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OCOBJIMBOCTI NPOEKTYBAHHA BAI'ATOIIOBEPXOBHUX BYAIBEJIb
3 OJMUHNUYHOIO )KUBYYICTIO

KoBanenko A.l., acmipant
Kuiscoruti Hayionanvnuil ynieepcumem 0yoisHuymea i apximexmypu,
mail.a.kovalenko@gmail.com

AHoTaniss. B crarTi po3misiHyTO MpoOJieMHM Ta OCOOJMBOCTI TPOCKTYBAaHHS BHUCOTHHUX
OydiBeNb 3 OJMHUYHOK JKMBYYICTIO. BHIIICHO OCHOBHI TOJOXEHHS KOHIEMII OJUHUYHOL
KUBYYOCT] Ta MEPCIEKTUBU 1 PO3BUTKY 1 3aCTOCYBaHHS IOJ0 BUCOTHUX OyaiBenb. Po3risHyTO
JUHAMIYHI TO370BXKHI 3yCHJUISI B OajJkaX BEPXHBOTO IIOBEPXY CTAJIEBOrO 0OaraTOIOBEPXOBOTO
KapKacy IpH pPO3paxyHKy B aBapilHIA cUTyalii, sSK NPUKIal OCOOIMBOCTEH IPOCKTYBaHHS
BUCOTHUX OYAiBeNb 3 OJMHUYHOIO )KUBYUICTIO.

KirouoBi cioBa: BucOTHI OyfiBii, OJWHHMYHA >KHBYYICTh, KOHCTPYKTHBHa Oe3IeKa,
MIPOSKTYBaHHSI.
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AHHOTanus. B craTthe paccMOTpeHBI MPOOJIEMBI 1 OCOOCHHOCTH MPOSKTHPOBAHMUS BEICOTHBIX
3laHUN C €JUHUYHOM JKUBYYECTHIO. BbINENEHBI OCHOBHBIE IOJIOKECHMS KOHLENLUU €IUHUYHON
KUBYYECTHM W IEPCIEKTUBbI €€ pa3BUTUS WM IIPUMEHEHUsS B OTHOIICHWM BBICOTHBIX 3/aHMM.
PaccMoTpeHbl JAMHaMUYeCKHE NPOAOJIbHBIE YCHIMS B Oankax BEpXHEro JTaka CTaJbHOI'O
MHOTO3TaKHOTO KapKaca IpU pacueTe B aBapUilHOW CHUTyalluM, Kak IOpuUMep OcCOOeHHOCTeH
IIPOEKTUPOBAHUS BBICOTHBIX 3JaHUN C €IMHUYHOH )KUBYUYECTHIO.

KuiroueBble cjoBa: BBICOTHBIE 3/1aHMs, €IMHHAYHAA JKUBYYECTb, KOHCTPYKTHBHAas
0€301acHOCTb, IPOEKTUPOBAHUE.

DESIGNING FEATURES OF MULTISTOREY BUILDINGS WITH SINGLE VITALITY

Kovalenko A.l., post-graduate student
Kyiv National University of Construction and Architecture,
mail.a.kovalenko@gmail.com

Abstract. Purpose. In conditions of permanent urbanization of population, construction of
high-rise buildings in the central business districts of large cities is an integral part of the society
development. These buildings are responsible constructions, and according to current building
codes they are to meet requirements for single vitality and absence of progressive collapse of a
building in a possible emergency situation. Aims and objectives. The article is to review and
summarize the features that should be considered in high-rise buildings designing. Methods.
Dynamic longitudinal forces in the beams of the upper floor of a multi-storey steel frame in the
calculation in emergency situation are considered as an example of the design features of the high-
rise buildings with a single vitality. Results. In the absence of obvious emergency computational
situations (their search should be the primary objective when considering the structural safety of
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buildings), the concept of single vitality in civil construction is the most appropriate in terms of the
combination of sufficient structural safety measures with acceptable technical and economic
indicators. However, taking into consideration the historical examples of collapses of buildings and
their causes, it should be recognized that the concept of single vitality cannot exist as the only way
to solve problems related to safety. Accepting that the single vitality is the last and the most
responsible element of safety, the necessity of maximum possible consideration of the actual
behavior of structures in extreme conditions is increasing. One of the important features is
consideration of element failure dynamic effects. When examining the longitudinal beam forces in
the upper floor, it was determined that the dynamic forces are 1,16 times more at time 3,05 seconds
at nonlinear dynamic analysis and 3,18 times more at linear dynamic analysis in comparison with
static one. When using static calculations, this effect may not be taken into account. Therefore,
assemblies of frames with a single vitality should be analyzed in detail and constructed considering
additional forces that can occur in emergency situations. Conclusions. Complicated design schemes
significantly complicate the search for the most vulnerable points of the construction and increase
the probability of failures. Unaccounted dynamic effects or features of redistribution of internal
forces in high-rise steel frames in emergency situations can lead to large-scale destructions.
Keywords: high-rise buildings, single vitality, structural safety, designing.

Beryn Ta mocraHoBka mpodsemn. B ymoBax moctiifHOro mporecy ypOaHizalii HaceneHHs,
OyIIBHUIITBO BUCOTHHX OyJliBelb B LIEHTPAIbHUX AUTOBUX pailoHaX BEIHMKHUX MICT € HEBi €MHOIO
YaCTUHOIO PO3BHUTKY CYCHUILCTBA. Taki OymiBiIi € 00’ €KTaMu MiABUIICHOT BiAMOBIIATBHOCTI, 0 IKUX
3riHO YMHHUX OyaiBeabHUX HOpPM [1, 2] BHUCYBarOTbCsS BUMOIM IIOJO 3a0€3MEYEHHS OJMHMYHOL
’KMBYUYOCTI Ta BIJICYyTHOCTI MPOTPECYIOYOro pyiHyBaHHS OyiBII B MOXIIMBIM aBapiliHIi cuTyarii.
HeysromkeHicTh JIeIKUX MOHATh Ta TEPMIHIB, BIJACYTHICTh KOHKPETHUX PEKOMEHJAIlii 1 3acobiB
PO3paxyHKY TakuxX Oy/iBelb, pa30M i3 BEMKUM PI3HOMAHITTSIM IPOTPAMHUX KOMIUIEKCIB, CTBOPIOIOTh
TMIEBHI CKJIA/IHOII Ta HEBU3HAYEHICTh B MPOEKTYBAHHI BUCOTHUX OY/IIBEIb 13 OAUHUYHOTL )KUBYUICTIO.

MeTo10 CTATTI € PO3TJIIS Ta y3aralbHEHHS 0COOIMBOCTEH, SIKI HEOOXITHO BPaxOBYBAaTH HpPHU
IPOEKTYBaHHI BHCOTHMX Oy/iBelb, BUAUICHHS OCHOBHUX IIOJIO)KE€Hb KOHIENLIi OJUHUYHOI
KUBYYOCTI Ta MEPCIIEKTUB ii PO3BUTKY Ta 3aCTOCYBAaHHS III0JI0 BUCOTHUX OY/IiBEIb.

AHani3 octaHHix pociigxeHb. JKuBydicTh — BiIacTHBICTh 00'ekTa 30epiraT OOMEXKEHY
POOOTOCITPOMOXKHICTD T[T ISIMH, III0 HE TIepe0daueHl yMOBaMU €KCILUTyaTallii, 32 HasBHOCTI JIEIKHX
ne(eKTiB 1 MOIIKO/KeHb, & TAKOXK MPH BIIMOBI JEIKUX KOMITOHEHTIB 00'ekTa [1]. CucremaTusyroun
MIOJIOKEHHSI HOPMAaTHBHMX JIOKYMEHTIB PI3HMX KpaiH [3-6], MOXHa BHAUIMTH JBa OCHOBHHUX
y3arajJbHEHUX IUIIXH 3aXUCTY BiJ Mporpecyrodoro pyiiHyBanHs. [lepmmii nependadae BUKOPUCTAaHHS
HENpsSMUX METOJIIB — 3ar100iraHHs BAHUKHEHHIO aBapiiiHUX [iil, 00 3HM)KEHHS PiBHS IMOBIPHOCTI iX
BUHHUKHEHHS 10 NpuilHATHOro. Jl0o HEmpsMUX METOAIB TaKOXX MOYKHA BIJHECTH KOHCTPYKTHMBHI
3axond, SKI  mependavyaroTh  HEpO3pI3HICTh, 0OaraToB’sI3HICTb  CHUCTEMH, 11 IUIACTHYHY
nedopmatuBHIcTh. Jpyruii nux nependayae 37aTHICTh KIFOUOBHX €IEMEHTIB CIIpUiMaTu pyHHIBHI
mii (BUOyxH, ymapu, ToIo) Ta/abo 3MaTHICTh KOHCTPYKIII MEpepo3NOAIISATH HABAHTAKEHHS IPH
BIZIMOBI €JIEMEHTIB. Y BHUIAAKY OAMHUYHOI )KUBYUYOCTI 1I€ CTOCYEThCS BIIMOBH OJIHOTO €JIEMEHTA.

BukJjiag ocHOBHOTo MaTepiany. 3 oriisily Ha BUIIICHABEICHE, MOXKHA 3pOOUTH BUCHOBOK, IO
TOJIOBHA OCOOJMBICTE NPOEKTYBaHHS Oyab-AKuUX Oy/iBeslb 13 OIMHUYHOK JKUBYYICTIO —
HEOOX1HICTh BUPIIIEHHS MUTAaHHS LIOJ0 NPUYMH BUHUKHEHHS aBapiiHUX M1 Ta XapakTepy iX
HACIKIB, TaK K Ile 0OyMOBIIO€ BHOIp 3aXO0iB i3 3aXUCTy Bif HUX. [lyig GaraTomnoBepXxoBUX 1
BHCOTHUX Oy/IiBEJIb BUPIMIEHHS I[LOTO MUTAHHS BUKJIMKAE CIEIU(IYHI TPYTHONI 3 TOUYKH 30PYy
TEXHIYHOTO HOPMYBaHHs Ta NPAKTUYHOI peaizalii, I10 MOB’S3aHO 13 BEJIUKOI KUIBKICTIO
HEBH3HAUEHUX MapaMeTpiB (HEMOXIIMBICTh KUIbKICHO BU3HAYUTH CTYIIHb aBapiiHOl Aii, KUIbKICTb
MOYaTKOBUX TOIIKO/KEHb, IMOBIPHICTh peamizamii moaii, Tomo). Jns 00’€KTiB BUPOOHUYOTO
MPU3HAYEHHS B JIEIKWX BHUIAJIKaX I1e 3pobutm HabaraTto MpoCTimie (HAMpUKIAA, HasBHICTH
BUOYXOHEOE3MeUHUX PEUOBHMH y MEBHIM KUIBKOCTI 0/lpa3y 3yMOBIIOE PO3paxXyHKOBHUI aBapiiiHHi
CIieHapii, Ta, B OUIBIIOCTI BUNAAKIB, BUKJIIOYAE HEOOX1THICTh PO3TIIAIATH 1HII MOAIOHI CIieHapii).
[Tomryk oueBHIHHMX PO3PAXyHKOBUX CHUTYyalliii Mae OyTH NEpBUHHOIO 3aJauyel0 MpPU PO3TIIAIL
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KOHCTPYKTUBHOI Oe3mexku OyiiBesb Ta CIOpyA. 3a YMOBH BiJICYTHOCTI TaKMX CHUTYaIlild, KOHICMIIiS
OJIMHWYHOI JKWBYYOCTI Yy UHMBUIBHOMY OYIIBHUIITBI € HAWOUIBII OIUIBPHOK 3 TOYKH 30pYy
MO€HAHHS JOCTATHIX KOHCTPYKTHBHUX 3aXO0/iB O€3MEKH 13 MPUHHATHUMH TEXHIKO-€KOHOMIYHHUMHU
nokasuukamu. OHAK, 3 OIJISAY Ha ICTOPHYHI NMPHMKIAAM pyWHyBaHHA OymiBenb (puc. 1) Ta ix
MPUYMHM, CIIiJ BU3HATH, II0 KOHIIETIis OAWHUYHOI )KUBYUOCTI HE MOXE ICHYBATH SIK €IMHUH IUIAX
BHpIIIEHHS Mpo0JieM, MoB’sa3aHuX 3 Oe3nekoro. Ha manwii yac icHye HEOOXIAHICTh PO3IIMPUTH Ta
JeTani3yBaTH TOHATTS JKUBYUYOCTI Ta Oe3neku OyiiBenb B LIJIOMY, BUSHAYUTH P 3aXOIiB, SKi
MaroTh 000B’SI3KOBO BUKOPHCTOBYBATUCH B KOMILJIEKCI 13 3a0e3MeueHHIM OJMHNYHOI KuBy4oCTi Lle
CHCTEMH KOHTPOJIO JIOCTYIy Ta OE3MeKH, aBTOMaTU3allisl iH)KEHEPHUX MEpPEeXk, CTBOPEHHSI 30H, HE
JDOCTYIHUX JUISI TEPOPUCTHYHHUX aTaK, OOMEXKEHHs Mix’{3HMX NUIAXiB Ta 30H, Meper0adeHuX s
napKyBaHHs Oe3nmocepeHbo Oist Oy 1iBenb, TOMIO.

Puc. 1. Bynisns «Alfred P. Murrah Federal Building» micns tepakry 19 kBitHs 1995 p. (371iBa),
Ta yJaMKH 3pyiiHOBaHOTO OyauuKy L’ Ambiance Plaza BHaci1ok TeXHOIOTIYHOT MOMUJIKH TIPH
OyniBHHLTBI (cripaBa)

Konneniss ofMHMYHOI )KMBYYOCTI MOKa3ye, M0 aBapii OyaiBeIbHUX 00’€KTIB HEMUHYYI, a y
SKOCTI HaA3BMYaiiHOI cuTyauii nepeadavae BUMAJIKOBY BIIMOBY OJHOTO OyAb-SKOIO €JIEMEHTa.
HaniitHicTh, MOBTOBIYHICTh Ta KMBYYICTh MOBHMHHI 3a0e3MeUyBaTHUCh OJHOYACHUM BHKOHAHHSIM
0araTboX BHMOT, B TOMY YHCIIi, IIOJO METOAIB po3paxyHKy [1]. OmHak, 3a BiACYTHOCTI YiTKHX
HOPMATHBHUX BKa3iBOK MIOJI0 TAaKMX METOMIB PO3PaxXyHKY Ta MOJIEIIOBAHHS TPOILECY BiIMOBHU
€JIEMEHTIB, BUMOTH I0JI0 3a0e3MeYeHHS J>KUBYUYOCTI 1HOJI MOXYTh MPU3BOAUTH N0 3HAYHUX
nepeBUTpaT Marepiany Oe3 30LIbIIECHHS KOHCTPYKTHUBHOI O€3MEeKHM B LUIOMY. 3arajioM, MOXHa
BUJUTNTH HACTYIHI METOY MO/IEIIOBaHHS BIIMOBH YaCTUHHU KOHCTPYKIIIi:

— TIOeTamHe 3MEHIIEHHS KOPCTKOCTI eJIeMEeHTa 4epe3 3HIKEHHS MOJIYJsS MPYXKHOCTi, abo
3MEHIIEHHS BHYTPILIHIX CHUJI, III0 3aMiHIOIOTh €JIEMEHT, SIKUH BiZIMOBHUB,

— KOHCTPYKIIISl pO3PaxOBY€EThCS OApa3y 3 BUJAJIECHOK YACTHHOK 0€3 ypaxXyBaHHsS Iepeoiry
IpoIleCy BiIMOBH Y yaci Ta AUHAMIYHOTO e(eKTy;

— PO3paxyHOK, IpH SKOMY BiJIMOBa YaCTHMHM KOHCTPYKII JOCATA€TbCS MHPU KOHKPETHIM
aBapiifHiii 1ii Ha Hel (BUOYX, TOIIIO).

[IpuitmMaroun Te, M0 OJWHUYHA KUBYUYICTH II€ OCTAHHIN Ta HAWBIAMOBIJATBHININ €IEeMEHT
Oe3neku, 3pocTae HEOOXiNHICTh B MAaKCHUMaJIbHO MOXJIMBOMY BpaxyBaHHI JiHCHOI poOoTu
KOHCTPYKLIA B HaA3BU4YailHMX yMmoBax. OJHIEI0 3 BaXJIMBUX OCOOJMBOCTEH MNpU IbOMY €
BpaxyBaHHS JWHAMIUYHUX €(EKTIB NP BIIMOBI eleMeHTa. Sk yxe Oyno 3a3HaueHo, /Ui BUCOTHUX
OyziBesnb HAa JTaHUM 4Yac CKJIAIHO HOPMYBAaTH XapakTep Ta KUIbKICHI MapaMeTpHl aBapiiHUX Aiil.
ToMy, MO’kHa 3pOOUTH BHCHOBOK, 1110 MOJIETIIOBAHHS BIMOB MTOETAITHUM 3MEHIIEHHSIM >KOPCTKOCTI
a00 3MEHILIEHHSAM EKBIBaJEHTHUX CHJI y Yacl € HaOLIbII MPUHHATHUM BapiaHTOM IPU PO3PaXYHKY
OyniBenb B YMOBHHMX aBapiiHuX cutyauisx. OnHak, 1 Takuil MiaxiJi Mae cBOi OCOOJMBOCTI B
3QJICKHOCTI BIJl METOTY PO3PAXYHKY.

VY sSKOCTI MpHUKIaTy, Ha OCHOBI MeToaukH [/, 8], ast 18-Tu MOBepXOBOro CTAIeBOr0 PaMHOTO
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KapKacy MpeCTaBIeHO AMHAMIYHI TO3/I0BXKHI 3yCHIIJIS B TOJIOBHIM Oalili BEpXHBOTO MOBEPXY, KA
IPUMUKAE 10 YapyHKHM KOJIOH, B Kii OJHA 3 KOJIOH MEPIIOro MOBEPXY BBAXKAETHCS TAKOIO, IO
BigMoBmia (puc. 2). Takum unmHOM, Oajika 3HAXOIAUTHCA 32 MEXKAMH «IOLIKOJDKEHOD» YapyHKH.
Buxopucrano niHIHHAN Ta HETIHIHHUNA JUHAMIYHI PO3paxXyHKHU. 3arajbHa BUCOTa Oy/IiBii 75,6 M.
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Puc. 2. Cxema kapkacy OyziBii (311iBa), Ta epeMillleHHs BY3/1iB B PiBHIX PI3HUX MMOBEPXiB B yaci
(cipaBa)

B ymoBax 3BuuaiiHOi poOOTHM Kapkacy, TO3/J0BXKHI 3ycWuls B TOJOBHIM Oammi €
CTHCKAIOYMMH, 3 MaKCUMaJbHHM 3HadeHHAM N=-58,8 kH. Onnak, BigMOBa KOJIOHU IEPIIOTO
[IOBEpPXY CIPHUUYMHSAE Haxuia OyaiBiai (puc. 2), 1m0 HNPU3BOJAUTH O BUHUKHEHHSI PO3TATYIOYOIO
3ycHJUIA B OaJIKax, Ta BiINOBITHOTO PO3BaHTaKEHHS KOJIOHU 3 iHIoro 6oky Oyxism Ha 300 xH.

MaxkcuMaibHe 3HauU€HHS 3yCUIUISI PO3TATY B OJIHIM 13 OaJIOK MpU AMHAMIYHOMY HENiHIHHOMY
po3paxyHKy ckiano N=+340,9 kH, mo B 5,8 pa3ziB Oinble, HiXK MEPBUHHE CTHUCKAIOYE 3YCHILIS
(puc. 3). MakcuManbHe 3HAYEHHSI IOCSATAE€ThCA Y MOMEHT uacy t=3,05¢, Kolu BiIMOBIISIE OJUH 13
IHIIKX BY3JiB KapKacy, py 4OMy AMHAMi4HE 3YCHIUIS B el yac 30inbiryeTrbess B 1,16 pasis, micis
yoro ctaOuri3yerbcst Ha Bigmitui 268,3 kH. JliHiiiHMHA §nuHaMiyHMA pO3paxyHOK BKazye Ha
MakcuMaiapHe 3ycwnis B 394,1 kH, micis doro crabimizyerbes Ha Biamitmi B 123,9 kH, mo
BI/JINIOBIJJa€ 3HAUEHHIO IIPU CTAaTUYHOMY pO3paxyHKy. B TakoMy Bumajaky MakcUMalibHE 3HAUEHHS B
3,18 pasu Oinbie Bijx cratnaHOTO. [Ipy BUKOPHCTAaHHI CTATHYHUX PO3PAXyHKIB Iel eeKT HE MOXKeE
OyTH BpaxoBaHH, a HakKJIaJaHHS KOe(]ILIEHTY TWHAMIYHOCTI, 10 AOPIBHIOE 2, HA BCl BHYTPILIHI
3ycuiuisg a00 HaBaHTAXXEHHs JUIs BCIX €JIEMEHTIB, MO-Tepllie, He € JOUIIbHUM 3 TOUKU 30pYy BUTpAT
Marepiany, a mo-apyre, He TapaHTy€E MOKPUTTS BCIX MOXKJIMBHUX JIOKAJIbHUX €(EKTiB.
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Puc. 3. luHaMivHI T03/I0BXHI 3yCHJUIS B TOJIOBHIH Oallili BEpXHHOTO IMMOBEPXY NPU Pi3HUX BHIAX
PO3paxyHKy
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Cain BiAMITHTH, 110 BUKOPHUCTaHHS HENIHIKHOTO JMHAMIYHOTO PO3PaxyHKY 3a HAaBEICHOIO
Meroaukoro [/, 8] morpebye cmemiangizoBaHOrO0 MporpamMHoOro 3abesmeueHHs. OJHaK,
BUKOPHCTOBYIOUH PO3MOBCIOKEHI B YKpaiHi MporpaMHi KOMIUIEKCH, MOKHA MPOBOJIUTH MOAiIOHI
JHIHI AMHAMIYHI PO3paxyHKH, 110 Ja€ MOXKIIMBICTh BIIITYKATH BC1 AMHAMIYHI e(peKTH, BpaxyBaTu
iX, Ta, TAKAM YUHOM, MaKCHMAaJbHO 320€3IIeYUTH BUMOTH IOJI0 KUBYYOCTI OymiBni. Exementu ta
BY3JIM KapKaciB i3 OAMHUYHOIO JKUBYYICTIO MAIOTh JETaIbHO aHAJI3yBaTHCS TPU PO3PAXyHKY, Ta
KOHCTPYIOBATUCSl 13 ypaxyBaHHSM JIOAATKOBHX 3YyCHJIb, IO MOXXYTh BHUHUKATH B aBapidHUX
CUTYaIlisX.

BucnoBku. IlpoektyBanHs OaraTornoBepxoBUX Oy/iBeNb i3 JOTPUMAHHSM BHUMOT IIOJIO
OJTMHUYHOI YKMBYYOCTI € CKIIQJHOIO 3aJlauelo, sIKa MOTpedye KOMIUIEKCHOTO MIJAXOIY SIK 3 TOYKH
30py BiANOBIAAIBHOCTI pPO3PaxyHKIB, TaK 1 3 TOYKU 30py BHOOPY 00’ €MHO-IUIAaHYBAJIbHHUX DIllICHb
Ha eTami ecKi3HMX mpoekTiB. CKiIaaHi KOHCTPYKTHMBHI CXEMHU 3HAYHO YCKJIAJHIOIOTH IIOIIYK
HAMOIBII Bpa3MBUX MICHb KOHCTPYKLII Ta MiJBUIIYIOTh IMOBIpHICTH BimmoB. Hapsay 3i
CKJIQJIHICTIO B TOIIYKY HAHOUIBII HEOE3NMEYHNX MICIh BiIMOB €JIEMEHTIB, B HalIill KpaiHi iCHYE 1
npobieMa HOPMAaTHUBHOTO 3a0€3MEUeHHs] B YaCTUHI METO/IB PO3PaxyHKy OyaiBeb i3 OJUHHUYHOIO
KUBYYICTIO. 3a BIJICYTHOCTI YITKUX HOPMATHBHUX BKa3iBOK IIOJ0 TaKUX METOJMIB PO3PAXYHKY Ta
MO/ICIIFOBAHHS MIPOIIECY BIZIMOBH €JIEMEHTIB, BUMOTH 010 3a0€31eUeHHs )KUBYUOCTI 1HO/II MOXKYTh
NPU3BOJUTH JI0 3HAYHUX IEPEBUTPAT MaTepiany Oe3 30UIBIICHHS KOHCTPYKTHBHOI OC3IEKH B
nitomy. HeBpaxoBani auHamivni edektr, abo 0cOOIMBOCTI Mepepo3NOAiTy BHYTPIIIHIX 3yCHIIb B
0araTormoBEepPXOBHX CTAJIEBUX KapKacaX, y aBapiiHUX CUTYaIlisIX MOXYTh MPU3BECTH J0 PO3BHUTKY
MacIITaOHUX pyHHYBaHb. TOMy, Ha JaHWUW Yac, iICHYe HEOOXITHICTh Y 3aIIPOBAHKCHHI JOJJATKOBUX
HOPMAaTUBHUX BHUMOI B YacTHUHI 3a0e3MeyYeHHs JKUBYYOCTi, IO Ma€ MiJBULIIUTH piBEHb
KOHCTPYKTHUBHOI O€3MeKH BiANOBIiJAIbHUX OyniBedbh Ta CIOpyd. TakoX BUAAETHCS BUIIPABIAHUM
YBEIEHHS BUMOT IIOJ0 3a0€3MeUYeHHs OJUHUYHOI KUBYUYOCTI AJsl yciX OyiBenb Kiacy HacCHiJIKiB
CC3. Lle 301IbIIUTH CTIWKICTH OYy/iBEIH 10 aBapiHUX i 1 BiIOBIIATUME BUKIMKAM Jacy.
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