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BeTOoH XapoCTOMKM MOPO30CTONKMI hnbpocoaepalumm

Mapaa UT1

BemoH xapocmolikuti «lMapad» BRF P B15 U111 F50 W2 F'OCT 20910-2019
BemoH xapocmolikuli «lMapad» BRF P B25 U11 F100 W4 FOCT 20910-2019
BemoH xapocmolikuti «lMapad» BRF P B35 U11 F100 W4 FOCT 20910-2019

(Ha MynnumokopyHade)

EemonHasi xxapocmolikasi cmecb O 8bINOIHEHUS pabom o ycmpolcmey U PeMOHMY MpPOMbILU-
JleHHbIX agpeaamos (06n1uyosku Komiios, chymeposku rneyed, ¢hyHOaMeHmMo8 npoMbILUIEHHbIX Ie-
yel u m.n.), cmpoumersibHbIX KOHCMPYKUUL, no08ep>KeHHbIX HagpesaHuro (Harpumep, Ors ObIMO-
8bIx mpy6) u Opyaux KOHCMPYKUUU, 3Kcrnyamupyrowuxcs npu t do +1100° C.

XKapoctonknii moposoctonkmn 6etoH NMAPAL W11 - MHOroKOMNOHEHTHas cUCTeMa, codepallas
OrHeyrnopHbIN 3anonHuTene, 6asanbToByt0 PUOPY M TOHKOAUCNEPCHbIe A0GaBKM, KOTOPbIE MO3BO-
NAT 3KCNNyaTMpoBaTh PYTEPOBKY B TSHXKENbIX YCNOBUSIX MHOIOKPATHOrO HarpeBa-oCThiBaHUA U 3a-
MOpaXUBaHMA-OTTanBaHUS.

Moaroroeka k pabore

OumncTUTb OCHOBaHME, Ha KOTopoe ByadeT yknaabiBaTbc OGETOHHAs CMECh: yaanuTb OTCrnanBatoLwy-
€Csl 3NIEMEHTbI, O4YUCTUTL OT MbISN, FPS3U, NATEH OPraHMYECcKoro npoucxoxaeHus. Mocne yganexus
3arpsi3HEHUI pekoMeHaYyeTCst MOBEPXHOCTb 06ECNbINUTL CXKaTbiM BO34YXOM.

MpuroroBneHue

® [PUrOTOBIIEHME XXAPOCTOMKON BGETOHHOW CMecU M3 FOTOBOM CYXOW CMeCU, coaepxallen Bce
KOMMOHEHTbI XXapoCTOMKOro 6eToHa, OCyLlecTBNAETCA HenocpenCcTBEHHOMW ee A03MPOBKOM B
GeToHOMeLLarnky;

= GEeTOHHYI CMeCb crnefyeT rotoBUTb B 6E€TOHOCMECUTENAX NPUHYAUTENBHOrO OENCTBUS B Che-
ayloLen nocnegosaTenbHOCTHU:

— B CMeCUTENb 3arpy3nTb rOTOBYHO XAapOCTOWKYHO CyXyH) CMECb U NEPEMELLMBATL €€ HE Me-
Hee 1 MUWH. 3arpy3ky GeToOHOCMecUTEeNs OCyLLeCTBNAOT B COOTBETCTBMM C €ro nacnopT-
HON BMECTUMOCTLIO, HE JonycKast OTKIOHeHMS Gonee yeM Ha 10%;

— Npu HenpepbIiBHOM BpalleHun 6apabaHa B MeLanky 3anunTb peKoMeHayeMoe Konmy4ecTBo
BOAbI B CreaytoLLeM COOTHOLLEHMWMN:

BRF P B25 (B35) U111 F100 W4: Ha 1 kr cyxomn cmecu — 0,09 - 0,12 n BoAbI
BRF P B15 M11 F50 W2: Ha 1 kr cyxon cmecun — 0,12 - 0,15 n BoAabl

YMOYHEHHOE KONlu4ecmao 800bl 3ameopeHusi codepxxumcsi 8 OKyMeHmMe 0 kadecmae (rmacriopme) Ha XapoCmoUKyHo
cMech, conpogoxoarouiem Kaxoyr napmuro.

— BeTOoHHYyl0 cMech nepemellaTtb A0 NOMHON OOHOPOAHOCTU, HO HE MEHEE 3 MUHYT;
® [PUrOTOBIIEHHYID CMECb 13 BETOHOCMECUTENS BbIrPY3UTb B TPAHCMOPTHYO Tapy, 4OCTaBUTb K
MECTY YKIaZKu 1 3arpysuTb B onanyoky unu opmy;
"  Ku3HecnocobHocTb pactBopa - 30 MuHyT. [lpu TpaHcnopTUpoBaHUM GETOHHOM Ccmecu

[AOIMKHBI ObITb MPUHSATLI Mepbl, NpeaoTBpaLlatoLLMe ee paccriamBaHue; aAns 3Tou uenu cnegyet
MO BO3MOXHOCTU COKPaTUTb BPEMS U pacCTOsSIHUE TPaHCNOPTUPOBKMU.
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Pacxop
Ha 1 m® 6eToHHOro pacteopa — 1700 - 1900 Kr cyxon cmecum

PekomeHpaumMm nNo NpuMeHeHuto
= KOMMJieKc paboT No YCTPOMCTBO DYyTEPOBKN TEMSIOBbLIX arperaTtoB M3 CYXOW CMECU XXapOoCTon-

Koro 6eToHa COCTOUT M3 CreayoLwmx onepauni:
— yCTaHoBKa onanybkun B COOTBETCTBUM C KOHdUrypaumnen doyTepoBKu;
— YyCTaHOBKa apMaTypHbIX KapKacoB (B COOTBETCTBUWN C MPOEKTHON JOKYMEHTaUNeEN);
— yKnagka v ynnotHeHue 6eTOHHON cMecw;
— BblaepxuBaHue 6eToHa B onanybke u yxod 3a HUM;
— CHsSTME onanyobku;

*  ONSA YKNagku >XapoCTOMKOro GeToHa peKkoMeHOyeTCs UCMOonb30oBaTb pa3bopHO-MepecTaBHyo
MeTannmMyeckyto onanyoky, COCTOSILLYIO U3 OTAENbHbIX 3NIEMEHTOB;

" [10 YCTaHOBKM onanybkn Heo6xoaumMo HaHECTN pa3bMBOYHbIE OCU KOHCTPYKTUBHbIX 31IEMEHTOB,
Anst 6eTOHMPOBaHMSA KOTOPbIX yCTaHaBNMBAETCs onanyoka;

*= N5 6EeTOHMPOBaHNST KOHCTPYKLMIA BOMNbLLON NPOTSXKEHHOCTU OAMHAKOBOrO CEYEHUs Mo ANvHe
PEKOMEHAYETCSA NPUMEHATDL NEPEABWKHYIO onanyoky;

= 00 Hayasa ycmaHOo8KU apMamypHbIX KapKacos Ansa NpeaoTBpaLLeHNs CLENNeHNs yIoXKeHHOro
OeToHa ¢ onanybkon ee cmasbiBalOT OTpaboTaHHLIM MacrioM Uiy crneunanbHON CMa3Kou;

= OETOHHYH CMECb PEeKOMEeHAYeTCs YKnaabiBaTb HEMNPEPbLIBHO, NMEPEPLIB MEXOAY OKOHYaHMEM
YNNOTHEHNA OOHON Nopuun GETOHHOW CMECK M Nodadven Criedyolen He OOMMKEH NpeBbIWaTh
30 MUHyT;

= YNNOTHEHUE XXapOCTOMKON OETOHHOM CMECU OCYLLECTBMSOT BUOPMPOBaAHMEM C COONOAEHMEM
cnegyowmnx npasun:

— YNNoTHATL BETOHHYI CMeCb pekomeHayeTcs BubpaTtopamu (MpenmyLecTBEHHO rnyoOuH-
HbIMW C TMBKMM LUNaHrom 1 Bubpobynasamu);

— Lar nepecTtaHOBKM BMOPATOpPOB HE OOSMPKEH NpeBbIWAaTb NOSYyTOPHOrO paguyca ux Aew-
CTBUA M JormkeH obecneunBaTb NepekpbITUE NMOoLLaaKoN BUOpaToOpOB rpaHuLbl yXKe npo-
BUOPUPOBAHHOIO y4acTKa;

— BMOpaTopbl B NpoLecce paboTbl HE A0MKHLI ONUPATLCS Ha apmaTypy;

— NpoAOJTKUTENBbHOCTb BVI6pVIpOBaHI/IFI JorkHa obecneymBaTtb O0CTaTOYHOE ynrnoTHeHne
OEeTOHHOM CMecK, OCHOBHbLIMMU NPU3HaKaMn KOTOPOro ABNAKTCA NpeKkpalleHne ocenaHunda
cMecKn n noasrieHne LeMeHTHOro MoJsioka Ha ee NoBepxHOCTHU;

- BVI6paTOpr norpyxatb B 6eTOHHy}O CMeCb B BepTUKarbHOM UM HAKIMOHHOM MOJ10XKEHUMN;

— TOnwMHa ynrnoTHAEeMoro rnyomHHbIMM BMBpaTopammn criost 6ETOHHOMW CMecu He AOSKHa
npesbiwaTb 40 cm;

— npu 6eToHMpPOBaHUN MIOCKNX anemMeHToB TonwmHon ot 10 go 20 cm ynnoTHEHME OcCy-
LLLEeCTBMSOT NOBEPXHOCTHBLIM BUOPATOPOM;

— Mpu HeobXxoOMMOCTU BblpaBHMBaAHUA U 3arfiaXxXmBaHUS BEpXHEW NOBEPXHOCTUM BETOHHOM
CMeCK 1CMnonb30BaTb BUOPOPENKY.

Yxon

=  YCMOBMS U BpeMS TBEPAEHUSA CBEXEYIOXEHHOIO XXapoCTONKOro 6eToHa npueegeHbl B Tabnuvue
1:
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Tabnuua 1
HanmeHoBaHue maTepuana TemnepaTtypa TBepAeHUs Bpewms
TBepaeHuA
] © BREPB2sE MitFIowa  TOHEREUREIe e 7¢
= BRFPB15 111 F50 W2 yT

He meHee 90%

lMpumeyarue. Bpems meepdeHusi 6emoHa npu memrepamypax HUXe ykasaHHbix 8 mabs.1 pekomeHAy-
emcsl ysesu4yume.

He donyckaemcsi daxke KpamkoepeMeHHOe 3aMopakugaHue XXapocmoliko2o 6emoHa Ha UeMeHMHbIX
85KYUUX 8 Npoyecce meepoeHus.

" B TeYeHue BCero BpeMeHW TBepaeHusi Heobxoanmo obecneunBaTtb GrnaronpusiTHble Temnepa-
TYPHO-BNAXHOCTHbIE YCIOBUS:

— 3aumTa OT BO3AeNCTBUA BETPA U CKBO3HAKOB;
— 3alwmTa OT NPSAMbIX COMNHEYHbIX Ny4Yeln;

— cucTemaTUyeckoe yBnaXKHeHMe C 4acTOTOW, NP KOTOPOM NMOBEPXHOCTb OeToHa B ne-
puopg yxona Bce BpeMs 6bina 6bl BO BITaXXHOM COCTOSIHUMN.
" MpOLECC eCTECTBEHHOIO TBEPAEHMS MPOUCXOANUT C UCNAPEHMEM Bnaru, NO3ToMy 6GETOH HY>XHO
nepuogudeckn (He pexe 2 - 3 pas B A€Hb) YBIAXHATb pacnbifieHneM Bogown, unsberaTtb nona-
AaHWs Ha NOBEPXHOCTb BEeTOHa CTPYWN BOAbI C CUbHBIM Hanopom;

"  peKoMeHAYyEeMbI pexum yxoaa npueseseH B Tabnuue 2:

Tabnuua 2
Hauano
HaumeHoBaHue maTtepuana OnutenbHOCTbL
yBrnaXHeHusi
M = BRF P B25(B35) 11 F100 W4 yepes 12 4 6 cvT
= BRF P B15 W11 F50 W2 nocne yKknaakm y

" B AOHEeBHOE BpeMA B 3aBUCMMOCTU OT TeMnepaTtypbl BO3AyxXa crneayeT npeaycMaTtpuBaTb cre-
aywwme nHtepsarnbl Mexay yBnaKHeHUAMA:

TEMMEPATYPA BO3[IYXA WHTEPBAN
15-30°C 4 vyaca
30-35°C 2,5 yaca
35-40°C 1,5 vyaca

B Ho4yHOe Bpems nHTepBan MoxeT ObiTb yBEnuUYeH, O4HaKo Nnpu 3ToM crneayet obecneyntb
BMNaXHOe COCTOSAHNE BETOHHbIX MOBEPXHOCTEN.

*  Npu HeobXoAMMOCTU YCKOPEeHUS npouecca TBepaeHus 6eToHa Ha nopTtnaHauemenTte (P) v Bbl-
COKOMNIMHO3EMUCTOM LieMEHTE [ornyckaeTcs NpUMeHATb Tennosyto obpaboTky (nponapveaHue
HacbILLEHHbIM NapoM), eCnu KOHCTPYKUMS TENnoBoro arperata MMeeT 3aMKHyTOe MpoCcTpaH-
CTBO U pyTepoBka MOXeT BbITb NPUKPbITa Bpe3eHToM;

" [ponapuBaHUE PEKOMEHAYETCA HaYMHATb HE paHee YeM Yepe3 4 Y nocrne M3roToBMEHUs. yBe-
nu4yeHne Temnepatypbl 4o 60 — 80 °C ocyLiecTBnAT co ckopocTbio 20 — 30 °Cly;
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OPUEHTMPOBOYHAA NPOAOCIMKUTENBHOCTL U30TEPMUYECKOrO MpOrpeBa XapOoCTOMKOro GeToHa
npu Temnepatype 80 °C coctapnseT 10-12 4. CKOPOCTb CHKEHUS TeMNepaTypbl NOCNe OKOH-
YaHUSA N30TEPMMYECKOrO NporpeBa AomkHa obiTb He 6onee 30 °Cly;

OIS yCKOpPEeHMs npouecca TBepAeHMs XapocTorkoro 6eToHa Ha nopTtnaHauemenTe (P) gonyc-
KaeTCcs NPUMEHATb 3MEKTPONPOrpeB NPU NOMOLLM NIUCTOBBIX UMM CTEPXKHEBbLIX 3N1EKTPOAOB;

3MEKTPONPOrpeB XapocTonkoro 6etoHa Ha noptnaHguemeHTe (P) NpousBOAAT Mpu YKPbITUK
BCEX OTKPbITbIX (HE 3alUMLLEHHbIX onanybkon) noBepxHocTen. [Npn HaumHaLWweMcs BbiCbiXa-
HAM NOBEPXHOCTb OETOHa YBMaXHAT BOAOW, NpeaBapUTENIbHO BbIKMIOYMB TOK. ONEKTpo-
HarpeB 6eToHa NPoM3BOAAT MO LOCTMKEHUM UM Bo3pacTa 3 - 6 4.

nogbem TemnepaTypbl 4O MakCMManbHOW OCYLLEeCTBIST co ckopocThio 20 — 40 °C/y. Makcu-
MarnbHasi Temnepartypa nporpesa 6eToHa gomkHa 6biTb 50-100°C, NpoAomKNTENBHOCTb Bbl-
AEPXKKN Npu 3TOM Temnepatype 2 - 6 u.

CPOKU CHATUA onany6|<|/1 nocJie OKOH4YaHunsA 6eTOHI/IDOBaHI/I$I npmBeneHbl B Ta6n|/|u,e 3:

Tabnuua 3

Cpoku pacnanyo6ku,

HanmeHoBaHue maTtepuana
CYTKM

|ZI = BRF P B25(B35) 111 F100 W4
= BRF P B15 W11 F50 W2

Cyl.uKa n ﬂepBblﬁ pa3orpes TennoBbIX arperatToB

TennoBble arperatbl U3 XXapOCTONKOro 6eToHa 40 BBOAA B SKCMIyaTaLMio AOMKHbI GbiTh BbICYLLIEHbI
1 pasorpeTbl 4o paboyei TemnepaTypbl No cneunansHO paspaboTaHHOMY Pexumy.

cywka xapoctoukoro 6etoHa NMAPAL U11 (T = 10545 °C B TeyeHne 48 4) formkHa NponsBo-
ANTbCA He paHee YeM 4Yepe3 7 CYTOK eCTECTBEHHOIO TBEPAEHUS;

NPU HEBO3MOXHOCTU COOMIOAEHUS 3a[laHHbIX TeMMNePaTyPHbIX YCIOBUIA, PEXUM CYLLKN MOXET
ObITb NPOASIEH HA HECKOMNbKO AHEN C MeHbLUel TeMnepaTypoi 4o MOSHOMO BbICbIXaHUsi GeTOHA
nyTeM NporpeBa KOHCTPYKLMU TENMNOBLIMU NyLLKaMW, 3NeKTpokanopudepamu n apyrumm cpea-
cTBamu;

B Cry4asx, korga KOHCTPYKLUMM N COOPY>KEHUS M3 XKapocTorKkoro 6eToHa nogBepratTcst Teno-
BOM 00paboTke, MX mocneaylwasa cylka U NepBbli pa3orpeB MOryT MpPoOU3BOAUTLCA HEMo-
CpeacTBEHHO nocre ykasaHHom 0b6paboTku;

B MpoLecce CYLLUKM XapoCcTorkoro 6eTtoHa Heobxoammo obecneunTb yganeHue napos U3 pabo-
Yyero NpPoCTpaHCTBa TENIOBOro arperata nyTemM eCTeCTBEHHOW M NPUHYOUTENbHOWN BEHTUNS-
unn,

Cylika W pasorpes TEMMOBOro arperata MoryT ObiTb OCYLLECTBIEHbI NYTEM CXUraHust noboro
BMAa ToONnMBa: ra3oobpasHoro, Xunakoro, TBepaoro. B 1ex cnydasix, koraa 370 BO3MOXHO, ANs
CYLLKWU criefyeT ucnosnb3oBaTb oTxogswme (oTpaboTaHHbIe) rasbl NPOM3BOACTBEHHbIX YCTAHO-
BOK;

ANSA CYLKN TENOBbIX arperatoB HeGoMNbLOro o6bema MoryT ObiTb MCMOSNb30BaHbl ANEKTPOKa-
nopudeps;

KOHTPONb pexmnma CyLUKM criegyeT OCyLeCTBNATb C MOMOLLbI0 Tepmonap, yCTaHaBMBaeMbIX
Ha paccTosiHun He 6onee 5 cM OT NOBEPXHOCTU HarpeBa:

— B Haubonee ropsi4en 30He COOpyXeHus (CBOA, nepeBarnbHasa CTeHKa 1 T.4.);
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— B MecCTax BO3MOXHOro neperpesa 6eToHa (Hag ropenkamm unm npoTuB HMX);
— B MeCTax HaumeHbLlero nporpesa 6eToHa npwu CyLlKe, ecnu Npu nepexoae Ha Hopmarsb-
HbI PEXUM B 3TUX y4acTKax BO3MOXHO pe3Koe MOBbILLEHNE TeMnepaTypbl.

npv 60MbLIOM NPOTSAXKEHHOCTM TENMOBbLIX arperaToB (TOHHENbHbIE Nevn, boposa u T.4.) TepMo-
napbl ycTaHaBnumBaloT He pexe Yyem Yepes 10 wm;
B XONOA4HOE BpeMs roga, ecrnim 6eToH HaxoanTCs B 3aMOPOXXEHHOM COCTOSIHUW, LONOSTHUTENb-
HO yCTaHaBnMBaloT TepMOnapbl Ha HAPY>KHOW MOBEPXHOCTU OETOHa;
BO BpeMSs CYLLKM 1 pa3orpeBa TENOBbIX arperaToB cnegyeT opraHM3oBaTb HENPEPbIBHbIA KOH-
TpONb 3a4aHHOro TeMnepaTypHOro pexuma, 3a paBHOMEPHOCTbIO pacnpedeneHus Temnepa-
TYp MO BCEMY 00bEMY COOPYXEHUS, a TaKKe 3a COCTOSHMEM TeMMepaTypHbIX LUBOB U 3N1ieMeH-
TOB KOHCTPYyKUmuW. Mpn 3TOM permctpauuio nokasaHun npnbopos cnegyeT NPou3BOAUTb He pe-
Xe yem yepes 1 y;
peXnmbl NEPBOro pasorpeBa TEMMOBbLIX arperatoB U3 XapocTonkoro 6eToHa cnegyeT nNpuHK-
MaTb no Tabnuue 4:

Tabnuua 4
HaumeHbluas
Hanbonbuas ckopocTb
o NPOAOIKNTENBHOCTb
nogbema Temnepartypsl, °Cly, —
B MHTepBasne Temnepartyp T
Homep HanmeHoBaHme TonwwuHa npu Temnepatype, °C
pexu- KOHCTPYKLMK,
martepuana
Ma oM OT Temneparypbl ot 600 °C
OKpYKaloLero 0T200 | ot 400 o paboyen
Py no no P 200 | 300 | 400 | 500 | 600
BO3Ayxa o on | TEMNEpPATY-
° 400°C | 600 °C
no 200 °C pbl
1 Jlo 20 20 20 20 20 121 12 |12 ] - [ 12
BRF P B25 (B35) 111 F100 W4
2 Ca. 20 20 20 | 20 20 |12] 2 [12] - |12
BRF P B15 11 F50 W2 o 40
3 Cs.40 20 10 10 20 12 24 |24 | - |24

" B Cnyyae obpasoBaHus nocne CYLUKM Ha beTepOBKe TENINOTEXHNYECKOro COOpYyXeHnA ycanod-

HbIX TPeLWmH ¢ packpbiTuem 6onee 0,5 MM HEOBXOAMMO 3a4eKaHUTb UX TUM KEe XXapOCTONKUM
pacTBOPOM.

npv NpoBeAeHUM GETOHHbIX PaboT B 3MMHUKX YCIOBUSAX NpeaBapuTerbHbI HAarpeB MaTepumarnos
n oborpeB GETOHHbLIX KOHCTPYKUNA 13 GETOHOB Ha BbICOKOMIMHO3EMUCTOM LIEMEHTE U MOPT-
naHgLuemMeHTe B Nepuoa TBEPAEHUSI MPOM3BOSAT NApoOM MMM TEMMbIM BO34YXOM.

FapaHmuUHbIl CPOK XpaHeHUs1 2 Mmecsila OT AaTbl U3roTOBNEHUA. XpaHUTb B CyXMUX MOMELLLEHUSAX
B MIIOTHO 3aKPbITON YNaKoBKe.

Ynakoeka Melukn GymaxkHble C NONNATUNEHOBLIM BKNagbiwem no 25 kr, éuréern no1000 «r.
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TexHunueckKkme xapakrepucTukKm
«Mapap» BRF P B35 U111 F100 W4
«Mapap» BRF P B25 U11 F100 W4
«Mapap» BRF P B15 U11 F50 W2

HanmeHoBaHue 3Ha4yeHue no
nokasarens FOCT 20910-2019
Erml B nopTnaHaueMeHT
A yul (P)
CpefnHsas NnoTHOCTb, Kr/M3 1790

MpoyHoCTb GeTOHA Ha cXkaTne B NPOEKTHOM Bo3pacTe, Mla, He meHee:

- gna BRF P B35 111 45,8 (B35)

- ans BRF P B25 N11 32,11 (B25)

- pns BRF P B15 UN11 19,3 (B15)
OcTaTo4Hast NPOYHOCTb, %, HE MeHee 30

Mapka no MOpPO30CTOMKOCTN HE HUXKE:

- ona BRF P B35 111 F100
- ansa BRF P B25 N11 F100
- ana BRF P B15 N11 F50
MpegenbHO gonycTumas TemnepaTypa npumeHeHus, °C, He 6onee 1100
BogoHenpoHUUaemMocTb, Mapka, He HUXe:
- ansa BRF P B35 11 W4
- pna BRF P B25 11 w4
- ons BRF P B15 11 w2

UsroToBuTenb matepmuana He HeceT OTBETCTBEHHOCTMU 3a HeNnpaBUIibHOEe ero UCMNosib30BaHue, NpUMeHeHne He Nno

HasHa4eHuio, B APYrux uensax n ycnoBusax, He npeayCcMOTpPeHHbIX AaHHOWM VIHCprKLWIeVI.

AKTyaAmsauma 2021/11




