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BETOH HA KYEOBWAHOM LLEBHE /1A KOHCTPYKLIMIA
B YCNTOBUAX LEHTPAZIbHOTO N BHELLEHTPEHHOTO CHATUA

H./1. Moneliko, C.H. /leoHosu4, A.W. MNentowkesuy
BenopycckmMii HaUMOHaMbHbIN TEXHUYECKNIM yHMBEPCUTET, MUHCK
email: pdn13@land.ru, snleonovich@yandex.ru, andrei.pelsh@mail.ru

TpebosaHua K bemoHam No ux 3KCNaAyamayuoHHbIM Ka4yecmeam, 0ba1acmu npuMeHeHUs,
(pU3UKO-mexHU4YecKUM ceolicmaam, ycio8usam 00a1208e4HOCMU pacuupAaom o0ba1acme 3KOHOMU-
YeCKo20 UCNO0/b308AHUA PA3/IUYHbIX 8U008 3anosnHumenel. Ecau yyecms, Yymo 3anosHuUmenu
3aHUMarom 8 bemoHe 0o 80% obvema, a cmoumocme ux docmuzaem 50% cmoumocmu 6emon-
HbIX U Xene306emoHHbIX KOHCMpPYKUul, Mo CmaHo8uUMcA NOHAMHbLIM, YMO NPasus1bHbIl 86160p
3anonHumenet, Haubosee pPayuoHAsLHOE UX npuMeHeHue umerom 6osbuioe 8aUAHUE HA c80U-
cmea 6emoHHoU cmecu, 6emoHHbIX U  ene300emoHHbIX KOHCmMpyKyul, —MexHUKOo-
9KOHOMUYECKYH 3ghghekmusHOCMb npou3soocmaa cmpoumersbsHoix usdenul uz cbopHo20, Mo-
HonuMHo20 bemoHa u xcenezobemoHa 8 uesioM. [lpugodaAMCA cpasHUMENbHbIE pe3ysabmamel
ucneimaHull 06bl4H020 U Kyb608UOHO20 WebHA, UCC1ed08aHUA OCHOBHbIX (hU3UKO-MeXHUYeCKUX
ceolicme bemoHa Ha Kyb6o8UOHOM webHe U3 2paHuma (NpoYHoOCMb NPU CHAMUU, PacMAXeHue
npu packasel8aHuuU, Mopo30cmoliKocme, B000HENPOHULAEMOCMb, 8000N02/10UeHUE U KO3 U-
yueHm conpomussneHusa 8o30yxonpoHuuaemocmu. B pe3ysnemame nposedeHHbix cpasHUMesns-
HbIX Uccnedo8aHuli ycmaHo8neHo, Ymo npumeHeHue KybosudHo20 webHa 8 Kayecmeae KpynHo20
3anosnHUMena uenecoobpazHo 8 bemoHax KOHCMpyKyul, pabomarowux 8 ycao8uax UeHmMpase-
HO20 U 8HeyeHMpeHHo20 CHamus.

Knoyessie cnosa: 6bemoH, webeHb KybosuOHbIl, BemoHHble KOHCMpyKuuu, cOOopHbIl
Hene3obemon.

CONCRETE ON CUBIC LUMBER FOR STRUCTURES
UNDER CONDITIONS OF CENTRAL AND VNCENTRIC COMPRESSION
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Requirements for concretes regarding their operational qualities, areas of application,
physical-technical properties, and terms of durability expand the area of economic application of
fillers of various types. Considering that fillers occupy up to 80% of the concrete volume and their
cost reaches 50% of the cost of concrete and reinforced concrete products, it becomes clear that
correct selection of fillers and the most rational application of them have a great on properties of
the concrete mix of concrete and reinforced concrete structures, technical-economic efficiency of
producing building products made of precast, monolithic concrete and reinforced concrete in
whole. The article presents comparative results of tests of ordinary and cubiform crushed stones,
studies of basic physical-technical properties of concrete with cubiform granite crushed stone
(compression strength, split-tensile strength, frost-resistance, waterproofness, water adsorption,
and coefficient of resistance to air permeability). As a result of comparative studies conducted, it
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is established that the use of cubiform crushed stone as a large-size filler is reasonable for con-
cretes of structures operating under conditions of central and eccentric compression.

Keywords: concrete, cubiform crushed stone, concrete structures, precast reinforced con-
crete.

OCHOBHbIM MaTepManom A5 BO3BeAeHMA Pa3HOOOPa3HbIX CTPOUTESbHBIX KOHCTPYKLMIA, B
ToM ymcne n cbopHbix, aBnseTca 6eToH. HasBaHMe HeToHa 3a4acTyto CBA3bIBAKOT C BMAOM MC-
Nob3yEMbIX 3aMOAHUTENEN, KOTOPbIE 3aHKMMatoT B beToHe A0 80 % o6bema, a UX CTOMMOCTb [10-
cturaeT 30...50 % CTOMMOCTN BETOHHbIX U Ke1e300eTOHHbIX KOHCTPYKUMIA. [T03TOMY n3ydyeHMre U
NPaBU/bHbIA BbIOOP 3aMOJIHATENS MMEET BaxKHOE 3HAYeHue A4 NnosydyeHusa 6eToHa c Tpebye-
MbIMU GU3MKO-MEXAHNYECKMMM MOKa3aTENAMM.

OAaHa 13 XapaKTepucTuK 3anonHuTene — dopma mUx 3epeH. B HOPpMaTUBHbIX JOKYMEHTAX
ee MPUHATO XapaKTepmn3oBaTb onpeaeeHHbIMM TEPMUHAMM.

LLlebeHb y3Kknx dpakumin — ApobaeHbIn KaMeHHbI MaTepuan ¢ Pa3MepomM 3epeH, CooT-
BETCTBYIOLLMM CTaHAAPTHbIM CUTAM C KPYT/bIMM OTBEPCTUAMMU AMAaMeTPOM OT 2,5 A0 20 mm, pas-
AeneHHbI Ha dpaKkumm aManasoHom 2,5 uam 5 mm.

LLlebeHb KybOBUAHbLIM — LWebeHb y3KMX dpakuMin C coaep:kaHuem 3epeH KyboBUAHOM
dopmbl He meHee 50 % No macce U coleprKaHNMemM 3epPeH NAacTMHYaTOM U UrnoBaTton Gopm He
bonee 15 % no macce.

LlebeHb KyboBUAHbLIA MeNKMn — WebeHb Ky6oBMAHbLIA C pa3mepom 3epeH oT 2,5 no 5
MM.

3epHa KyboBUAHOM GOPMbl — 3epHa LLEOHS C OKONOTON MOBEPXHOCTLIO B GOpME MPU3MbI
MM MHOTOTPAHHMKA, TOAWMHA U WMPUHA KOTOPbIX MEHbLUE A/MHbI He Boslee Yem B 2 pasa.

LLlebeHb M3 MIOTHBIX TOPHbIX MOPOA — MUHEPAJIbHbLIA 3EPHUCTbIN ChINy4Ynin maTepuarsn, no-
Ny4aembln ApobieHMeM MaCCUBHbIX M3BEPMKEHHbIX (MarmaTUYyecKkmx) MHTPY3MBHbIX TOPHbIX MO-
poA, (rpaHuT, Avoput, rabbpo 1 Ap.) co cpeaHe NNOTHOCTLIo OT 2,5 a0 3,0 r/cm3.

LLlebeHb Ky6OBUAHBIM BbIMYCKAOT B BUAE CAEAYIOWMX OCHOBHbIX GpaKkLmnin, Mm (Mo cuTam
C Kpyrabimu oTBepcTuamn): ot 2,5 no 5; ce. 5 ao 7,5; c8. 5 go 10; cs. 7,5 go 12,5; cB. 10 go 15;
cB. 12,5 no 17,5; cs. 15 go 20.

CooTBeTCcTBME paszMepoB GpaKLUMKM LWebHA NO CUTAM C KPYIAbiMKU OTBEPCTUAMM U 3epeH
ebHA No cMTaM C KBaApaTHbIMKU OTBEPCTMAMMK NpmBeaeHo B Tabanue 1.

Tabnnua 1. — CooTBeTcTBME pasmepoB Gpakumm WebHA Mo CUTam C KPYrbIMW OTBEPCTUAMM
1 3epeH WebHA No cMTam C KBaZpaTHbIMU OTBEPCTUAMM

OnameTp oTBEPCTMA KOHTPO/IbHOIO CUTa .
. CoOTBETCTBYIOLLIMIA pasMep 3epeH LWebHs No cutam
C KPYrbIMM AYEMKaMM U3 CTaH4apTHOro Habopa cut i
C KBaZPaTHbIMM SYEMKaMM, MM
ANA WebHs, mm
2,5 2
5 4
7,5 6,3
10 8
12,5 10
15 12
17,5 14
20 16
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LlebeHb KyOoBMAHbINM, B 3aBUCMMOCTM OT COAEPHKAHMA 3epeH KyOoBMAHOM, NAacTUHYa-
TOM 1 UrnosaToi GopMbl, @ TaK¥Ke OT COAEepPHKaHMA NbINEBUAHbIX U TAUHUCTbIX YaCcTUL, Knaccudu-
LUMPYIOT MO COPTam B COOTBETCTBUM C Tabauuen 2.

Tabnvua 2. — Knaccudumkauma webHs B 3aBUCUMOCTU OT COAEPHKaHNA 3epeH

CopepxaHue 3epeH nna- | CoaepaHue NblaeBns-
Copt CopeprkaHue 3epeH Kybo- P . P . P
. CTUHYATOM M MT1I0BATOM HbIX Y TAMHUCTbIX Ya-
KyboBUAHOTO BUAHON GOpPMbI,
. bopmbl, cTUL,
webHsa macc. %, He MeHee
macc. %, He bonee mac. %, He bonee
| Cebiwe 65 o 100 BKA. [o 8 Bkn. [o 0,5 Bkn.
[l Cebiwe 50 go 100 BK/. [o 15 Bkn. [o 10 Bk.

3epHa KybOBMAHOIO WEebHA BAMAIOT Ha MAOTHOCTb YMaKOBKM 3anosHuUTeNs B obbeme.
MHOrOYMCAEHHbBIMM IKCMEPUMEHTAIbHBIMM AAHHbIMK I0Ka3aHO, YTO Hamnbosiee NA0THas yKaad-
Ka [0CTUraeTcs B 3aMo/IHUTENle, COAEPIKALLLEM 3ePHA B BMAE Pa3/IMYHbIX MPaBUIbHbIX MHOrO-
rpaHHMKoB [1-4].

KyboBuaHbih WwebeHb no dopme 3epeH Mo3BoAAeT Nosy4YaTb BOMbLIYIO NAOTHOCTb yna-
KOBKW MO CPaBHEHWIO C OObIYHbIM LIeOHEM, TaK Kak, BO-NMEPBbIX, COAEPHKUT MaNoe KOJIMYECTBO
3epPEeH MAacTUHYATOM M UrnoBaTon GOPMbl U, BO-BTOPbIX, XapaKTEPM3YETCa coAepKaHUeM 3epeH
Kyb60BMAHON GOpMbI (COOTHOLIEHME TOLLMHDBI (LWUMPUHbBI) K AanHe 1:2 1 meHee). B 3aBMcMMOCTH
OT KayecTBa KyboBUAHOrO LWEebHA coaepaHne TakmMx 3epeH B Hem konebnetca ot 50 o 65 % no
macce, cornacHo CTb 1311-2002 «lllebeHb KyBOBUAHBINM M3 MIOTHbLIX FTOPHbLIX NOPOA. TexHuye-
CKME YyC/IOBUSAY.

MpeAcTaBaseT MHTEPEeC UCCAeA0BaHNE OCHOBHbLIX PU3MKO-MEXAHUYECKUX XapPaKTePUCTUK
H6eToHa Ha KyboBMAHOM LLebOHe, NOCKONbKY B HACTOALLEE BPEMA JaHHbIM BUA 3aN0AHUTENA WUC-
No/ib3yeTcAa B OCHOBHOM B [IOPOXHOM CTPOWUTENLCTBE [/1A YCTPOMCTBA OCHOBAHMIA Mo/, aBTOMO-
HUNbHbIE 4OPOTU.

MNpenBapuTenbHO B /1abOPaTOPHbLIX YCA0BMAX OblN NMPOBEAEHbl UCMbITaHMA NO onpeae-
NIeHNI0 GU3MKO-MEXAHUYECKUX CBOMCTB ABYX Gpakuuii KyboBUAHOIO WebHs. Pe3ynbTaTbl UCMbI-
TaHWI No onpeaeneHnto 3ePHOBOIO COCTaBa NpMBeAeHbl B Tabanue 3.

MapKy no ApoBMMOCTM KPYMHOro 3anofHWTEeNA Onpeaensiv no CTeneHu paspylleHus
npobbl maTeprana Npu CKaTum B ULMANHAPE NPU HOPMUPYEMOWN Harpyske. Pe3ynbTaTbl UCMbITa-
HWI NpuBeAeHbl B Tabanue 4.

Tabnuua 3. — Pe3ynbTaTbl UCNbITAHMI NO onpeaeneHnto PU3MKo-mexaHnMYeCcKknx CBOMCTB

HaVIMEHO(B;;‘;/Ie uebHA qaj:z:igjf/:m MonHble ocTaTkK, % TpebosaHma HA,
1,25-5,4 98,9 98-100
KyboBuAaHbIM 2,5-86 93,5 95-100
op. 2—4 mm 5-7,5 7,5 no 10
7,50 0 He pgonyckaeTtca
5-8,5 99,2 95-100
KyBOBUAHbI 7,5-24,6 90,7 90-100
p. 6,3-10 10-64,3 66,1 30-80
12,5-1,8 1,8 ao 10
15-0 0 He ponyckaeTtca
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Tabnnua 4. — Pe3ynbTaTbl UCMbITAHWIA NO APOOMMOCTM KPYMHOTO 3aM0OAHUTENS

MNoTepa maccobl
Mapka LebHs
HanmeHoBaHMe LebHA NP UCNbITAHUAX Ha APOBUMOCTb,
. no apobumoctm
%
KybosumaHbii dp. 2—4 9,2 1400
KybosuaHbit dp. 6,3—10 11,5 1400

CofeprkaHume 3epeH naacTMHYaTon u urnosaTon dopmbl onpeaensanu no FOCT 8269.0-97
«lLlebeHb 1 rpaBuMin M3 NAOTHBIX TOPHbIX MOPOA, M OTXOA0B MNPOMbILLIEHHOTO NPOM3BOACTBA AN
CTpouTenbHbIX paboT. MeToabl PUINKO-MEXaHUYECKMX UCMbITAHNIY, a COAepKaHme 3epeH Kybo-
BuAHOM popmbl onpeaensnm no CTb 1311-2002 «LebeHb Ky60BMAHbIN M3 NAOTHbLIX FTOPHbLIX MO-
poga,. TexHn4eckme ycnosma». PesynbTaTbl UCMbITAHWA NpeACcTaBNeHbl B Tabanue 5.

Tabanua 5. — Pe3ynbTaTbl UCMbITAHWIA NO COAEPMKAHMIO 3EPEH

CopeprkaHue 3epeH
o . CopepaHue 3epeH
HanmeHoBaHme WwebHs (HA) niacTMHYaTOM M urnosaTon dop- .
KyboBMAHON dopMmbl, %
Mbl, %
KyboBuaHbii dp. 2—4 2,1 86,2
KybosuaHbii dp. 6,3—10 5,0 80,7

HacbINHYK NAOTHOCTb, CPeAHIO MAOTHOCTb 3€PeH KPYMHOro 3ano/IHNTeNa M CoAeprKa-
HWe 3epeH cnabbix nopos onpeaenann no FOCT 8269.0-97 «lllebeHb 1 rpaBuit U3 NAOTHbIX FOp-
HbIX MOPOA, N OTXOA40B MPOMbILLIIEHHOTO NPON3BOACTBA A5 CTPOUTE/bHbLIX paboT. MeToabl du-
3MKO-MEXaHUYECKMX UCMbITaHM Y. Pe3ynbTaTbl MCMbITaHMIA NpeAcTaBAeHbl B Tabaule 6.

Tabanua 6. — OnpeneneHne HacbINHOM NAOTHOCTW, CPeAHEeN NNOTHOCTW 3ePEH KPYMHOTo 3anos-
HUTENA U codepKaHWA 3epeH cnabbix NOPOA,

HacbinHaa naot- CpeZHAA NJIOTHOCTb 3e- CopeprkaHue 3epeH
HaumeHoBaHue webHs (HA) 3 3
HOCTb, KI/M PeH, Kr/m cnabbix nopoa, %
KybosuaHbii dp. 2—4 1320 2580 2,2
KybosuaHbiit dp. 6,3—10 1390 2580 1,6

Llenbto aKcnepMmeHTaibHbIX MCCIeA0BaHWI ABASIOCh NOJyYeHMe CPaBHUTE/IbHbIX MOKa-
3aTesiel OCHOBHbIX GU3MKO-MEXaHNYECKUX XapaKTepUCTUK BeToHa, M3roTOBIEHHOMO C MCMNO/b30-
BaHMeM 00Obl4HOro u KyboBmAaHoro webHa. MccnegoBaHma NPOBOAMAUCE HAa BOCbMM COCTaBax
H6eToHHOM cmecKn. Mcnonb3oBanuch cregyowme ¢pakumm 3anonHutenen: 5-10; 10-15; 15—
20 Mm 1 cmeckn dpakumin B cooTHoweHnn 40 % dpakumm 5-10 mm 1 60 % dpakumm 15-20 mm.
O6pasupl A41a NPOBEAEHUA UCTbITAHUI TOTOBUANCL B N1abOPaTOPHbIX YCA0BMAX; Nepen, UCMbiTa-
HMEM XPaHWANCb B HOPMaJIbHO-BNAXKHOCTHOW cpejie; NoABepraanucb UCMbITaHMAM B Bo3pacTe 28
cyT. Onpenenann cneaytolime NoKasaTenun: NPOYHOCTb NPU CHATUM, MPOYHOCTb MPU PACTAKEHNM
npwW packanblBaHWM, BOAOMNOINOLEHNE, BOAOHENPOHNLAEMOCTb U MOPO30CTOMKOCTb (MO KO-
duumneHTy Bo3ayxonpoHuuaemocTn). Nepen dopmoBaHnem o6pasLoB A48 NPOBEPKU MPaBU/ib-
HOCTM NOoA0BPAHHbIX COCTAaBOB OETOHHbIX CMeCel onpeaenann CpeaHto NA0OTHOCTb BETOHHOM
cMmecu. Pe3ynbTaTbl UCMbITAHWIM NpeAcTaBaeHbl B Tabavue 7.
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Tabnuua 7. — OnpeaeneHune cpeaHen N10THOCTU BETOHHOW CMecH

Ne HanmeHoBaHMWe 1 GPaKLMOHHbIN CpeaHAa nN0THOCTb BETOHHOM
cocTaBa COCTaB 3anosiHuTeNA cmecu, Kr/m?
1 Ob6bIuHbIN dp. 5—10 Mm 2410
2 KyboBuaHbi ¢pp. 5-10 mm 2430
3 Ob6bIuHbIN dp. 10-15 mm 2380
4 KybosuaHbit dpp. 10-15 mm 2390
5 Ob6bIuHbIN dp. 15-20 mm 2405
6 KybosuaHbi dp. 15—20 mm 2420
7 Ob6bIuHbIN dp. 520 Mm 2400
8 KyboBuaHbii dp. 5-20 mm 2430

[aHHble TabauLbl 7 NOKa3bIBaOT, YTO KyDOBUAHbIN LebeHb B BETOHHOM CMecK yKnaabiBa-
etca bonee NAOTHO, YeM 0ObIYHbIN LWebeHb, YTO OTPAXKAETCA Ha M3MEHEHUW cpeaHen NAOTHOCTH
HETOHHOW CMEecH U, Kak cneAcTBUE, Ha YMeHbLUEHMM BbiXxoaa OeToHa B NIOTHOM Tene. Pasnnyne B
N3MEHEHUM CpeaHelN NA0OTHOCTM BETOHHON CMECK 3aBUCUT, BO-NEPBbIX, OT GPaKLUMOHHOIO COCTaBa
3aMONIHUTENA, @ TaKXKe OT XapaKTePUCTMK COCTaBa (COOTHOLUEHME PACTBOPHOW COCTaBAANLWEN U
KPYMNHOro 3ano/IHUTeNs, BOAOLEMEHTHOE OTHOLLIEHWE, yA0D0YKNaAbIBAEMOCTb M T.4.).

Hapsaay ¢ TakMMKM XapaKTepUCTUKAMM KPYMHOrO 3anoHUTENs, KaK NPOYHOCTb, BEMYMHA
CUENNIeHUA LLeMEHTHOTO KaMHSA C MOBEPXHOCTbIO 3€PEeH M T.A., Ha M3MEHEHMEe MPOYHOCTHbIX Mo-
KazaTesneln 6eToHa OKa3biBaeT BAMSAHME MYCTOTHOCTb 3aMOHUTENA B YNIOTHEHHOM COCTOAHMM. C
OZIHOW CTOPOHbI, YeM OHa MeHblle, TEM MeHbllie TpebyeTca LeMEeHTHOro TecTa A5 3ano/IHeHUA
MyCTOT M TEM Bbllle MPY PaBHbIX Pacxodax LeMeHTa A0/KHa ObiTb NpoYHOCTb. C ApYroin CTopo-
Hbl, Y4&M MeHbLLIEe NMYCTOTHOCTb 3aMNOHUTENS, TEM Bbllle CPeHAs NAOTHOCTb 3aTBepAesluero be-
TOHA, @ MOCKOJIbKY CYLLECTBYET CBA3b MEM/Y MJOTHOCTbIO M MPOYHOCTbIO MaTepuana, caenosa-
TeNbHO, Bbllle ByAeT M NPOYHOCTb camoro 6eToHa. Pe3ynbTaTbl UCMbITAHMIA NO ONPeaeNeHUNIo
NPOYHOCTM Ha CXKATUE M PACTAKEHME NPU PacKablBaHUN NpUBEAEHbI Ha pUCYHKe 1.

160 —

120 — —

[

MpoyHocms, %

|
MR

[l

N¢ cocmaBa

PucyHoK 1. — Mpo4YHOCTb NPU CKATUM U Ha PacTAXKEHWE NPU packabiBaHMKM 06pasLoB Ha 06bIMHOM
N Ky6oBUAHOM LgbHe: = —npu cxkaTuy; | || — npu pacTaxeHun
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[aHHble, NpMBEAEHHbIE HA PUCYHKE, CBMAETENbCTBYIOT O TOM, YTO KyYOOBMAHbLIN LiebeHb
HapAay C NOBbILEHNEM MPOYHOCTM MPU CKATUM YMEHbLIAET CONPOTMBAEHNE BETOHa paspylle-
HUIO MPW pacKkanbiBaHUW. MccnenoBaHMa MO ONpeaesieHnlo BAUAHUA 3epeH NAacTMHYaToM
(newagHom) n nrnosato GopPMbl Ha MPOYHOCTb DETOHA MPU PaCTANKEHUM MOKa3aau, YTo Mpu
YBE/IMYEHUN COAEPMKAHMA AaHHbIX 3EPEeH COoMnpoTMBAEHMe 6eToHa pPacCTAKEeHMI0 BO3pacTaerT.
MOHO NPeano/IOKMTb, YTO CHUMKEHME MPOYHOCTM Ha PaCTAXKEHME NPU PaCKaiblBAHUM BbI3BAHO
dopmolt 3epeH KyboBUAHOTO LWEOHA (HM3Koe coAep»aHue 3epeH NAacTMHYaToOM M Ur1oBaToOM
dopmbl). MPoOYHOCTb MpPU CKaTUM OETOHHbLIX 06pasLoB Ha KyboBMaHOM uiebHe Bo3pacTaeT
B cpeAHeM NpuMepHo Ha 25—30 %, a NPOYHOCTb NPW PACTAXKEHUM NPU PACKaNbIBAHMM YMEHbLLA-
eTcA Ha 5-12 %.

YBennyeHne NPoYHOCTM NPU CHATUM TaKKe onpeaenaeTca rpaHy/JOMeTPUYeCKMM COCTa-
BOM KPYMHOrO 3ano/HUTENA N XapaKTeEPUCTUKAMM cocTaBa BETOHHOM cmecn. He BNOAHe ACHOM
ABNAETCA 3aBMCUMOCTb COMPOTUBAEHMA DBETOHa PACTAMEHMUIO MPW PACKabliBaHWMM OT TPaHy/o-
METPMYECKOro COCTaBa KPYMHOro 3anoaHUTeNA.

K Becbma BaKHbIM XapaKTEPUCTMKAM KadyecTBa HETOHOB OTHOCATCA 3KCMyaTauMOHHbIEe
nokasaTefin, TakMe KaK BOAOHENMPOHMLIGEMOCTb M MOPO30CTOMKOCTb, KOTOPblE ONpeaensnmn co-
rnacHo [OCT 12730.5-84 «betoHbl. MeToabl onpeaeneHna BoaoHenpoHuuaemoctu» n FOCT
10060.2-95 «BbeToHbl. YCKOpeHHble MeToAbl onpeaeneHna MOPO30CTOMKOCTU MPU MHOFOKpaT-
HOM 33aMOPaXMBAHMM N OTTaMBaHUM». [1NA NepBOHAYaIbHON OLLEHKW 3KCM/yaTaLMOHHbIX MOKa-
3aTenen onpeaenany BogonoraouweHe obpasLoB, MOCKObKY OHO ABAAETCA KOCBEHHOM XapaK-
TEPUCTUKON BOAOHEMNPOHMLAEMOCTM M MOPO30OCTOMKOCTM BeToHa. [MoKasaTenn oueHMBann Mo
FOCT 12730.3—78 «MeToa, onpeaeneHns BOAOMOrAOLWEHMA» Ha npubope Tuna «AFAMA-2p».
Pe3ynbTaTbl MO onpeaeneHuto BOAOMOMIOWEHWA, KO3PPULIMEHTa CONPOTUBAEHNSA BO34yXOMNpPO-
HMLL@AEMOCTM M OXMA3aeMaa MOPO30CTOMKOCTb M BOAOHENPOHMUAEMOCTb 06pa3LL0B BOCbMMK CO-
CTaBOB NpuBeAeHbl B Tabanue 8.

Tabnnua 8. — Pe3ynbTaTthl MO onpeaeneHuto BoAOMNOMNOWEHNA, KO3ddULUMEHTA CONPOTUBAEHMUSA
BO34yXOMPOHMLAEMOCTM U OXKMAAEMON MOPO30CTOMKOCTM M BOAOHENPOHNLAEMOCTM 06Pa3LoB

|.< -
Ne co- BoagonornouleHune, 03¢GuUERT CONpo MOpPO30CTOMKOCTb, BoaoHenpo-
TUB/IEHWNA BO3YXO-
CTaBa macc. % 3 LMK HMUaemocTb, Mlla
NPOHMLLAEMOCTH, ¢/cm
1 5,3 7,3 150 0,6
2 4,7 8,8 150 0,6
3 4,4 10,2 200 0,8
4 4,4 10,5 200 0,8
5 4,8 9,8 200 0,8
6 4,1 12,6 200 0,8
7 6,2 6,2 100 0,4
8 4,9 9,3 150 0,6

[aHHble Tabanue 8 No3BONAIOT CAeNaTb BbIBO/, YTO MCMNO/b30BaHME KyBOBUAHOTO LLeOHS
He B/IMSIET Ha MOPO30CTOMKOCTb M BOAOHENPOHMULAEMOCTb BeToHa. HesHaunTensHoe pasnnumve B
noKasaTenAax BOAOMOMMOWEeHNS U Ko3ddULMEHTa CONPOTUBAEHMA BO3AYXOMNPOHMLLAEMOCTH Bbl-
3BaHO HOPMa/IbHOM MOrPELHOCTLI0 MPK ONpPeaeeHNN KOHTPOIMPYEMbIX NMOKa3aTesen.

BbiBoAbl. Ha OCHOBaHMM pPe3ynbTaTOB IKCMEPMEHTabHbIX UCCeA0BaHUA PaLMOHaNbHOM
06/1aCTblo MPUMEHEHUS KyBOBUAHOIO LEOHA MOXHO CYMTaTb €ro UCMoAb30BaHMe A8 U3AeNni
N KOHCTPYKLMI, paboTatoWwmx B YCAOBUAX LLEHTPAIbHOIO Y BHELEHTPEHHOIO CXKaTUA.
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