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OpaETHYHOI KoEdepernil 3 MIXHAPOIHON VIacTH. — YepracH: YIIE im. lepoie Yopzobnaa HYLZ
¥Epainn, 2023, - 240 ¢,

PegakmifiHa KOJIETia

Biktop FBO3[Jdb - KaHAMIAT TEXHIYHHX Haye Opodecop, HavaneHux YIIE
im. Tepoie YoproGmna HYL3Y;

IMeTpo BOJIAHCHKHH - OOKTOp HAayK 3 AE[WEABHOTC YOpaBdiHHA, npodecop,
HAYANLHHE [HCTHTYTY JAEEABHOTD VOPABMiHHA Ta HAYKOBHE SOCTI#EHL 3
UHELTBHOTD 33XHCTV:

Oner MHPOIIHHK - goxTop TeXHIYHHX Hayk Opodecop, 3acTyIHHK
HazanbHHKa YIIE iM. [epois Yopaobuas HYL[3Y 3 HasyaneHol Ta HaykoBol poboTH;

Bitaniii KOBATEHKDO - xaHgHAAT TeXHIYHHX HaVE, CTAPIIHHA HAVKOBHM
COiBpOGITHHE, 3acTYNHHK HIYaNbHHEA [HCTHTYTY JEpWaBHOTD VOPABAIHHA Ta
HAVHOBHM JOCA[HEHE 3 THELTBHOTO 3aXHCTY:

Oanexcangp THIIEHKO - goxTop TeXHIYHHX Hayx, npodecop, ToJ0BHHE
HayxoBHH cniBpobiTHuk YIIE iM. Mepois Yoprotnaa HYLI3Y;

Banemrarn METBHHK - ®HangugaT TexXHITHHE HaVE, AOLEHT, HAYATBHHK
daxynepTeTy nomemHol Gesnexu YIMNE im. Fepois YoproGwna HYLZY, sidnosidoisHull
ceEKpemap KoHghepeHyii:

Angpii BEPE30OECBKHH - KAHOHOAT TEMHIYHHE HAVK. JOOEHT, HAYAThHHEK
kadeapu Gesnexn of'exTis Gy IBHALTEA Ta oxoporn npani YIME im. Tepois YopuoGias
HYLI3Y, cexpemap KoHghepeHyii;

Onena KHPHYEHKO - goxTop TeXHINHHX Hay, npodecop, 3aBigysat kadeipu
nomexHo-npodinaxririiol poboTi YINB iM. Mepois Yoprobuaa HYL[3Y;

KocraETHH MHIATEHKO - KaHIHIAT TEXHIMHHE HAVH, JOLEHT, SaCTYIHHE
HAYATBHHEA JAKyAbTETY — HAYATBHHK KadeApH aBTOMATHYHHX cHcTeM DesmexH Ta
enexTpoycraHosok YIIE im. Mepois YoproGmna HYL[3Y;

Cepriii KACAPYM - KaHIWAAT NOeJaroridvHHX HayK JOLUEHT, HITANbHHK
KadeApH BHOOI MaTeMaTHKEH Ta indopmamiinmx Texmonorid YIMNB im. Tepois
Yoprobiwns HYIISY.

¥ zeipEAEy nogami MATepiaTH JOToEigesH 33 TAKHMH TEMATHIHHMH HATPAMAMH: OPHEIAgH]
HAFHOR] ACOEETH NPOTHOSYEAKHEA Ta 3AN06ITaHER HA3BHIAHHHM CHTVALIAM; TeXHOA0TI] DomemsHol
Ta TEXHOTeHHOl GeznerH; indopHayii=i TexHoaoril B DonepessesHHl Ta AikBigagil Hag3BH9alEHX
CHTVAMIH; TEOPETHYH] T3 NPAKTHYHI ACOEXTH OXOPOEN OPAl E Fanysl MHEIAEHO] GeITeKH,
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MOMRERHOT0 pHaEKY [1].

Omze, gocnifmeHa ePeXTHEHICTE JANPONCHOEAHOID METOAY TEPHTOpiATEHOTO
POEMilIEHEA NOMEHRHNX MAPO3ALIE piseol GYHKIiIOHANEHOI COPOMOXHOCTI JOSEOIAE
VTOMHHTH KoedilieHT moKpHTTA AoKanbHOI TepHTOpil 3 HacensHHAM =1 MaH. ocid go
15 % 3 HaceneHHaM S0000-1000000 ocif go 7 %: 3 HaceneEHaM <50000 ocif =15 %
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MODELING THE IMPACT OF THE EXPLOSION ON THE GROUND PROTECTIVE
STRUCTURES

Today it remains an urgent issue to establish standardized ground shelters that,
in the conditions of hostilities, can block the influence of impact factors (aircraft, missile
and artillery fire] and protect people from damage by debris and fragments of building
structures. An important aspect that determines the effectiveness of protective
structures is the possibility of safe evacuation from them, after the destruction of the
building structures of the objects from hitting them with combat shells. This determines
the urgency of modernizing and improving existing or setting up new ground defense
structures [1].

The main goal is to determine the patterns of behavior of reinforced concrete
structures of ground protective shelters, which are installed directly on the ground,
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under the conditions of an explosion during air strikes during hostilities on the territory
of Ukraine.

Two types of load are used to study the impact of an explosion on shelter
structures: the load from the structures’ own weight and the load from the explosion.
The load from its own weight is applied to all components of the model and has a
constant effect, however, at the moment of its application, when using the explicit
method, unwanted kinetic energy appears, which is manifested, as a rule, in an
oscillatory process of a certain duration of its damping. When applying the load from the
explosion, the Taylor model [2] and the calculation scheme shown in Fig. 1 are used.
According to the diagram in fig. 1 to simulate the explosion two main parameters - the
minimum distance from the epicenter to the surface of the shelter and the equivalent
mass of the TNT charge are used.

Pict. 1. The scheme of applying the load from the explosion.

In table 2 sets of such parameters and the corresponding maximum overpressure
of the explosion are given.

Table 2. Parameters of the explosion impact model

t‘"‘h""‘.'“”t of Distance, | TNT  equivalent, Maximum
e impact of Lm m(TNT), kg EXCESS
the explosion ’ pressure, kPa
1 1 10 4000
2 1 20 8450
3 1 30 13640

Pict. 2 shows several options for the location of the epicenter of the explosion: in
the middle of the side surface of the shelter, on the side of the enfrance to the shelter
and above the upper slab of the shelter [2-3].
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aj b)
Pict. 2. The epicenter of the explosion: a) schemes of different options for the location of
the epicenter of the explosion; b) distribution of plastic deformations when the
epicenter of the explosion is located above the upper horizontal surface of the shelter

Thus, the results that will allow in the future to investigate the mechanisms of
destruction or loss of integrity of shelter structures and to establish the relationship of
these aspects with ensuring the performance of its protective functions under the
influence of an explosion were obtained.
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MATHEMATICAL MODELING OF THE INFLUENCE OF SURFACE RELIEF ON DYNAMIC
PROCESSES IN THE TANK OF A FIRE TRUCK

Statistical analysis of the current state of fires shows that the number and the
scale of forest fires tend to increase, due to modern challenges of natural, environmental
and man-made nature [1]. The main vehicles that deliver fire extinguishers to fires and
extinguish fires are fire trucks, including fire tank trucks with water cistern [2]. When
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