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HageneHi pe3yjibTaTi BUNIPOOYBAHHSA AMHAMIYHOK AI€H0 JOCTIAHUX 3aXUCHUX
crasediopodeTOHHUX TJIHT. Buxkopucranus BHCOKOMILIHUX
IIBUAKOTBEPAHYYHUX OETOHIB [J03BOJISIE 3MEHIUMTH TOBILUUHY IJIUT B 2 ... 3
pa3u NOPIiBHAHO 3 0€TOHIB 3BUYAITHUX KJIACIB.

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. 3anizo0eToHHi 3axucHi (opTudikauiiiHi Crnopyaud MaroTh BEJIUKE
PO3MOBCIO/KEHHSA B 3arajibHiii 00OpOHHIN cuctemi Oaratbox nep:kaB. B mepiry
yepry 3aBIsSKM BHMCOKI MIOHOCTI Ta JOBTOBIYHOCTI TakKUX CHOpYA. Y TaKUX
cropyjgax BigMiueHa mneBHa  crnenudika poOOTH OETOHYy B YMOBax
BUCOKOIIBUAKICHUX yaapiB [1,2].

Haii6inbi 3axuineHi 3axucHi crnopyau 0OOB’A3KOBO MICTSATh OCHOBHI Hecydi
€J€MEHTH BHUKOHaHI 13 3amizo0eToHy. lle migzemHi cTiHuW, pi3HOi (opmu Ta
KoH(pirypauii, Oajku, pureai, NporoHu, OOOJIOHKM Ta MepeKkputts. HatomicTh
BUKOPUCTaHHs 3ai300€TOHY cydyacHUX (opTudikaliifHux cnopynax, B SIKOCTI
3aXHCHOTO MOKPUTTSA MPAKTUYHO BIJCYTHE, a0 Mae Qyxke oOMekeHMi 3axucT. B
OCHOBHOMY 1l€ HE€ BENUKI OJIOKIIOCTH, MPOMYCKHI IMyHKTH, AKi JAOTh 3aXHUCT
aHAJIOT1YHUIA JIETKOMY MPOTU OCKOJIKOBOMY MOKPUTTIO. TOBUIMHA OETOHY B TaKuX
cnopyaax € He Oubmoro 3a 300 MM. BoHM MarOTh MOTYKHE MOTpiiHE apMyBaHHS,
0 BUKOHYETbCA 13 3MILIEHHSAM apMaTypHUX CITOK Ta BHCOKHA MPOLEHT
apMyBaHHs

MeTta gocjikeHb ToJiArajga y BCTAaHOBJICHHI:

- BI/IMOBIIHOCTI TEOPETUYHUX MOJIOKEHD OA0 TOUITBHOCTI BUKOPUCTAHHS
BHCOKOMILIHAX IOBUJIKOTBEPAHYUYHUX OETOHIB ISl BUICOTOBJIEHHS 3aXHCHHUX
KOHCTPYKLI MpH Ail AMHAMIYHUX HaBaHTa)KeHb;

- JOIACHOTO OMoOpy AOCHIIHMX TUIMT Ta XapakTep iX MOWKOMKEHb NP
TAHAMIYHIN 1ii;

- BIAMOBIAHOCTI TEOPETUUHUX PO3PAXYHKIB €KCIIEPUMEHTAIbHUM JaHUM.

Metoauka gociaimkenb. B nmabopartopisx kadeapu  MpOMHCIOBOTO,
LUMBIJIBHOTO OYyINIBHMLITBA Ta IHXKEHEPHUX cHopyn 1 Kkadeapu TEXHOJOTIT
OyaiBeJbHUX BUPOOIB Ta MaTepiaioZHABCTBA OYyJiM 3alMpOEKTOBaHI Ta BUTOTOBJICHI
nBi muTy (111 ta [12) 3 BUCOKOMILIHOTO IBUAKOTBEpAHYUOro 6eToHy. [1nutu maau
po3mip B uadi 10001000 mm Tta ToBuuHy 300 1 400 MM (puc. 1.).

[Tnuta I11 Oyna 3anpoekToBaHa CYUIJIBLHOTO mepepidy ToBIIMHOW 300 MM.
ApMyBaHHS CKJIanaigocs 3 TPbOX IUIOCKHUX CITOK, L0 YTBOPIOBAIM MPOCTOPOBUI
Kapkac i3 crepxkHiB @16A500C ( 4, = 2,011 cm®) 3 kpokoMm 150 Mm. V sikocTi
NoTnepeyHol apMaTypu BUKOPHUCTOBYBAIKMCA BUTHYTI cTepxkHi D6 A240C ( Ay =
0,283 cM?). 3 KpokoM 50 MM. I3 30BHILIHBOT Ta BHYTPILIHBOT CTOPOHH IUIUTH OYITH
BCTAHOBJIEHI 3a00pHI CITKM 3 BiukoM 20x%20 MM mid 3ano0iraHHs KWMOBIPHOTO
BUJILOTY OCKOJIKIB 3pyHHOBaHOr0 O0€TOHY (puc. 2.).

[Topsan 3 OeTOHyBaHHSIM IUTMT BifgOyBajiocs O€TOHYBaHHA OETOHHUX KyOIB Ta
npusM. B Hacnigok BUNMpoOyBaHHS BIAMOBIIHMX O€TOHHMX KyOiB Ta NMpH3M Y Bili
28 ni6 Oynu OoTpuMaHi HACTYMHI pe3yJibTaTh: KyOMKOBA MILHICTb CKAAIA frp cupe =
= 85,3 Mlla, npu3sMoBa MILHICTb fe prism = 68,27 MlTa.
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Jlis apMyBaHHSI IOCHIAHMX TUIUT BUKOPUCTOBYBaIM apmatypy kiacy AS00C
niametpamu 12 Ta 16 MM. MexaHIYHI XapakTEPUCTUKH apMaTypu BU3Hayaiu
AOCTIAHUM LUIAXOM 3a CTaHIAPTHUMM MeToaukamu. BumpoOoByBajoch Mo Tpu
cTepxHi A0B)kHUHOIO 40 cM B po3puBHiii MauHi YWM 50 (1ukana BumiptoBads 100
— 500 xH). Po3taryroui 3ycwiis NpUKIANAIUCA CTYMEHSIMU, 3 BUTPUMKOKO IS
3HATTA BULIIKIB no npunanax. [lig yac BunpoOoByBaHb nedopmalii apMaTypu Ha
CTYMEHSX HaBaHTAXXEHHS BUMIPIOBAJIM JBOMa TeH30MeTpamMu ['yrenbeprepa 3
uiHoro noainok 0,001 MM Ha 6a3i 20 MM, 1110 PO3TAllIOBYBAJIUCh Ha JiaMeTpaIbHO
NPOTWJIEKHUX CTOpOHAaX crepkHsa. [loyaTok Mexi TekydocTi (ikcyBaBcs 3a
JOMOMOTOK TE€H30MeTpa, MpPO 110 CBIMYMB MPUpPICT AedopMalliil cTEp:KHA B TOH
caMMil 4ac, SK BKa3iBHAa CTpLIKa Ha IIKaJl Mpeca 3HAaXOoAWIach B CTaJIOMY
MOJIO’KEHHI. Meka MINHOCTI BHM3Hauyajgach 0Oe3MmocepeHbO B MOMEHT PO3pPUBY
3pa3ka [3.,4]..

Puc. 1 — OnanyOka 3 BKJ1aJIeCHUM KapKacoM, MiAIr0TOBJIEHA
ns 6eronyBanns it [11 Ta 12
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Puc. 2 — KoHncrpykTuBHa cxema gociaigaux midt [11 ta 12 3 BucokoMigHoro
HIBUJIKOTBEPIHYUOTI0 OETOHY
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3a pe3yabTatramMu BUIPOOOBYBaHb BCTAHOBJIEHI TakKi XapaKTEPUCTUKW IS
apmartypu aiamerpaMu 12 Ta 16 MM BIANOBIZHO: MeXa TeKydocTi f, = 538,2 Ta
556,9 MlIla; mexa minHocTi f, = 658,7 ta 676,3 Mlla; makcumaibHi nedopmaiiii,
AK1 BIATIOBIAAIOTh MEX1 TEKY4OCTI &) = 240,2x 10 12 272,2x10°.

[Tnwrum I11 ta 12 Oynm niggaHi NPOHUKHEHHIO 0OMKOM TOBIIWHOIO 7,2 MM Ta
12,7 MM Ta 00iiKOM TOBIIMHOIO 120 MM.

[Tpu BpaxeHH! mauT OoiKOM TOBUIMHOKO 7,2 MM Ta 12,7 MM cnoctepiraiucs
BiIOUTKM B O€TOHI 000X mMauT raubuHow 3-5 MM Ta miamerpom 30-40 mMwm.
HaromicTse, B (hyHIaMeHTHOMY 0JIOLII BUTOTOBJIEHOTO 3 OeToHY Kiacy C15 rimbuna
MPOHUKHEHHSA ckiana 13-15 mm.

[Tpu BpakeHHI TUIMUT OOMKOM TOBIIMHOK 120 MM B CYIIJIBbHI# MauTi BigOynocs
po3apiOsieHHs OETOHY B MicCll ypakeHHs (Kpad miuTv). B TphoXmapoBiii miuTi
B1IOyJI0CS pyHHYBaHHA NEPIIOTO IApy IJIMTH, a APYruid 1 TPeTid mapu MIUTU
3TMLIWIINCS HEYUIKOMKEHUMU. ApmaTypa B 000X TUIMTaxX 3a3Hajla MOUIKOIKEHb,
MpoTe 3aUIIniIacs Hijiow (puc. 3).

i 4

Puc. 3 — Ypaxenns rumru [1-2 60itkom TOBI/iHIO 120 mm

ITopiBHsIHHS MOJILOBUX BHNpoOyBaHb 3 po3paxyHkamu B IIK ®OPT.
BukoHaeMO MOpPIBHAHHA IUIMT, UIO MiAJaBajuCs ypaX€HHIO OOHKOM TOBLIMHOIO
12,7 mm 3 po3paxynkamu B [TK @OPT. [[ns uporo y BiINOBiHE BIKHO MPOrpamu
BBEJIEMO BHUXIIHI JaHi 3 po3Mipamu IUIMTH, XapakTEepUCTHKaMU MaTepialiB Ta
BIJIMOBIAHOIO TOBLIMHOKW Ooiika (puc. 4). 3riIHO pO3paxyHKy MIUTH i1 MILHICTb
3a0e3MeyeHa Tak K 1 B peajJbHUX YMOBAX.

BucHoBok. Pe3ynbTati BUNpoOyBaHHS AMHAMIYHOKO Ai€F0 OOHKOM TOBIIHMHOKO
a0 30 MM JOCHIAHMX 3aXUCHHUX CTane(iOpoOETOHHUX IUIMT MiATBEPANUIN
MOMJIMBICTb 1 JOLIBHICTh 3aCTOCYBaHHS ISl iX BUTOTOBJICHHS BUCOKOMILHUX
WIBUKOTBEPAHYUHUX O€TOHIB. BUKOpHUCTaHHS TakuX OETOHIB JO3BOJUTH 3MEHIIUTH
TOBUIVHY TUTUT B 2 ... 3 pa3u NOPIBHAHO 3 OETOHIB 3BUYAHKX KJIaciB.
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Puc. 4 — Jlo aBromaTn30BaHOro po3paxyHky riautu [11.
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