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MOJEPHI3ANIA MEPEXKI CXOBHUII I YKPUTTIB PAAAHCBKOI'O ITEPIOAY:
TEXHIYHA OLIHKA, BIZIHOBJIEHHSA TA AJAIITALIIA

Anomauin. Y pobomi po3eniioaemscsa KOMIIEKCHUL NI0Xi0 00 MOOepHi3ayii mepeici cxosuuy
[ YKpummis paosncbko2o nepiooy 3 aKyeHmom Ha MexHiuHy OYiHKY, 8I0HOGIEeHH Ma a0anmayino 00
CYUaCHUX 8UMO2 YUeinbHo20 3axucmy. [Ipoananizoeano cman KOHCMPYKYIll, IHHCEHEPHUX CUCMEM,
Mamepianie ma ix 8ionogioHicmv cyuacHum cmanoapmam beznexu. Ocobausa yeaea npuoiiaemucs
3aCMOCYBAHHIO CYYACHUX MEXHONOR2IN, maxkux K yugpoee moodentosanna (BIM), mepaspywaroue
MeCcmy8aHHs: ma iHme2spayis MinCHApOOHUX cmManoapmis 0isi NI08UWeHHs eeKMUBHOCMI 3AXUCHUX
3ax00i6 ma 20Mmo6HOCMI HaACeNeHHs 00 HAO3BUYAUHUX CUMYAYill.

Knrouoesi cnosa: mooepnizayisn cxosuwy, paosaucoKi YKpumms, mexHiyHa oyinka, 6i0HO8IEHH S,
aoanmayis, be3nexa HaceleHHs, yusitbrull 3axucm, BIM-mexnonoeii, indicenepHi cucmemu.

Abstract. This paper presents a comprehensive approach to modernizing the network of
Soviet-era shelters and bunkers, focusing on technical assessment, recovery, and adaptation to
current civil protection requirements. The structural condition, engineering systems, and materials
are analyzed for compliance with modern safety standards. Special attention is paid to the application
of modern technologies, such as digital modeling (BIM), non-destructive testing, and the integration
of international standards to enhance the effectiveness of protective measures and community
preparedness for emergencies.

Keywords: shelter modernization, Soviet-era bunkers, technical assessment, recovery,
adaptation, population safety, civil protection, BIM technologies, engineering systems.

30epexeHHs Ta MOAIEpHI3alLlisi MEPEKi CXOBHUIIL 1 YKPUTTIB, 30y/J0BaHUX Y paJssHChKUI HEepiof,
€ HAJA3BUYAWHO aKTyaJIbHUM 3aBJaHHSIM JJIsI CUCTEMHU IMBUIBHOTO 3aXUCTy YKpaiHM Ta IHIINX
NOCTPaASHCHKUX KpaiH. bararto cropyx 3BefeHO 3 BUKOPHUCTaHHSIM OETOHHUX Ta 3as1i300€TOHHUX
KOHCTPYKIIIH, SIKI TMPOTATOM NECATWIITh 3a3HAM IMPUPOMHOTO CTapiHHsI, KOpO3ii apMarypu Ta
3HOILIEHHS 1HXeHepHuX cucteM. Hampuxmnan, y KueBi Ta XapkoBi 3Ha4Ha 4YacTHHA MiA3EMHUX
yKpuTTiB oOynoBaHa B 1970-1980-x pokax 1 Hapa3i moTpedye TEPMIHOBOTO 3MII[HEHHSI IEPEKPUTTIB
Ta OHOBJICHHSI BEHTWIALIMHUX cHCTeM. BiZHOBIEHHsS Ta ajanTailis TakuX 00'€KTiB MOTpeOyroTh
KOMIUIEKCHOTO MIJIXOMy, L0 BKJIIOYA€ TEXHIYHY OLIHKY CTaHy CIOpYH, aHaii3 BIANOBIIHOCTI
CY4aCHHUM CTaHAapTaM O€3MEeKH Ta po3poOKy MPOEKTIB MOJAEpHI3aLlii.

TexHiuHa oLlIHKa Iependaydae 10CI1KEHHs HECYUO0l 30aTHOCTI KOHCTPYKLIN, TepMETUYHOCTI
YKPUTTIB, CTaHy BEHTWIALIMHMUX, €JEKTPOMEXaHIYHMX Ta CaHITapHUX CHCTEM. 3acTOCyBaHHS
Cy4acHMX METOJIB JIarHOCTHKH, TAKUX SIK Hepa3pyllaiode TeCTYBaHHS 3a JOIOMOIOI0 YIbTPa3BYKY,
iHppauepBOHUX CKaHEpiB Ta Jja3epHoro 3D-ckaHyBaHHSA, [O3BOJIA€ OULIBLI TOYHO BU3HAUYUTH
KPUTHUYHI BYy3JId, IPOrHO3yBaTU PU3UKU Ta IJaHYBaTH peMOHTHI podotu. L{udpose MmonemoBaHHSA
(BIM) no3Bosisie IHTErpyBaTu JaHi PO KOHCTPYKTUBHI €IEMEHTH, 1H)KEHEPHI CUCTEMHU Ta NOTEHI1IH1
CIIeHapii 3arpo3, 1o Ja€ 3MOry e(eKTUBHIIIE MIJIaHyBaTH MOJIEPHI3AIlIHI 3aXO0IH.

MonepHizalisi BKJIOYa€ 3MIITHEHHS KOHCTPYKILIIH 3a JIOIOMOI'0F0 [TOCT-HAMNPsIKEHUX OETOHHUX
CIIEMCHTIB, 3aMiHy 3acTapuidX MaTepialliB Ha Cy4YacHI KOMIIO3MTHI Ta apMOBaHI IOJIMEpH,
OHOBJICHHSI BCHTHJILIIMHUX, CJIEKTPUYHUX 1 BOJOMOCTAYaJbHUX CHCTEM, a TaKOX I1HTErpaliro
Cy4acHHX 3aco0iB O€3MeKH, TaKUX SIK aBTOMAaTU30BaHI CUCTEMM CHOCTEpPEXEHHs, CUTHaIi3alii Ta
KOHTPOJIFO JOCTYIy. PeKOMEH/10BaHO BUKOPHCTOBYBAaTH MOIYJIBHUH MiAXiJ, IO J03BOJISIE MTOETAITHO
MPOBOIUTH poOOTH 0€3 TOBHOTO BUBEJACHHS YKPHUTTIB 3 €KCILTyaTallii.

Oco0nuBy yBary ciiJ 3BepHYTH J0 aJanTallii paJssHCbKUX CXOBHII JI0 CYYaCHHX CIICHApiiB
3arpo3, BKJIIOUa0Yd TePOPUCTUYHI aKTH, TEXHOT€HHI aBapii Ta npupoaHi karactpodu. Hanpuknan, y
Bapmagi ta bepiiHi pekoHCcTpyiioBaHi OyHKepH 00JaHaHI aBTOHOMHUMH CUCTEMaMU BEH THIISAIIIT Ta
¢inpTpanii NoBiTps, 10 MiABHILYE Oe3meKy MmiJ yac XiMiuHuX abo GiomoriyHux 3arpos. Ilpu npomy
CIIiJI BpaXxoBYBaTH MikHapoaHi cranaaptu 3axucty HaceneHHs: (NFPA, CEN) ta nocBin kpain €C i
CIIA mrono inTerpamii UG poBUX pillleHb JUIsl YIPaBIiHHSA 00'€KTaMH LIUBLUIBHOTO 3aXHUCTY.



Buxopucranuss BIM-texHosorii 703BOJIsiE CTBOPIOBaTH I1HTErPOBAaHI MOJENl YKPUTTIB,
OLIIHIOBATH €(EKTUBHICTh 3aXMCHUX 3aXO/1B Ta IJIAHYBATH €BaKyallliiHI MapLIPYTH 3 YPaxyBaHHSIM
MOTOYHOI MiCTOOYTIBHOT CTPYKTYPH.

MonepHizalliss paJssHChbKOI MEPEXi CXOBHII TaKOXK Iepeadadae ONTHMI3aIio pecypciB Ta
3MCHILICHHSI BUTPAT Ha OYIIBHUIITBO HOBUX O0'€KTiB. PEKOHCTpYKIIisi HasBHUX CIIOPYA JO3BOJISIE
30eperTd KPUTHYHO BAXKIMBY IH(PPACTPYKTYypy, 3a0e3meunTH Oe3NeKy HACeJICHHs Ta MiABUIIUTH
TOTOBHICTh TPOMaJ] /10 HaJ3BUYAHUX cuTyaliid. PekomenayeThcs moeaHyBaTi Ppi3udHi 3MILIHEHHS
KOHCTPYKIIN 13 CHCTEMaMH MOHITOPUHTY, CHTHaji3alii Ta KepyBaHHS JTOCTYIOM JUIsl CTBOPEHHS
IHTErpoBaHOI CHUCTEMH 3aXHCTy, a TaKOX IPOBOJUTH PETYISIpHI HABYaHHS IMEpCOHAIy Ta
iHpOpMaIliitHO-po3’ ICHIOBANIbHI KaMMaHii 17151 HaCeleHHSI.

Omxe, MoepHizallisl MEpPEeKi CXOBHUII i YKPUTTIB PAISHCHKOTO MEPIiOAy € KOMIIJIEKCHUM
3aBJaHHSAM, 110 BKIJIIOYA€ TEXHIYHY OI[IHKY, BIHOBJEHHS Ta aJanTallilo CHOpYI 110 Cy4acHHX
cTaHaapTiB Oe3meku. [HTerpamis nMPPOBUX TEXHONOTIH, CydacHUX MarepianiB, MIXHApPOIHOTO
JIOCBIly Ta KOHKPETHHX pPEKOMEHJAIlid II0J0 MOETAllHOIO OHOBJIEHHS JO03BOJSE€ MiABUIIUTU
e(eKTUBHICTh 3aXMCHUX 3aXO/iB, 320€3MeYNTH OE3MeKy HACEIICHHS Ta ONITUMI3yBaTH BUKOPUCTAHHS
HasIBHOI IHQpaCTPyKTypH.

Crmcok BHUKOPUCTAHHUX J[KCPECII:

1. Eastman C., Teicholz P., Sacks R., Liston K. BIM Handbook: A Guide to Building Information
Modeling for Owners, Managers, Designers, Engineers, and Contractors. Wiley, 2018.

2. Succar B. Building Information Modeling Framework: A Research and Delivery Foundation
for Industry Stakeholders. Automation in Construction, 2009, Vol. 18, pp. 357-375.

3. Volk R., Stengel J., Schultmann F. Building Information Modeling (BIM) for Existing
Buildings — Literature Review and Future Needs. Automation in Construction, 2014, Vol. 38, pp. 109-127.

4, Ministry of Emergency Situations of Ukraine. Guidelines for Civil Protection Structures and
Shelter Design, Kyiv, 2021.

5. United Nations Office for Disaster Risk Reduction. Disaster Risk Reduction and Resilient
Infrastructure. UNDRR, 2020.

6. NFPA 402. Guide for Aircraft Rescue and Fire-Fighting Operations, National Fire Protection
Association, 2018.

7. European Committee for Standardization (CEN). Standards for Civil Protection and
Emergency Planning, Brussels, 2019.

8. Kensek K., Noble D. Building Information Modeling: BIM in Current and Future Practice.

John Wiley & Sons, 2014.

JTwouu Bonooumup Bonooumupoeuu — suxiaoau xaghedpu 6ilicbkogoi  nidecomosKi,

Binnuywvxuti HAYIOHAILHULL MexXHIYHUL VHIgepcumem, M.Binnuys, e-mail:
mrlyubichl988@email.com.

Lyubich Volodymyr V. — lecturer at the Department of Military Training, Vinnytsia
National Technical University, Vinnytsia, e-mail: mr.lyubichl988@gmail.com.



mailto:mr.lyubich1988@gmail.com
mailto:mr.lyubich1988@gmail.com

