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MNpepgucnosune

Llenn, OCHOBHble MPUHUUNLI M 06LiMe NpaBuia npoBefeHus paboT MO MeXrocyaapcTBeHHOI cTaHgap-
Tusauum yctaHoBsieHbl TOCT 1.0 «MexrocygapcTBeHHasi cucteMa ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHas cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBEeHHble, NpaBuaa
M peKkoMeHauunm No MexXrocysapcTBEHHOW cTaHaapTusauuu. MpaBuna paspaboTku, NPUHATUS, O6HOBIEHUS
N OTMEHbI»

CBefeHnAa o ctaHpgapTe

1 PABPABOTAH AkunoHepHbIM 06WecTBOM «HayuyHo-uccnegoBaTenbCkuii LeHTp «CTpoOUTEeNbCTBO»
(AO «HWL «CTponTenbcTBo») — Hay4yHO-uccnenoBaTeNbCKMM, NMPOEKTHO-KOHCTPYKTOPCKUM U TEXHO/0rn4e-
CKUM MHCTUTYTOM 6eToHa un xenesobetoHa (HUWXB) um. A.A. I'eosgesa (HUWMXXBE um. A.A. T'Bo3gesa)

2 BHECEH TexHu4yeckuMm KomMuTeTOM Mo ctaHpgaptusaumm TK 465 «CTpoutenibCTBO»

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO cTaHgapTu3auuu, MeTposiornm n ceptudukauymm (npo-
TOKON OT 28 dheBpans 2022 r. Ne 148-1)

3a NpuHATUE nporosiocoBanu:

KpaTkoe HanmeHoBaHue cTpaHbl no MK Kog ctpaHbl no MK CokpalleHHoe HavMmeHoBaHWe HaunoHalbHOro opraHa
(NCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTusaumm

ApMeHusa AM 3A0 «HauunoHanbHbI opraH no cTaHgapTM3auun n MeTpo-

norum» Pecny6nunkn ApmeHus

Benapycb BY lFocctaHgapt Pecny6nvkun bBenapycb

Knprususa KG KbipreisctaHgapt

Poccua RU PocctaHgapt

TamxumkmcTaH T TampxnkeTaHgapt

Y3bekncraH uz Y3ctaHgapT

4 Tpukasom degepanbHOro areHTCTBa MO TEXHUYECKOMY PEryimpoBaHWio U METpPosiornn oT 26 mas
2022 1. Ne 374-cT mexrocyfapcTBeHHbIi ctaHgapT TOCT 22783—2022 BBefeH B AeiicTBMEe B KayecTBe Ha-
LMOoHaNnbHOro ctaHgapTta Poccuiickoit degepaunn ¢ 1 ceHtabpa 2022 .

5 BSAMEH TOCT 22783—77

VHcopmauna o BBeaeHUn B geicTBue (NpekpawieHmn geincTBusA) HacTOoAWEero craHgapra u nsme-
HEHWIA K HEMY Ha TEeppUTOPMUN YKa3aHHbIX Bbille FrocyfapcTB Ny6/nkyeTCa B ykazaTenax HaunoHalbHbIX
CTaHfapTOB, N3faBaeMbiX B 3TUX rocyjapcTBax, a Takke B ceTu VIHTepHeT Ha callTax cooTBeTCTBY-
IO UX HAaLMOHAMbHbIX OPraHoB Mo cTaHjapTu3auum.

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbl HACTOSLEro craHgapTa cooTBeTCTBYylWasa UH-
opmaumsa 6ygeT onybanmkoBaHa Ha oouUManbHOM MHTEpPHeT-caiTe MexrocygapcTBEHHOro cogeTa no
cTaHjgapTusauum, MeTpoaorun n cepTudukaumm B kKaTanore «MexrocyfapcTBeHHble CTaH4ap T bi»

© Odopmnerne. ®rBY «PCT», 2022

B Poccuiickoii deaepauuy HacToaUMii cTaHAAPT HE MOXET 6blTb NOTHOCTbIO UMK
YacTMYHO BOCMPOU3BEAEH, TUPAXUPOBAH M pacnpocTpaHeH B KauyecTBe oULMANBHOTO
usgaHus 6es paspelleHns deaepasibHOr0 areHTCTBa N0 TEXHUYECKOMY PETYyIMPOBaHUIO
M MeTposiornu
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M E X T O C Yy o A P C T OB E H H bl W C T A H O A P T

BETOHBbI

MeToAbl MPOrHO3MPOBaHMA NMPOYHOCTU Ha cXaTue

Concretes. Methods for compressive strength predicting

[ata BBegeHuna — 2022—09—01

1 O6nacTb NpUMeHeHNs

Hactoawuii cTtaHgapT pacnpocTpaHAeTCcs Ha MNO0THble TAXeNble U MesiKO3epHUCTble 6eTOHbl Mo
FOCT 26633, a Takxe Ha 6eTOHbl Ha NOPUCTbIX 3anonHNTenax no NOCT 25820 Ha LEMEHTHOM BAXylW,eM, AN
CTPOUTENbHbIX N3NNI N KOHCTPYKLUUIA (fanee — KOHCTPYKLWMKM) M ycTaHaBnneBaeT MeTOAbl MPOrHO3UPOBaHUSA
NPoOYHOCTU 6eToHa Ha cxatue.

2 HopmMaTuBHbIE CCbIJIKU

B HacToAwem cTaHfapTe WCNO/b30BaHbl HOPMATUBHbIE CChIJIKW Ha Cnefylowme MexrocyfapCcTBEHHble
cTaHgapThbl:

FOCT 10180 BeToHbl. MeToAbl onpefesieHUA NPOYHOCTM MO KOHTPOJIbHBIM ob6pa3suam

FOCT 18105 BeToHbl. lMpaBuia KOHTPOIA U OLEHKN NPOYHOCTKU

FOCT 22685 dopMbl 419 M3TOTOBNEHMA KOHTPOJIbHbIX 06pa3yoB 6eToHa. TeXHUYecKkne ycnosus

FOCT 22690 beToHbl. OnpegesieHe NPOYHOCTU MeEXaHWYeCKMMU MeTohaMUu HepaspylakwLluero KOHTpoid

FOCT 23732 Bopga gns 6eTOHOB U CTPOUTESIbHbIX PacTBOPOB. TeXHWYeCcKune ycaoBus

FOCT 25820 BeToHbl nerkue. TexHnyeckue ycnosusa

FOCT 26633 BeTOHbI TAXeNnble U Me/IKO3epHUCTble. TeXHUYECKNe ycrioBus

FOCT 28570 BeToHbl. MeToAbl onpeAenieHMsa NPOYHOCTM NO o6pasyam, OTOO6PaAHHbLIM U3 KOHCTPYKLWUIA

FOCT 28840 MalunHbl NS UCNbITaAHUA MaTepuasoB Ha pacTsXeHue, cxatne n n3rmb. Obwmne TexHuye-
Ckue TpeboBaHus

MpumeyaHune — lNpu NOAL30BAHUM HACTOALLMM CTaHAAPTOM LiefiecoobpasHo NpoBepuTb AeliCTBME CCbIIOYHbIX
CTaHJapToB M KnaccumkaTtopoB Ha odmumanbHOM MHTEPHeT-caiiTe MexrocyapCTBEHHOro coBeTa No cTaHjapTu3auumu,
meTponormn u ceptudmkauumn (Www.easc.by) nam no ykasatensam HauuMOHasIbHbIX CTaHAapTOB, M34aBaeMbliM B rocygap-
CTBaX, Yka3aHHbIX B NPeAUCN0BUN, WK HA OhuLManbHbIX caliTax COOTBETCTBYIOLWMX HaUWOHANbHbIX OPraHoB No CTaHAapTu-
3aumn. Ecnv Ha fOKyMEHT JaHa HepaTvpoBaHHas CCblIka, TO cfefyeT UCMNo/b30BaTb AOKYMEHT, AeNCTBYOWMNA Ha TEKYLLWIA
MOMEHT, C y4eTOM BCEX BHECEHHbIX B HEF0 U3MEHEHW. Ecnn 3amMeHeH CCbIIOYHbIN JOKYMEHT, Ha KOTOPbIA AaHa AaTMpoBaH-
Has CCblKa, TO CiefyeT NCMoJb30BaTb YKa3daHHY0 BEPCUI0 3TOro foKyMeHTa. Ecnv nocne npuHATUA HacTosLLero ctaHgapra
B CCbIJIOYHbIN JOKYMEHT, Ha KOTOPbLIN faHa faTupOoBaHHas CCblIka, BHECEHO M3MEHeHWe, 3aTparnsarollee nosiokeHve, Ha
KOTOpOe AaHa CCblfika, TO 3TO MOJIOKEHME NpUMeHsieTcs 6e3 yyeta faHHOro U3MeHeHus. ECn CCbINOYHbIA 4OKYMEHT oTMe-
HeH 6e3 3aMeHbl, TO NOJIOXKEHME, B KOTOPOM [aHa CCblfiIKa Ha Hero, NPYMEeHSIeTCS B YacTu, He 3aTparmBatoLlell 3Ty CCbIKy.

3 TepMWHbI, onpegeneHns n o6o3HayYeHUs

3.1 TepMUHbI N onpepeneHus

B HacToAwem cTtaHpapTe npuMmeHeHbl TepMuHbl no FTOCT 18105, FOCT 28570, NI'OCT 10180, a Takxe
cnegywuwme TeEPMUHbI C COOTBETCTBYIOLWMMN onpefeneHnaMu:

M3pgaHne opuymnanbHoe
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3.1.1 nporHo3MpoBaHne NPo4YHOCTM GeToHAa: BepoATHOCTHAA YNCNeHHas OueHKa nepcnekTus Habopa
NPOYHOCTU 6GETOHOM 3a onpefesieHHbIi Nepuos Ha OCHOBAHUM 3KCMEePUMEHTaNbHOro onpeAeneHnsa TekyL, e
KUHEeTUKN TBEPAEHNS B OTPAHWUYEHHbI NPOMEXYTOK BPEMEHU.

3.1.2 6naronpuAaTHble TemMnepaTypHO-B/1aXHOCTHble ycnoBusa: Temnepatypa 6eToHa M OTHOCHU-
TefibHas BNaXHOCTb OKpyXaloLwero Bo3gyxa, nNpu KOTOPbIX BO3MOXeH HAabop 6eTOHOM MPOYHOCTM MPOEKTHOrO
YPOBHSA.

3.1.3 npuBegeHHbIN BO3pacT 6eToHa: PaccuntaHHoe 3HayeHue Bo3pacTa 6eToHa, Heobxoaumoe AnsA
LOCTMXEHUA ONpPeAesieHHON NPOYHOCTU NpPU TeMNepaType BbiaepxuBaHus nawc 20 °C.

3.1.4 noTeHyManbHasa NPOYHOCTb OeTOHa Ha cxaTue: BepoATHOCTHaaA oueHka MPOYHOCTU 6GeToHa,
KoTopas MOXeT 6blTb A4OCTUTHYTA MPW HOPMasibHbIX UK 6NaroNPUATHLIX TeMNepaTypHO-B/IAXHOCTHbLIX YCNO-
BUAX TBEPLEHUSA B MPOEKTHOM MM MHOM BO3pacTe.

3.2 0O603HauyeHUs

B HacTosilleM cTaHfapTe NMPUMEHeHbl cfegylolme 0603HaYeHUs:

f(tx) — npuHMmaemas maTemaTuyeckas 3aBUCMMOCTb, onpegensiouias M3MeHeHne NpoYyHocTu 6eTo-
Ha B KOHKPETHbIX YC/I0BUSIX TBEPAEHUSI B pa3Hble MOMEHTbl BPEMEHMU;
Ky — nepexogHblii KO3ath(UUMEHT MeXAy NPOYHOCTbI0O 6eToHa Mpu ycKopeHHOM TBepaeHun RyT wu

NMPOYHOCTLIO 3TOr0 6eTOHa B NPOEKTHOM BOo3pacTe RNBMNpM HOpMabHbLIX YCIOBUAX TBEPAEHUA
no rOCT 10180;

T — KO3(h(pMLUMEHT NpupocTa NPOYHOCTHU;

Rne — npoyHocTb 6eTOHa B NPOEKTHOM BO3pacTe Npu TBEPLEHUM B HOpMasbHbIX ycnosuax, MMa;

RnBj — npouHOCTbL 6eToHa /-1 KOHTPOJIbLHOW cepun 06pas3LLOB B MPOEKTHOM BO3pacTe Npu TBepAeHUN B
HOpMasibHbIX ycnoBuax, MlMa;

RnB — cpegHsAs npoyHOCTb 6eToHa M cepuii o6pa3uoB B MPOEKTHOM BO3pacTe Npu TBepAeHun B HOp-
MasibHbIX ycnosuax, Mlla;

RT — npuHsaTas Tpebyemas NpoO4YHOCTb A1 6eToHa 3a[aHHOro NPoOeKTHoro knacca, MMa;

RyT — npo4yHoCTb 6eToHa Npu yCKOpPeHHOM TBepaeHuun, MMa;

Ryjj — npouyHocTb 6eToHa /-ii OCHOBHOW cepuu o6pa3LoB NpuM yCKOPEHHOM TBepaeHun, MMa;

AyT — cpefHAa NPOYHOCTb GeToHa N cepuii 06pasLLOB NPN YCKOPEHHOM TBepaeHuun, MMa;

Rtx — nporHo3mpyemasi NpoO4YHOCTb 6eTOHa B MOMEHT BpeMeHu tx, MMa,;

— MNPOYHOCTb 6EeTOHA B MOMEHT BPEMEHMU MMa,;

R — npoyHocTb 6eTOHa B MOMEHT BpemMeHu t2, MMNa;

n

— cpefHee KBaapaTuyeckoe OTK/JOHEHMe pe3ynbTaToB onpefenieHnss NpPoYHOCTU GeToHA B KOH-
TPONbHOW UM OCHOBHOW cepun ncnbiTaHuin, MMa;

tx — NpUBEAEHHbIA BO3pacT TBEpAeHUa 6eToHa, A9 KOTOPOro NMPOrHOo3MpytoT NPOYHOCTb, CYT;

>

— TeKylWwuit npuBefeHHbIi BO3pacT TBepAeEHUss 6ETOHA, CyT;

t2 — npuBeAEHHbIi BO3pacT TBepAeHUs 6eToHa Nocsie KOHTPO/IMPYEMOro LuKaa TenaoBAaxXHOCT-
HOW 06paboTKM, CyT.

4 O6wmre NnosIoXeHus

4.1 TlporHo3uMpoBaHue MPOYHOCTM GETOHA BbIMOJHAT MO CNeAYLU UM CXeMaMm:

- cxema K1 — nporHosupoBaHue npoyHocTu 6eToHa, AOCTUTaeMoii B NPOEKTHOM Bo3pacTe B HOpMasb-
HbIX YC/TIOBUSIX TBEPAEHUS, NO pe3y/nbTaTaM onpefesieHnss MPOYHOCTN GeToHa MPU YCKOPEHHOM pexume TBep-
neHns;

- cxemMa K2 — nporHosmpoBaHue Ha6opa NPoOYHOCTKM GeToHA B KOHCTPYKLMM MO pesynbTaTam onpegene-
HWA KMHETUKU Habopa MPOYHOCTM GEeToHa B 61aronpuUATHbIX TEMNEPATYPHO-BIAXHOCTHbIX YCOBUAX OTO6paH-
HbIX U3 KOHCTPYKLUWUU KOHTPO/IbHbIX 06pasL,oB;

- cxema K3 — nporHosupoBaHue Habopa MPOYHOCTU GETOHA B KOHCTPYKLMAX C y4eTOM onpepneneHus
KMHEeTWKM Habopa NPOYHOCTU 6ETOHA B KOHTPOJIMPYEMbIX 61ArONPUSTHBIX TEMNEPATYPHO-BAAXHOCTHBLIX YC/O-
BUAX MO pe3ynbTataM WUCMNbiTaHUi 6eToHa B KOHCTPYKLMAX MPAMbIMU MeToAaMu Hepaspylualolu,ero uam pas-
pywawu,ero KOHTPons.
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4.2 MoTeHUManbHY MPOYHOCTb GETOHa Ha cxaTue, OXugaemyl B NMPOEKTHOM Bo3pacTe, no cxeme Kl
MPOrHO3MPYIOT NO 3KCMEPUMEHTaNbHO YCTAHOB/IEHHOW rPagynpoBOYHON 3aBUCUMOCTY UM C UCMOJSIb30BaHUEM
nepexofHoro Koapduunenta Ky mexay npoyHocTblo 6eToHa Npu yCKOPEeHHOM TBepAeHun RyT M NPOYHOCTLIO
3TOro 6eToHa B MPOEKTHOM Bo3pacTe RnBnpu HopManbHbIX ycnoBuax TeepgeHus no NOCT 10180.

4.3 TpafyupoBOYHYIO 3aBUCUMOCTb yCTaHaB/MBaKT 4/19 6E€TOHOB OA4HOr0 MPOEKTHOro BO3pacTa, Npuro-
TOBJIEHHbIX U3 O4MHAKOBbLIX MaTepuasioB He3aBUCUMO OT cocTaBa 6eToHa B npefenax ABYX COCeHUX KnaccoBs
NPOYHOCTH.

Mpn NporHo3MpoBaHUM NPOYHOCTM GeToHa OAHOr0 MPOEKTHOro Knacca [OonyckaeTcAa BMeECTO rpagynpo-
BOYHOW 3aBMCUMOCTM yCTaHaBNMBaTb NepexofHoin koadhpuumeHT K

4.4 Tpn cnctemaTMyeckom NPOrHO3MpPoOBaHUM NPOYHOCTU 6eToHa Ha npou3BoAcTBe no cxeme K1 rpagy-
MPOBOYHYIO 3aBUCMMOCTb WIN MepexofHblil KOaMLUMEHT ycTaHaBIMBAKT He pexe ABYX pas B rog.

4.5 Pe3ynbTaTbl NPOrHO3MPOBaHWA NPOYHOCTM 6eToHa no cxeme KLl ucnonb3ywT ANa perynvpoBaHuns
ero coctaBa B npouecce NPou3BOACTBa MOHOJIMTHbIX pPaboT, a Takxe Npu NPoM3BOACTBE TOBAPHOro 6eToHa u
COOpHbIX N3gennii, NCkNYasa Lenb NPMeMo-cAaTOYHbIX UCTbITAHWA.

4.6 MoTeHUuManbHy NPOYHOCTb 6eToHa Ha cxaTue no cxemam K2 u K3 onpegensT no pesynbraram
MUCNbITAHUI BblAEPXaHHbIX N0 CNeLnasbHOMY PeXUMy KOHTPO/bHbIX 06pa3LoB, OTO6PaHHbIX U3 KOHCTPYKL UK
no FOCT 28570, nn60 ncnbiTaHnii 6€ToHa Ha KOHTPONNPYEMbIX yHacTKax KOHCTPYKLUI NPpAMbIM MeTOAOM pas-
pywatuiero nam Hepaspywatuwero koHTpona no NOCT 28570 wnn FOCT 22690.

4.7 PesynbTatbl ucnbiTaHWi 6eToHa no cxemam K2 n K3 ncnonb3ywT gnsa NporHo3vMpoBaHua TemMnos
JanbHeliwero Habopa NPOYHOCTM 6eTOHA B KOHCTPYKUMAX U NPUHATUSA CBOEBPEMEHHOIO peleHns 0 KoOMMaek-
ce Heob6Xo0AUMbIX TEXHONOTMYECKUX MEPONPUATUIA MO BEAEHUI0 CTPOUTENbHbIX pa6oT.

4.8 Ocyuw,ecTB/ieHMe npouenyp nNpnuemo-cAatoyHOro KOHTPONSA FOTOBbIX KOHCTPYKUMWWA W n3gennin no pe-
3ynbTataMm NPoOrHo3MpoBaHMA NPoYHOCTM 6eToHa He gonyckaeTcs.

MpuemKy 6E€TOHHBIX M XXene306eTOHHbIX KOHCTPYKUMIA U M3A4enil MO MPOYHOCTK CreAyeT OCyLecTBNATb
TO/MIbKO NO pe3ynbTaTamM NPOBEAEHHbIX UCNbITaHWI 6eToHa B COOTBETCTBMM C TpeboBaHuamu MMOCT 18105.

5 O6opyaoBaHue N MaTepuarsbl

Ona nposBefeHnsa uUcnblTaHUA NMPUMEHSAIOT:

- kamepy nabopaTopHyl (pucyHok 1), o6ecneumBalolyo nogaepxaHne temnepaTtypbl BoAbl B kamepe
(70 £ 2) °C n BpeMs BOCCTaAHOB/IEHWS 3ajaHHOl TemnepaTypbl BOAbl B KamMepe Moc/ie YyCTaHOBKM B HEE KOH-
TPONbHBLIX 06pa3uoB He 6osiee 5 MUH;

- Kamepy HopmMmanbHoro TeepaeHus no NOCT 10180;

- npecc ucnbolTatenbHbln no TOCT 28840;

- Npubopbl A4NA UCNbITAHWA 6eTOHA NPAMbIMM MeToAaMu Hepaspywatuwero KoHTpona no FOCT 22690;

- hOpMbl A4NSA N3TOTOB/IEHNSA KOHTPO/bHbLIX 06pa3uoB no FOCT 22685, cHabXeHHble CTa/iIbHbIMW KpblLKa-
MU TONUMNHON HE MeHee 5 MM, C OTK/IOHEHWEM OT NJIOCKOCTHOCTU NPMXMMHbLIX MOBEPXHOCTEN He 60nee 0,001
CTOpPOHbI 06pasya-kyba;

- BOAy ANnA nporpesa o6pasuoB no NOCT 23732;

- TepMOMEeTp U rurpomMeTp (perucTpatopbl TemnepaTypbl W BAAXHOCTW) C AMana3oHOM M3MEepeHui TeMm-
nepatypbl oT 0 °C go He meHee (70 £ 2) °C n c guanasoHOM W3MEPEHUNA OTHOCUTENbHON BMIAXHOCTU HE HUXE
20 %—90 %.

JonyckaeTtcsa mcnonb3oBaHue ApPYyrux TUNOB nabopaTtopHbiX Kamep, obecneumsarwlwux nogaepxaHue
3afaHHblX TeMNepaTypHO-B/IAXHOCTHbIX PEXWUMOB B UHTepBane *3 %.
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1,5 — KPpbILKK; 2 — 3aLMTHBIA CTEPXEHb AaTuMKa TEMNepaTypbl; 3 — BBOJ TEPMOMETPA; 4 — AATUUK TeMNepaTypbl;
6 — perynsiTop Temnepatypbl; 7— Harpesarteslb; 8 — peLueTka

PucyHok 1— JlabopaTopHasa kamepa

6 OnpegeneHne NPOrHO3NPyemMon NPOYHOCTU NPU NPON3BOACTBE U MPUMEHEHNN
6eToHa (cxema K1)

6.1 MoAroToBKa K NpOBeAEeHNIO UCNbITaHWi

6.1.1 O6pasubl ANS NPOTrHO3MpOBaHMA MNPOYHOCTM 6GeTOoHa B NPOEKTHOM BO3pacTe M3rotaBnMBalT U3
oAHOI U TOl Xe Npobbl 6eTOHa, oTo6paHHOI B cooTBeTcTBUM ¢ TOCT 10180.

6.1.2 dopmbl ANA M3rOTOBAEHUA KOHTPO/bHbIX 06pa3u0B AOMXHbI O6blTb CHaBGXeHbl MeTan/anyeckumu
KpblLWKaMW.

Kpblwkn Ha copmbl C o6pasyaMun A8 NPOrHO3MPOBaHWA MPOYHOCTW yCTaHaB/MBAKT He NO3JHee 4YeMm
yepes3 15 MUH nocsie OKOHYaHWa POpMOBaHMUA, NpUTUPas MX K NOBEPXHOCTU 6GeToHa.

6.2 TMNpoBepeHWe UCNbITaHWUM

6.2.1 ®opMbl c o6pasuaMun nomel,alT B Kamepy ANA TENNOBOK 06paboTku B oAUH psAa. Mpu aTom pac-
CTOSiHME OT G60KOBbIX rpaHeit )opM A0 cocefHMX (DOPM WUAM CTEHOK KaMepbl, a Takxe OoT AHa (POpM AO Ha-
rpeBaTtenein [O0MXHO 6blITb He MeHee 5 CM. YpoBeHb BOAbl B KaMepe AO0JIXEeH MNpeBbiwaTb BEPXHUA YPOBEHb
o6pa3L0B He MeHee 4yeM Ha 10 cMm.

6.2.2 Tennosytl o6paboTky o6pas3y0B NPOBOAAT NO pexumam, npuBefeHHbIM B Tabnuue 1.

Tabnuya 1— Pexumbl TeNN0BON 06paboTkM (hOPMOBaHHbLIX KOHTPOIbHbLIX 06pa3LoB

Pexum | Pexum I
Tansbl TBEepaeHuna TeMﬂepaTypa
cpegpl, °C HomuHanbHas MpepnenbHble OT- HomuHanbHasn MpepenbHble OT-
ANNTENbHOCTb, Y KNOHeHunA, MUH AANTENBHOCTD, Y KNOHEeHuA, MUH
MNpeasaputensHoe Bbl-
[epxuBaHne Ha Bo3fyxe 20 = 2 +15 1 +5
MNporpes B BOAE 70 £2 16 +15 4,5 +5
OxnaxjeHue Ha Bo3gyxe
00 pacnanybku 20 £5 0,5 +5 0,5 +5
OxnaxjeHve Ha Bo3gyxe
nocsie pacnanyoku 20 +5 1 +10 1 +10
O6uwas  npoaoMKUTENb-
HOCTb TBEpPAEHUSA _ 19,5 +25 7,0 +15
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6.2.3 OCHOBHbIM fIBNsieTCs pexum |, obecneynBalwLWnii nonyyeHne pesynbTatoB onpefesieHnss Npou-
HOCTU B TeueHue 1 cyT.

Ons nonyyeHns pe3ynbTaToB B 6051ee KOPOTKME CPOKW JOMyCKAeTCsA MPUMEHATb pexum .

6.2.4 Pacnanybky un BblgepxunBaHue ob6pasLoB nocne TenaoBol 06paboTkM NPoOM3BOAAT Npu Temnepa-
Type, ykasaHHol B Tabnuue 1. Mpu aTom obpasuybl Nocse TenN0BON 06paboTkM yknaAbiBalT Ha Npokaagku
TONWNHOK He MeHee 10 mMm. Mnouwafb KOHTakTa 06pasloB C Mpoknagkamu fos/kKHa 6biTb He 6onee 30 %
nnowaamn rpaHun obpasua.

6.2.5 VcnbiTaHne o6pas3yoB Ha cxatue nposoaatT no FOCT 10180.

6.3 O6paboTKka pe3ynbTaToB

6.3.1 MporHo3smpyemyl nNpo4yHOCTb 6eToHa B NPOEKTHOM BO3pacTe Npu TBEPAEHUW B HOPMasbHbIX yC-
NoBMAX onpefensT NyTeMm nepecyeTa NPOYHOCTU 6eToHa 06pas3LoB, TBEPAEBLINX MO YCKOPEHHOMY pPeXumy
(I vnn 11), no npeaBapuTeNbHO YCTAHOBMEHHONU TPpagynpoBOYHOW 3aBUCMMOCTN B cOOTBeTCTBUM ¢ Al (npuno-
XeHune A) uam c ucnosib3oBaHneM nepexoaHoro koadguumneHta Ky yctaHoB/IeHHOro no A.2 (npunoxexHue A).

6.3.2 MporHo3npyemMyi NPOYHOCTb GETOHa Ha cxaTue B NPOEKTHOM Bo3pacTe RnB no pesynbtaram uc-
NbITAHUA NO MeTOAY YCKOPEHHOro TBepaeHus MyT onpenensioT:

- MPY MCNONb30BaHUN TPAAYMPOBOYHON 3aBUCUMOCTM BuAa no popmyne

An.B = bo-Ay.T + b1’ (€]

roe bOu bl — koacuymneHTsl, onpeaensioume MyHKUUIO FpagynpoBOYHON 3aBUCMMOCTU U ycTaHaBnvBae-
Mble MPU NOCTPOEHUU ANNpPOKCUMUPYIOL el 3aBUCUMOCTH;

- WX NPU UCNONb30BaHMKN NepexofHoro koaduynenta Ky no dopmyne

RnB= Ky 'Ry.T ()

7 MNporHo3mpoBaHMe NMPOYHOCTUN GeToHa C y4eTOM KMHETUKU TBepheHUs
B 6N1aronpusaTHbIX TEMOepPaTypPHO-BJ/TAXXHOCTHbIX yCc1oBusax (cxembl K2 n K3)

7.1 MoaroToBKa K NpoOBeAEHUI0 UCNbITaHU

7.1.1 TporHo3 Habopa NMPOYHOCTM COCTaABNAKT ANA 6eToHa C MPOYHOCTbLIO He MeHee 60 % NPOEKTHOro
YPOBHSA.

7.1.2 Temn Habopa NPOYHOCTM MPOTHO3UPYIOT NMPWU YCNOBUM TBEpAEeHUA 6eToHa B KOHCTPYKUWUM B Teye-
HMe paccmaTpuBaemMoro nepuoja A0 BpeMeHU tX npu Temnepatypax B uHtepsane oTr 10 °C go 40 °C u OoTHO-
CUTENbHOW BMIAXHOCTMN OKpyXakw,ero so3gyxa He meHee 60 %.

7.1.3 4N NpOrHo3npoBaHMSA MPOYHOCTU MCMNOMb3YIT OAHY U3 CAEeAYLWNX 3aBUCUMOCTE:

- 3aBucumocTb f(tX) kMHeTUKM Habopa MPOYHOCTU GeTOHa B HOPMalbHbIX YCNOBUAX TBEpAeHUs, ycTa-
HOBJ/IEHHYIO NO AA&HHbIM UCMNbITAHUA POPMOBAHHbLIX KOHTPOJ/IbHbIX GE€TOHHbLIX 06pa3L0B OAHON0O HOMWUHAIBHOIO
cocTaBa B pa3Hble CPOKM TBepaeHus 6eToHa;

- MPUHATYI0 orapumuyeckyto MyHKUMIO KMHETUKN TBepaeHusa 6eTtoHa npu Temnepatype 20 °C Ha ue-
MEHTHOM BSXYLEM KOHKPETHOro BuAa.

7.1.4 YcTaHoBneHue 3aBucumocTtu f(tx) knHeTnkn TBEpAEHNSA 6GETOHA B HOPMasibHbIX YC/TIOBUSIX BbIMOJIHSA-
10T Ha OCHOBAHWMN UCMNbITAHWI Cepuii KOHTPOJIbHLIX 06pPa3LOB HE MEHEee YeM B Tpex BO3pacTax HOpPMa/lbHOro
TBepgeHusa (Hanpumep: 7, 14, 28 cyT U T. 4.). 3HauyeHUe HyneBOro Bo3pacTa M Hy/neBoOll MPoOYHOCTU BeToHa B
Ananas3oH AaHHbIX ycTaHaBAMBaeMOl 3aBUCUMOCTU He BK/IOYaloT.

dkcnepuMeHTanbHble 3aBucumocTu f(tx) yctaHaBnmBalT B BuAae norapmMmumyeckoli 3aBUCUMOCTM C OC-
HoBaHunem 10:

Rtx=a *'9 (Y + b< (3)
rope anb — koadhduumeHTbl PYHKLUK, YCTAHOBNEHHbIE MPY NOCTPOEHUU annpoKCUMUpyroWw el 3aBUCMMOCTH
B NPOMUNBbHBIX NporpaMmmMax.

JonyckaeTcs ycTaHaBnuBaTtb 3aBucumocTb f(tX) norapncdmunyeckoro Buga c HatypasbHbIM OCHOBaHUEM
e =2,718:

Rtx=a «In (tX) + b. (4)
3HauyeHne BeNNYUHbI KoaphuuneHTa getepMuHaumm R2 akcnepuMeHTaNbHbIX 3aBUCMMOCTEN AO/KHO
6bITb He MeHee 0,97.

7.1.5 Ans nporHo3nmpoBaHns npo4yHocTn 6eToHa no cxemam K2 n K3 onpenensatwT gBa 3HAYEHUA NPOYHO-

CTN 6eTOHa KOHTPONbHOI RfLn ocHOBHOW /(peepuit 06pasL0B UK KOHTPOJIbHO U OCHOBHOW Cepuii ncnbiTaHui

5
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npsMbIM paspywalumm nim HepaspywarwumnMm MeTogoM KOHTPOS B MOMEHTbl BpeMeHn ™ un t2. MonyyeHHoe
3HayeHne nNpoyHocTM RflL COOTHOCAT cO 3HayYeHMeM npuBefeHHOro Bo3pacta I, AN Hax0XAeHUs npuBefeH-
HOro BO3pacTa Mo 3KCMNepUMeHTaNlbHO YCTAHOB/IEHHOW 3aBUCUMOCTU KMHETUKN TBepAeHusa 6eToHa onpegens-
10T Bo3pacT fl( cyT, Heob6xoANMbI 6eTOHY ANA AOCTUXEHUS haKTMYecKONn MpovyHOCTM RN npu Temnepatype
TBepaeHnsa 20 °C, no ogHoW u3 cnegywwmx popmyn:

- Ana pyHkuunn Ig:

*H-b
= a ; (5)
- Ana dyHkymn In:
AM-b
n=2,718 a , (6)

roe a, b— cm. popmynbl (3), (4).
B cnyyae npyMeHeHns yHU M MLMPOBaHHON 3aBUCUMOCTM KUHETUKN TBEpAEHUS norapmpMmmueckoro suaa
Cc ocHoBaHuem 10 npuBefeHHbI BO3pacT 6€TOHA K MOMEHTY A onpegensaT no hopmyne

1,447f?n
<1=l0 Rt (7
roe Rj — npuHsAToe 3HaueHne Tpebyemoil npouHocTu, Mla, gna 6eToHa AaHHOro knacca B B Bo3pacTe

28 cyT HOpManbHOro TBEPAEHUSA, NPUHUMAEMOe MO AaHHLIM W3roTOBUTENA GeTOHHOW cMecu. lMpu
OTCYTCTBUU faHHbIX W3rOTOBUTE/Ns 6ETOHHO CMecKu fonyckaeTcs 3HavyeHne Tpebyemoit NpoYHocTU
6eToHa paccunTbiBaTb NyTEM fAE€/eHUs 3HaYeHUs NpoekTHOro knacca B Ha 0,8.
7.1.6 Bpems 1 TeMmnepaTypy BblgepXuBaHua 6eToHa ¢ MomeHTa f1 10 MoMeHTa t2onpeaensioT Ha OCHO-
BaHMM pacyeTa Npu 0OXWUAAEMOM 3HAYeHUU npupocTa nNpoyHocTu [ycnosue (8)]:

Ri2 —3s, (8)

roe S — cpefilHee KBajpaTuyecKkoe OTK/IOHEHUE efUHWYHbIX pe3y/bTaToB onpefesieHns NPoYHOCTU 6eToHa
B MOMeHT fl n npu npueefeHHOM BO3pacTe AOMOJIHUTE/IbLHOTO BblJEepPXUBaHUA Npu Temnepartype
20 °C c momeHTa * go t2— He meHee 10 % BpeMeHu ¢ MOMeHTa  go tx [ycnosusa (9.1), (9.2)]:

1,447(f?M+3-S)
2 —10 Rj , (9.1)
(9.2)

7.1.7 OKkBUBANEHT AONOMIHUTENbHOI TENOBO HArPy3KN AN KOHTPONIMPYEMbIX YCNOBU Bbl4EPXUBAHUSA
6eToHa 06pa3L0B MU KOHTPO/bHbLIX YH4aCTKOB KOHCTPYKLWI BblpaxalT B rpagyc-yacax. B npouecce npegsa-
PUTENbHBIX U TEXHONOTMUYECKUX 3TANOB BblAEpXMBaHUSA 6eTOHA A0 MOMEHTa WUCNbITAHWI yYnTbiBAOT CymMMap-
HYl0 BeNIMYMHY TENI0BOI HArpy3ku, nepegaBaemMyto Ha 6€TOH KOHTPO/IbHOW U OCHOBHOI cepuii 06pasL,0B uau
KOHTPO/IbHbIX YYACTKOB B LMK/e KOHTPONMPYEMOro BblAepXUBaHus.

7.2 NMpoBepeHne ncnblTaHui

7.2.1 TMporHo3 Habopa NPOYHOCTM GeTOHa B KOHCTPYKLMAX COCTaBAAKT MO pe3ynbTaTam:

- onpepeneHns MNPOYHOCTM 6GeTOHa NpAMbIM MeToAOM paspywatkwu,ero koHtponsa no FOCT 28570 no
KOHTPOJ/IbHBIM O06pa3uam, oToO6paHHbIM U3 KOHCTPYKunn (cxema K2);

- UCNbiTaHUli 6eTOHa KOHTPOJIMPYEMbIX YYaCTKOB KOHCTPYKLMA MPAMbIM METOAOM paspylianLwero nim
HepaspylwalrLu,ero KOHTPoNsa A0 W NOCNe BblgepXxnsaHna 6eToHa KOHTPOJIbHbIX YyYacTKOB B TemnepaTypHO-
BNTAXHOCTHbIX YyC/O0BUAX No cxeme K3.

7.2.2 Ans onpepeneHnsa egUHNYHbIX 3Ha4yeHuin npoyHocTn RfL n Rf2 B MOMeHTbl BpemeHu I, n t2 ncnonb3ytoT:

- npamoii meTon paspywatuwero KoHTponsa no NOCT 28570 (cxembl K2, K3) — cpegHee 3HauvyeHue B
cepun ob6pasyo0B 04HOW NpoObLI;

- NpsAMble MeToAbl Hepa3pywatu,ero KoHTponsa no NOCT 22690 (cxema K3) — cpepgHee 3HayeHue He
MeHee YeM Tpex UCMbITaHW Ha KaXAO0M KOHTPONMPYeMOM yyacTke naouw,agbio He 6onee 4 M2, 4N 6eTOHHOW
CMecu M3 OAHON NapTuM NOCTaBKW, W3TOTOB/IEHHON MO €A4WHOW TEXHONOrnu, U Npu TBEPAEHUN B OLUHAKOBBIX
TeMMNepaTypHO-BNaXHOCTHbIX YC/TOBUSAX.
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7.2.3 O6pasubl (Npob6bl) KOHTPONBLHOW U OCHOBHOW CeEpUin Npu onpegeneHnn NPOYHOCTN B6eToHa NPSAMbIM
MEeTOA4OM paspylwawmu,ero KoOHTpons (cxema K2) BbigepxuBawT O MOMeHTa onpegeneHus npovyHoctn Rfl B
0 MHAKOBbIX TEMNEPATYPHO-BNAXHOCTHbIX YC/I0BUAX TBepAeHus. MNMocne onpegeneHns npoyHoctn obpasyos
KOHTpPO/NbHOW cepun Rfl o6pasybl OCHOBHOI Ccepuun, NpefHa3Ha4YeHHble ANA onpefeneHus npoyHoctu Ri2,
OO/MKHbI TBEpAeTb C y4eTOM cheAylLwmnx yCcnoBuii:

- NOBbIWEHNE TemnepaTypbl Npyu TEN/IOBNAXHOCTHOW 06paboTke CO CKOPOCTbLH He Bbiwe 10 °Cly;

- OTHOCUTE IbHASA B/IAXHOCTb CpeAbl B Npouecce BblAepXuBaHua obpasnoB — He Huxe 60 %;

- BblAepXnBaHue KOHTPO/bHbIX 06pa3L0B Npu Temnepartype B uHtepsane ot 20 °C go 40 °C;

- oCTbiBaHMe o06pasuoB Mnoc/se uukia BblAepXuBaHusa L0 TemnepaTypbl OKpyxawLlwero so3gyxa — CO
CKOpocCTblo He 6onee 5 °C/u.

7.2.4 Mpun NpoOrHO3MpoBaHMN NpUpPocTa NPOYHOCTM 6ETOHa B KOHCTPYKLUW NO cxeme K3 KOHTPO/ib TeM-
nepatypbl U BaXHOCTU 6eTOHA KOHTPO/IbHbIX Y4YAaCTKOB KOHCTPYKLMIA OCYLECTBAAKT C AUCKPETHOCTbIO He
pexe NATUM M3MepeHUn B yac. Na KOHTPONA TeMnepaTypHO-BAAXHOCTHbIX YCNOBUIA BblaepXuBaHusa cnegyert
ncnonb3oBaTb UM POBLIE perncTpaTopbl — HaKoONUTENW AaHHbIX, Npowealwne MeTPoaOorMYecknini KOHTPOb B
nopsigke, yCTaHOB/IEHHOM feACTBYKOLW MM 3akoHoAaTelbcTBOM Poccuiickoit degepayun.

7.2.5 TemnepaTypy cnegyeTt KOHTpo/aMpoBaTb B Tenie 6eToHa Ha rny6uHe ot 10 4o 50 MM OT NOBEPXHO-
CTW KOHCTPYKLUUW B rpaHuuax naowannm KOHTPOSIMPYEeMOro yyacTka.

7.2.6 Mpu BbigepXMBaHUN 6eToOHA B Nepuos BpemMeHun oT N A0 t2 fonXHbl O6biTb 06GecneyYeHbl ycnoBus,
Npu KOTOPbIX pasHuua TemnepaTypbl 6eToHa B pa3HblX 30HAX KOHTPONMPYEMOro yyacTka 6yaet He 6onee 2 °C.

7.3 O6paboTKka pe3ynbTaToB

7.3.1 Pa3HOCTb OTK/IOHEHUS YaCTHbIX pe3ynbTaToB OnpefesieHnss NPOYHOCTU OT CPeAHero B Cepumn Ha
OfLHOM KOHTPONIMPYEMOM y4yacTke He AOJIXHA npeBbiwaTtbh 5 %. B cnyyae npeBbiWeHNs pasHULbl OTKIOHEHUS:

- AnA o6pas3yoB, 0TOGpPaHHbIX U3 KOHCTPYKUMKN (cxembl K2, K3), ¢ npeBbllWeHNneM pa3Hulbl OTK/IOHEHUSA
BbINMONHAT O0T6pakoBKy o6pasua. MNpu Hanuuuu ABYX U 6onee pe3ynbTaToB WCMbITaAHWA 06pa3LOB C NPEBbI-
WeHMeM pasHuLbl OTK/IOHEHUA BCHO Cepuio GpakyloT;

- MCNbITAHW MpAMbIM MeTOAOM Hepaspywatkwero KoHTpona (cxema K3) npoBoAAT AONOAHWUTENbHbIE
MCNbITAHUA Ha KOHTPONMPYEMOM y4YacTKe M OCYLLecTBASAIOT 0OT6pakoBKy 06pa3uoB C MPEeBbILEHUEM pa3HULbI
OTK/IOHEHUSA. Mpu 3TOM MUHMMAaNbHOE KO/IMYEeCTBO pe3y/bTaToB B CEPUM MOCAEe OTOPAKOBKM [O/KHO ObiTb He
MeHee Tpex.

7.3.2 TporHo3MpyeMylo Npo4YyHOCTb 6eToHa RiX B MOMEHT BpeMeHu tX paccuuTbiBalOT No pesynbTaram
ABYX nocnepoBaTefibHbIX OnpefesieHnin NPoYHOCTM 6GeTOHa KOHTPO/IMPYeMbIX YYacTKOB KOHCTPYKLWA B MO-
MeHTbl BpemeHun flu t2, npu ycnosuu, 4to t2 > no copmyne

RfX- R + T (Rfz — Rf)), (10)
+-AB (11)
c-B'

roe T — KO3 ULMEHT npupocTa NPOYHOCTU
3HauveHus A, B n C paccuntbiBatoT no tabnuuye 2.

Tabnuuya 2

PacueT Ans 3KCNepPUMEHTANBHO
ycTaHoBneHHoro rpaduka doyrkuun f(X)
KUHETVUKN TBEPAEHMS

PacueT Ana yc/I0BHO NPUHATON yHUK-

MpuBeeHHbIA BO3pacT TBEPAEHNS ~
LIMPOBaHHOI KMHETUKN TBEPAEHUS

o a =g + 1a(Y) A=
“ B =laa +1)) 8-
h C=1a1 + 1409 o= :

7.3.3 T1pOrHo3 NpoOYHOCTM CUYUTAOT 0O6OCHOBAHHbLIM, €C/NM BbINO/IHEHO CneAyllLee ycroBue:
Rf2 > Rfi + 1,5S. (12)

Mpu HeBbINONHEHUN ycnoBusA (12) NPOrHO3 NpUpocTa NPOYHOCTU GeToHa B 3afaHHbIe CPOKW MO AaHHbLIM
NMPOBEAEHHbIX UCMbITAHWI OTCYTCTBYET.
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MpunoxeHue A
(o6sa3aTenibHOE)

YcTaHOBNEeHWe rpajympoBOYHON 3aBUCUMOCTU N NEPEXOAHOro KoaduumeHTa Ana cxembl Kl

A.l YcTaHOB/eHVe rpagyMpoBOYHOI 3aBUCUMOCTY «[TPOUYHOCTL MPU YCKOPEHHOM TBEpPAEHUN —
NPOYHOCTb B MPOEKTHOM BO3pacTe»

A.11 Ons ycTaHOBNEHWS rpajyvupoBOYHON 3aBMCUMOCTM WM MEPEXOAHOro KoadyduumeHta U3 OAHON W TOR Xe
npo6bl 6eToHa M3roTaBNMBalT ABe cepum 06pasuoB — KOHTPOJIbHYIO M OCHOBHYK. O6pasubl OCHOBHON Cepun AODKHbI
TBEPAETb MO YCKOPEHHOMY PEXMMY; KOHTPOJIbHOW CEpuM — B HOpMasibHbIX ycnoBuax no FOCT 10180 4o AOCTUXEHUS
NPOEKTHOro Bo3pacTa.

Pa3mep KOHTPO/bHbIX 06PasLOB, KOHCTPYKUUS )OpM A1 UX M3rOTOBMEHUS U cnocob YyNNOTHEHUSA AO/KHbI ObiTh
O MHAKOBbIMU.

A. 1.2 Mpv Npon3BOLCTBEHHOM KOHTPOJIE NPOYHOCTY NPOG6LI GETOHA AN1S1 YCTAHOBNEHUS TPaAyUpPOBOYHON 3aBUCMMO-
CTU WU NepexofHoro KoaduumeHTa oToMpaT paBHOMEPHO B TeYeHne mecsua.

A.1.3 Konuuectso npo6 6eToHa ANA YyCTAHOB/IEHUSA PaAyMPOBOYHON 3aBUCUMOCTU AO/MKHO 6bITb He MeHee 25,
a ANs ycTaHOB/EHMA nepexogHoro koadguumneHta — He MeHee 10. Mpu 3TOM KONMYECTBO NPo6 6eToHa Kaxaoro knacca,
KOTOPbI€ UCNOSL3YT ANA YCTAHOBNEHNUS OAHON rpagyMpoBOYHON 3aBMCMMOCTU, AO/IKHO OblTb OANHAKOBO.

A.1.4 I'pagyMpoOBOYHYIO 3aBUCMMOCTb NPUHMMAIOT JIMHENHOro BuAa no dopmyne

RnB=" msy.T+ b0- (A1)
KoadppnumneHTol bl m bO paccunTbiBaloT No cnegyowmm opmynam:
N _ _
Z (Ry.T/- Ry.r)'(RnB/- Rn.B)
SR 2 ' (A-2)
E (Ry-T/-Ry-r)
/=1
" - M.B—1 RyT (A3)
3HauyeHus1 cpeHNX NPOYHOCTEN B CepUsiX PacCUUTbIBAKOT MO creayrowmm opmynam:
N
X*n.s/
R, A4
n.e N (A4)
N
X*Y,
S A5
RyTT K (A.5)

A.1.5 lns rpagynpoOBOYHON 3aBUCMMOCTU, onpeaensemoli no oopmyne (A.1), BbIYNCAAKOT BENMUNHBI KO PULNEH-
Ta KOppensiuuu r n 0CTaTOYHOrO CpefHero KBaapaTUYeckoro oTkoHeHUst STno opmynam:

N
K K1 /~2YT1)(*n.B/~"n.B)
= (A.6)

X("y.1 /- Ky.T)2X (RnB/- An.sl

X K B/ b0 b"R?yT/]

S. = N2 (A7)

A. 1.6 MpoyHoCTb 6eToHa no cxeme K1 HacTosilero ctaHaapTa AonyckaeTcsl onpeaenstb npu koaduumeHTe Kop-

pensumMn ycTaHOBMEHHOW rpagyvMpoBOYHON 3aBUCUMOCTM T > 0,7 M OCTATOYHOM CpefHEM KBaApaTWYeCKOM OTKIOHEHWM
ST< 12 % cpepHeil NpoYyHOCTN 6eToHa B MPOEKTHOM Bo3pacTe Rns.

A.2 PacueT nepexogHoro koacpgunumneHta Ky
A.2.1 BenuuunHy nepexogHoro koadguumneHTta Ky paccumtbiBatoT no gpopmyne

N
1 H'll'l,B /
/=L Ry.r/

(A.8)



FOCT 22783—2022

A.2.2 CpefHee KBafpaTW4ecKoe OTK/IOHEHWE B CEPUM YCTAHOB/EHMS! YACTHbIX NEPEXOAHbLIX KO3(MULUMEHTOB pac-
CuUMThIBAOT NO hopmye

N 2
XKB/-K-*y.1/)

ST N-2 (A-9)

MpoyHOCTL 6eTOHa Mo HacCToALWEMY CTaHAapTy AOnyckaeTca onpefenaTb Npu CpefHeM KBaApaTUYeCKOM OTK/OHe-
HUM ST< 12 % cpefHero 3HayeHnsl paccinTaHHOro nNepexoaHoro koagduumnenta Ky.
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MpunoxeHve b
(cnpaBo4yHOE)

Mpumep yCTaHOBNEHUS TPaAynpPOBOYHON 3aBUCUMOCTU M NepexoaHOoro KoagduumeHTa ana cxembl Kl

B.1 NpuMep ycTaHOBMEHWSI TPaAyNPOBOYHON 3aBUCUMOCTM

Ha 6eToHOCMecHTeNIbHOM 3aBOAe M3 O4MHAaKOBbIX MaTepmnanos BbiNyckalT 6eToH knaccos B25 1 B30. Oxugaemyro
NPOYHOCTb NPU HOPMaJIbHbIX YCNOBUAX TBEPAEHNS B BO3pacTe 28 cyT ONpefesisaioT YCKOPEHHbIM METOAOM (Pexum Teep-
aenus ).

[ns ycTaHOBNeHUs rpagynpoBOYHON 3aBUCUMOCTU MeXy NPOYHOCTbI0O 6ETOHA NPY YCKOPEHHOM TBepaeHun R uB
NPOEKTHOM BO3pacTe Mpy HOPMasibHOM TBepAeHun RnBucnbiTaHbl 25 napannienbHbIX cepuii KOHTPObHbIX 06Pa3sLoB ABYX
KnaccoB 6eTOHa, M3roTOB/IEHHbIX U3 OAUHAKOBbLIX MaTepuasnos.

PesynbTatbl UCNbITAHUA cepuii KOHTPO/bHLIX 06pa3LoB npuBeaeHsbl B Tabnvue b.1.

Ta6nunya b1

MpoyHocTb 6eToHa, MMa
Homepa npo6

npy YCKOPeHHOM TBepaeHun RyT npn HopMmasibHOM TBepaeHuun f?nB B Bo3pacTe 28 cyT
1 25,2 39,3
2 28,9 41,6
3 32,9 42,6
4 34,3 47,6
5 36,6 49,7
6 21,2 32,3
7 22,3 33,7
8 39,2 47,2
9 31,8 42,6
10 27,0 36,3
11 33,9 42,3
12 35,9 47,0
13 29,5 44,1
14 26,5 41,8
15 25,4 33,1
16 20,0 34,3
17 19,6 36,0
18 12,8 19,2
19 15,3 24,8
20 17,0 30,6
21 20,5 30,2
22 19,0 30,4
23 18,8 33,4
24 22,8 33,4
25 19,7 31,2
CpefHee 3HayeHune RyT= 25,4 7B = 37,0

10
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KoathhmumeHTbl ypaBHEHWI rpagynpoOBOYHON 3aBUCUMOCTY onpedenstoT no ggopmynam (A.2) n (A.3) wam nonyyaroT
ypaBHEHUE NMHEHON hyHKLMM Npy NMOCTPOEHWM 3aBMCMMOCTU B NPOIUIILHOM NporpaMMHOM obecnedyeHun. BenmumHel
RnBun R npegenswTt no cpopmynam (A.4) n (A.5) (npunoxeHue A).

3aBUCHMOCTb, NOCTPOEHHAsA NOAaHHbIM Tabnuubl B.1 ¢ ncnonb3oBaHWEM MPOrPaMMHOro KOMMJIeKca, annpoKCUMu-
poBaHa NuHelHo PyHKLMel Mo ypaBHEHUIO

RNB=0,977 « Ayt + 12,13. (6.1)

Ipachvk ypaBHeHus (b.1) n pesynbTaTbl UCMbITAHWI NapHbIX cepuii npuBeaeHbl Ha rpadvke (pucyHok B.1).

Mpo4HoCTb 6eToHa NpY HOPMasIbHOM

50 100 150 20,0 250 30,0 350 40,0 450
MpoyHOCTb Npy yckopeHHoM TBepaeHun f2yT, MMa

PucyHok B.1

KoathhuumeHT koppensiuum r u cpefHee KBagpaTudeckoe OTKNOHeHue ST, xapaKkTepusylLline TOYHOCTb MOJYYEH-
HOI1 3aBMCUMOCTU, onpeaensoT no dopmynam (A.6) u (A.7) (NnpunoxeHune A):

r=0,94,

ST= 2,66 MlMa.
(0] 200

B cBa3u ¢ tem yto r= 0,94 > 0,7 n - —1B——100 % = --100 % =7,2 % < 12 % , npoBeAeHne MPOrHo3npoBaHus
n

’

MPOYHOCTU MO HACTOsILLEMY CTaHAAPTy AONycKaeTcs.

B.2 Mpumep pacyeta nepexogHoro koadpdpuumreHTa Ky

[nsa yckopeHHOro onpegeneHusa npo4yHocTn 6eToHa knacca B15 B yacTu CBOEBPEMEHHOrO BbISIBNEHUA Gpaka Bbl-
nyckaemoli npoAykuum Ha 6eTOHOCMecUTesSIbHOM 3aBode MO METOAMKE YCKOPEHHOrO OonpefeneHuns MPOoYHOCTU (Pexum
TBepAeHua ) paccunTbiBalOT nepeBogHoOl KoaddununeHT Ky.

[na pacyeta koadpchmumeHTa Ky ncnbitaHbl 13 napannenbHbiX cepuii (KOHTPOJIbHbLIX M OCHOBHbIX) 06pa3L0B-Ky60B
6eToHa Knacca B15.

CpegHue pe3ynbTaTbl UCMbITAHWI KOHTPO/IbHbLIX 06pa3L0B MO Kaxaoi cepun npuBedeHbl B Tabnuue B.2.

Ta6nnuya B2

CpefHasa nNpoyHocTb 6eToHa B cepun, MMa
OTHoOLeHne nNpoYHocTen
Howmepa cepuii

npy YCKOPEHHOM TBEPAEHUN MO npu HopMasbHOM TBEpPAEHUN Rn B B B

cxeme | Ryr (OCHOBHas cepus) Bo3pacTe 28 cyT (KOHTpOsibHast cepus) Ky.Ti
1 14,8 23,4 1,58
2 14,2 22,6 1,59
3 15,1 25,1 1,66
4 13,6 23,2 1,71
5 15,5 22,6 1,46
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OkoHyaHve Tabnuupl b.2

CpepgHsa npoyHocTb 6eToHa B cepun, MlMa
OTHoOLIeHne npoyHocTeEl

Homepa cepwii

NPV YCKOPEHHOM TBEPAEHWUN NO npu HopMasnbHOM TBepAeHun f?ne B ~n.s /

cxeme | fyT (ocHOBHas cepus) Bo3pacTe 28 cyT (KOHTpONbHasA cepus) Ay.1
6 17,1 29,7 1,74
7 17,7 27,8 1,57
8 17,0 27,9 1,64
9 18,6 27,4 1,47
10 16,4 27,7 1,69
11 19,0 29,1 1,53
12 16,5 25,9 1,57
13 18,1 26,1 1,44

Mo chopmyne (A.4) (npunoxexnne A) pacunteiBaloT RnB = 26,0 MMa.
MoacTtaBnAsa gaHHble Tabnuubl B hopmyny (A.8) npunoxeHns A, onpegenstoT 3HayeHne koagpdpuymeHta Ky:

., 1(234 226 26,4
y 131 4,8 14,2 18,1)

1,59.
Be/iMumHy 0CTaTOYHOrO CpeAHEro KBaapaTuyeckoro OTKOHEeHUs onpeaensioT no gopmyne (A.9) (npunoxeHue A):

23,4 —1,59+14,8)" + ...+ (26,1-1,59-18,1)2
o (234-159-148) +11+( 6:1-1,59-18,12 _ ) 58 MMa.

Moy m3—100 % ="-100 %=6,5% <12 % nporHo3npoBaHMe MNPOYHOCTU MO HaCTOALLeMY CTaHOapTy C uc-
n.B 26,0

nosib30BaHMem rnepexogHoro koaduumeHTa Ky gonyckaercs.

12
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MpunnoxeHve B
(cnpaBoyHoOe)

Mpumepbl pacyeTa NPOrHO3Mpyemoli NPoYHOCTU 6eToHa no cxemam K2 un K3

B.1 Mpumep pacyeTa NPOrHO3MpPyemMon NPOYHOCTM 6eToHa no cxeme K2

Heobxoaumo onpegenntb CNOCOBHOCTbL GETOHA KOHCTPYKLUUM MOHOJIMTHON Xene300eTOHHO! CTeHbl, TBEPAEBLLErO
B YC/IOBMSAX OTCYTCTBMS KOHTPOSA TeMnepaTypHOro pexuma, K AanbHeiwemy Habopy NpoYyHOCTM B nepuog, Grvkaiilumx
48 cyT npn Temnepatype okosio 20 °C 1 OTHOCMTE/IbHON BNAXHOCTM He MeHee 60 %.

MpoekTHbIl kKnacc 6eTtoHa — B25. Tpebyemasa npo4yHOCTb 6eTOHA B NPOEKTHOM BO3pacTte, Mo AaHHbIM U3roToBUTENS
6eToHHOli cmecu, — 31,0 MMa.

dakTnyeckme faHHble O KMHETUKe TBePAEHWUS 6eToHa B MPOMEXYTOYHbIX BO3pacTax npusefeHbl B Tabnuue B.l n
Ha pucyHke B.1.

Ta6nuya Bl

Bo3spacT 6eToHa B yC/10BUAX

n 0,
HOPMATbHOTO TBEPAEHNS, CYT CpepHsasa npoyHocTb 6eToHa, MMa [ons Tpebyemoli npoyHocTw, %
7 19,5 63
14 24,8 80
28 31,0 100
Bpewms, cyt

PucyHok B.1 — 'padmk Habopa npovHocTy 6eToHa knacca B25 (N0 3 KOHTPO/bHbLIM TOYKaM)

Mpaduk KMHETMKM Habopa MPOYHOCTU GEeToHa anmnpOKCUMMPOBAH NOrapudMmUYeckon (PyHKUMER C HaTypasibHbIM
OCHOBaHVeM e Buja:
Rt=8,27In(f) + 3,27.

Ha koHTponvMpyemom yuyacTke 6eToHa KOHCTPYKLUMMU Naowadblo 2 M2 BbINOAHAKT 0T60p ABYX cepuil npob (LuanH-
ApOB AnaMeTpoM 74 MM 1 A/MHOW 250 MM Kax[blil) — KOHTPO/IbHAsi U OCHOBHAas CEepuMn.

B cooTtBeTcTBUM € TpeboBaHusmMn MTOCT 28570 ocyLiecTBAAIOT NOATOTOBKY KOHTPOJIbHbIX 06pasL0oB 06enx cepuii
(no Tpn obpasua B kaxAol cepun) 1 NPOBOAAT MUCMNbITAHUSA 06pa3L0B KOHTPOSIbHON MPO6bI.

YacTHble 3HaYeHMss NPOYHOCTY 06pa3L0B KOHTPOSIbHON Cepun COCTaBUAN:

R, = 23,2 MMa; R2 = 24,5 MMMa; R3 = 24,0 MMa; cpegHee KBaapatnyeckoe OTK/IOHEHUE MOJTYYEHHbIX 3HAYEeHWN
S = 0,66 MMa.

dakTnyeckas cpefHas NPOYHOCTb 6ETOHA KOHTPOJ/ILHONM cepun cocTaBmna = 23,9 MMa (77 % Tpebyemoli NPOYHOCTK).

Mo chopmyne KMHETUKN TBEpPAEHUA AN AaHHOr0 6eToHa onpeAenstoT NpuMBeAeHHbIli Bo3pacT 6eToHa I

239- 327
N=2,718 827 =2,718249 =12,1 cyT.

MpuHumaloT 3HayveHue I, = 12 cyT.
[Onsa oueHku npupocTta NpoYHOCTU B nepuof Ao tx =48 + 12 = 60 cyT cnefyeT BbINOAHUTL ycrioBue 7.1.6, a UMeH-
HO — BblAEpPXNBaHNe 6eTOHa B NEPUOL HE MEHEE:

(60 - 12) «0,1 = 4,8 cyT (npuHUMatoT 5 cyT).
13
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OXxwugaemblii NPUPOCT NMPOYHOCTU 3a Nepuoj ¢ MomeHTa N fo t2 no ycnosuto 7.1.6 AO/KEH COCTaBUTb He MeHee
3-0,66 =2 MMNa.

Mo npuHATOMY rpadouky KUHETUKM TBEPAEHMA 6eTOHa NPMPOCT NPOYHOCTU Ha 2 MIMa (T. e. 4O ypOBHS 0k0s10 26 MIMa)
OXMAaeTcsi B CPOK HOpMasibHOro TBepaeHnsa Ao 15,6 cyt. MNMpuHumatoT t2 He meHee 16 cyT.

Takum 06pasoM, NpUHMMAKOT JOCTaTOUYHbIA (MCcxoaa M3 ycnosusa 7.1.6) cpok BblAepxvBaHWsa 6eToHa OCHOBHON ce-
pun He meHee 5 cyT npu Temnepatype natoc 20 °C. DKkBMBaSIEHT HEO6XOANMON AONOMHUTE/bHOM TEMIOBOIN Harpysku co-
CTaBuT He MeHee 5-24-20 =2400 °C e u.

O6pasubl KOHTPOJIbHONM CEpUN BblAEPXUBAIOT MO YCNOBUAM 7.2.3.

dPakTnyeckasa cpefHsaa TemnepaTypa BblAepXuBaHus cocTtasunia okono nawc 30 °C.

dakTnyeckaa TensoBas Harpyska 3a CPOK [ONOSIHUTENIbHOTO BblAepxusaHua (cymmapHo 3,5 cyT) cocTtasuia
2520 °C 4.

2520
Onpegenstot t2=L+" o =12+5,25 cyT = 17,25 cyT, uTO yposneTBopsieT TpebosaHunsam 7.1.6 (5,25 > 5 cyr).

MpoBOAAT UCMbITAHWA OCHOBHOW cepumn 06pa3uoB 6eToHa no TOCT 28570.

lMonyyeHHble faHHble pe3ynbTaToB UCNbITaHWUN:

R, = 23,2 MMa; R2= 25,5 MMa; R3= 25,7 MMa.

CpefgHAsa npoyHOCTb B cepum coctasuna 24,8 MMa. Ana pesynbtata R1 He BbinonHsetcsa ycnosue 7.3.1:
24,8 — 23,2 >24,8°C «0,05.

Pesynbtat R1 noanexuT oTbpakoske.

Mo octaBwmMcs pesynbTataMm R2 n R3 paccunTbiBalOT CpefHIO NPOYHOCTL 6eToHa B cepun — 25,6 MMa. Mpu-
HumatoT Rft = 25,6 MMa.

[anee paccunTtbiBalOT KOIPULUMEHT T no dopmyne (2) n Tabnvue 2 ANs aKCnepMmMeHTaslbHO YCTaHOBMEHHOMO
rpacpuka dyHkuum f(X) kuHeTukn TBepaerus R = 8,27 « Inf + 3,27.

A =8,27 «In60 + 3,27 = 37,1.
B =8,27- 1n12 + 3,27 = 23,8.
C =8,27 » 1n17,25 + 3,27 = 26,8.

26,8-23,8

OnpepensitoT no chopmysne (10) NPorHo3npyemyio npoYHocTb G6eToHa RiX k npuBegeHHOMY Bo3pacTy 60 cyT B 3a-
[aHHbIX YCMIOBUSIX TBEPAEHNS:
Rtx= 23,9 + 4,43 « (25,6 - 23,9) = 31,4 MMa.

BblBOA: NpoOrHosmpyemasi NpoYHOCTb GETOHA Npu TBEpAEHUN B 61aronpusiTHbIX TeMnepaTypHO-B/IaXHOCTHbIX YC/10-
BUSIX, 6IM3KMX K HOpMasibHbIM, cocTaBuT 31,4 MMa (101 % Tpebyemoit NpoYHOCTK).

B.2 Mpumep pacyeTa NPOrHo3MpyemMoii NpoYHOCTM 6eToHa no cxeme K3

OnpegeneHvie cnocobHOCTU 6ETOHA KOHCTPYKLMW MOHO/IMTHON XXene3o6eTOHHOW MAWTbl MepekpbiTUs, TBepAeB-
el B yCNOBUAX OTCYTCTBUSA faHHbIX MO TEMMEepPaTypHOMY pexumy, K AanbHeiwemy Habopy npoyHOCTU B nepuog 4 mec
(120 cyT) npn Temnepatype okono 15 °C 1 0THOCUTENIbHOI BAAXHOCTU He MeHee 60 %.

3ajaHHble YyC10BUSA TBEPAEHUSA NPUBOAAT K NPUBEAEHHOMY BO3pacTy TBepAeHNs 6eToHa tX npu Temnepartype nawc

20 °C:
120 cyt-15 °C
t =90 cyT.
X 20 °C 4
MpoekTHbIn knacc 6eToHa — B30. Tpebyemyto npoyHocTb RT6eToHa npuHumatoT no 7.1.5: RT 37,5 MMNa.

[JaHHble 0 KMHeTVkKe TBepAeHus 6eToHa J4aHHOro HOMUHAa/IbHOro cocTaBa OTCYTCTBYIOT.

[nsa pacueta ucnonb3yT YyHU(PULMPOBaHHbIE 3aBUCMMOCTU KMHETUKN TBEPAEHUA 6ETOHA, NpefyCMOTPeHHble hop-
mynoin (10) n Tabnuuei 2.

Ha KoHTponupyemom y4yactke 6eTOHa KOHCTPYKLMU Maowanbio 4 M2 BbIMOMHAKT TPU UCMbITaHWa 6eToHa NpsMbIM
MEeTOAO0M Hepaspyllaruwero KOHTpons (oTpbiB co ckanbiBaHnem no MOCT 22690) — KOHTpOsibHasA cepus.

YacTHble 3HauYeHUs NPOYHOCTM 6ETOHA KOHTPOJ/IbHOM Cepun UCMbITAHNIA COCTaBUIN:

R, =31,5; R2=29,8; R3=28,9; S = 1,32 MMNa.
dakTnyeckaa cpefHasa NpPoYHOCTb 6eTOHa KOHTPOsIbHOWM cepun coctaBnseT Rn = 30,1 Mrlla (80 % npuHATON Tpeby-
eMoli MpoYHOCTK). BenmumHa OTK/IOHEHNS YaCTHbIX pe3ynbTaToB OT CPEAHEro 3HaYeHus1 He npeBbiwaeT 5 % 1 ya0BneTBo-

psieT Tpe6oBaHusiM 7.3.1. loNONHUTE bHBIX UCNbITAHWI NPOBOANTL He TpebyeTcs.
Mo chopmyne (7) onpeaensaoT NnpuBefeHHbIN Bo3pacT 6eToHa I,

1447-30,7
t,=10 375 =101185=15,3 cyT.

14
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MpuHUMaloT 3HayveHune I, = 15 cyT.

[na oueHkn npupocTa NPoYHOCTM B nepuof Ao tx = 90 cyT cnepyet BbINONHUTL ycnosue 7.1.6, a UMEHHO — BbI-
aepxuBaHue 6eToHa B nepuof He meHee (90 —15) «0,1 = 7,5 cyT. MpuHUMAIOT CPOK BblAepXUBaHUS He MeHee 8 CyT, 4To
coctaBsnseT npu Temneparype natoc 20 °C fONONHUTENBHYIO TEMNJIOBYH Harpysky He meHee 8 <24 «20 = 3840 °C mu.

Oxungaemblii MPUPOCT NPOYHOCTU 3a nepuog ¢ MomeHTa L go t2 no ycnosuio 7.1.6 Jo/MmKeH COCTaBUTb HE MeHee
3-1,32 *4 MIlla.

Mo ycnosuio (8) NpMpocT NpoYyHocT Ha 4 MMMa (T. e. O ypoBHA OKoslo 34 Mla) oxuaaeTcss B CPOK HOPMasibHOro
TBepaeHns go 20,4 cyt, T. e. yepes 20,4 - 15 =5,4 cyr.

JocTaTouHblii CPOK BblAepXuBaHMs 6eTOoHa KOHTPOJSIbHOIO yyacTka KOHCTpykuum (M3 ycnosus 7.1.6) — 8 cyT npu
Temnepatype naoc 20 °C (3840 °C «u).

Ha KoHTponMpyemMom y4yacTke KOHCTPYKLMU o6ecneynsatoT YC/0BUA BblLepXMBaHNA 6eToHa B COOTBETCTBUM C Tpe-
6oBaHuAMN 7.2.3—7.2.6.

dakTnyeckaa cpefHAa TemnepaTtypa BblAepKuBaHuUsa coctasunia nic 26 °C.

dakTnyeckasa Tensi0Bas Harpyska 3a CpoK AOMNOIHUTE/IbHOTO BblAepXnBaHUs (CyMMapHbli CPOK — 7 CyT) cocTaBuaa
4368 rpafyc-4acos.

OnpegenstoT: t2- U+ 4368— =15+ 9 cyT = 24 cyT.

K r 1 20°Ce24y

MpOBOAAT OCHOBHYKO CEPUI0 UCMbITAHWA (TP MCMbITaHMA) 6EeTOHa KOHTPO/IMPYEMOro yyacTka MeTOoAOM OTpbIB CO
ckaneiBaHvem no NOCT 22690.

[JaHHble pe3ynbTaToB UCMbITAHUIA COCTaBAAIOT:

R,= 34,8 MIMa; R2= 32,2 MMa; R3= 35,9 MMNa.

CpepfHsas npoyHocTb 6eToHa B cepumn coctaBuna 34,3 MMa.
Ons pesynbtata R2= 32,2 MlMa He BbiNosiHAeTca ycnosue 7.3.1:

34,3-32,2 > 34,3 -0,05.

Pesynbtat R2 nognexuTt otépakoBke. MpoBOAAT AONONHMTENbHOE onpeesieHne NpoYyHocTn 6eToHa: R4= 34,7 MMMa.

MpoBOAAT NepecyeT cpefHero 3HaYeHUs NPOYHOCTU B CEPUMN UCTIbITAHWIA.

CpefHas npoyHocTb B cepun coctasuna 35,1 MMa.

BenmuvHa OTK/IOHEHWS YacTHbIX Pe3y/ibTaToB OT CPEAHEro 3HayeHusa He npesbiwaeTt 5 % u ygosnetsopseT Tpebo-
BaHNAM 7.3.1. [lONO/THUTE/bHbIX UCMbITAHUIA NPOBOAUTL He TpebyeTcs.

MpuHumatoT R{2 = 35,1 MMa (94 % npuHATOR TpebGyemoi NPoYHOCTK).

PaccuntbiBaloT koadppuumneHT T no copmyne (2) n tabnuue 2 AN YHUOULNPOBAHHOW KUHETUKM TBEPAEHWS.

A =Ig(l + 1g90) = 0,47.
B = 141 + 1415) = 0,34.
C=1x1 + 1124) = 0,38.

OnpefensT NPOrHo3upyemyto NpoYHocTb 6eToHa RX kK Bo3pacty 90 cyT npu TemnepaTtype TBepaeHus natwc 20 °C
(4TO yCcnoBHO 3kBMBaneHTHO 120 cyT TBepAeHus npu temnepatype natoc 15 °C) no dpopmyne (10):

Rtx=30,1 + 3,25 m(35,1 - 30,1) = 46,4 MMa.

BbiBOA: NpOrHo3vpyemas NpoYHOCTb 6eTOHa Npu TBEPLAEHUWN B 3a[aHHbIX TEMNEPATYPHO-BNXKHOCTHbIX YCNOBUAX K
Bo3pacTy 90 cyT cocTaBuT 124 % Tpebyemoi NpoYHOCTH.
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