VIIK 691.327:53

O PAIIUOHAJIBHOM ITPUMEHEHHUHA
KPYIIHOI'O 3AITIOJIHUTEJIA B TEXHOJIOI'MX BETOHA

H. JI. Ilonetixo, C. H. JIeoHOBUY

AHHOTAIIUSA

B nanHoli paboTe mMpUBOIATCS pe3yibTaThl UCCIECIOBAHUN BIUSHUS Pa3TUUHbIX
BUJIOB KPYIHOI'O 3amojiHuTeNs (1edeHb W3 rpaBusi M rpaBuii) B OETOHAX Kiacca 0
C12/15 npu M3roTOBJIEHHUH >KEIE300€TOHHBIX KOHCTPYKUMH. OTKa3 MpeanpusTusiMu-
MIPOU3BOIUTENSMU CTPOUTEIHLHON MHAYCTPUU OT MPUMEHEHUS B KAYECTBE KPYITHOTO 3a-
MOJTHUTEIISE B OETOHHOM CMecH 1IeOHS U3 TPaBUs ABJISAETCS] HEONIPABIaHHBIM U SKOHOMU-
4ecKU HelenecooOpa3HbIM. B pe3ynbpTare MpoBeAEHHBIX CPABHUTEIBHBIX UCCIIEIOBAHUIMI
YCTaHOBJIEHO, YTO NMPUMEHEHHE I'paBHsl B KAYECTBE KPYIMHOTO 3allOJIHUTENS B OETOHAX
OTPaB/IaHO B HU3KOMAPOYHBIX, C MPOYHOCTHIO Ha cxkatue 10 kiacca C12/15, rne He
MIPEIBSBISIIOTCS TPEOOBAHMSI TI0 MOPO30CTOMKOCTH U BOAOHEINpoHUIaeMocTH. Jlo-
IMyCTUMO HCMOJIb30BaHUE IrpaBus B OeToHax kiaccoB C18/22,5 + C20/25 ¢ tpe-
6oBanusiMH Kk Oetony mapok F100 u W4.

KiroueBble ciioBa: 1meOCeHs TPAHUTHBIN, IeOCHb W3 TpaBus, TPaBU, MO-
PO30CTOMKOCTh, OETOH, KJlacCc O€TOHA, BOJIOHETPOHUIIAEMOCTb.

JKCIePpUMEHTAJbHbIC HCCIEeIOBAHUA. AHAJIN3 Pe3yJbTaTOB

Panee neiicTBOBaBIINE HOPMATUBHO-TEXHUYECKNE JOKYMEHTBI PEKOMEH/10-
BAJIM NPUMEHSITHh B Kau€CTBE KPYMHOI'O 3alOJHUTENS sl OETOHOB KJIACCOB JI0
C12/15 mebGenb u3 rpaBus U rpaBuid, 0COOCHHO B KUJIUIIHOM CTPOUTEIHCTBE.

B nocneanue ronipl B KauecTBe KPYMHOTO 3aIIOHUTENS 7151 TSHXKEJI0ro 6eToHa
HCIIOJIB3YETCSl MIPEUMYIIIECTBEHHO T'PAaHUTHBIN IIe0€Hb, 3TO BEIET K HEBOCTPeOO-
BAaHHOCTH 0oJiee JEHIEBBIX U JOCTYHHBIX TpaBUsl U 1IEOHA U3 TPaBUs, K yBEJIUYe-
HUIO TPAHCIIOPTHBIX PACXO0JIOB U MOBBIIIEHUIO CEOECTOMMOCTH MTPOTYKIIUH.

B OAO «Hepyamnpom» Npou3BOAUTCS KPYIHBIN 3aMOJHUTENb JISI CTPOU-
TEIBHBIX pabOT, OCYIIECTBISACTCS H00bIYa U (QpaKIIMOHUPOBAHUE TpaBUs, APOO-
JICHUE TpaBusi, PpakIHMOHUpPOBaHHUE II€OHSA W3 rpaBus. KpynHbI 3amoJHUTENb
BBIITYCKAETCsl B BUJE TpaBusi U3 cMecu (ppakiuii 5-20 mm, 20-70 MM, 1mebHs U3 rpa-
Bus ¢pakuuit 5-10 Mm u cmecu ¢pakuuii 5-20 mm. [llebenb u3 rpaBust U rpaBuit
ynoBieTBopsitoT TpedoBanusmM ['OCT 8267-93 «IlleGeHp u rpaBuil U3 TMIIOTHBIX
TOPHBIX TMOPOJ JJIsi CTPOUTENBHBIX paboT. TexHuueckue yCIOoBUS» — BBEICH
01.07.1995 n CTb 1544-2005 «beToHbl KOHCTPYKLIMOHHBIE TsDKENbIE. TexHuue-
ckue ycnoBusi» — BBeZeH 01.07.2005. O6beM npou3BOACTBA I'PaBUsI COCTABIISIET
120-130 TBIC. M° B roj, meoHs u3 rpaBus — 110-130 ThIC. M B roJl, YTO SBJISICTCS
JOCTATOYHBIM JUJISI BOCHOJHEHHUS MNOTPEOHOCTEN MPEeANpPHUSITAN CTPOUTEIHHOU
oTpaciad MHUHCKOTO peruoHa.

B cBsi3u ¢ Bbilen3noxkeHHbIM Ha Kadenpe «TexHOIOrHsl CTPOUTENHLHOTO MPOU3-
BOJICTBa» bBeIopyccKOro HauMOHAIBHOIO TEXHUYECKOTO YHHUBEPCHUTETA IPOBEACH

KOMIUIEKC HMCCIIEJIOBaHUM I1IeOHS M3 IpaBuUs U rpaBusi KapbepoB «KpamyxuHo» u
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«Bonma» Ha mpeaMeT 3KOHOMUYECKOTO MPUMEHEHUsI UX B MPOU3BOJCTBE COOp-
HOT'O eJie300€TOHA U MOHOJIMTHOM CTpouTebcTBE. TpedoBanusi K OETOHAM IO
MX 9KCIUTyaTallMOHHBIM KauyecTBaM, 00JIACTH MPUMEHEHUS, PUZUKO-TEXHUUYECKUM
CBOIMCTBaM, YCJIOBUSIM JOJITOBEYHOCTH PACIIMPSAIOT 00JaCTh 3KOHOMUUYECKOTO
HCIIOJIb30BAHUS Pa3IMYHBIX BUJAOB 3amojiHuTene. Eciu ydecTh, 4TO 3aloIHUTE-
JIM 3aHUMaroT B 0eTtoHe 1o 80% o0beMa, a cToMMOCTh uX jgocturaetr 50% crou-
MOCTHU OE€TOHHBIX U KEJIC300€TOHHBIX KOHCTPYKIIUM, TO CTAHOBUTCS MOHSATHBIM,
YTO TIPABWILHBINA BBIOOP 3amoTHUTENEeH, Hanboaee paluoHaIbHOE UX MPUMEHE-
HUE UMEIOT OOJIBIITIOC BIUSHHE HAa CBOMCTBA OCSTOHHOM CMECH, OCTOHHBIX U JKeJIe-
300€TOHHBIX KOHCTPYKIMH, TE€XHUKO-DKOHOMHUYECKYIO 3(P(PEKTUBHOCTH MHPOU3-
BOJICTBA CTPOUTEIBHBIX U3AEIUNA U3 COOPHOI0, MOHOJIMTHOTO OETOHA U KEJIe30-
OeTOoHa B LIEJIOM.

[Ipy mpOEKTUPOBAaHUM COCTABOB OETOHHOW CMECH MCXOIAT U3 HEO0OXOIH-
MOCTH TOJIy4Y€HHUsI O€TOHA 3aJ]aHHOW MPOYHOCTH, KOHCUCTEHIUU U JOJITOBEYHO-
CTU TIPU MUHUMAIILHOM pacxojie neMeHTa. JIJist Tsokeabix 06 TOHOB MUHUMATBHBIN
pacxo reMeHTa oOecreynBaeTcsi MaKCMMaIbHBIM HACHIIIIEHUEM 00BheMa OeToHa
3aIOJIHUTEISAMHA U MUHUMAJIbHOU MyCTOTHOCTHIO CMECH 3aIIOJIHUTENIEH.

VY enpHasi NOBEPXHOCTh I'PaBUsl, 3€pHA KOTOPOTO UMEIOT OKPYIIIYHO, OKaTaH-
Hy10 (JOpMY, MEHBIIIE YIEITHHOW MOBEPXHOCTH IIEOHS C IMIEPOXOBATHIMU 3€pHAMH YT -
noBaroi popmpbl. [Ipyu oaMHAKOBON KPYITHOCTH T'paBUi, TTOCKOJIBKY 3€pHA €ro yKia-
TBIBAIOTCS 60JI€€ KOMITAKTHO, OTJIMYAETCS OT IEOHST HECKOJIBKO MEHBIIIEH ITyCTOTHO-
CTBIO. Y I00OYKIIabIBAEMOCTh OETOHHOW CMECH, MPU MPOYMX PABHBIX YCIOBUSX,
JIydllle Ha TPaBUH, YeM Ha IIeOHE. DTO MO3BOJISIET HECKOJILKO CHU3UTH BOJOIIEMEHT-
HOE€ OTHOIIIEHUE MPU COXPAHECHUM 3aJJaHHOW MOJBUXKHOCTU. bnaromapsi atomy B
OeToHax Ha rpaBuUM (C MPOYHOCTHIO Ha CKaTue HE BhIlIe kiaacca C20/25) nabmro-
naeTcs Jaxke dKoHomus mneMenTa (1o 15-20%) mo cpaBHEeHHIO ¢ OETOHOM Ha IIie-
OCHOYHOM 3aIloJIHUTENS, B TOM YHCJIE U TpaHUTHOM IeoHe [1, 2, 3].

KauecTBO 3amonHuTenei jysi 6eToHA ONpenesieTcss MPOYHOCThIO CIEILIe-
HUSl LIEMEHTHOIO KaMHSlI C MOBEPXHOCTBIO 3€pPEH 3amloJIHUTENEeH, COOCTBEHHOM
MPOYHOCTHIO 3aIlOJIHUTEIEH, (POpMOI 3epeH M YHUCTOTOW moBepxHOCTH [3, 4, 5,
6]. YcraHoBieHO, YTO HA KOHEYHYIO MPOYHOCTh OETOHA MOMHUMO KAadecTBa 3a-
MOJIHUTEJICH peliaroliee 3HaueHue OKa3bIBA€T M PACXO]] COCTABIISIONIUX OETOH-
HOM CMe€CH, KOJIMYECTBO KPYITHOT'O 3alOJHUTENSI U COOTHOILICHHE MEJKOro M
KPYITHOTO 3aII0JIHUTEJA.

Jlns ompenenenust 00JacTH MPUMEHEHUS EOHS U3 TPABUS U TPABUs, BbI-
nyckaemoro OAO «Hepyarnpom», B Ka4eCcTBE KPYITHOT'O 3alOJIHUTEIS ISl MPO-
M3BOJICTBA OETOHHBIX M KEJIE€300€TOHHBIX COOPHBIX W MOHOJUTHBIX HU3JIEIUN U
KOHCTPYKIHMI NPOBEACHBI UCCIEIOBAHUS C 1EJIbIO TTOITBEPK/ICHUS BO3MOKHOCTHU
U TEXHUKO-2KOHOMUYECKOU 11eJ1eCO00pa3HOCTU MOJIyuyeHUs] OETOHOB C HOPMH-
pPYEMBIMH TIOKa3aTeIIMUA KadyeCcTBa. bhUIM MCTIBITAHBI COCTAaBBI OETOHA C pa3yINy-
HBIM COJIEPKAHUEM LIEMEHTA M KPYMHOrO 3amojHUTElNsl. B kadecTBe KpYyITHOTO
3aroJHUTENS IpuMeHsiics mebenp u3 rpasus JIC3 «KpamyxuHo» u i1 cpaBHe-
HUs — rpaHuTHBIN 1iebeHp PYII «'panut» dpakiuu 5-20 mm.
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CoctaBbl 6€TOHA, MO KOTOPHIM OIICHUBAJIOCH PAIlMOHATBHOE MPHUMEHEHUE
3aIl0JIHUTENICH, TIPUBEASHBI B Ta0. 1.

Ta6muna 1 — I[logobpanHbie cocTaBbl O€TOHA

Howmep Pacxox coctaBnsaromux Ha 1 M OeToHa, KT Knacc
coctaBa | Jlementr | Ilecox | Bonma [IleOeHb [IleOeHb I'paBuit OcToHA
TPAHUTHBIA | M3 TPaBHs

1 2 3 4 5 6 7 8
1 230 870 140 1170 — — C12/15
2 230 870 140 — 1170 — C12/15
3 230 870 140 — — 1170 C12/15
4 350 750 180 1120 — — C20/25
5 350 750 180 — 1120 — C20/25
6 350 750 180 — — 1120 C16/20
7 460 710 200 1050 — — C25/30
8 460 710 200 — 1050 — C22/27,5
9 460 710 200 — — 1050 C20/25
10 350 860 180 1020 — — C20/25
11 350 860 180 — 1020 — C20/25
12 350 860 180 — — 1020 C18/22,5
13 350 750 180 1120 — — C20/25
14 370 740 185 — 1110 — C20/25
15 395 730 190 — — 1080 C20/25

DU3UKO-TEXHUUECKHUE XapPAKTEPUCTHKU OETOHA OTIPEICIISUINCh Ha COCTaBax
Ne 4-6. PesynbTaThl HUCHBITAaHUHN, TpPUBEIACHHBICE B TalJ. 2, MOKAa3bIBAIOT, YTO
MPUMEHSIEMbIE 3aIlOJIHUTEIN YyA0BJIETBOPsAOT TpeOdoBanusm ['OCT 8267-93 u

CTb 1544-2005.

Tabnuua 2 — OU3HKO-TEXHUYECKHUE XapAKTEPUCTUKN OETOHA

XapaKkTepUCTUKHU Howmep cocrasa
KayecTBa Cocrag 4 CocraB 5 CocraB 6
1 2 3 4
[InoTHOCTH GeTOHa, KI/M> 2448 2403 2387
Boponormnomenue, % mo macce 4,40 4,45 5,02
[IpounocTts Ha cxkatue, Mlla 345 32,4 27,8
[IpounocTts Ha pacTskeHue npu u3rude, MIla 4,66 4,48 4,35
Mopo30CTOHKOCTh F150 F100 F100
BononenponuiiaeMocTtb W4 W4 W4

OnHO# U3 OCHOBHBIX XapaKTEPUCTUK OETOHA SIBISIETCS €0 MOPO30CTOMKOCTb.
C »TOi 1eNnbI0 ObLIM MPOBEJEHBI UCTIBITAHWS HA MOPO30CTOMKOCTh OETOHA, COJIEp-
YKAIIETO KPYITHBIN 3al0IHUTENb YKa3aHHbBIX MPpeanpusTuil (coctassl 1-9, Tadm. 1).

[Tonbop coctaBa OeTOHAa OCYIIECTBIISIIA MCXOMAS W3 Kjacca OETOHa IO
npouHoctu Ha cxkatue C12/15 (coctaBwl 1-3), C20/25 (cocraBel 4-6) u C25/30
(coctaBnel 7-9) [moaBuwxHOCTh OeToHHOUM cMecu OK 1-4 cm]. Jlons mecka B cMecu
3anonuuTeneit cocrasisuia 40%. B kadecTBe BSDKYILIETO MPUMEHSUICS IIEMEHT
M500 10 npousBoactBa OAO «KpacHocenbckcTpoiMaTepUaib.
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Pe3ynbTaThl UCHBITAHUM HA MOPO30CTOMKOCTh W MPOYHOCTh O€TOHA COCTaBOB
1-9 npuBeneHsl B Ta0. 3 ¥ MOKA3bIBAIOT, YTO MPOYHOCTH OETOHHBIX 00PA3IIOB COCTa-
BOB 1-3 oTiiM4YaeTCcs HE3HAYMTENIBbHO M HaxomuTcs B mpeaenax 17,7+18,3 Mlla. Oto
MOATBEPXKIAET, YTO Ha HU3KoMapouHbix OeroHax (C10/12,5+C12/15) mpouHOCTH
KPYITHOTO 3aIllOJTHUTENS HE OKa3bIBAET OOJIBIIIOrO BIUSHUS HA UX CBOMCTBA.

Ta6nua 3 — Mopo30CTOMKOCTL OETOHA Ha paTYHBIX BUZAX KPYITHOTO 3alOTHUTEIISI

Howmep cocrasa [Ipounocts Ha cxkarue, MIla | Mapka no MOpO30CTOMKOCTH

1 2 3

1 18,3 F75
2 18,8 F75
3 17,7 F75
4 34,5 F150
5 32,4 F100
6 27,8 F100
7 442 F250
8 37,1 F150
9 33,7 F150

Pa3pyiiienre G€TOHHBIX 00pa3loOB MPU UCHBITAHUU MPOUCXOAUIO MO 30HE
KOHTAaKTa: IEMEHTHBIM KaMEHb — 3aMoJIHUTENb. BETOH pa3pyiiancs oT mornepey-
HOT'O PaCTSIKECHUS.

[To pe3ynbpTaTam MCHBITAHUNA HA MPOYHOCTh MPH CKATUU COCTABOB 4-6 MOXKHO
ceNiaTh BBIBOJ, YTO B COCTaBaX, I'/I€ B KAUECTBE KPYIMHOTO 3aMOJHUTENS HUCIIOIb30-
BaJICSI TPAHUTHBIN 111€0€HB U 1Ie0eHb U3 IpaBuUsl, KJacc 0€TOHA COOTBETCTBYET KJIACCy
C20/25. Ha xpynHOM 3amoJIHUTENE U3 TpaBus Kilacc OeToHa MpUOIIKaeTcs K Kiaccy
C18/22,5. Otnuure B MPOYHOCTH OCTOHHBIX OOPa3llOB COCTABOB 7-9 3HAYMTENHHO.
Ecnu nmpounocts 6eToHa coctaBa 7 cooTBeTcTBYET Kitaccy C25/30+C28/35, To B co-
craBax 8 u 9 — C22/27,5 u C20/25 coorBeTcTBEeHHO. beTOH pa3pymiaics OT CKBO3HBIX
TPEIIUH, TPOHU3BIBAIOIINX KaK IIEMEHTHBIA KaMEHb, TaK U 3allOJTHUTEIIH.

Mopo3socToiikocTh 6eToHa cocTaBoB 1-3 coorBeTcTBYeT Mapke F75. Mopo3zo-
CTOMKOCTh Ayt coctaBa 4 coorBercTByeT mapke F150, a mia coctaBoB 5-6 — F100,
YTO 3HAYUTEJIHHO PACHIUPSIET BOBMOXXHOCTh MCIIOJIb30BAHUS TpaBus U IICOHS U3 Tpa-
BUS ISl OETOHOB, TJI€ MPEABABISAIOTCS TPEOOBAHUS MO MOPO30CTOMKOCTH OT F25 1o
F100 BximrounTensHo. Mopo3socrtoiikocTh coctaBa 7 (F250) Bblllie MOPO30CTOMKOCTH
coctaBoB 8 1 9 Ha nBe Mmapku F150 (tabu. 3).

CHm>XKeHHe MOPO30CTOMKOCTH OETOHA HAa IPABUU B MEPBYIO OYEPEIb CBSA3AHO C
HaJIM4ueM CJ1a0bIX 3€pEH B I'PaBUM U OKaTaHHOW (POPMOI 3epeH IrpaBusi, 4TO «00Jer-
4aeT» NPOXO0XKIACHUE BOAbI CKBO3b TE€JIO OETOHA B 30HE KOHTAKTa 3allOJHUTENS U pac-
TBOPHOW YaCTH ¥ B KOHEYHOM MUTOT€ MPUBOIUT K pa3pyLICHUIO OETOHHBIX 00pa3lIoB.

YyuThiBas pazIuYHYI0 CTOMMOCTH IICOHSI U3 TPaBHsl U TPaBUS MPOU3BOJICTBA
OAO «Hepynmpom» u rpanuTHoro miedns npousBojactsa PYII «I'panuty, ucnomas3o-
BaHUE UX B CTPOUTENILCTBE SIBISIETCS YKOHOMUYECKH LierecooOpa3HbiM. Pacuer cebe-
CTOMMOCTH O€TOHHOI cMmecu cocTaBoB 1-15 (Tabu. 1) mpoBoAMIICS UCXOAS U3 OTITY-
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CKHOW CTOMMOCTH «(paHKo-cKiam» matepuaynioB. [IpoBeas aHanu3 pasmudHBIX CO-
CTaBOB OETOHHOM CMECH, MOXKHO CJieJlaTh 3aKJIIOUYeHHUE, YTO ce0eCTOUMOCTh Ha BCEX
cocTaBax OeToHa (Cc HU3KUM pacxojoM — 230 Kr 1emeHTa Ha 1 M GETOHHON CMECH U
C BBICOKUM pacxoaoM — 460 kr riemeHTa Ha 1 M GETOHHOM CMecCH) Ha 1edHe U3 rpa-
Bust Ha 10+18% Hmke, yueM cebecTOMMOCTh OETOHHOM CMECH Ha TPaHUTHOM IIeOHE.
CebecroumocTh OeTOHHOM cMmecH Ha rpaBuu Ha 20+28% Huke, 4eM ce0eCTOMMOCTb
OCTOHHOH cMecH Ha TPaHWTHOM IeOHe. [Ipu MOBBIIIEHUN pacxoda MEIKOTO 3aImoJl-
HUTEJS B OETOHHON CMECH YMEHbIaeTcss pacxon meOHs u rpaBus. COOTBETCTBEHHO
YMEHBIIIAETCSA W Pa3HUIla B ceOeCTOMMOCTH OeTOHHOHW cMecu. M, TeM He MeHee, Ha
1meOHe U3 rpaBHsi CTOMMOCTh HUXE Ha 12%, a Ha rpaBun — Ha 32% HUXKE, YeM Ha
rpaHuTHOM I1ieOHe (cocTaBel 10-12).

JI711 MOCTHKEHMST OJTMHAKOBOM MTPOYHOCTH OETOHA HA PA3JIMYHBIX BUIAX KPYITHOTO
3aIOJIHUTENIST OBLIN 3allPOEKTUPOBAHBI COCTaBbl OeTOHHOM cMecu 13-15 (tabs. 1). [pu
3TOM yBEIHYCHHE PACXOfa LEMEHTA COCTABUIO Ha IneOHe u3 rpasus 20 Kr/m’ . a Ha
rpaBun — 45 Kr/M’ B CPaBHEHHH ¢ IPaHUTHBIM meGHeM. CeGecTONMOCTh GETOHHOM
CMECH OKazajlach HWXe Ha 1mieOHe u3 rpaBusi Ha 8,7%, a Ha rpaBuu — Ha 9,3%. U3
ATOTO CIEAYET, YTO JJISI JOCTHXKEHUSI OJIMHAKOBOU MPOCKTHON MPOYHOCTU OETOHA
3a CYET yBEJIMYEHHS pacxojia IeMEeHTa MOXKHO MOJYYHTh SKOHOMHIO ceOecTou-
MocTu Tipoxaykiuu a0 10%. YuurtsiBas B pacueTax ce0eCTOMMOCTh OETOHHOM
CMECH 3aTpaThl HA TPAHCTIOPTHBIE PACXObI, IKOHOMUUYECKHUE TTOKA3ATEIIN YBEIIU-
yuBaroTcs Ha 5+20% B 3aBUCHMOCTU OT PACCTOSIHUS TIEPEBO3KHU.

OTka3 npeanpusITUIMHU-TIPOU3BOAUTEIISIMA CTPOUTEITHHONW HWHIYCTPUU OT
MPUMEHEHHUS B Ka4eCTBE KPYITHOTO 3alOJHUTENS B OSTOHHOW CMeCH IeOHs U3 Tpa-
BUSI M TPABUS SBIIACTCS HEOMPaBIaHHBIM M SKOHOMUYECKH HEIIeTIECO00Pa3HbIM.

BbIBOABI

Ha ocHOBaHuU NpPOBEAEHHBIX MCCIEAOBAHUN MOXKHO CHENaTh CIEIyIOLINe
BBIBOJIbI:

1. leGenr u3 rpaBus W TpaBuil yaoBaeTBopstoT TpeboBanusim ['OCT
8267-93 u coorBercTBy0T CTHh 1544-2005 ns mpuMEHEHUsI €ro0 B KadyeCTBE
KPYIHOT'O 3aIlOJIHUTENS JJIs1 IPOU3BOACTBA TSHKEJIOro OeToHa.

2. IlpumeHeHue rpaBus B Kaue€CTBE KPYIHOTO 3aIlOJHUTENS ONPaB/IaHO B
HU3KOMAapOYHBbIX OE€TOHAX ¢ MPOYHOCTHIO Ha cxkathe A0 kiacca C12/15, rae He
MPENbSABISIOTCS TPeOOBAHUS MO MOPO30CTOMKOCTH M BOJOHENPOHUIIAEMOCTH.
JlonycTuMo ucnoiib30BaHue rpaBusi B 0etonax kiaccoB C18/22+C20/25 ¢ tpebo-
BaHUsIMHU K OeToHy Mapok F100 u W4.

3. B kauecTBe KpymHOIO 3allOJHUTENS IIEOCHb U3 TPaBUs 11eJIeCO00pa3HO
MPUMEHATH B O€TOHAX ¢ MPOYHOCTHIO 10 Kjacca C20/25 ¢ tpeboBanusimu K Oe-
ToHy Mapok F100 1 W4, nomycTuMo HCHONB30BaHHWE B OETOHAX C MPOYHOCTHIO
Ha cxartue 10 kimacca C20/25+C22/27,5 ¢ tpedboBanusimu k 6etony F150 u W6.

4. Cebecroumocth 1 M’ GeTOHHOI cMecH Ha mie6He u3 rpaBus Ha 10+18%,
a Ha rpaBuu — Ha 20+32% HuXKe, yeM ceOeCTOMMOCTh OETOHHOI CMECH Ha Tpa-
HUTHOM IIIe0OHE.
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