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Peztome. Llensv. Paspabomrxa onmumanvusix peyenmyp OemMoOHHbIX cMecell ¢ UCNONb308AHUEM
MECMHO20 NPUPOOHO20 CbIPbs 8 BUOE 2PABULIHO-NECHAHbIX cMecell MecmopodcoeHutl Yeuenckoii Pec-
nyonuku. Memoo. Memoowi ucciedosanus, npunamsie 6 pabome, OCHOBbIBAIOMCI HA MEeOPEeMULeCKUX
NPUHYUNAX U 3AKOHOMEPHOCMSAX NPOEKMUPOBAHUSL U ONMUMUZAYUU NOTUOUCHEPCHBIX MHO2OKOMNO-
HEHMHBIX cucmem, (azo- u CmpyKmypooopazo8anull KIUHKePHbIX MUHEPAN08, 02uKe Mamemamuye-
CKUX PACYemos, MexHOI02UYeCKUX OCOOEHHOCMSX CMPYKmMypooOpa308anHusi KOMHOZUYUOHHBIX MACC,
MeopemuyecKux NpUHYUNAx YpasieHus peoiocutecKumu npoyeccamu cmpoumenvbtovix cmecel. Bcee
9KCnepuUMeHmabhvie OaHHble, NPEOCMAasieHHble 8 pabome, NOJIYUeHbl CO2NACHO MemoouKam oeti-
cmeyrowux Hopmamuenwvix ookymenmos (I’ OCT, pexomenoayuii u op.). Pezynemam. B pabome npeo-
CMasienvl pe3yibmanmvl UCCIe008aHUsL COCMABO8 U C80UCmE necuano-epasuiinbix cmecei (III'C) me-
cmopodcoenuti Yeuenckoti Pecnybnuku u 6emonog na ux ocnoge. B uacmuocmu, uzyuenvi epamyno-
Mempuyeckull U Xumuieckull cocmasvl u Qusuxo-wexanuveckue ceoticmea I1I'C. Ilpousseden ananus
HAYYHOU JUMepamypsl U Onvlma NPpUMeHeHUs NeciaHo-epasulinblx cmecel 8 cmpoumenvcmee. Ilpeo-
cmasiienvl edyujue HayuyHvle WKOIbl CMpAansl u 3apybescvbs ¢ obnacmu demonosedenus. H3yuenvl
peonocuieckue noxkazamenu OEMOHHLIX cmecell U NOAYYeHA OUHAMUKA HAOOpa NpoOYHOCMU OEmoHO8
PA3HBIX KIACCO8 HA OCHOBE HEOD02AUICHHBIX NeCUAHO-2PABULHBIX CMecell 8 NPUCYMCMBUU XUMUYLECKOU
0obasku — cynepnaacmuguxamopa «llonunnacm CII-1». Bwteoo. Ilpeoracaemcs 6 bemonax 0ns He-
0MBemcmeeHHbIX KOHCMPYKYULL UCNONb3084Mb NeCUAHO-2PABULIHbIE CMECU 8 eCECMEEHHOM UX 8Uoe
0e3 0ONOIHUMENbHBIX 3ampam Ha obocaujeHue cocmaesd. Ycmanosnena yenecooopasHocms noiyuye-
HUsL 6EMoOHO8 HeBbICOKUX KAAcco8 ¢ ucnonvzosanuem I1I'C be3z ee obozaweHus u GpakyuoHupo8aHus.
Paboma evinonnena 6 pamxax ucciedosanuii no peanuzayuro Hayunoz2o npoexma Ne 18-48-200001
«Bvicokokauecmeennvie 6EmoHbl ¢ NOBBIUUEHHBIMU IKCHIYAMAYUOHHBIMU CEOUCMBAMU HA OCHOBE
MeCmHO020 NPUPOOHO2O U MEXHOLEHHO20 CbIPbA» NOYHUBUIE20 N00JepicKy Poccutickoeo ¢honoa ¢yn-
oameHmanvhvix ucciedosanuily (PODU).

Knrwouesvie cnosa: mecmmoe colpve, necuano-epasutinas cmecb, bemoHHvle cmecu, Oemonbl,
3anoaHumens u3 necuano-epasulinblx cmecell, cynepniacmuguxamop «llonunnacm CII-1», peonozu-
yeckue u QuzuKo-mexaHuieckue ceOUCMaa, OUHAMUKA HAbOpa NPoYHOCMU OEemoHa
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Abstract Objectives Development of optimal recipes of concrete mixtures using local natural
raw materials in the form of gravel-sand mixtures from deposits of the Chechen Republic. Method The
research methods adopted in the work are based on the theoretical principles and laws of designing
and optimizing polydisperse multicomponent systems, the phase and structure formation of clinker
minerals, the logic of mathematical calculations, the technological features of the structure formation
of composite masses, the theoretical principles of controlling the rheological processes of mixes. All
experimental data presented in the work were obtained according to the methods of current regulatory
documents (GOST, recommendations, etc.). Result The paper presents the results of a study of the
composition and properties of sand and gravel mixtures of deposits of the Chechen Republic and con-
cretes based on them. In particular, the granulometric and chemical compositions and the physicome-
chanical properties of sand and gravel mixtures have been studied. An analysis of the scientific litera-
ture and experience in the use of sand and gravel in construction. The leading scientific schools of the
country and abroad in the field of concrete science are presented. The rheological indices of concrete
mixes were studied and the dynamics of the curing of concrete of different classes were obtained on
the basis of unfortified sand and gravel mixtures in the presence of a chemical additive, the superplas-
ticizer Polyplast SP-1. Conclusion It is proposed to use sand-gravel in its natural form in concrete for
non-critical structures in its natural form without additional costs for enriching its composition. The
feasibility of obtaining low-grade concrete with the use of sand and gravel mixtures without its en-
richment and fractionation is established.

Acknowledgment The work was performed as part of research on the implementation of the
research project Ne 18-48-200001 "High-quality concretes with enhanced performance properties
based on local natural and technogenic raw materials” received support from the Russian Foundation
for Basic Research (RFBR).

Key words: Local raw materials, sand-gravel mix, concrete mixes, concrete, aggregate from
sand-gravel mixes, Polyplast SP-1 superplasticizer, rheological and physicomechanical properties,
dynamics of concrete strength

BBenenue. 13 0obIioro MHOTO0Opa3usi CTPOUTENHHBIX MATEPHAIOB, IPUMEHSIEMBIX B IPO-
MBILIJIEHHOM, TPaKJaHCKOM W MHIMBHyaJbHOM CTPOMTENbCTBE, NecuaHo-TpaBuitHbie cmecu (I11'C)
CUMTAIOTCSI OJTHUM U3 CaMBIX MOIYJISPHBIX, TOCTYITHBIX U MPUMEHSEMBIX CTPOUTEIBHBIX MaTEPHAIIOB,
JOOBIBaEMBIX MPH IMTOMOIIM CHEIUATBHON pa3pab0oTaHHONW TEXHUKH CO JHA PEK UM B OOBIUHBIX Kapbe-
pax [1-3].

I'maBHble TexHHUeckue xapaktepuctuku [II'C — ompenenénHoe cOamaHCHPOBAHHOE MPOLEHT-
HOE COJIepKaHWEe TecKa M TPaBHsl B UCXOMAHOM Martepuaie. [IpoleHTHOe colepKaHue dTHUX BaKHBIX
KOMITOHEHTOB B MCXOJJHOM COCTaBe IecyaHO-TPaBUIHOI cMecH ompeessieT ee IeHy U 001acTh, B KO-
TOpOW OHa OyIeT WCIOIB30BaThCA. B 3aBHCHMOCTH OT TOTO CKOJIBKO TPOIIEHTHOTO COAEPIKaHUs rpa-
Bus [II'C nenurtes Ha rpynnel: ot 15 1o 25 npouenTos, ot 25 1o 35 npoueHTos, oT 35 1o 50 mpoueH-
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TOB, 0T 50 10 65 mpoueHToB U ot 65 1o 75 npouentoB. Copruposanue III'C Ha rpynmsl (ppakuun)
JIeTIaeTCsl Cpa3y Ha MECTe JOOBIYH C MOMOIIBIO CIICIMATBHOTO METO1a rpoxodeHus [4-6].

Takum o0Opa3om, celppeBasi 0a3a Ui CTPOMTENBHOTO MPOU3BOJCTBA, B TOM 4Huclie OeToHA U
KeJe300€TOHa, MOXKET OBITh CYIIECTBEHHO PAaCUIMpPEHa 3a CUET PAllMOHAIBHOIO UCIIOJIb30BAHUS MECT-
HBIX TIECUaHO-TPABHIHBIX cMecel, nmeromuxcs B Ueuenckoit Peciyomuke (YP).

IMocranoBka 3ana4yn. AHaIM3 Hay4yHOM JIMTepaTypbl U omnbiTa puMeHenus [11'C B ctpoutenscTBe
CBUJICTENILCTBYET O HEIOCTATOYHOW W3YYEHHOCTH COCTABOB M CBOWCTB OETOHOB Ha OCHOBE BATyHHO-
necyaHo-TpaBuitHbIX cMecelt (BITT'C) mectoposxnenuii UP [7,8].

HccnenoBanust TaKMX MUPOBBIX Y4eHBIX B oOactu 6eroHoBenieHus kak FO.M. baxenos [4], C-A.IO.
Myprazaes [2], B.C. lembsinoBa, B.C. JlecoBuk [6], B.W. Kanammukos, B.I'. barpakos, [I.K-C. baraes [5],
I1.T. babaes, H.H. Jlonrononos, 1.H. AxBepnos, W. Berg, F. Sybertz, R. Hardtl, U. Wiens u jp., mokasbI-
BAIOT aKTYaJIbHOCTh HANpaBJIEHUs Pa3pabOTKU M BHEAPEHUS COCTABOB TsDKEINBIX OeToHoB Ha ocHoBe [1I'C B
COBPEMEHHOM CTPOUTENBCTBE, B TOM YHCIIE U MOHOMUTHOM. OJIHAKO, OTCYTCTBHE MOJHOIICHHBIX MpPaKTHYe-
CKHMX PEKOMEHJIALUI MO MPUTOTOBICHHUIO U HCIIOJIb30BAHHUIO TAKUX OETOHOB, MAION3yYEHHOTCH CBOMCTB U
COCTaBOB BAIYHHO - MECYAHO - TPABUHHBIX CMECEH, a TakKe OTCYTCTBHE SKCIIEPHMEHTAIBHBIX JAHHBIX T10
CpOKaM CITY>KObI U JOJITOBEYHOCTH TaKUX OETOHOB — OTPAaHMYUBAIOT IIMPOKOE MPHUMEHEHHE TaKUX OETOHOB
JUTSI MOHOJIMTHOT'O CTPOMTEIIbCTBA [9-14].

Takum 00pazom, noBbIeHHE d(h(HEKTUBHOCTH MOTydeHHs1 OETOHHBIX CMecel 1 OeTOHa Ha 3aIlOJIHU-
tensix u3 BIII'C mecropoxxnenuit YP, B wactHocTH, ¢ pycna pexku Axk Benenckoro paitona UP, sBus-
eTCsl aKTyaJlbHOM M CBOEBPEMEHHOW 3aJaueil pa3BUTHUS COBPEMEHHOTO HAyYHO-TEXHHUYECKOTO MpOo-
rpecca.

Kak u3BectHo, [1I'C ObIBaeT ecTeCTBEHHOTO MPOUCXOXKAeHUA. TaKkylo cMeCh JOOBIBAIOT CO JHA
PEK C HCIOB30BAaHMEM 3€MCHAPSIa WIIH ’KE OTKPBITBIM CITIOCOOOM C MMPHUMEHEHHEM YKCKaBaTOPOB TaM,
rJIe UIMEIOTCS TIEPECOXINNe peuHbie pycia (puc. 1).

s E o = &

Puc.l. Io6b14a necuano-rpaBuiinoii cMecu ¢ pycjia peku Axk Benenckoro paiiona UP

Fig.1. Production of sand and gravel from the bed of the river Akhk Vedeno district of the Czech
Republic

CymecTByeT Takke 1 o0oramieHHas necyano-rpasuiinas cMmech (OIII'C), B u3HaYaNbHBIH npu-
POAHBIN COCTaB KOTOPOU J00ABIAETCS TPaBUH.

Ceronust HaubonbIIee pacnpocTpaneHue nonyuuia umeHHo OIII'C, koTtopas uMeeT B CBOEM
coctaBe 70% rpaBus u 30% necka. Takoe COOTHOIIEHHE MO3BOJISIET ITOM CMECH HE JaBaTh CUIIbHOMN
ycaJK¥ Mpu OONbIIMX Harpy3kax. OHU MCHONB3YIOTCS Ui YCTPONCTBA MEPBUYHOTO CIOS Mepen 3a-
JUBKOW 0€TOHOM IUIOIIA/IKH, JIOPOTH WIIA YIIHIIBI.

[Iecuano-rpaBuitHass CMeChb, TaK K€, KaK U IECOK CTPOUTEIBHBIA MMEET BECbMa IIMPOKYIO
coepy npumenenus. [Ipuponnsie I1I'C, kak npaBuso, UCIONB3YIOTCA MPU YCTPONUCTBE JTOPOKHBIX MO-
KPBITH, BEPXHETO CJI0S1 OCHOBAHUS I TOKPBITUS U IS IPYTUX LEJIEH TOPOKHOTO CTPOUTENILCTBA B
COOTBETCTBUU C CYIIECTBYIONUMHU TPEOOBAHHUIMHU U TMPABIIAMH CTPOUTEIIHCTBA aBTOMOOMIIBHBIX J10-
por.

[II"C ucnonb3yeTcs A1 BEIpaBHUBAHUS CTPOUTETBHBIX TUIOMIA0K, TPUMEHSIETCS B IOPOKHOM
CTPOUTENLCTBE, i 0OpaTHOW 3aCHINKK TPAHIIEH M KOTJIOBAHOB B MPOMBIIIJICHHOM U KHIUITHOM
CTPOUTENHCTBE, MPH TPOKIJIAIKE KOMMYHHUKarui. OOoraiieHHas NecYaHO-TpaBUHAs CMECh MOJKET
OBITH UCTIONB30BaHA MPHU MPOU3BOCTBE OETOHOB U Ha (DYHIAMEHTHBIX paboTax.
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O6mme pusnyeckue croiictBa [1I'C 3aBuCAT OT (U3UIECKUX CBOWCTB KOMIIOHEHTOB, KOTOPBIC
BXOJISIT B €€ COCTAB, a TAKXKE OT IPOLEHTHOI'O COOTHOLIEHUS IECKa U I'PaBHUs.

[Ipuponnas necuaHo-rpaBUiiHas cMeCh JOJKHA COJEp)KaTh 3€pHA TpaBus pazMepoM Ooiee 5
MM He MeHee 10% u He 6omnee 95%. OObIYHO coepIKaHue TPaBHsl B CPEIHEM KOJIEOIETCs B Mpeaenax
10-20%, HO B HEKOTOPBIX Kapbepax MoryT AoosiBatbes [1I'C ¢ cogepxanuem rpasust 10 35%.

OoorarienHasl MPUPOJAHO-TPABUIHASL CMECh B 3aBUCHMOCTH OT MPOIEHTHOTO COJICPKAHUS 3e-
pEH IpaBus MOAPA3AEIAETCS Ha MATh rpynn. OT 3TOro 3aBUCUT M LIEHA Ha KaXKAYI0 M3 TPYII 3TOTO
MaTepuaia.

MeTtoabl uccienoBanusi. B Hacrosmiee Bpems BIII'C B pecniy0iauke nmpuMeHseTcs MOCie ero
oOoraieHus ¢ IoJy4eHHueM MIeOHsT U3 TpaBHs, KOTOPBIA UCIONb3YyeTCS B Ka4eCTBE KPYITHOTO 3aroJi-
HUTEJNS 175 OETOHOB HU3KHX U CPEAHMX KJIACCOB MO MPOYHOCTH. ECTECTBEHHO Takash TEXHOJIOrMYe-
CKasl IeroyKa 1Mo ApoOIeHuIo u pacceBy npoaykra apodnenus [1I'C cBs3ana ¢ sHepro- u Tpyao3arpa-
TaMH.

[Ipemyiaraercss B OeTOHAaX Al HEOTBETCTBEHHBIX KOHCTPYKIMH mcmonbs3zoBath [II'C B ecre-
CTBEHHOM €ro BHJie 03 JOMOIHUTENbHBIX 3aTpaT Ha o0oramieHue ee cocrapa. Jljig 3Toro HaMu mpose-
JIEHBI DKCIIEPUMEHTAIbHBIC HCclieoBaHus cocTaBOB U cBOMCTB [1I'C UedeHckoro MecTOpoxaCHUS B
Hay4yHo-TexHHYEeCKOM LEHTpE KOJUIEKTUBHOTO M0JIb30BaHUsA «COBPEMEHHbBIE CTPOUTEIbHbBIE MaTepU-
anbl U TeXHoJIorun» U HayuHo-HccnenoBaTenbckoM HEHTPE KOJUIEKTUBHOrO NoJib3oBanus «HaHotex-
HOJIOTUW U HaHOMaTepuasbl» [ pO3HEHCKOro rocy1apCTBEHHOI0 HEPTSIHOTO TEXHUYECKOTO0 YHUBEPCHU-
TeTa UMeHHU akajeMuka M.Jl. MUJIJIMOHIITUKOBA.

Obcyxaenne pedyabrarToB. [1o pesynsraTtam pacceBa BIII'C ¢ pycna peku Axk Benenckoro
paitona YP na Habope cuT ¢ pazmepamu sigeek oT 5 MM 70 40 MM yCTaHOBJICHO CIIEIYIOIIEe COOTHO-
HIEHHE KPYIHON U MenKo# ¢pakiuii (Tadi. 1).

[TomHbIe ¥ YacTHBIE OCTATKU HA CHTAX MECYaHOW U TPaBUUHON (hpaKIHid PEACTABICHBI HUXKE B
Tabin. 4 u 6.

Ta6auua 1. PesyasTaTsl pacceBa BIII'C na curax 5-40 mm
Table 1.The results of the sieving of HSV on sieves 5-40 mm
Conepxanne 3epen ¢paxuuii B BIII'C, % mno macce
The content of grains of fractions in HSA,% by weight

0-5 MM 5-10mm | 10-20 MM | 20-40 MM > 40 MM

HanmMeHoBaHUE CBIpbsI
Name of Raw materials

BanynHo-necuano-rpaBuiiHasi cMech
(BIII'C) ¢ pycna pexu Axk YP
Boulder-sand-gravel mixture (VPGS)
from the river bed of the Akhk CR

B kadecTBe BSKYIIETO0 B KCMEPUMEHTAIBHBIX MCCIICOBAHUAX MPUMEHSJICS TOPTIAHAIIEMEHT
(TTLY) mapxu M500 J1I0 Uupu-FOpToBcKoro 1eMeHTHOro 3aBojia, IMPOKO NMpUMEHseMblil B UeueHCcKoi
PecniyOnuke.

B kauectBe xmmuueckoi qo0aBku B coorBeTcTBUU ¢ 'OCT 24211 «JloOaBku a1t OETOHOB.
OO6mue TexHu4Yeckrue TpedboBaHus» ObUT HcoNb30BaH cynepruiactudukarop «llomurmmact CII-1», co-
otrBercTBytomii TY 5870-005-58042865-05 (Tabm. 2).

[Tone3Has Tomma MECTOPOXKIEHUS COCTOMT W3 BaJIyHOB, TaJICYHO-TPABUMHOW M IECYAHOU
¢dpakuuit. ['paBuitHas paxus npeodiagaer HaJ BATyHHOW U MIECYAHOM.

Coneprxanne cnaObIX U BBIBETPEHHBIX 3epeH 2,75 %. [lecuanas ¢paxius mpeacTaBieHa cpe-
HE3EpHUCTHIM MECKOM C MOJAYJIEM KPYMHOCTU OT 2,5 10 3,0 u moiaHbIM octaTkoM Ha cute 0,63 mm —
47,4 %.

Munepanorudeckas mecuaHasi (paxiusi MpencTaBieHa B OCHOBHOM 3epHamu kBapua 30 %,
kapOoHaToB 5 %, monesoro mmmara 33 %, 06;10MkoB mopoa 25 %. B Toie necyaHo-rpaBuitHON cMecH
BCTPEUAIOTCS TUH3HI U MPOCION KOHTJIIOMEPATOB, CIIEMEHTHPOBAHHBIX KApOOHATHBIM IIEMEHTOM MOTII-
HOCThIO 10-40 cMm.

35 10 23 27 5
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Taoauua 2. KauecrBenuble nmokasareiau 100aBku «Iloaumiaact CII-1»
Table 2. Qualitative indicators of additives ""Polyplast SP-1"

No 11 /1'[ HaI/IMCHOBaHI/I-C n_01<a3aTen;{ 3HauecHUE l'I-OK?BaTCJ'IfI
Name of indicator Value of indicator
1 ArperaTHoe COCTOSTHUE BonopactBopumblii MOpOIIOK
Physical state Water-soluble powder
2 I{set Colour Kopuunessiii Brown
3 PH-noxasarens, en., ne wMeumee PH- 7-9
indicator, units, not less than
4 Conepxanne Cl, % mne Oomee CI 0,1
content,% no more
S MaccoBasi 08 CyXHX BeIIECTB, % He 98
menee Mass fraction of solids,%, not less
6 Ho3uposka, % ot maccel niementa Dos- 0,4-0,8
age,% by weight of cement

Benenckoe mecropoxaenue III'C xapakTepus3yercsi CICIYIOIUMU (U3HKO-MEXaHUICCKUM
cBoricTBamu (Taou. 3).
Ta6nuna 3. ®uznko-mexannuyeckune xapakrepuctuxku BIII'C Begenckoro mecropoxaenus
Table 3. Physico-mechanical characteristics of VPGS Vedeno field

No [Tokazarenu 3
y Indicators HARCHIA
n/n Values
CpenHss TUIOTHOCTH B IIETHNKE, KT/M3
-1h B IE 3 2623
1. The average density in pillar, kg / m
Koaddumument pazpeixienus
. . 1,33
2. Loosening coefficient
3. HacslmHast mI0THOCTb, Kr/M°
; 3 1971
Bulk density, kg/ m
4, Kareropus nopo TpyaHOCTH pa3pabOTKH IKCKaBaTOpaMHU m
Excavator development breeds category rocks

ITo pesynbratam pacceBa BIII'C ¢ pycna peku Axk Beaenckoro paitona UP Ha HabGope cur ¢
pasmepamu sigeek oT 5 MM 70 40 MM YCTaHOBJIEHO CIIEIYIOLIEe COOTHOIIEHHE KPYNHOM M MeIKon
dpaxuii (cM. Tada. 1) — necok — 35 %, rpasuii — 60 %, BamyHsl —5 %.

I'paBuiiHas ¢pakuusa npeoOnagaeT HaJ BAIYHHOM M IecyaHOHM, cocTaBisisl 0ojiee MOJOBHUHBI
BIIT'C.

MaxkcumanbHble pa3Mepbl eqMHUYHBIX BalyHOB — 20-30 cM; 0JJTHAKO OHU BCTPEYAIOTCs KpaiiHe
penko (puc. 2).

OO0 3TOM CBUIETEIBCTBYIOT PE3YNbTAThI MOJIEBOTO pacceBa Marepuana. Coaepxkanue Gpakuuu
kpynHee 150 MM cocraBinsieT B cpeaneM 2,8 %, kpynHee 200 mm — 1o 0,5 %. Bamyns! u rpaBuii xopo-
110 OKaTaHBbl, Yalle BCEr0 OHU UMEIOT OKpYTJIble, IIapooOpa3Hble U OJIM3KHE K HUM, a PEKe JIETEeIIKO-
BUJIHBIE ()OPMBL.

I'paBuii Menkux (pakiuii 0T4aCTH COXpaHseT MepBOHAYaIbHBIE OUepTaHUS OOJIOMKOB (Cria-
’KEHBI YTJIbI) B COOTBETCTBEHHOCTH 0OJIOMKOB OCaJ0YHBIX MOPO/I.

ConeprxaHue 3epeH IUIacTUHYATON M UriioBaTtoi popm cocraBiser He Gosee 20 % mo macce.
[ToBepXHOCTH TpaBUsI W BaJyHOB, CIOXKEHHBIX 3(dy3nBamMu, KBapIUTaMH M KBapIeM, Kak IpaBUIIo,
IJIaJIKast, @ COCTOSIIMX U3 IPYTUX MOPOJI Topasao Ooee mepoxoBaTas.
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Puc. 2. Banynno-necuano-rpasuiinoii cmecu (BIII'C) Begenckoro mecropo:xaenusi: a — BIII'C B ecte-
CTBEHHOM BHJe; 0 — mecuanas ¢ppaxkuusa u3 BIII'C, nosyyeHHas myTeM ee NpoceMBaHMs; B — IPaBUM U3
BIII'C; r — BBLIYHBI B pycie p. AXK
Fig. 2. Boulder-sand-gravel mixture (VPGS) of the Vedeno deposit: a - VPGS in its natural form; b -
sand fraction from HSV obtained by sieving it; in - gravel from HSGS; g - vuluny in the riverbed. Ahk

I'panynmomerpudeckuii cocraB rpapuitHol (pakuuu u3 [1II'C BemgeHCKOro MecTopoKIeHUs
npeJcTaBiIeH B Ta0I. 4.

Taoauua 4. I'panynomerpudeckuii coctaB rpaBuiiHoii ppaxuuu III'C BegeHckoro MecTopokaeHust
Table 4. Granulometric composition of the gravel fraction of PGS Vedeno field

HanmenoBaunue IIOKa3aTeiIsa 3Ha‘ICHI/IC IIoKa3aTeist
Name of indicator Value of indicator
Opakiuu OcTtaTku Ha cuTtax, % mo macce
rpaBusi, MM Pasmep cut, Mm Sieve residues,% by weight
Fractions Size of sieves, mm YacTHble TTonusre
gravel, mm Private Full
70 0,0 0,0
40 14,5 14,5
20-40 30 8,3 22,8
22,5 11,2 34,0
20 9,8 43,8
17,5 6,2 50,0
15 9,5 59,5
10-20 12,5 7.9 67,4
10 8,6 76,0
7,5 14,2 90,2
>-10 5 9,8 100

[IpouHOCTHBIE TTOKA3aTeNN IPABHsI B CYXOM U BOJOHACHIIIEHHOM COCTOSIHUSIX TPEJICTAaBIICHBI B
TadII. 5.
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Ta6auna 5. IIpounoctHbie nokasarean rpasus BIII'C Benenckoro mecropoxkneHust
Table 5. Strength indicators of gravel VPGS Vedeno deposits

Iokazarenu Indicators

Opakin rpasust, mm Gravel fractions, mm

Brand for frost resistance

5-20 10-20 5-10

ITorepss npu wucneiTanuu, % 1o Macce Test]

loss,% by weight
a) B BOJAOHACBINICHHOM COCTOSAHUN
koneOanus in a water-saturated state
fluctuations 8,15-10,01 7,66-9,93 8,15-10,60
cpenHue 3HaYCHUe average value 9,22 8,95 9,54
0) B BO3IYITHO-CYXOM COCTOSIHUHM (CpeJIHHE 3Ha-

enust) % in the ai}rl-dry stayt)é (average values)lojﬁ; 6,66 7,08 6,22
YBCJ'_II/I‘IGHI/IC noTep, % 28 21 35
The increase in losses,%
Mapxka apodumMocTu 800
Crushability mark
Mapka 1o uCTUpaeMOCTH n
Abrasion Grade
Mapka o Mopo30CTOMKOCTH F100

['panynomeTpuveckuii cocTaB U OCHOBHBIE XapaKTepUCTHKHU necuanoit gpakuuu u3 [1I'C Be-

JICHCKOTO MECTOPOXKICHHUS IIPUBEIcHA B Ta0IHIIe 6, XHMUYECKHI COCTaB — B Ta0JI.7.

Tadauuna 6. Xapakrepucruka necuanoii ppaxuun III'C BegeHCKOro MmecTopokaeHust
Table 6. Characteristics of the sand fraction of the ASG of the Vedeno deposit

NQ HaumenoBanue mokasarens 3HayeHue moxKas3areis
/1 Name of indicator Value of indicator
1. OcraTtky Ha cuTax, % I10 Macce
Pazmep cut, Mm Sieve residues,% by weight
Size of sieves, mm YacTHbIE ITonHabIE

3epHOBOIT Private Full
COCTaB: 5’0 0’0 0‘0
composition: 063 158 74

0,314 18,7 66,1

0,16 21,4 87,5

<0,16 12,5 100,0

2. |Moayns kpymHOcTH My Mk Size module

2,6

3. |['pymma necka 1o KpymHOCTH 3€peH
Group of sand by grain size

KpynHsiii necok

4. |Knacc mecka Sand class ITecok Il kmacca

5. |®opwma 3epen Grain shape OxaraHHast

6. |CoxmepikaHue MbLUICBUAHBIIN, TTIMHUCTBIX U HIMCTHIX 54
(TITN), % The content of dust, clay and mud (PIP),% ’

7. |Coaep:kaHue TIIMHBI B KOMKaX, % 13
The clay content in the lumps,% ’

8. |Mcrumuas miotHocTs, kr/M° True density, kg / m* 2733

9. |Hacsimuas miotrocts, kr/m” Bulk density, kg / m? 1383

10. |ITycTotHOCTH, % Voidness,% 49,2

11. |Coneprxanue opraHUYECKUX MpUMecel (OKpacka)
The content of organic impurities (color)

Becusernas Colorless

12. |Knacc no pagnoakrusHocTH Radioactivity Class

1
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Taoauna 7. Xumuuyeckuii coctaB necuanoit ppaxuuu u3 III'C BegeHckoro MecTopoxaeHunst
Table 7. The chemical composition of the sand fraction from ASG Vedeno deposits

No H/l'[ HaunmenoBaunue QKCHHOB 1 MCTAJIJIOB ConepmaHI/le KOMIIOHEHTOB, Macc. %
- Name of oxides and metals Content of components, mass. %

1. Si02 74,22 - 82,18
2. A1203 0,26 - 0,58
3. TiO2 0,06-0,11
4, Fe203 0,20-0,38
5. CaO 0,15-0,45
6. MgO 0,08-0,09
7. K20 0,11
8. Na20 0,08
9. Mn(10-6) 14,1
10. Cu (10-6) 5,5
11. Zn (10-6) 3,4
12. Sr (10-6) 0,8
13. Pb(10-6) 2,6
14, Cr (10-6) 5,7
15. Co (10-6) 1,1
16. Zr (10-6) 11,1
17. Ni(10-6) 6,1
18. ... npu 1000 °C 0,28
19. [Ipoune HeopraHMYECKUE BEIIECTBA

: . 0,23

Other inorganic substances

20. Cymma Amount 100

Jlis  uccieoBaHUSl PEOTEXHOJOTHYECKUX, (PU3MKO-MEXaHUYECKUX U OIKCIUTyaTallMOHHBIX
CBOWCTB OBLIM MPUTOTOBIICHBI OMBITHO-PACYETHBIM ITYTEM COCTaBBI OETOHOB C Mcnoib3oBanuem [1I'C
Benenckoro mecroposkaenus (tadi. 8).

Coipbe B Buze BIII'C Ha nmepBoM 3Tane mpoceuBanoch Yepe3 CUTo ¢ pazMepamu siueek 40 mwm,
T.e. B 0eToHHBIX cMecsx nmpumMenstack [1I'C ¢pakuuit ot 0 1o 40 Mm.

[Tomumo pacueTHbIX cocTaBoB Ha ocHoBe III'C B Tabmuie Takxke MPHUBEICHBI ISl CPABHEHUS
KOHTPOJIbHBIE COCTaBbl HA OCHOBE MECTHOT'O ChIpbs (11eOHs U necka benraroeBckoro u YepBieHHOTo
MECTOPOXKAEHUI COOTBETCTBEHHO).

B cocraBax B kauecTBe j00aBKHU Ucnonb3yercs cynepmiiactudukarop «llomumiaact CII-1», no-
3upyeMsblil B koinudectse 1,0 % oT Macchl 1ieMeHTa.

Jlnst ynoOCcTBa MOMY4EHUsI CPABHUTENIBHON OILIEHKHM ¢ KOHTPOJIbHBIMU COCTaBaMM MCCIIEyeMble
penenTypsl OBUTH TIOJTYYEHBI PABHOIIOIBM)KHBIE C MapKO# 1Mo ynoboykiansBaemoctu I13.

[TnotHOCTh GeTOHHOUM cMecu Ha 3amonHutene u3 I[II'C konebanacy B quamazone 2322-2394
KI/M°, 9TO COOTBETCTBYET IUIOTHOCTH TSUKENBIX GETOHOB. IIpH 9TOM BBeICHHE B GETOHHYIO CMECh XH-
muueckoit 106aBku «Ilomumiact CII-1» cnocoOCTBYeT 3HaUUTENBHOMY YJIYULIEHHIO TJIOTHOCTH CMe-
CH, CTI0COOCTBYsI O0Jiee IUIOTHOMY COJIMKEHHUIO YaCTHUII 3aIIOJIHUTEINS U MTOJTy4YE€HUE TUIOTHON YITaKOBKHU
UX 3€peH.

Jlo6aBka «Ilomumnact CII-1» Takxke BiusieT Ha BojouneMeHTHOe cooTHouleHue (B/Ll) Oeron-
HBIX CMeceid, ymenbias ero a0 15-20 %.

Kak BunHo u3 tabin. 8, monydyenue Ha HeoborameHHbIX [II'C 6eTonoB kitaccoB 10 B20 Bxito-
YUTEIBHO, YKOHOMHUYECKH 11€J€CO00pa3HO B Cllyyae MPUMEHEHHUs] XuMuueckon no6aBku «llomumact
CII-1». Onnako OeToHBI OoJjiee BBICOKMX KJIACCOB XapaKTEPU3YIOTCS MEPEepacxo/ioM BSIKYIIETo B
CpaBHEHHH C KOHTPOJIbHBIMU COCTaBaMHM Ha Iie0He, PH 3TOM TeM 0oJIbllle Iepepacxo [IeMEHTa, YeM
BhImIe Kiacc Oetona. Koaddunment nepepacxona BsKyIero B cocraBax Ha HeoOorameHHbIX [1T'C
BBICOKMX KJIaCCOB OOJIbIIIE €IMHUIIBI Ja)ke€ B T€X COCTaBaX, I MPUMEHSETCS XMMHUYecKas 100aBKa
«Tomumnact CII-1».
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Tabauna 8. CocTaBbl M CBOWCTBA 0€TOHOB HA OCHOBE MECTHOT'O ChIPbsi U3 HeoboramenHoro INI'C
Benenckoro mecroposkaeHus
Table 8. Compositions and properties of concrete based on local raw materials from unenriched ASG

Vedeno deposits

Pacxox maTepuanos Ha 1 M° GETOHHOI

CsoilicTBa OETOHHOM

=4 bt cMecH, KT . CBoiicTBa 6eTOHa
g © . - 3 cmecu Concrete Mix .

2 = Consumption of materials per 1 m® of . Concrete properties

a F . Properties

< O concrete mixture, kq

% L E E_ IIpouynocts

= 2 =]

85 |g® npu

=8 ) ckxarun, MIla
. |Hamvenoanme g« é S Inot- | Strength at
B | cocrasa So e 0K HOCTB | compression,
S Name =2 |5 ¢ 6 Mapxka | Gerona, MPa

composition § g =R T Ger. | xrind

=S z o 0 IIrc| 1j I1 Pl B B/ | cme- entecn | Density

=8 |E2 M, | 1o OK | of con-

E o § 2 CM crete,3

% o} 2 kg/m Rex? |Rex28

Q )

o 9]

=&
1. |KonrtposubHsIii 1 B75 210 - 1190 750 - 230 1,09 14 2310 8,0 12,8
2. |Pacuernsiii 1.1 (MlE)O) 9,8 235 1965 - - - 240 1,07 13 113 2322 8,2 13,0
3. |Pacuernsrii 1.2 195 2080 - - 2,0 180 0,92 11 2332 9,2 10,2
4. |KoHTposnbHbIii 2 B125 250 - 1200 730 - 235 0,94 13 2345 13,3 17,6
5. |Pacuernsrii 2.1 (M15’0) 16,4 287 1960 - - - 245 0,85 13 113 2342 12,3 17,1
6. |PacuerHsblii 2.2 243 2030 - - 2,5 183 0,75 12 2348 14,8 18,2
7. |KoHTpoJbHbIii 3 BI5 300 - 1200 625 - 235 0,78 14 2355 16,0 23,6
8. |Pacuernsrii 3.1 (M200) 19,7 355 1910 - - - 238 0,67 12 113 2350 15,2 22,5
9. |Pacuernsiii 3.2 295 1980 - - 3,0 185 0,63 10 2358 17,1 21,3
10.|KonTtposibHbli 4 B20 340 - 1250 530 - 230 0,68 13 2366 18,5 28,7
11.|PacuerHsrii 4.1 (M250) 26,2 414 1865 - - - 236 0,57 13 113 2365 18,0 27,5
12.|PacuerHsblii 4.2 350 1945 - - 3,5 182 0,52 14 2372 20,8 26,8
13.|KoHTposibHBIH 5 B2 375 - 1250 500 - 240 0,64 10 2370 22,1 30,8
14.|Pacuernsrii 5.1 (M360) 29,5 465 1825 - - - 243 0,52 14 113 2372 23,0 31,2
15.|Pacuernsrii 5.2 390 1915 - - 4,0 183 0,47 13 2377 25,3 315
16.|KoutpospHslii 6 B2S 420 - 1250 | 450 - 243 0,58 14 2380 23,4 33,9
17.|Pacuetnsrii 6.1 (M350) 32,7 550 1750 - - - 248 0,47 11 113 2375 24,2 34,9
18.|PacueTHblit 6.2 465 1840 - - 4,6 187 0,42 11 2378 27,4 34,5
19. |KoHTpospHblii 7 B30 460 - 1300 | 400 - 245 0,53 12 2392 28,6 43,3
20.|PacuerHsrii 7.1 (M400) 39,3 650 1660 - - - 252 0,41 13 113 2390 28,1 42,0
21.|PacueTHblii 7.2 515 1805 - - 5,2 192 0,39 11 2394 32,5 40,0

IIpumeuanue: 11 — nement mapku M500 JI0 npousBoacta «Heuenuement»; [II'C — HeoOoraleHHas necyaHo-rpaBUiiHas cMech BeleHCKoro mecto-
poxrenust ¢ppaxmymn 0-40 mu; 11 — mebens benraroeBckoro MecTopokaeHus ppakmun 5-20 Mu; I1 — necok UepBIeHCKOT0 MECTOPOXKIECHUS ¢ MOIYJIEM
kpymHoct Mk = 1,7; ]I — no6aska xumuueckast «Ilomammact CII-1»; B — Boga; B/L] — BomonementHoe cootHomenue; OK — ocajka KoHyca.

Note: C - cement grade M500 DO produced by Chechencement; TII'C - unenriched sand-gravel mixture of Vedeno deposit of fraction 0-40 mm; 11 -
crushed stone of the Belgatoevsky deposit of fraction 5-20 mm; P - sand of Chervlenskoye field with particle size modulus Mk = 1.7; D - chemical addi-

tive "Polyplast SP-1"; In - water; W / C - water-cement ratio; OK - sediment cone.

OTO OOBACHIECTCA TEM, YTO MO COJEPKAHWUIO IBUICBHIHBIX, TIIMHUCTBIX YacTHI] (KOTOpHIE
JOJKHBI OBITH He Oosiee 3 %) U TIMHBI B KOMKax (IoJkHBI ObITh He 6osee 0,5 %) necok u3 BIII'C Be-
JIEHCKOT0 MeCTOpokieHus1 He oTBevaeT TpedoBanusim 'OCT 8736.
Jns ucnionb3oBanus [II'C B Oonee BBICOKMX Kilaccax Tpedyercs ux oboramieHue U (hpaximo-
HUPOBAHHE, B IIEPBYIO OYEPEb, TPOMBIBKA.
JluHamuka Habopa MPOYHOCTH OETOHA pa3IMYHBIX KJIaccoB, MOXydeHHBIX Ha ocHoBe I1I'C Be-
JICHCKOTO MECTOPOIKICHUS, PEICTaBIIEHA Ha puUC. 3.
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Puc.3. lnunaMuka Ha0opa MPOYHOCTH 0€TOHA Pa3TUYHBIX KJIACCOB, MOJY4eHHBIX Ha ocHoBe III'C

BeaeHCKOro MecToposKIeH st
Fig. 3. The dynamics of the set of concrete strengths of various classes, obtained on the basis of
ASG Vedeno deposits

Amnanu3z puc. 3 CBHIETENBCTBYET, UTO AWHAMHKA Habopa MPOYHOCTH OETOHA Pa3IMYHBIX Kilac-
coB, nosiydeHHbIX Ha ocHOBe [1I'C BeneHckoro MecTopoxaeHus, B CpaBHEHUH ¢ KOHTPOJIbHBIMU CO-
cTaBaMH OETOHOB COOTBETCTBYET M3BECTHBIM 3aKOHaM Ha0Opa MPOYHOCTH OeTOHAa, HaOUpas B BO3-
pacte 7 cyTok okoio 70-80 % oT mpoekTHO# (28-CyTOUHOI) MPOYHOCTH.

BeiBoa. Takum 00pazom, pa3paboTaHbl M UCCIIEIOBAHBI COCTaBbl M CBOMCTBA OETOHOB Ha OC-
HOBE MECTHOro ChIpbsi U3 HeoborameHHoro I1I'C Benenckoro mecropoxaeHusi. JlokazaHo BO3MOXK-
HocTh ucnonb3oBanust [II'C B kauecTBe 3amoiHUTENEH B OETOHAX (V1T HEOTBETCTBEHHBIX KOHCTPYK-
II1i1) HEBBICOKMX KJIACCOB IO MIPOYHOCTH Ha CXKaTHe.

N3yuena muHamuka Habopa MPOYHOCTH OETOHA PA3IMUYHBIX KIIACCOB, TMOJYYEHHBIX Ha OCHOBE
[II'C BeneHCcKOro MECTOPOKICHUS U JIaHA UX CPaBHUTEJbHAS OLIEHKA

YcraHoBneHo, yTo npumMeHeHue xumudecko no0aBku «llomummact CII-1» cnocoOcTByer
YIAYYIIEHUIO PEOJIOTHYECKUX U (PU3UKO-MEXaHNYECKUX CBOMCTB OETOHHBIX cMeceil U OETOHOB Ha OC-
HoBe 3anoanuteneit u3 I1I'C mecropoxnenus Yeuenckoit Pecriyonuku.
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