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YV 36ipuuxy onybnixosauni pobomu 3i cmane3anizooemoHHUX i 3a1i300emoHHUX
KOHCMPYKYIU ma mamepianié 0is HUX, AKi OVIU GKII0YEHI 8 NpO2pamy mpuHaoysmoi
HayKo80-mexHiyHoi kongepenyii « Cmanezanizobemonui KOHCMpPYKYIi: 00CAI0NCEeHH S,
npoeKkmy6ants, 0yoieHuUymeo, excniyamayisy (dcoemenv 2018 poky, Ilonmascokutl
HayioHanbHUuti mexniynuil yHigepcumem imeni FOpiss Konopamioxa). Cmammi nooano
8 A8MOPCLKOMY OPULIHATT YKPAIHCLKOIO, POCIUCOKUMU MA AH2AIUCHKOI0 MOBAMU.
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Y 306ipnuxky npeocmaeneni mamepianu mpunaduamoi HayKkoeoi KoHepeHnuii,
W0 NPUCEAYEHA NUMAHHAM OO0CHIONCEHHA, NPOEKMY6AHHA, OyOdieHuumea ma
excniayamauii cmane3anizodemonnux Koucmpykyiu. Cnio eiomimumu, w0
npoeeo0eHHA Uux KoHpepenyiit cmano mpaouuitlHumM, 60HU 30UparOmvca 6
HonmHTY koxcni 06a poku.

byoieenvna nayka inmencueno po3eueacmuscsa, 0cooau80 6 HANPAMKY HOULYKY
HoBuUX mamepianie, 0y0igenbHUX KOHCMPYKYill ma mexnonoziu. Ile npuzeooums 0o
nOAGU NPUHUUNOBO HOGUX KOHCHIPYKMUGHUX PIiuieHb, AKI 6i0n0gioanu 6 eucokum
GUMO2aM CYUACHO20 OYOieHUYMEA.

Ceped iHwux HOBUX HANPAMKIE Y CYYACHOMY OYOIBHUUMEI C1i0 GIOMImMumu
AKMUBHUIL PO3BUMOK CHI80PEHHA, 00CHAIOMHCEHHSA, NPOEKMYBAHHA ma OyoieHUymea
cmane3anizooemonnux koncmpykuyii. Cymuicmio yux npozpecusHux KOHCMpPYKuyiil €
me, Wi0 6 HUX 011 PAuiOHAIbHOT CYMICHOT podOmMuU NOECOHAHI PI3HOMAHIMHI cmaiegi
npoxamui 1 2Hymi npo@ini ma éemon. Ilpu yvomy noenicmio po3xpuearomsca ma
BUKOPUCMOGYIOMbCA NPU IX eKchiyamayii nO3umueHi AKOcmi AK cmaaieeux, max i
3a1i300emoHHUX KOHCMPYKUIIL.

Oco61ueo ACKpaso po3Kpueaomuvcsa nepeeazu KOMNAEKCHUX KOHCMPYKUill 6
mpy6ooemoni. He ougnauuce na me, uy0o mpyo00emonHHi KOHCmpPYKyii Ha OaHUIl uac
€ oocumvp 21UO0KO 00CNiOyceHumu, Ha uill Kougepenuii im npudinaemoca
docmamua yeazca. Pozznadarwomueca numanna AK 00CHIOMHCEHHA 0cO00aUEOCHMeEll
pooomu mpyoodemony ni0 HABAHMANCEHHAM, MAK I 020 KOHCHMPYKMUBHUX
nepeesaz. 3aciyzo08yoms Ha y6azy 00CAI0HCEHHA mMa 6NPOBAOHCEHHA 68 0YOIGHUUMEO
CmiioK, apmoeanux IiHwiumu npokamuumu npoginamu. Ilpueedeni npuxnaou
KOMNJIEKCHUX CMAa1e3anizo0emoHHux 0an0K, 6 AKUX UIMKO PO3MeMHco8ana
3anizobemonna i cmaneea CK1ad0si 3a NPUHYUNOM PAUIOHATbHOI IXHbOI pobomu.
Iikasumu € mamepianu, w0 NPUCBAUEHI NPOCMOPOBUM KOHCHMPYKUIAM 3i
cmanesanizooemony. Ilpuodinena neodxiona ysaza Ak cy4acHum HoeuUM 0yoieelbHUM
Mmamepianam, maxk i payioHanrvHum oobaacmam ix euxopucmanua. 0Ocodaueo
AKMYAibHUMU € NPeOCmas/ieni 6 30IpHuUKy mamepianiu 3 ypaxyeanHHaM 66€0€HH: 6
oito noeoco JIBH w000 npoexmyeannsa cmane3anizofemoHHuUx KoHCHMPYKUIIL.
Likasumu € 00nogidi, w0 npuceaueHi pezyibmamam O00CHAi0HCeHHA OyOigebHUX
KOHCMPYKYill 3 iHWux mamepiaie.

36ipHuK po3paxoeanuil HA HAYKOBUX MA IHHCEHEPHO-MEXHIYHUX NPAUIGHUKIE
0yoigenvHoi 2any3i, a makKoyc; HA 6CIX, XMO UIKAGUMbLCA CYYACHUM CHIAHOM
00Ci0MHCEHHA, NPOEKMYBAHHA Ma 0YOiGHUWMEA CYYACHUX cmajle 3a1i300emOoHHUX
KOHCmPYKYiil
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VIIK 69.059
Iiuyein C.®., 0.m.H., npogh., Knouko JI.A., acnipanmka
Tonmascoxuii nayionanvHul mexuivnutl yrisepcumem imeni IOpis Konopamroka

OCOBJIMBOCTI ABAPIA B BY IIBHUIITBI

[IpoGyiema aBapiii Oy/iBeNb 1 CIIOPY/A 3AIHMIIAETHCS aKTYaJbHOI B CY4aCHUX YMO-
Bax. Bunaaku pyitHyBaHHSI 00’ €KTiB OyiBHUIITBA 13 3HAUHUMH €KOHOMIYHHUMU BTpaTa-
MU Ta JIOJICBKUMH KEPTBAMHU 3MYIIYIOTh OUIBII I€TaTbHO OMPAIIOBATH JaHE MUTAHHS.

SIkimo MoBa Tpo aBapli BeAETHCS AOCUTh JABHO, 1 HaBITh ICHYIOTH O(imiiHi
oprasi3ailii pi3HOro piBHS IO PO3IJISAY aBapii, 110 BUHUKIN B OyAIBHHUIITBI, TO cama ix
CTAaTUCTHKA Ta aHaII3 HA HAIl 4Yac HEJOCKOHAJI. [3 1bOro MOXHa 3pOOMTH BHCHOBOK,
0 JaHa TeMaThka MmoTrpedye OuIbIIOi yBarM A0 MOJAIBIIOrO ii JOCHIKEHHS Ta
CHUCTeMaTHu3allii, 3a JOMOMOIOI0 4YOTr0 MOXXHa Oyle mnependauuTd aBapiio, BXKHUTU
HEOOX1THMX 3aXO0/I1B, a 3 TUM 1 BUKIIOYUTH 11 MOXKJIMBICTD.

Benyun MoBy mnpo aBapii, MepuiiM YUHOM HEOOXIAHO PO3MVISIHYTH NPUYUHU
BIJIMOBH KOHCTPYKIIii, cepell SKHUX, KpIM BHIMAJAKIB TEPEBUILCHHS BUMIAIKOBOTO
HAaBaHTa)XCHHs, BUIIAQJKOBOTO 3HAUEHHS HECY4oi 3/1aTHOCTI (TOOTO HEAOCTaTHICTb
Koe(ilieHTy 3amacy), NPUCYTHI 1 0arato iHIIMX (HEBUBYEHICTh pOOOTH KOHCTPYKIIH,
MOMIJIKA TIPH TPOEKTYBAaHHI, BUTOTOBJICHHI Ta MOHTaXYy, MOPYIICHHS MPaBUI €KC-
roryartanii Ta 1Hm) [1]. Takox B mpoueci OyAIBHULITBA JOCUTh YaCTO HEIOTPUMYIOThCS
THUX Y 1HIIMX HOPM Ta BUMOT JI0 MPOBEJIEHHSA OyAiBEIbHUX POOIT, IO B CBOIO YEPry
MO>K€ MIPU3BECTH 10 (PaTaTbHUX MOMHUIIOK, IIIHOKO KX MOXKYTb CTaTH JIFOJACHKI )KUTTS.

B Hamn yac, He AMBISYKMCH HA BEJIMKI MOXKJIMBOCTI B MUTAHHSX TJIACHOCTI Ta MPECH,
JOCUTh BAXKO OTPUMYBaTH OO’€KTHBHY I1H(OpMAIil0 MO0 aBapiid, TaKk SK Ha
OyIiBeIbHOMY PHHKY HJe KoMepiliiiHa OopoTh0a MK OyHiBEIbHHUMH KOMIaHIsIMU. K
pe3yJibTaT, 0araTo aBapiii CBiJOMO 3aMOBUYIOTHCS, 1 HAAAl TAKUM IHIUJCHTAM HE JTA€EThCS
posrosiocy. Takok Ha Cyd4acHOMY e€Tarli pO3BUTKY OyJIBHUIITBA B YKpaiHi IMOCTaJo
MUTAHHA TIOJI0 OOTPYHTYBaHHS y JIEp)KaBHUX Oy/IBEIbHUX HOpPMax MHUTAHHS KIUTBKOCTI
JIFOZICH, SIK1 TIOCTIMHO 1epeOyBaroTh Ha 00’ €KTI 1 HAPAKAIOTHCS Ha HEOE3MEKyY MPH aBapisix.

Hampuknan, oOmupHa iHGoOpMallis [MOPIYHO HAAAETHCS MICHBKUM LEHTPOM
€KCIIepTHU3, KU € BU3HAHUM KOHCYJIbTaHTOM Nel B o0racTi oprasizanii BUpOOHHIITBA
B Pocii (3a petitunramu PA Excrniept B 2012 p). Kommnanis «MIIE-ITiBH19», 1110 BXOIUTH
B MDKHApPOIHHMU XOJJUHT, 3aiiMa€ThCs E€KCIEePTHU30i0 (TEXHIYHUM J1arHOCTYBAHHSIM)
OyniBenb, ciopya Ta obimagHanHs [2]. B craructuky npuiiManucs Beauki oOBajeHHS 1
Ti, B PE3YJIbTATI SIKUX TOCTPAXK AN JFOIH.

He mnperenayroun Ha TOBHOTY BHUCBITIEHHS MpoOJeMHU B MLIUJIOMY, MOXHa
BUOKPEMUTH HAMOUTbII PO3MOBCIOKEHI BUIAJKK pyHHYBaHHsA OyAiBedb 1 CHOPYH, a
came: IOMMJIKHM 1HKE€HEPIB NP PO3paxXyHKax; XalaTHICTh OyiBETbHUKIB MPU 3BEICHHI
00’€KTa, HEMPABWIbHA EKCIUTyaTallis ab0 1X HEKOPEKTHA PEKOHCTPYKIisl, BUMTAIKH SKOT
3HAYHO 301IBIIMIINCS 32 OCTaHHI JIEK1JIbKa POKIB.

ABapii Tako>X CJIiJ] ITOIIIUTH 3a KJIACOM HACJIJKIB, BIAMOBIIHO 10 HarionaasHOTO
ctaHgapty VYkpainum [3]. BpaxoByrwoum npoBeAeHE JOCHIDKCHHS, HaWOUIbII



PO3IOBCIO/KEHUMH aBapisiIMU CIIOPYJT MOXKHAa BBa)XKAaTH OO €KTH 13 KJIACOM HACIIIJIKIB
CC2, 30kpeMa >KMTJIOBI OyAiBII 13 KUIBKICTIO JIFOJEH, SIKI MOCTIHHO mepeOyBarOTh B
criopyai, 1o 400 oci6. Ause ¢ 3ayBaKMTH, IO HAMOUIBIN MacimiTaOHI aBapii, 13
COTHSIMHU XEPTB Ta KOJOCATHLHIUMH HACTIAKAMU, BIAOYIHCA B CIOpYAax KJacy HaciAKiB
CC3. 1o HUX BXOJATh TOPrOBI LIEHTPH, CIIOPTUBHI apeHU, MPOMUCIOBI MiIPUEMCTBA
Ta pO3BaXKaJIbHI KOMILIEKCH.

Jlocuth 4yacTo 00’€KTaMu aBapii CTalOTh T1 OYAiBI, sIKI 3HAXOJATHCS HA PEKOH-
CTpYKIIii, a00 mepedyBaloTh y CTaHl He3aKiHUeHOro OyaiBHUITBA. Hanpuknazn, 5 6epes-
Ha1 2003 poky y Mocksi, Pocis, oOBamuiaucs KOHCTPYKIli OaraTodyHKIIIOHAIBLHOTO
TOPTiBEIBHOTO LEHTPY MPU JEMOHTaXI1 HETNAHUX TiadparM (MJIOHIB), K1 3HAXOAUITUCS
HABKOJO CXOJMOBUX KIITOK. OCHOBHOIO MPHUMHOIO OOBajeHHS OyIiBIl cTanu
MOPYIIEHHSI TEXHOJIOTil poOIT NpU AEMOHTaXl KOHCTpyKWii. CymyTHI NPUYUHU —
BIJIXWJICHHS B1JI IPOCKTHUX PIIICHb MPHU OYAIBHHUIITBI JEMOHTOBAHOI YaCTHHU OyAiBII
(HemocraTHe 3aleMJICHHS TOPU30HTAJIBHOI JBOTUIKOBOI Oaliku, JiaMeTp aHKepiB
KPIIJICHHS OaJIKU J10 3aKJIQJIHOI JIeTajl OMOPHOI MOAYIIKA CTAHOBUB 12 MM 3aMmicTh 25
MM, XBOCTOBa YacTHHA Il1€i Oajdku He OyJjia HaJIMHO 3’€JJHaHA 3BAPKOIO 13 OCHOBHOIO
YaCTHUHOIO Oasiku, OyB BUKOHaHUM IMiTaIliiHuil ((panbimmBuii mos) [4].

BuByarounm nuTaHHS CTATUCTUKHU Ta XapaKTEPUCTUKU aBapiid B OyAIBHULITBI P
BUJIATHUX JIOCJIIIHUKIB BXKE MPOTSATOM JECATKIB POKIB HaMararoThCsl CTBOPUTH €JIUHY
OoOIpyHTOBaHY KJacH(IKallil0 TAKOTo TUIly. AJle IOCTaBJieHA Nepe] HAYKOBISIMH MeTa
HACTUJIBKM HeoOMerKeHa B JOCHIJDKEHHI, SIK 1 B MeTO/1aX 1i BUKOHAHHS.

Mo>xJIMBICTh HaJlaHHA TyOniyHOi 1H(OpMAaLli MOXKE CTaTH CYTTEBUM KPOKOM Yy
BHUpPILIEHH] NMUTaHb aBapid, ki BiAOynHcsS Ha eram OyAiBHUUTBA, TaK K PO3roJIOC
IHIMJEHTIB Ta pe3yJbTaTIiB POOIT, MPOBEACHUX CHEIIATbHOIO KOMICIEI0, CTAHE BETMKUM
MOIITOBXOM JIJIsi BUKOPIHEHHSI aBapiil IEBHOTO THITY.

Kpim Toro, craructuuna o6poOKa JaHux 3 MPUBOJY aBapiil OyaiIBeIbHUX 00’ €KTIB,
3MYIIIy€ 3BEpHYTH YyBary Ha mpoOiemy OyaiBelb BEJIUKOrO BiKy, SKI 3HIMAIOTBhCA 13
eKcIUTyaTallii, aje B MOAAJIbIIOMY HE JEMOHTYIOThbcs. Ha iX aBapiiiHICTh Ta HalOLIbII
BHCOKY BIPOTIJHICTh PYHHYBaHHS YacTillleé 3a BCE yBara BIJIaJIOI0 HE 3BEPTAETHCS.
Pe3ynbTaToM MOBrOTPUBAJIOTO JEMOHTaXy, a B OLIBIIOCTI BHUIAJKIB, MOTO MOBHOI
B1JICYTHOCTI1, MOXYTb CTaTU JIFOJICHKI JKUTTH.

Sxmo 10 Aeskoro vacy apapis po3riisaaiacs siKk IMOBIPHICHA MO, siIKa HE Mae
’KOJIHOT 3aKOHOMIPHOCTI, 1 pe3yJIbTaTH SKOi HE MOXKHA TIepe10adynTH, TO Ha Cy4acCHOMY
eTani HAayKOBIl 3M1MCHWIM BIQYYTHUW NPOPUB B JaHIW rangys3l 3HaHb. [3 BBEICHHIM
TaKuX TOHSTH, IK €KOHOMIYHI Ta HEEKOHOMIUHI HACHIJKH, TTOYMHAETHCS PO3BUTOK Ta
BIIPOBA/KEHHSI PO3PaXyYHKIB MOXJIMBHX 30MTKIB B 3aJ€KHOCTI BiJl BIIMOBHU TI€l YU
1HITI0T KOHCTPYKIIIi.

[Tizxig 70 ommcy aBapii Moxe OyTH PO3TIISIHYTHH 13 1i BiporimHocTi. ToOTO aBapis
MO>K€ OYTH BIPOT1AHOIO, HEMOKJIMBOIO a00 BUMAIKOBOIO.

Ile Tpu dyHgameHTanbHI O3HAKH, SIKI JAIOTh 3MOTY PO3MEXYBATH MOXMIJIHMBICThH
nojii Ta ii MporpecuBHICTb. TOOTO, CTBOPIOETHCS MEBHA AHTUHOMIS TMOHATH: Xaoc,
HE3aKOHOMIPHUN DS MONINA, - B JaHOMY BHUMNAAKYy i€ OYIIBHHUUTBO O0’€KTIB Ta ix



eKcIuTyaTarlisi, - Ha0yBa€e 3aKOHOMIPHOTO TMOPSJIKY, JHUIIE B TOMY BHUIAJKY, KOJIU MU
3BY>KYEMO KOJIO CTATUCTHUYHOIO BimOOpy. TakuM 4uMHOM, Mepexojissuu BiJl Makpo- A0
MIKPOJOCIII)KEHb, MU CTBOPIOEMO OLIBII CKJIAJAHY CTAaTUCTUKY, SIKa BKIIOYae B cebe
YiTKE pO3yMIHHS BIPOT1IHOCTI, HEMOXKJIMBOCTI 200 BUMAIKOBOCTI MOJIIi.

HaBenemo mpukiiagu cutyailiif, B sSIKHX aBapisi siBJsuiacsi BiporiiHoro. B manomy
BUIIAJIKY 1I€ aBapis, sika BigOymaca Hemonaiik micta Mymb6ai, 6 kBitHa 2016 poky [5].
OOBajieHHS CEMUITIOBEPXOBOi >KUTIOBOI OyAIBIl CIPOBOKYBaB DSl NMPHUYMH, TaKi SK
MOPYIICHHS HOpM OyAIBHMIITBA, XaJaTHICTh TIpU OYJIIBHUIITBI, HE3aKOHHICTH
MpoBeJIeHHsT Oy/iBeIbHUX poOiIT. BiporigHicTh BUHUKHEHHS aBapiiiHOiI cuTyallii Oyio
MaKCUMaJIbHUM Y JJaHOMY BHITAJIKY.

Jlo BHUIagKOBUX aBapiii MOXKHA BiHECTH BHOYX ra3y B >KUTIOBOMY OYIMHKY B
bprocemi, sxuii BinOyBcs 18 Oepe3ns 2017 poky, B pe3yibTaTi 4oro 3aruHysia OfHa
monuHa [6]. OgHa OymiBis 3pyMHYBajacs MOBHICTIO, B 1HINOT 3aJMINUBCS JIMIIE
dacan. Ab6o moxexy, sika cramacs 21 motoro 2015 poxky B OAE€, ne 3aropinacs
HaiiBuia oyaiBis «®Daken» [7]. HixTo He mocTpakaas.

Pe3ynpraToM mpoBENEHOro aHaiizy aBapid, ski BiAOynHucs B OYIIBHMIITBI,
MOBHHHA CTaTH HEMOXKJIMBICTh BUHUKHCHHSI aBapii.
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