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Organization of works on demining the area of explosive ordnance
R. Kolos, Y. Ftemov

Analysis of factors affecting the tasks of demining the area while conducting combat operations in eastern Ukraine, namely
the uses of ammunition, lack of accounting documents established mine-explosive obstacles, changing the micro-relief terrain,
long of ammunition for their clearance, destruction of buildings mines under the influence of the environment and continuous use
of weapons in the areas of demining works.

Substantiated proposals for de-mining equipment group with the latest means of finding ammunition and ways to improve
methods of cleaning tasks ground by hand and by mechanical systems. The attention to arrangements during demining traffic
routes used to move units of various goods in which mainly used visual way to search for explosive devices for the tell-tale signs.
In the places where there are hints of mining detectors are used to check the area. It is proposed to apply an additional group
that after a certain period of time has re-check the road and give an opinion on the quality of the work.

The methods demining, manual (manual demining); mechanical (mechanical sweeping); explosive (mine-explosion);
complex (complete clearance, which combines two or more ways). We present ways to improve the design of mine sweeps for
explosive ordnance disposal that setting stretch marks at a height of 1.5 m.

Author analyzed the advantages and disadvantages of the two methods of quality control of cleaning areas: the method of
random sampling and identification of areas for mine clearance as an alternative basis - the area cleared of explosive objects or
terrain is not free from explosive devices.

Keywords: improvised explosive device, illegal armed groups, explosive devices, explosives, mine clearance team.
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MOJAEJIOBAHHSA TUHAMIKHU EJIEMEHTIB CUCTEM 3AXUCTY
BI{ ®PAKTOPIB YPAKEHHSA

Yoapne nasanmaosicenns senuxoi inmencusHocmi Ha eremeHmu KOHCIMPYKYIU He2amueHo 8NIU6AE HA MIYHICIb
ma npu3eo00ums 00 ix panmoseoeo pyuHysanus. /s oyinku Oii yOapHO20 HABAHMAIICEHHS HA CIEPICHEGULL e/leMeHm
KOHCmpYKYii eukopucmanuil inmezpan ioamens. Yoapue HasanmagicenHs 3mM00eNb08aHe YOAPHUM IMIYIbCOM
HAanigCUHycoioanbHoli opmu KOpOmKoi mpuganocmi ma 3 eiuxkor amniimyoorw. Peaxyis cmepoicna na yoap
pO3paxoeana y 8u2iA0i npocuHy 6 Micyi Npukiadanus yoapHo2o Hasawmadicenus. J[ocniodiceno enaue cnocooy
3AKPINIeHHA KiHYI8 CIMEPICHSL, 11020 O0BUCUHU MA PO3MIPI6 NONePeuHO20 nepepizy Ha eIUYURY peaKkyii Ha yoap.

Knrwouosi cnosa:. cmepoicenv, npo2un, 61acHa 4acmoma, yOapHuil iMnyisc.

JOCHI/DKEHHSIMM 1l HA eTami [pPOSKTYBaHHI 3
BUKOPHCTaHHAM PO3PAaXyHKOBUX MOZENCH eJeMEeHTIB
KOHCTPYKIii. A 0e3neuHicTh iX eKcIuTyaTalii 3aJIeHUTh
BiJl JIOCTOBIPHOCTI JaHUX TpPO YyIapHY MILHICTB,
CTIHKICTh KOHCTPYKILii Tomo. IHTeHCHBHE ynapHe
HaBaHTa)KEHHS, OKPIM HETaTUBHUX KOJMBHHX IPOIIECIB,

MOXK€ MPU3BECTH [0 PpANTOBOrO pyHHYBaHHA SK

IlocTanoBKka nmpodJjeMmu

OmiHuTH nit0 (GakTopiB ypa)KeHHs Ha EJIEMEHTH
3aXMCHHUX KOHCTPYKIIN Ta BIHCHKOBOI TEXHIKM MOXHa
HATYPHUMH BHIPOOYBAaHHSAMH Ha IOJIrOHAX, SIKI Marte-
pialibHO 3aTpaTHi Ta BHUMAaraimTh HAasBHOCTI TOTOBOI
KOHCTPYKIi1; BUIPOOYBaHHSAMH Ha CHELjaJbHUX Jabopa-

TOPHHUX CTEHJAX, SKi HE 3aBXJIU BIJTBOPIOIOTH JiI0Yi B
pearpHIX YMOBaX YIApHI iIMITYJIbCH, Ta TCOPCTHYHUMH
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OKpPEMOTr'0 eJeMeHTa KOHCTPYKIii, TaKk 1 KOHCTPYKIl
3arajoM. Bka3aHi muTaHHs 1 € po3MIAOM JaHOi pOOOTH.
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AHaJi3 0CTaHHIX JOCTiTKeHDb | myOJikauniii

Jlis  yoapHOro HaBaHTAXKCHHS XapaKTEepHUM €
KOPOTKH yac il Ta 30y/DKEHHS KOJMBHUX MPOIIECIB SIK
i 9ac yaapy, TaK i MCIs Horo 3aKkiHYeHHS. Y TapHOO
miero BBakaroTh 3rimHo 3 [1, 2] Take HemepioanuHe
KiHEMaTHYHE 49X CWIOBE 30YIKCHHS MEXaHiuHOl
CHCTEMH, Yac Jii SKOTO0 MOPIBHAHWNA 3 HaWMCHIINMH
nepiofiaMu BIACHUX KOJHMBaHb CHCTEMH 1 K€ BUKIHKAE
3HAaYHE BiHOCHE MEePEMIIICHHS eIEMEHTIB KOHCTPYKIIii.
3Ha4HI MepeMillleHHsT BHACIIIOK IHTEHCHBHOI yAapHOI
Iii  CYNPOBO/UKYIOTHCS 3HAYHUMH JIUHAMIYHUMH 1
KOHTaKTHUMHM HAINPY)KEHHSMH, 1110 HETaTUBHO BILIUBAE
Ha Mingicte. OTXKe, Ul OLIHKM AWHAMIYHUX BJIac-
THBOCTEH EIIEMEHTIB KOHCTPYKI# MOIILHO MPOrHO-
3yBaTH iXHIO MOBEiHKY mpu ymapi. Y pobori [3]
JIOCIII/PKEHO TIOBE/IIHKY €JIEMEHTIB KOHCTPYKIIi, sIKi
MOXXHA  MOJCIIIOBATH  KPYIJIMMHA  HEMETaJCBHMU
IUTACTHHAMH, HA [0 YAapHOTO IMITYJIBCY 3 BEIHKOIO
aMILTITY/I01O.

OpHak cydacHi KOHCTPYKIIi MAalldH Ta CIHOPY[
MICTSTh 6araTo eJIeMEHTIB, pO3PaXyHKOBUMH MOJIESIMU
SKAX MOXXHA BBa)KaTH CTepxkHi. Y pobori [4]
MPOaHATI30BaHO TIOBEIHKY CTEPIKHEBOI KOHCTPYKIIIi HA
0 ymapHOro HaBaHTaeHHA. OmHAK KOHCTPYKIIii
momani abo y Burmam Qepm, abo 3MomenbOBaHi
CTep)KHEM JIHIIe 3 KOHCOJBHUM 3aKpilUIeHHSM. [HII
CIOCOOM 3aKpIIIICHHS HE PO3TISTHYTI.

DopMyJIIOBAHHA METH CTATTI

Meroto poOOTH € BU3HAYCHHS peakilii CTepikHe-
BOrO elieMEHTa KOHCTPYKIII 3a pI3HUX CIIOCO0IB
3aKpiIUIeHHs. HOro KiHIIB Ha Ail0 YAApHOTO iMITYNbCY
MaJioi TPHBAJIOCTI Ta BENMKOI IHTEHCHBHOCTI 1 JOC-
JIJKEHHS BIUIMBY I€OMETPUYHHX IapaMeTpiB CTEPXKHs
Ha BeIMYMHY peakuii Ha yrap.

Buk1ax 0CHOBHOTO MaTepiaiy

VY pasi ynmapaoi aii nudepeHniansHe piBHSIHHS
PYXy CTEpXHS Ha MiACTaBl Teopil MOMEPEYHOro yaapy
C.I1. TumonreHko Mae BHTIIsL [5]

4 2
B Al ps-x), ()
o a

ne W(X,t) — nomepevHe MepeMilIeHHs] TOYOK CTEPXKHS 3

koopauHaTtol0 X ; E — wmomyms FOnra wmarepiamy
cTepkHS, /| — OChOBHMI MOMEHT iHEpINi MOIepedHOro
mepepi3y CTEepXKHS; p — TYCTHHA MaTepiany; A — mioma
MoTepeyHoro nepepiszy crepxkus; P(t) — cunma ymapHoi
mii; 6 — gensTa-pyHKIS (OAMHUYHHMA MHUTTEBUIA
IMITyTIBC); ¥ — KOOpIMHATA TOYKH YyOapy Ha CTEPXKHI,
Y3JIOBXK SIKOTO CIIPSIMOBaHa BiCh X.

Jist po3B’s3yBaHHs qU(EpeHIIaNBEHOTO PiBHIHHS
(1) npuiiMaeMo HyJIbOBi IOYATKOBI YMOBHU

ow(x,t)
—

w(x,0) =0; 0. )
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KpaiioBi yMOBH Ui CTEp)KHS 3aJ€kKaTh BiJ| CIIO-
co0y 3aKpiTUICHHS HOTO KiHIIB.

[NepemitmeHHsT TOYOK CTEp>KHS BHACIIIOK YAApy
MOJKHA TIOJIATH Y BUTIISI

n
w(x,t) = z fa(t)- Xn(¥), 3)
i=1
ne X, (x) — 6amouni ¢yHKuii, sKi € BnacHUMH (opma-
MH 3THHAIBHHX KOJWBaHb CTepkHiB [5]. DyHKmit0
f (t) BU3HAa4aroTH 3 piBHSAHH [5]

f~n O+ “)nz fa) = —|Xn ()

pA[ Xp®(X)dx
0
ge N — HoMep (opMH Ta YAacTOTH KOIMBaHb, ® —

BIJIMOBITHA BJIACHA YACTOTA 3TUHAJIHHHUX KOJMBAHb.

Po3p’s30k  mudepenmianpaoro piBasuas (4) 3a
HYJIbOBHX IOYAaTKOBUX yMOB (2) MOMalOTh y BHIJISI
inTerpany Jroamerst [5]

t
f(t) = f“(xl) [P(®)sinw, (t-7)dt. (5)
@npA[ X7 (x)dx
0
[Micns mipcranosku (5) B (3) orpuMaemo Bupas

JUTS. TIPOTUHY CTEPKHS B MICIi yAapy 3 KOOPAHHATOIO
X = X SIK peaklilo Ha Jil0 yIapHOro iMITyJIbCy

© 2 t
y = w(x,t) :len—(xl)j P(t)sin o, (t—1)dt (6)
" onpAf X2 (x)dx°

0
VY pa3i mapHipHOro OOMHMPAHHs KIHIIB CTEPXKHS
(puc. 1), xonu Ha 000X KIHIAX CTEPIKHS 3aBIAOBKKH |
CrpaBe/UTNBI Taki KpailoBl yMOBH:

o*w(0)

2
w(0) =0, EIl =0, w(l) =0, EI ow(l) _
OX

6X2

01

6anouna QyHKIsS Ma€e BUDISA [5]
X (X) =sinByx,

4 pAo)ﬁ . . }
e B =, — KOpeHl YaCTOTHOT' O plBHHHHﬂ,
n El

p — I'yCTHHA Marepiaiy.

3 ypaxyBaHHSM [BOTO, BHpa3 ISl TPOTHHY

IApHIPHO OOMEPTOrO0 CTEPXKHA y Miclli  ymapy
3aIHIIEMO TaK
= sinZB X F .
wixg,t) =Y — [P®)sino, (t-T)dr. (7)
n mnijsinZandxo
0
:V
P()
y X
< Xl K
l

Puc. 1. Cxema mapHipHOT0 3aKpinJieHHst
KiHIiB cTep:KHS
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VY pasi >)KOPCTKOTO 3aKpiIUICHHS KiHIIB CTEPXHS
(puc. 2), xonmu Ha 000X KiHIIIX CTEPKHS 3aBIOBXKKH |
CrpaBeUINBI Taki KpaiioBi yMOBH:

aw(l)

=o,w(l)=0, T2,

ow(0)
w(0) =0, P

Gaouna QyHKINS Mae BUTISA [5]

X (Bnx) =—4(S3(BnX) - S4(Bnl) +
+S3(Bnl) -S4 (Bnx)),

ne S3(Bx) = %(cth —CosPx),

®)

3aKpIIUIEHOr0 CTEpXKHS Yy Micii
3aJIeKHICTIO:

(= 4(S3(Bnx1)  Sa(Bnl)+S3(Bnl) Sa(Bnxa))f
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S4(Bx) = %(ShBX —sinBx) — ¢ynkuii Kpunosa.
)7
P(t)

\'4 X

X1

Puc. 2. CxeMa KOpPCTKOr0 3aKpinieHHsl KiHIiB CTEPIKHSI

3 ypaxyBauusm (8) B (6) TpOrHH KOPCTKO
yaapy OIHUIIEMO

CTE y——
" c)npA_[
0

JIJIl KOHCOJIBHOTO CTEpXKHS, KOJM OJMH KiHeIb
KOPCTKO 3akpirvieHuil, a npyruii BinpHuHH (puc. 3),
CrpaBeUTNBI Taki KpaiioBl yMoBH
w(0)

0

w(0) =0, =0,

a GanmouHa QyHKILS Mae BUTIIS [5]

Xn (BnX)=4(S2(Bnl) - S3(Bnx) -
=S1(Bn1) -S4 (B X)),

ae S{(Bx) = %(cth +cosBX),

(10)

(4(32(Bn|)' S3(anl)_ Sl(BnI)' S4(anl)))2

xj' P(t)sin o, (t —t)dt

4(S3(Bnx)- Sa(Bal)+ S3(Bal)- Sa(Bax))Pdx © ©)

Sy, (BX) = %(ShBX +sinBx) — ¢ynkuii Kpunosa.
)7
P(1)

4 X

X,

/

Puc. 3. Cxema 3aKpilieHHs] KOHCOJBHOTO CTEPIKHSI

3 ypaxysauusm (10) B (6) orpumaemo Bupas aust
MPOrMHY KOHCOJBHOTO CTEPIKHS Y MicLll yaapy

wixg =3 —

" onpA[(4(S5(Bal)-S3(Bax)—S1(Bnl)- S4(Bnx))) dx

0

IurerpyBanusm Bupasie (7), (9), (11) BuzHayaemo
NPOTMHA  CTEpPKHA 32  BIANOBIAHOTO  CIIOCOOY
3aKpilyIeHHsT HOro KiHMiB y pa3i il KOpOTKOYacHOro
ynapHoro immynecy. Jis  mocmiukeHHS — oOpaiu

crameBmii crepens (E =2:10" Tla, p=7850 K—l;,)
M

3aBIOBXKKM | 3 TIPSIMOKYTHHM TOTIEPEYHHM TIepepizoM
Bucororo h Ta mmpunoro b . IlimcymoByBaHHS y BH-
pazax (7), (9), (11) mix wac iHTEerpyBaHHS BHKOHYBAJIH
3a TepIMMH ABOMa (OpMaMH BJIACHHX KOJHBAaHb
(n=1,2), oCKiTbKM BCTAHOBHIIH, IO BHUII (Gopmu Birac-
HHUX KOJIMBaHb ICTOTHO HE BIUIMBAIOTh HA BEIMYHHU
nporuHiB. KopeHi 4aCTOTHUX PIBHSHB I Pi3HHX CIIO-
co0iB 3aKpiruieHHs 3TiAHO 3 [5] mpuitManu TakuMu: AJIst
IIapHipHO obmepToro crepxusa — By = 3,142; B, =6,283;
U1 3a1emiieHoro crepxssa — 3y = 4,730; B, =7,859 nns

KOHCOIIbHOTO cTepxHs — By =1,875; B, =4,694.

© X.I. Jlimunceka, JI.O. [I3100a

x j' P(t)sin o, (t —t)dt

0 (11)

Tabnuys 1
YacToTH BJIACHHX KOJIHBAHD CTAJEBHX CTEP:KHIB

BnacHa yacTora KonuBaHb W1, pag/c | o, pawc

Hlapripre | N=2 v | 28,79 11511
oOnupanHs h=4 mm 57,49 229,89
KIHIIB CTEPRHS | =8 vy | 11508 | 460,16
HKoperke h=2 mm 65,24 180,11
3aKpiMIeHHs h=4 mm | 130,96 359,70
KIHUIB CTEPRHS | =8 \y | 26079 | 719,96
Koncomme | N=2wm | 10,25 64,25
3aKpiIUICHHS! h=4 mm 20,47 128,32
CTepKHA h=8 mm | 40,98 256,84

[porunu crepxus Biamosimao mo (7), (9), (11)

3aJICKaThb Bi}l BJIACHUX 4YaCTOT KOJIMBAHb My . 3HaYeHHs

mepumoi Ta JApyroi BIACHUX YacTOT ISl CTaJeBUX
CTCpP)KHIB  MPSIMOKYTHOI'O  IMOMEPEYHOTrO  Iepepizy
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saBmmpinky b =40 MM Ta 3aBBUmIKE h oOumcneni s
PI3HHUX KpaioBHX yMOB Ta BKa3aHi B Ta0i. 1.

30BHILIHA yJapHa Ais Ha CTEP)KEHb MOJICITIOBAIIACH
HAaIBCHHYCOIAIbHAM yIapHuM imitynscom (puc. 4) 3
TPUBAMICTIO Aii 2 MC Ta TMPHUCKOPEHHSIM 3 aMILTITYIO00
1tuc. g (g =981 m/c).

1103 . g T T T
0 1 1 1
0 1x107° 2x107 %
t,c
Puc. 4. ®opma ynapHoro iMmmyJabcy
Ha puc. 5 moxazani peakmii mNpsSMOKYTHHX
CTaJEBUX CTEPXKHIB pI3HUX JOBXHH Ha yIapHY

30BHILIHIO [0 Yy pasi NpHUKIAJaHHsS HABaHTAKEHHS
nocepeauni crepxs (X,=1/2) 3a pisHEX croco6iB
3aKpiIUIeHHs iX KiHIiB. Po3mipu momepednoro nepepizy
crepkuiB: h=4 mm, b=40 mm. Ha puc. 5 a 306pa-
JKEHO TIPOTHHHM INApHIPHO OOMEepTOro CTEpXKHS, Ha
pHC. 5 6 — IPOTHHN KOHCOIIBHOTO CTEPKHA, Ha PHC. 5 8 —
JKOPCTKO 3akpimieHoro crepxus. Kpusi 1 Ha puc. 5
BIJIMOBIIAIOTh TPOTWHAM CTepXHs 3aBHoBXKU 0,5 M,
kpuBi 2 — 0,75 M, kpuBi 3 — 1 M.

3 HaBeneHux TrpadikiB BHIHO, IO 3HAYCHHS
NPOrHHIB y Micll yAapy € HaWMEHIIMMH Y pa3i dKOpPCTKO
3aKpiluleHnX 000X KIHIIB crepkHs. s crepxkHs

3aBAOBKKH 0,5M TPOrHH JOPIBHIOE 3,978-10_6 M

(puc. 5 6, kpuBa 1), o HabGarato MeHIE Bijl MPOTHHY
KOHCOITBHOTO ~ CTCPXKHS TaKoi JK JIOBXKHHH, IO

cranoBuTs 6,709-107° M (puc. 5 6, xpuBa 1). Ognak

JIOCSITTH B peajbHiN KOHCTPYKLII uepe3 MiAnaTiuBiCTh
orop abCONIIOTHO KOPCTKOTO 3aKpIIUIEHHS MPAKTHIHO
HEMOXJIMBO. SIKIIO X NPUHMAIOTh y PO3pPaxyHKOBIiH
MOZIETi Take 3aKpilUIeHHS, TO CJIiJl BpPaxOBYBAaTH
HiIATIAMBICTE OMOP 5K y PO3PaxyHKax BIACHUX YaCTOT,
Tak i B KpaOBHX YMOBaX.

3 TOpiBHAHHS TPOTHHIB  CTEPXKHIB  Pi3HOI
JIOBXXWHH, KiHI[l KX 3aKpillIeHi MapHipHO, KOHCOIBHO
9K 5KOPCTKO (prc. 5), BUIHO, 110 HANMEHIIN MPOTHHK Y
MICII yaapy BHMHHKAIOTh Yy HAJOBIINX CTEPXKHSIX.
36impmIeHHsT JOBKHHA cTepkHs Basiui (Bim 0,5wm mo
1 M) 3MeHIIye TPOTWH Bix ymapy B 2 pasu y pasi
HIapHIPHOTO OONMMpaHHs KiHLIB, Maibke B 6,28 pa3za s
CTEPXKHSI KOHCOJILHOTO 3 OJHUM BUIBHUM KIHIEM Ta Y
5,62 pa3za y pasi >KOPCTKOIrO 3aKpiIUIeHHS 000X KiHIIIB.
IIpy oMy HaWMEHIIMMH BC€ OJHO 3aJMIIAIOTHCS
MPOTHHY ISl BUMAJIKY dKOPCTKOTO 3aKPiTICHHS .

Omxe, HaWOUIBIIE pearye Ha Jil0 yIapHOTro
IMIyNIbCY KOHCONBHHMH CTepXeHb JoBxkuHOI 0,5 M,

© X.I. JlimuHceka, JI.O. [I3100a
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MPOTUH SKOTO TMOCEPEAMHI CSIra€ MPaKTUYHO [ MM
(puc. 5 6). Tomy Takumii crocib 3akpilUIeHHS eleMeHTa
KOHCTPYKIIil, IO TpAIfOE MpPH BEIUKUX yIAPHUX
HaBaHTA)KEHHSX, € ABHO HEAOLUILHUM. BUIBHUI KiHELb
CTepXKHS TOTPIOHO OOOB’S3KOBO IIEBHUM YHHOM
3aKpIATH, MOXJIMBO, TPYKHHM OOMHpaHHAM, MI00
3MEHIIUTH TIPOTUHH, SIKi BHHUKAIOTH SIK PEaKIlis Ha Iif0
YIAPHOTO IMITYJIBCY.

W, M 1x10~ T T T T
8x10"
6x10
4107

2x10 1+

5x10"°
t,c

W, M 8x10" T T T T

6x107
41073

2x10°

3x107°  4x107%  s5xa07d

5 t.c

0 1x10°° 2x07°

W, M 4x10"5,

3x10" %
2x10" %

1x10~ %

T R

3:07%  4x10%  5x10”
8 t y C

Puc. 5. Peakuii cTep:kHiB Ha Jil0 yT1apHOro iMmmyabcy

2x107°

OckiNbKM  JUIi  MOJICJTIOBaHHSA  yIapHHX Ta
BiOpallifHUX TIPOIECIB Y CTEP)KHEBHX EIEMEHTax
KOHCTPYKIif 3a pO3paXxyHKOBY CXeMy HaWdJacTimie
MPUHMAIOTh CTEPXKEeHb 3 IIAPHIPHO OOmepTHMHU
KIHIIIMH,  PO3TJITHEMO, SK BIUIMBAIOTH  PO3MIpH
TIOTIEPEYHOT 0 TIepepi3y Ha PEaKIliio TAKOTO CTEPIKHS BiJl
nii ynapy. Ha puc. 6 mokasani peakiii Ha fil0 yIapHOTO
iMnynbcy crepxHs 3aBioBkkn 0,5M 3 mapHipHO
obneptumu  KinipsiMu. KpuBa 1 Ha puc. 6 mnokasye
peakKilio 3a HaWMEHINOI BHCOTH mepepisy h=2 mm,
kpuBa 2 — h=4 mwm, kpuBa 3 — h=8 mm. 3i 36i16-
HICHHSAM BHMCOTH Iiepepidy B 4 pa3u NpPOrMH 3MeEH-
nryetbes Bin 1,763 mm g0 0,417 mm, To0TO B 4,23 pasa.
OTxe, 30UIBIICHHS KOPCTKOCTI MOMEPEYHOr0 Mepepizy
Ha 3TMH 3MCHIIYE BiTyK CTEP)KHEBOI KOHCTPYKIIi Ha
JII0 YIapHOTO IMITYJIBCY.
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W, M 2x0° T T T T
15407
a0
540
0 140°  240°  340°  4a0°  5a0°
t,C

Puc. 6. Peaknii mapHipHo 001epTOro CTep:KHs HA
yaap 3a pi3HoOi BUCOTH MPSIMOKYTHOTO TIONePeYHOro
nepepizy npu mmpuni b =40 MM

Jus crepxust 3aBpoBkku 0,5 M 3 posmipamu
nornepeynoro mepepizy h=4 mm ta b =40 MM, kiHmi
SIKOT'O 3aKpiIUIeH] IapHipHO, BU3HAYEH] IPOTWHH Y pasi
Iii yZapHOTO IMITyJbCy B Pi3HHX TOYKax IO JTOBXHHI
CTepXHA. SIKIIO ynapHe HaBaHTaXEHHS NPHKIaJCHE B

Touni 3 KoopauHaTtow X =0,00001-1, mo npakTuynHO
30iraeTeCsl 3 MiCIleM 3aKpIiTUICHHS KiHIA CTEPXKHS, TO

[IPOr'YH CTAHOBUTH 1, 423~10711 M, TIOCEPEIIHI CTEPIKHS,
koma ¥ =0,5-1 — mporun 8,719-10™* M, y Toui 3

KoopamHaTolo ¥ =0,9999-1 - mpormH nopiBHIOE

1,321-10 % M. Omxe, Gims omop Bix aii yaapHOro

HAaBaHTa)XKCHHS CTEP)KeHb IIPAKTUYHO HE Ne(OpPMYEThCH.

BucHoBku

Mopaeniowun 3a J0IMOMOTr 00 iHTerpana ﬂloaMeJ'Iﬂ

peaKIlilo CTaJEBOrO CTEPXHS Ha [il0 yAapHOTO
IMITyJbCY, BCTAQHOBJCHO, IO HafiMEHIN NPOTHHH B
Micli yaapy BUHHKAIOTh Yy CTEpXKHI 3 IKOPCTKO
3aKpIIUICHUMH KiHIAMHU. OIHAK KOHCTPYKTHBHO JOCAT-
TH TaKOro CIOCOOY 3aKpilUIeHHsS Maibke HEeMOXKIIHBO,
OCKUTBKH OMOPU CTEpXKHA 3aBXKIM MATHMYTh IIEBHY
nonamimBicte. OTXKe, SKIIO 332 PO3PAXYHKOBY CXEMY
CIT T

OpuAMATH TaKWH CIOCIO  3akpiIieHHS, TO
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BpPaxOBYBaTH MiAJAaTIMBICTG ONOp Yy BU3HAYCHHI
BJIACHUX YACTOT Ta JUIsl MOJCITIOBAHHS PEaKIlii.

KoHConbHUIA cTep)KeHb HEIOLIBHO PO3MilllyBa-
TH B KOHCTPYKIIiSIX, HA sKi NilOTh yOapHI HaBaHTa)KCH-
HS, OCKITPKA B MiCli yaapy BHUHHKAIOTH 3HAYHI
MEepeMillleHHs, IO HETaTUBHO BilOOpa3WThCS Ha
XapaKTepUCTHKAaX MIMHOCTI. Y pa3i HEoO0XiTHOCTI
TAKOr0 KOHCTPYKTHBHOI'O BHPIIICHHS MepeMillIeHHs
BIJIBHOTO  KIHI[I  CTepXKHS  IOTPiOHO
JIOZIATKOBUM OOITHPAHHSIM.

Skmo 3a  poO3paxyHKOBY
npuiiMaTl  CTepKeHb 3

0OMEKHUTH
CXeMy  eJIeMEeHTa
KOHCTPYKLIT
OOmMpaHHsIM  KiHIIIB,

HIapHIPHUM
ieanizari€ero
peabHUX YMOB 3aKpIIUICHHS, TO PEAKIIO CTCPXKHS Ha
JIIO YIAPHOTO IMITYIIECY MOKHA 3MEHIITUTH, BUOUPAFOUH

mo € TII€BHOKO

BIJIMIOBI/THI T€OMETPUYHI PO3MIPH CTEPXKHS Ta PO3MipH
HOT0 IorepevHoro rnepepizy.
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MOZ[eJ'IHpOBaHl/Ie JUHAMHUKHU JJIEMEHTOB CUCTEM 3AIIIUTHI OT (l)ﬂKTOpOB MmopaKeHust

X.W. JIumuuckast, JI.®. [[3t060a

Yoapuas nacpysxa 60n6uioll UHMEHCUGHOCMU HA SNIEMEHNbl KOHCMPYKYUL OMPUYAMETbHO 6IUsem Hd NPOYHOCHIb U
8bI3bIGAEM GHE3ANHOE UX paspyuienue. [ oyenku Oeticmeusi yOapHOU HASPY3KU HA CMEPUCHEBOU dIEeMEHN KOHCMPYKYUu
ucnonvsosan unmezpan Joamens. Yoapuas naspy3ka cMoOemuposana YOapHblM UMNYAbCOM NOLYCUHYCOUOATbHOU (POpMbl
manou oaumenvHocmu u ¢ 6onvuwiol amnaumyooil. Peaxyus cmepoicns na yodap paccuumana 6 euoe npocuba 6 mecme
npunodicenuss yoapnou naepysku. Hccnedosano enusnue cnocoba 3aKpenieHusi KOHYo8 CMepiICcHs, €20 ONUHbL U PA3Mepos

NONepeuHo20 ceyeHusi Ha BeTUUHY peaKyuu Ha yoap.

Knroueswie cnosa: cmepoicensv, npozub, cobcmeennas 4acmoma, yOapHbwitl UMNYIbC.
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Simulation of dynamic of devices of systems of protection from defeat factors
Kh. Lishchynska, L. Dzuba

Scientific article perspective. To estimat action of factors of defeat on the elements of protective constructions and
military technique is possible: by model tests on polygons; by tests on the special laboratory stands and theoretical
researches yet on the stage of planning with the use of calculation models of elements of constructions. The safety of
elements of constructions exploitation depends on authenticity of information about its shock strength and stability.

The intensive shock loading can reduce in destruction both a separate constructive part, and a construction as a
whole. For the shock loading characteristic is: a short time of action in comparison with the least periods of eigentones of
construction and and evocation of the considerable relative moving of elements of construction. Significant transitions are
accompanied big dynamic and contact tensions, that negatively influences on durability. Consequently, for the estimation
of dynamic properties of elements of constructions it is expedient to forecast their conduct at a blow.

The purpose. The purpose of work is determination of reaction of the cored element of construction at the different
methods of fixing of its ends on the action of shock impulse of small duration and large intensity. Also research of
influence of geometrical parameters of bar is on the size of reaction on a blow.

Essence of researches, used methods. The reaction of the cored element of construction on a blow is certain from
the decision of differential equation of motion of bar on the basis of theory of transversal blow of S. P. Timoshenko. Initial
conditions are accepted zero. Boundary conditions depended on the method of fixing of ends of bar. Moving of points of
bar in the place of blow is calculated after the integral of Duhamel taking into account the first two forms of bend
eigentones. A shock impulse is given with a semisinewave form.

The obtained results and conclusions. As a result of work the certain moving of points of bars is in the place of blow
at three methods of fixing of ends: joint doing all the washing, hard jamming and cantilever fastening. Influence of
geometrical parameters of steel bar is analysed on the size of reaction on a blow. It is indicated on pointlessness of
placing of cantilever bar in constructions which work at the action of the shock loading.

Keywords: core, deflection, eigentones, shock impulse.
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