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AHoOTauisg. YV pobomi npesenmyemvci Memoouka OOCHIONCEHH OUHAMIYHUX NPOYecié eleMeHmis
IHOICeHEpHUX Cnopyo cneyianbHo20 NpusHaueHHs 6i0 eubyxogoi Oii cnapsodie. 3a isuuny modenv eremenmis
[HJICEHEPHUX CROPYO 8UOPAHO NPYIHCHO NIOKPINAEHI OANIKU i3 WAPHIPHO 3aKpinieHumu Kinysmu. Posensioaemocs
BUNAOOK, KOIU NPYIHCHI 81ACMUSOCMI OANKU 3A0080JbHAIOMb HENIHIUHOMY 3aKoHy npyscnocmi. 1106y0oeano
Mamemamuuny mMooens npoyecy cepii yoapHuux Oill CHApAOI6 y pI3HUX MOUKAX eleMeHmy 3aXUcCHOi cnopyou.
THokaszano, wo HatlOinbw Hebe3NeUHUMU SUNAOKAMU 3 027A0Y HA 3aXUWEHICMb CNOPYOU, € mi, KOAu YOapHa Ois
NOBMOPIOEMbCA Uepe3 0OHAKOSI NPOMINCKU HACY, d MOYKU YOapié 3HAX00bCA OnudicHe 00 cepeOuHlU 3axXUCHO20
efemenmy.

Knrouosi cnosa: indiceneprna cnopyoa, mamemamuuna mooenv Oii cucmemu 6ubyxi@, OYIHKA 3AXUCHOT
CNPOMOANCHOCTI.

[TixBuIeHHST 3aXMCHOI CIPOMOKHOCTI 0COOOBOTO CKJIaqy Ta BIMCHKOBOI TEXHIKHM BiJl YAapHHX
BHOYXOBHX JIili Ta /il cTpiiensKoi 30poi 3aBxkau Oyna i, 3 OIJIsAy Ha MOJlii ChOTOACHHS, 3ATUIIAETHCS
poOJIEMOI0 aKTyalbHO. BIIpoIoBK OCTaHHIX ACCATHIITH U ILOTO 3aCTOCOBYIOThCS OaraToniaposi
Yl MPYXHO MiJKPIIUIeHI KOHCTPYKIii. OOIPYHTOBYEThCS 1€ THUM, IO iX 3aXHCHA CIIPOMOXHICThH Y
MOPIBHSIHHI 13 MOHOJITHUTHAMH aHaJloTaMHd 3 TaKHUMH X XapaKTepUCTUKaMH (TOBIIMHA, Bara,
coO0iBapTICTh i T.J.) € Ha0araTo BUIOKW. [IpHUMHOIO I[LOTO € Te, 0 YaCTUHA eHeprii yaapHol aii Kydi
4yl BUOYXY BTpavaeThcs HAa BHYTPIIIHIO B3aEMOJII0 MiXK IIapaMH KOHCTPYKIIT UM €IeMEHTIB 3aXUCTY
Ta TPYKHUM migkpimieHHsM. OJHaK HaJeXHOTO OOIPYHTYyBaHHS BHOOpPY (i3MKO-MeXaHIYHUX
XapaKTepUCTHK EJIEMEHTIB TaKMX CKIAJHUX KOHCTPYKIIH Ha ChOTOJHI HE iCHye depe3 MpolieMu
MOB’s13aH1 13 MOOYAOBOI Ta JOCHIDKECHHSIM aHANITUYHUX pPO3B’A3KIB BIJMOBIIHUX MaTEMAaTHYHHX
mogeneii. ToMy y poOOTi OOTPYHTOBYETbCS BHUKOPHUCTAHHS CHUCTEMH TPYXKHOTO ITiKPIMJICHHS
€JIEMEHTIB 3aXHMCHHX CIIOPYX i3 BHOOPOM iX XapaKTepuUCTUK. Y Hill TPYXKHI €NEeMEHTH 3aXHCHOTO
MOKPUTTS MOAETIOIOTHCA NPYXHO MiAKPIIJICHUMH OalkaMH, a IJUHaMi4HA i KyJdb — TOYKOBO
NPUKIaJICHUMH CHJIaMH. 3ajada IOJsrae y BHU3HAYEHI MPOTHMHY 3aXHCHOIO EJIEMEHTY Ta HOro
3aJIeKHOCTI BiA (Pi3MKO-MEXaHIYHMX BJIACTMBOCTEH MPYXKHOTO €EMEHTY, MiAKpIIUIeHHs, yaapHoi aii
cHapsiny. st po3B’sA3aHHS MOCTaBJICHOI 3a1a4i y poOoTi 3po0iieHO cripo0y MepeHecTH 3arajibHi igel
MeTOAiB 30ypeHb Ha JWHAMIYHI CHCTEMM 13 AMCKPETHOIO €0 30BHILIIHBOTO 30ypeHHs. AHami3
OTPUMaHHX PE3YJIbTATiB JO3BOJISE CTBEPAXKYBATH, 0 BUKOPUCTAHHS TOJATKOBOTO “MiANPYKUHEHHS
CYTTE€BO 3MEHIIYE AWHAMIYHY AiI0 cepil yAapHHMX Aild CHapsAiB Ha €JIEMEHTH 3aXUCHHUX CIIOpPYI; s
OJTHAKOBHX YJApHUX IMITYJIbCIB HA €IEMEHTH 3aXHUCHHUX CIIOpY[ € OUIBIION y BUNAIKY, KOJIH TOUYKH
yaapy 3HaxoIsATbCs OMK4Ye OO0 CepeluHH 3axHCHOTO eJNEeMEHTy, 3a IMpYXHE MiJKpilJIeHHs
NPOMOHYETHCSI BAKOPUCTOBYBATHU TYMY, IIap IPYHTY, THYYKi HACTUJIN AEPEBUHHU.
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ON WAYS TO INCREASE PROTECTION OF SPECIAL
STRUCTURES FROM IMPACT ACTION

Abstract. The technique of research of dynamic processes of elements of engineering constructions of
special purpose from explosive action of projectiles is developed. Elastically reinforced beams with hinged ends
were chosen for the physical model of elements of engineering structures. It is assumed that the elastic
properties of the latter satisfy the nonlinear technical law of elasticity. A mathematical model of the process of a
series of impact actions of projectiles at different points of the element of the protective structure is constructed.
It is shown that the most dangerous cases, given the security of the structure, are those when the impact is
repeated at equal intervals, in addition, the point of impact is closer to the middle of the protective element.

Key words: engineering structure, mathematical model of action of the system of explosions, protection
capability assessment.
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