOPUCTUMH 1 MyCTOTHUMH 3aT1300€ TOHHUMU TTAHEIISIMH TIOKPUTTS.

[Tix yac oOcTexenHs Oy/iBIII BCTAHOBJICHO HACTyIHE: (PYHIAMEHTH CTPIYKOBI
MOHOJIITHI, CTIHA Ta KOJIOHM IIETJIsAHI, OAJIKU TOKPUTTS 3aT1300€TOHHI JBOMOXMIII,
IJTATU TIOKPUTTS 3a11300€TOHH1 PEOPUCTI.

Pe3yabTaT 10CTiAKEeHHS.

Kam’sH1 cTiHM XapaKTepu3yIOThCS BUCOKOIO MIITHICTIO HA CTHCK, TTPOTE HU3BKOIO
TPIIIUHOCTINKICTIO Ta CJIA0KOI pOOOTOI Ha po3TAr 1 3cyB. OCHOBHUMH BUIaMU
MIOIITKOJIPKEHB, SIK1 CIIOCTEPIraloThCs MICAsS CEMCMIUHMX BIUIMBIB, €: JiaroHajbHI
TPILIMHU Y CTIHAX, CHPUYMHEH] 3CYBHUMU JehopMallisiMu; BIIIIAPYyBAaHHS OKPEMUX
TUISTHOK KIJIQJKW; BTpaTa 3B’sI3KIB MK CTIHAMHU Ta NEPEKPUTTAMH, PYWHYBaHHS B
30HaX OTBOPIB Ta B KyTax OyIiBIi.

J171s1 YHEMOSKITMBIICHHSI ITUX TIOIIKO/PKEHb B ICHYIOUMX 00’ €KTaX MpU BUKOHAHHI
MPOEKTIB PEKOHCTPYKII HEoOXigHo 1100 Oyino 3abe3nedyeHo Oe3nepepBHICTD
CUJIOBOTO KOHTYPY — CTBOPEHHSI ITPOCTOPOBOT KOPCTKOI CUCTEMHU, sIKa CIpUiiMae
TOPU30HTAIbHI HABAaHTAKCHHHI.

Ha pucynky 3 300pak€HO THIIOBI BY3JIM IOCHJICHHS IETVITHUX CTIiH, Ha SIKHX
300pakK€HO CTaJICBl TOSICH 13 IIBEJEPIB, SKI BIAMITOBYIOTHCA MiJ ICHYHOUUMHU
301pHUMHM TUTUTAMU MEPEKPUTTSI Ta TUIIOBI BY3JIHM 3 000HMaMH, SIK1 BIAIITOBYIOThHCS
Ha TepeTUHaX CTIH, a TaAKOX OOpaMJISIOTh MUIACTPHU y MICIHAX OMUpPaHHS 301pHUX
3aJ11300€ TOHHUX OaJIOK.
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Puc. 4. TunoBi By3/11 MOCWJICHHS LETJITHUX CTIH

BiamtyBaHHs cTajieBUX MOSCIB 13 MIBENIEPIB JI03BOJISE MIACUIUTH OYJIBIIO Ta
YTBOPHUTHU CYLIIBHUMN JUCK Y PIBHSAX MEPEKPUTTS Ta IOKPUTTSI, a TAKOXK 3B’ A3aTU CTIHU
y €IMHY IIPOCTOPOBY cHCTEMY. Ba)IJIMBUM € MiACUICHHS ICHYIOUHUX KOHCTPYKIIH, SKi
Oynu BiamToBaHi 0e3 ypaxyBaHHsS CEHCMIYHHMX BHUMOTr. BramtyBanHs 000iM
JI03BOJISIE€ MIABUILKUTHU MILHICTh CTIH Ha CTUCK 13CyB 10 1,5-2 pa3iB. BiamroByroThcs
MepeBaXHO Ha TIEpEeTUHAX CTIH, B KyTaX, Ha JUITHKAX 3MIHHOTO Iepepi3y.

BucHoBKku. 3HayHa YacTHHA ICHYIOUMX OYIBEIIb 13 KaM’ SIHUMU CTIHAMU B Y KpaiHi
HE BIJIMOBIJAE CYyYaCHUM BHUMOTaM CEMCMOCTIMKOCTI, 1110 3yMOBJIIO€ HEOOXIHICTh iX
KOMIUIEKCHOTO OOCTEXECHHS Ta MiICHJICHHS MPU PEKOHCTPYKIIII.

[IpoBenene MOCHIHKEHHSI TMIATBEPAUIIO, [0 OCHOBHUMH 30HAMHU KOHIEHTpAILlii
MOIIKO/PKEHb Y TAKUX CIOPYAAX € KyTH, CTUKH CTIH Ta MICIIS CIUPAHHS IEPEKPUTTIB.
EdextuBHUM METOAOM MiIBULIEHHS MPOCTOPOBOI >KOPCTKOCTI € BIAIITYBaHHS
CTaJICBUX TOSICIB Y PIBHAX MEPEKPUTTIB, IO 3a0€3MeUyIOTh YTBOPEHHS CYILJIBHOTO
JICKa >KOPCTKOCTI 13 00’€IHAHHSAM CTIH Y €IUHY HPOCTOPOBY CHCTEMY, a TaKOXK
BJIAIITYBAHHS CTaJeBUX OOOWM Ta aHKEPHUX CIIEMEHTIB, IO CYTTEBO ITiJIBHIIYE
MIITHICTh KJIQJKU Ha CTHCK 1 3CYB.
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