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HageneHi pe3yjJbTaT BUNPOOYBaHHS AMHAMIYHOKO Ai€I0 JOCHIAHUX 3aXHMCHHUX
cTajieiOpodGeTOHHUX TUIUT. Bukopucranns BUCOKOMILITHMX
LIBUAKOTBEPAHYYHX O€TOHIB 103BOJISI€ 3MEHIIUTH TOBIIMHY IUIHT B 2 ... 3
pa3u NopiBHAHO 3 0eTOHIB 3BHYAiIHMX KJaCiB.

Concrete protective fortifications are widely distributed in the general defense
system of many states. First and foremost, thanks to the high strength and
durability of such structures. In such structures a certain specificity of
concrete work was noted in conditions of high-speed impact. The use of
reinforced concrete in modern fortifications, as a protective coating is
virtually absent, or has very limited protection. Basically, these are not large
checkpoints, checkpoints, which give protection similar to a light against a
fragmentation coating. The thickness of concrete in such buildings is not more
than 300 mm.

In the laboratories of the Department of Industrial, Civil Engineering and
Engineering, and the Building Products Technology and Materials Science,
two plates (P1 and P2) of high-strength, fast-hardening concrete were
designed and manufactured. Plates had a size of 1000 x 1000 mm and a
thickness of 300 and 400 mm.

The results of the test with dynamic action with a robust thickness of up to 30
mm of experimental protective steel-reinforced concrete slabs confirmed the
possibility and feasibility of application for their manufacture of high-strength
fast-hardening concretes. The use of such concrete will reduce the thickness of
the plates in 2 to 3 times compared with the concrete of conventional classes.
The comparison of plates, which were subjected to a defeat of a robust
thickness of 12.7 mm, was calculated, with calculations in PC FORT.
According to the calculation of the plate its durability is ensured as in real
conditions.
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Beryn. 3anizobetonHi 3axucHi  QoprudikaliiiHi cropyan MaroTh BelIHKe
PO3IMOBCIOKEHHS B 3aralibHili 00OpOHHIN cucTeMi Oarathbox nepikas. B meprry
yepry 3aBASKd BHMCOKi MILHOCTi Ta JOBrOBIYHOCTI Takux cHopya. Y Takux
cropynax — BiimiueHa meBHa creuudika pobOoTH  OeTOHYy B yMOBax
BHCOKOIIBUIKICHUX yaapiB [1,2].

Haii6inpi 3axuineHi 3aXMcHi criopyau 00OOB’SI3KOBO MICTATh OCHOBHI Hecydi
eJeMEeHTH BUKOHaHi i3 3amizo0eroHy. lle mim3emHi criHu, pi3HOT (opmu Ta
KkoH(irypaii, 0aiku, pureni, NMPOoroHH, OoOOJOHKH Ta mNepekpuTTs. Hartomicthk
BHUKOPHCTaHHS 3aj1i300€TOHy cy4yacHUX (opTudikaliiiHix cnopynax, B SKOCTi
3aXHUCHOTO TOKPUTTSA MPaKTUYHO BiACYTHE, a00 Mae Iyxe oOMexeHHi 3axuct. B
OCHOBHOMY Li¢ He BeNMKi OJOKIMOCTH, MPOMYyCKHI MyHKTH, SIKi JAIOTh 3aXUCT
QHAJIOTIYHUIA JIETKOMY MPOTH OCKOJKOBOMY MOKPUTTIO. TOBLIMHA GETOHY B TaKUX
cnopynax € He Oinpmoro 3a 300 MM. BoHM MalOTh NIOTY)KHE MOTpiliHE apMyBaHHS,
110 BUKOHYETHCS i3 3MILIEHHAM apMaTypHUX CITOK Ta BHMCOKHH MpPOLEHT
apMyBaHHS

MeTta gocifskeHb TIONATaNa y BCTAHOBJICHHI:

- BiJIMOBiTHOCTI TEOPETUYHMUX TOI0KEHB OO0 JTOMIBHOCTI BUKOPHUCTAHHS
BHCOKOMILIHMX ~ IIBUIKOTBEPAHYYMX OETOHIB I BUTOTOBJIEHHS 3aXMCHHX
KOHCTPYKIiil TpH Hii TMHAMIYHAX HABaHTaKEHB;

- JifiCHOro Oomopy NOCHIOHMX IUIAT Ta XapakTep iX TMOIIKOIKeHb IpH
IWHAMIYHIA Oil;

- BiZIMOBiTHOCTI TEOPETUYHHNX PO3PAXYHKIB €KCTIEPUMEHTAJIBHUM JAaHHM.

Metoauka pocaimkens. B naboparopisx kadempu mpomucioBoro,
UMBiIIBHOTO OyNiBHMLTBA Ta iHXKEHEpHHMX CHOpyn 1 Kadenpu TEeXHOJOTil
OyniBenbHUX BUPOOIB Ta MaTepialo3HaBcTBa OyNM 3alpOEKTOBaHI Ta BUTOTOBIEHI
ngi miuty (111 Ta [12) 3 BUCOKOMILIHOTO LIBUAKOTBEPAHYHYOro O6eToHy. [lnutu manu
poamip B mani 1000x1000 mm ta ToBumHy 300 i 400 MM (puc. 1.).

ITnura I11 OGyna 3ampoekToBaHa CyLibHOTO mepepisy ToBwMHOIO 300 MM.
ApMyBaHHA CKJIafanocs 3 TPhOX IUIOCKUX CITOK, IO YTBOPIOBAIU MPOCTOPOBUIA
kapkac i3 crepxHiB J16A500C ( A, = 2,011 em) 3 kpokoMm 150 mMm. V skocTi
MOTIepeYHOi apMaTypl BUKOPHCTOBYBAJIMCS BUTHYTI ctepxHi 6 A240C ( Ay =
0,283 cM?). 3 kpokoM 50 MM. I3 30BHILIHBOT Ta BHYTPILIHBOT CTOPOHH MLTUTH GYIIH
BCTaHOBJICHI 3a00pHi ciTku 3 BiukoM 2020 MM i 3amnoGiraHHs WMOBiIpHOTO
BUJILOTY OCKOJIKiB 3pyiiHOBaHOro 6eToHy (puc. 2.).

[Mopsin 3 OeToHyBaHHSIM TUIMT BigOyBasiocsi OETOHYBaHHA OETOHHUX KyOiB Ta
npu3M. B Haciinok BUNpoOyBaHHS BiAMOBiqHUX OETOHHMX KyOiB Ta MpuU3M Yy Bili
28 ni6 OynM OTpUMaHi HACTYIHI pe3yJIbTaTH: KyOMKOBA MiLHICTh CKNANA f, cupe =
= 85,3 Mlla, npu3MoBa MiLHICTb fe, prism = 68,27 MIa.
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Jlnst apMyBaHHS HOCIHiHUX TUTMT BUKOPUCTOBYBaJM apMmarypy kiacy AS500C
ngiamerpamu 12 ta 16 MM. MexaHiuHi XapakTepUCTUKM apMaTypu BH3Hayaiu
JOCIIIHAM LUISAXOM 3a CTaHAApTHUMM MeToauMkaMu. BumpoOoByBanock mo Tpu
cTepkHi noBxuHow0 40 cM B po3puBHiii MammHi YHUM 50 (mkana sumiptoBadb 100
— 500 xH). Po3sTarytoui 3ycuans NpUKIafagucs CTYNEHAMH, 3 BUTPUMKOIO IJIs
3HATTA BimfikiB mo mpunanax. Ilin yac BunpoOoByBaHb nedopmatlii apmarypu Ha
CTYMEHAX HaBaHTAXXEHHA BHUMIpIOBalW JBOMa TeH3oMeTpamu ['yreHOGeprepa 3
uinoro noxinok 0,001 Mm Ha 6a3i 20 MM, IO PO3TAIIOBYBAIUCH HA JiaMeTPaIbHO
MPOTUIISKHUX CTOPOHaX cTepxHs. [loyaTok Mexi TekydocTi ¢ikcyBaBcs 3a
JONIOMOrOK0 TEH30METpa, MpO IO CBIAYMB MpPHUPICT AedopMalliii cTepiHsA B TOH
caMuii 4Yac, fK BKa3iBHa CTpiJKka Ha LIKali Mpeca 3HAXOAMIAch B CTAlOMy
MOJIOXKEHHI. Meka MilHOCTI BU3Hauyajgach Oe3nocepeiHbO B MOMEHT PO3PUBY
3paska [3,4]..

= A

Puc. 1 — Onany6ka 3 BKJIaJICHUM KapKacoMm, MiAroToBiIeHa
11 6eronyBanHs it I11 Ta I12
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Puc. 2 — KoncrpykruBHa cxema nociinaux it I11 Ta 12 3 BucokominHoro
IIBUAKOTBEPHYYOTr0 OETOHY
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3a pesyjbTaTaMy BHUIPOOOBYBaHb BCTaHOBJEHI TakKi XapaKTepUCTHKU MAiIs
apmarypu giamerpamu 12 Ta 16 MM BiIMOBiZHO: MeXa TeKydocTi f, = 538,2 Ta
556,9 MIla; mexa MinHocTi f, = 658,7 Ta 676,3 MIla; MmakcumainbHi AepopmManii,
AKi BIATIOBIAAIOTh MEXI TEKYHOCTi, &) = 240,2><10'5 Ta 272,2><10'5 .

ITmaru T11 Ta T12 Gynu niggaHi MPOHUKHEHHIO GOMKOM TOBIIMHOKO 7,2 MM Ta
12,7 MM Ta 60iikoM TOBLIUHOIO 120 MM.

[Ipn BpaxkenHi it OoiikoM ToBHmMHOIO 7,2 MM Ta 12,7 MM cmocTtepiranucs
BimOuTkn B OeToHi 000X mmT mmOmHOW 3-5 MM Ta miamerpoM 30-40 MM.
HatomicTs, B yHImaMeHTHOMY 071011 BUTOTOBJIEHOTO 3 OeToHY Kiacy C15 rmmnbuna
MNPOHUKHEHHS ckiana 13-15 M.

[pu BpakenHi T 6oiikoM ToBIIMHOW 120 MM B CyLibHIN TTUTI BigOymocs
po3npibneHHs OeToHY B MicHi ypakeHHS (Kpail mmTH). B TproxmapoBiit mimti
BinOymocs pyitHyBaHHS MepIIOTO WIapy IUIMTH, a APYTHH i TpeTili mapw TUIMTH
SIMIIIIACS HEYIIKOKEHUMH. ApMartypa B 000X IUIMTaX 3a3Hajia MOIIKOMKEHb,
MPOTe 3aJHIIIIacs Moo (puc. 3).

Puc. 3 — Ypaxenns ity [1-2 6oitkom ToBmuHOKO 120 MM

IMopiBHSIHHA NOJBLOBMX BHUNpoOyBaHb 3 po3paxyHkamu B IIK ®OPT.
BukoHaeMo TOpIBHAHHSA MIUT, IO MiAJaBaluCid YPaXEHHIO OOHKOM TOBILMHOIO
12,7 mm 3 pospaxyHkamu B [TK ®OPT. [Inst nporo y BiAMoBinHe BiKHO Mporpamu
BBEIEMO BHXiJHi AaHi 3 po3MipaMH TUIUTH, XapaKTepPUCTHKAMHM MarepiaiiB Ta
BiJMOBiIHOIO TOBHIMHOIO Ooiika (puc. 4). 3riiHO po3paxyHKY IUIATH 11 MIilHICTb
3a0e3neyeHa Tak sK i B peajlbHUX yMOBax.

BucnoBok. Pe3ynbraty BUNpoOyBaHHS IMHAMIYHOIO Hi€f0 OOHKOM TOBIIMHOIO
o 30 MM JOCHiZHMX 3axXMCHUX CTane(iOpoOETOHHWX IUIMT MiATBEPIUITH
MOJKJIMBICTh 1 MOLINBHICTH 3acTOCYBaHHSA AJIA iX BUTOTOBJIEHHS BHCOKOMiLHUX
IIBUIKOTBEPAHYINX OCTOHIB. BUKOpHUCTaHHS TaKUX OCTOHIB TO3BOJUTH 3MEHIIIATH
TOBUIVHY TUTAT B 2 ... 3 pa3u NOPiBHSIHO 3 OETOHIB 3BMYAIHIX KJIACIB.
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Puc. 4 — Jlo aBTOMaTnu3oBaHoro po3paxyHky miautu [11.
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