FOCT 17624-87

pynna XX 19

TOCY[APCTBEHHbIV CTAHOAPT COIO3A CCP

BETOHbI

Y nbTpa3ByKkoBON METOA, OnpeaeneHnst
NPOYHOCTH

Concrete. Ultrasonic method
of strength determination

TekcT CpaBHeHust TOCT 17624-87 ¢ TOCT 17624-2012 cM. No CChbifKe.
- MpuMeyaHvie usrotosuTens 6asbl AaHHbIX.

OKI158 0900
[ata sBBegeHust 1988-01-01

WHdopmaLnoHHbIe faHHbIe

1. PA3PABOTAH W BHECEH MuvHWCTEPCTBOM  NPOMBILLNEHHOCTH
cTpouTenbHbIx Matepuanos CCCP
WCNONHUTENN

FO.H.Muspoxu, kaHa. TexH. Hayk (pykoBoguTenb Tembl); 3.M.Bpeitman;
AA.ToiixmaH, kaHg. ¢m3.-maT. Hayk; C.P.KoTnsp, kaHg. TexH. Hayk; A.C.3anbumaH;
M.C.Butiok; O.M.BainH6raTt; B.A.KneBuoB, A-p TexH. Hayk; [.B.Cu30B, kaHa. TeXH.
Hayk; M.I.KopeBuukas, kaHa. TexH. Hayk; B.B.CynakoB, kaHO. TeXH. Hayk;
B.E.M'puHGepr; B.A.BonoxoB, kaHA. TexH. Hayk; W.3.LLUkonbHWK, KaHA. TeXH. Hayk;
.B.lUmakoB, kaHA. TexH. Hayk; W./.BaiHLuTok, KaHA. TexH. Hayk; B.A.Jopd, kaHAa.
TexH. Hayk; P.O.KpacHoBckuii, kaHA. TexH. Hayk; M.KO.JlelmHCKuin, KaHa. TexH.
Hayk; [.®.Hapgapenwsunm, kaHa. TexH. Hayk; U.A.HecTtepeHko; W.H.HaropHsik

2. YTBEPXOEH W BBEOEH B [JEWCTBME [locTaHoBrneHuem
ocynapctBeHHoro ctpoutensHoro komuteta CCCP ot 26.12.86 N 67

3. BBAMEH [OCT 17624-78, TOCT 24467-80

4. CCbIJTIOYHbIE HOPMATUBHO-TEXHUYECKME OOKYMEHTbI

O6o3Havenve HT[, Ha koTOpbIN

[laHa ccbirnka HoMep nyHKTa, NoANyHKTa, NPUNOXEHNS
8.383-80 21

4366-76 25

5774-76 25

10180-78* 3.3; 3.5; 3.14; npunoxenus 3, 7
18105-86 BBopHas yacTb; 4.1; 4.6; npunoxeHve 7
27006-86 3.16

* 3pecb v fanee no TekcTy. He aerctByeT. B yacTv onpefeneHus NpoYHOCTM
no obpasuam, oToGpaHHbIM U3 KOHCTpYKUU 3ameHeH TOCT 28570-90, B yacTtu
onpefeneHns NpoYHocT GeToHa Mo KOHTPOmNbHbIM obpasuam 3ameHeH [OCT
10180-90 (3ameHeH Ha [OCT 10180-2012). - MNpumeyaHue usrotoBuTens Gasbl
AaHHbIX.

5. NEPEU3OAHUE (aBrycT 1989 r.) ¢ nonpaskamu.

Hactosiumii cTaHgapT pacnpocTpaHieTCsl Ha KOHCTPYKLMOHHBIE TSHKENbIN,
TIErKUA 1 MOTHLIN CUMMKaTHBIN GETOHbl COOPHBIX U MOHOIUTHBIX GETOHHBIX W
Kerne3obeTOHHbIX U3Oennii, KOHCTPYKLUIA U COOPY>KEHUI (Oanee - KOHCTPYKLMIA) 1
yCTaHaBMMBaeT YrbTPa3ByKOBON WMMNYMbCHbIA MeToA (hanee - ynbTpa3ByKOBOWM
MeToz) onpeaeneHns NpoYHocTy 6eToHa knaccos B7,5 - B35 (mapok M100 - M400)
Ha cxaTue, B TOM Yucne B NnpoLecce TBEpAEHNs GETOHOB B TEMMOBLIX YCTAHOBKaX
(kpome GEeTOHOB, U3rOTOBMSIEMbIX ABTOKIABHOWM 06PabOTKON) UMK B €CTECTBEHHbIX
YCIIOBUSIX.

[Mpo4HOCTb GETOHa MOHOMUTHBIX KOHCTPYKLWIA ONPEAEnsoT TOMbKO Criocobom
CKBO3HOIO Npo3By4VBaHUSA.

KoHTponk npo4HocT 6eToHa KOHCTpyKLuiA nposoasaT no FOCT 18105.

1. O6wwe nonoxeHus

1.1. YnbTpa3ByKOBOW METOA NPUMEHSIIOT AN ONpeAeneHns NpodHocTH GeToHa:
OTMYCKHOW, NEepefaToyHON, B YCTAHOBNEHHOM HOPMAaTWMBHO-TEXHWYECKOW 1
NPOEKTHOW AOKYMEHTaLMel NPOMEXYTOYHOM 1 NPOEKTHOM BO3pacTax, B npoLecce
TBEpAEHUS, a Takxe Npu 3KCNEePTHOM KOHTpore.
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1.2. YnbTpa3ByKOBOW MeETOA OCHOBaH Ha CBSI3W Mexay CKOpPOCTbIO
pacnpocTpaHeHns yrbTPa3ByKOBbIX KONeHaHWin 1 ero NPOYHOCTBIO.

1.3. YnbTpasBykoBble M3MEpPeHUs B GETOHe MpoBOASAT CnocoGamu CKBO3HOMO
U NOBEPXHOCTHOTO NPO3BYYMBAHWS B COOTBETCTBUM C MPUIOXKEHNEM 1.

1.4. MpoyHocTb GeToHa B KOHCTPYKLUSIX OMpEeAensitoT no SKCrnepuMeHTarbHO
YCTaHOBMEHHbIM TPafyMPOBOYHLIM 3aBUCUMOCTAM "CKOPOCTb PacrpoCcTpaHeHus
ynbTpasByka - NMpoYHoCTb GeToHa" (aarnee - CKOpOCTb - MPOYHOCTb) UM "Bpemsi
pacnpocTpaHeHns ynbTpassyka - NPOYHOCTL GeToHa" (aanee - Bpems - NPOYHOCTb)
B 3aBMCMMOCTHU OT crocoba npo3By4YMBaHUS.

1.5. MNpoyHOCTb GeToHa ONpefensioT Ha y4acTkax KOHCTPYKLUA, HE UMEHOLLMX
BUANMbIX MOBPEXOEHUI (OTCIIOEHUS 3aLLMTHOTO CIOS, TPELLWH, KABEPH U Ap.).

1.6. YnbTpa3ByKoBbl€ UCMbITAHWS MPOBOAST NPW MOMNOXATENBHON TemnepaType
6eToHa.

[onyckaeTcsi NpoBeAeHWe YNbTPas3ByKOBbIX MCMbITAHWA KOHCTPYKLIWUA npu
oTpuuaTtensHoii Temnepatype 6eToHa He Hwxe MuHyc 10 °C npu ycriosuu, 4To B
NpOLIECCE UX XPaHEHUs1 OTHOCUTENbHAs BAXHOCTbL BO3ayxa He npesbiwwarna 70%.

2. CpeactBa KOHTpOnA

2.1. ¥YneTpasBsykoBble M3MEPEHUs MpoBOAAT npubopamu, npegHasHaYeHHLIMU
0N U3MEPEHUS BPEMEHU PacnpoOCTpaHeHUsi ynbTpasByka B 6eToHe u
aTTecToBaHHbIMK B ycTaHOBIIEHHOM nopsiake no FOCT 8.383.

2.2. Mpegen ponyckaemoit abCOMOTHON MOMPELUHOCTU U3MEPEHUS BpPEMEHW
pacnpocTpaHeHWst ynbTpassyka Ha CTaHAapTHbIX 06pa3Liax, BXOAALWX B KOMMIEKT
npu6opa, He [OIKEH NPEBbILLATL 3HAYEHNS
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rae { - Bpemsi pacnpocTpaHeHUs ynbTpa3ssyka, MKC.

2.3. Tvnbl ynNbTPa3BYKOBLIX MNPUGOPOB M WX TEXHUYECKME XapaKTepuCTUKM
npuBeAeHb! B NPUNOXEHUM 2.

[onyckaetcst npuMeHeH1e Apyrmx YNbTPa3BYKOBbIX npu6opos,
npefHa3HaveHHbIX AN ucnbiTaHust 6eToHa, yAoBneTBopsoLyX TpeboBaHMaM nn.
21,22

2.4. Tpvbopbl ANsi KOHTPOMS MPOLIECCOB YCKOPEHHOro TBepaeHust GeToHa
[OMKHbI BbITb YKOMMIIEKTOBaHbI TEPMOCTONKUMK MpeobpasoBaTensmm, KoTopble
KpensT Ha 6opTocHacTke hopMbl, MW aKyCTUHECKUMU 30HAaMM, NOTPyXaeMbIM/ B
B6ETOHHYI0 CMECh.

25. Mexgy 6etoHoM u  pabouMMu  MOBEPXHOCTSIMU  YrbTPa3BYKOBbIX
npeobpasoBaTeneit AomkeH GblTb obecneyeH HageXHbI aKyCTUYECKUIA KOHTAaKT,
AN Yero NpUMEHsItoT BS3KME KOHTaKTHble maTtepuans! (cormpon no [OCT 4366,
TexHu4eckui BasenuH no FOCT 5774 v ap.).

[onyckaeTcsi  NMpUMEHEHWE NEPEXOfHbIX YCTPOWCTB MMM  MPOKN2AoK,
obecrneynBaroLLyx Cyxo Crnocob aKyCTUHECKOro KOHTaKTa W YA0BMEeTBOPSIHOLWX
Tpe6oBaHusm nn. 2.1, 2.2.

Cnoco6 KoHTakTa [fJomkeH 6biTb OAMHaKoBbIM NpU KOHTpone 6GeToHa B
KOHCTPYKLIMM W YCTaHOBIIEHUM TPadyVpPOBOYHOW 3aBUCMMOCTU, KPOME CIly4aes,
npeaycMOTPeHHbIX Nn. 4.5.

3. MogrotoBka ucnbiTaHUA

3.1. MoAroToBKa WCMbITaHUs BKIOYAET MPOBEPKY WCMOMb3yeMbiX NpuGOpoB B
COOTBETCTBUM C MHCTPYKLMSIMMA MO IKCMIIyaTaLum U YCTAHOBKY IPadyMpOBOYHbIX
3aBUCUMOCTEN B COOTBETCTBUM C BbIGPaHHBIM CNOCOGOM NPO3BYYMBAHMS.

3.2. [pagyMpoBOYHYI0 3aBUCUMMOCTb "CKOPOCTb - MPOYHOCTL" YCTaHaBnMBarOT
NP UCMbITAHWM  KOHCTPYKUWA  CMOCOBOM  CKBO3HOrO  MPO3BYYMBAHUSA.
pagyvpoBOYHYIO 3aBMCMMOCTb "BPeMsi - MPOYHOCTL" YyCTaHaBrMBaOT MpU
MCMbITAHWN KOHCTPYKLUIA CNOCOGOM MOBEPXHOCTHOIO NPO3BYYMUBAHNSI.

[onyckaeTcs NpW  WUCMbITAHUM  KOHCTPYKLUMIA CMOCOBOM  MOBEPXHOCTHOMO
Npo3BYYMBaHNS WCMOMb30BaTb PaAYMPOBOYHYIO 3aBUCUMOCTb  "CKOpPOCTb -
NPOYHOCTL" C y4eTOM KoadpdmLMeHTa nepexoaa, onpeaensieMoro B COOTBETCTBUN
C npunoxeHuem 3.

3.3. [pagyvpoBOYHYIO 3aBUCUMOCTb YCTaHaBIMBalOT MO  pe3ynbrartam
yNbTPa3BYKOBbIX M3MepeHUn B GETOHHbIX obpasuax-kybax M MexaHU4eckux
MCMbITaHWI Tex e 06pasLioB.

MexaHnyeckne  ucnbitaHna  obpasua nposogst no  [OCT 10180
HEMOCpPeACTBEHHO NOCIe YrbTPa3ByKOBbIX U3MEPEHWUIl.

Mpu HeobXoAMMOCTM NpOBEedEeHWst YNbTPa3BYKOBbIX UCMbITaHUA GeToHa
KOHCTPYKLUI A~ HEMOCPEACTBEHHO Mocne  TepMoobpaboTku  (ropsiyero)  Ans
onpeaerneHnst OTMYCKHOM MPOYHOCTM 6eToHa 3TUX KOHCTPYKLMA nocne ux
OCTblBaHUA [OMyCKaeTCA YyCTaHaBnuBaTb rpagyvMpoBOYHYO 3aBUCUMOCTb MO
pesynbTataMm YnbTpa3ByKOBbIX W3MEPEHUi ropsumx ob6pasiLoB UM MexaHUYEecKux
UCMbITaHUI Tex e 06pa3LioB Nocre UX OCTbIBaHUS.

3.4. TpagyvMpoBOYHYIO 3aBUCUMOCTb YCTaHABIMBAIOT OTAENLHO MO KaXOoMmy
BUOY HOPMMPYEMOM MPOYHOCTW, yKa3aHHOMy B n. 1.1, Arsi Yero MCMonb3yloT He
MeHee 15 cepuit 06pasLioB-Ky6oB.
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3.5. Mpu ycTaHOBNEHUM TIPadyMPOBOYHON 3aBUCUMOCTV AN NPUEMOYHOTO
KOHTpons 06pasLibl M3roTOBNSIOT B COOTBETCTBUM C TpebosaHusmmn TOCT 10180 B
pasHble CMeHbl B TeyeHne He MeHee 3 CyT M3 6eTOHa TOro e HOMWUHanbLHOro
coctaBa, MO TOW e TEXHOMOMW, MpU TOM Xe PeXVMe TBEpAEHWUS, YTO U
KOHCTPYKLIMM, NOASIEXALLME KOHTPOTHO.

B cnyyae npumeHeHus Ha NpoM3BOACTBE CMOCOGOB W PEXVMOB YMIIOTHEHUS
6eToHa KOHCTPYKLUIA, NPUBOAALLMX K U3MEHEHWI0 ero COCcTaBa 3a CHeT OoTXaTus
BOAbI 3aTBOPEHWs, crnocob npuUroToeneHus obpasLoB HeobXoauMO ykasbiBaTb B
HOPMaTUBHO-TEXHUYECKOW UMW MPOEKTHOM AOKYMEHTALMAX Ha 3TN KOHCTPYKLIWN.

[onyckaetcsa usrotosnexne fo 40% obliero yucna obpasuos n3 GeToHHOI
CMecH, COCTaB KOTOPOW OTNYAETCH OT HOMMUHAIbHOTO MO LEMEHTHO-BOAHOMY
oTHoLeHuto He 6onee 0,4.

3.6. lMpu onpeneneHun npodyHocTU GeToHa B MpoLEecce €ro YCKOPEHHOro
TBEpPAEHUs AN YCTaHOBNEHWs [PafyvpOBOYHOW 3aBWCMMOCTM B TEMIOBYIO
YCTaHOBKY MOMeLLaoT 06pasLibl, YMCMO KOTOPbIX PaBHO YMCIY MPOMEXYTKOB
BPEMEHM, Ha KOTOpoe pa3brBaloT Nepuoa N30TepMUYECcKOro nporpesa. Ha kaxaom
13 3TVX 3TarOB UCMbITLIBAKOT MO OAHOI cepum o6pa3uoB. Hanpuvep, ecnu nepuoa
130TEPMUYECKOro NporpeBa pasbuT Ha paBHbIE YETLIPE NPOMEXYTKA BPEMEHW, TO B
TENmoBYI0 YCTAHOBKY 3aKnaablBatoT YeTbipe cepum 06pa3LioB.

O6Lee yucno obpasLoB ANA YCTAHOBIEHWA TPafyvpOBOYHON 3aBUCUMOCTU
[OIDKHO OTBeYaTb TpeboBaHuam n. 3.4.

3.7. Mpy ycTaHOBMEHWM rPagyMpOBOYHOM 3aBUCUMOCTU AN OnpefeneHus
NPOYHOCTM GeToHa B MpOLECCe ECTECTBEHHOrO TBEPAEHUS CPOKW UCMbITAHUI
06pa3sLoB Heob6xoamMMo BbIGUPaThL U3 CriedytoLLero napameTpuieckoro psiaa: 3, 7,
14, 28, 60, 90, 180, 365 cyr. O6pasubl MCMbITLIBAOT HE MEHee YeM B Tpex
BO3pacTax, OAMH W3 KOTOPbIX SBMSIETCS MNPOEKTHbIM. B kaxgom Bo3pacte
UCMbITLIBAIOT HE MeHee 4 cepuii 06pasLioB.

3.8. Bpemsi pacnpocTpaHeHus ynbTpasByka B obpasuax npu ycTaHOBIEHWW
rpagyMpoBOYHON 3aBMCUMMOCTU "CKOPOCTb - MPOYHOCTL" U3MEPSOT Crnocobom
CKBO3HOTO MPO3BYYMBaHWS B COOTBETCTBUM C YepT. 1.

YepT.1

@ - CXemMa UCMbITaHUs KyGOB CMOCOGOM CKBO3HOMO MPO3BYYMBaHUs; & - CXema
UCMbITaHUs KyGOB
cnoco6om NOBEPXHOCTHOTO npo3ByuMBaHus; ¥I7-  ynbTpa3ByKoBble
npeobpasoBateny;

1 - HanpaBrneHne OPMOBaHWS; 2 - HanpaBneHue UCMbITaHus Npu cxatuy; ! - 6asa
NpO3BYy4YMBaHUS

Yepr. 1

Basa nposByuvBaHust gomkHa ObiTb He MeHee 100 mm. [lonyckaetcs 6a3y
npo3By4MBaHUA CHU3UTL OO0 70 mm npu nNpoBeAeHUN KOHTPOSA MENIKO3epPHUCTbIX
6ETOHOB U GETOHA Ha PaHHUX CTaausx TBEPAEHUS (CKOPOCTb yrbTpasByka MeHee
2000 m/c).

3.9. Bpemsi pacnpocTpaHeHus ynbTpasByka B obpasuax npu ycTaHOBIEHWW
rpagyMpoBOYHON 3aBUCMMOCTM "BPEMSA - MPOYHOCTL" M3MEPSOT  crnocobom
NOBEPXHOCTHOTO NPO3BY4MBaHUS B COOTBETCTBUM C YepT. 1.

MuHrmanbHas 6a3a Npo3ByyMBaHUsA OOIDKHA ObITh HE MeHee 120 MM.

Bpemsi pacnpocTpaHeHusi ynbTpa3Byka crieayeT M3MepsSTb Ha MOBEPXHOCTH,
3aHMMAIOLLE MPU M3TOTOBMEHUM TO K& MOMOXEHUE OTHOCUTENbHO (hopMbl U
HanpaBneHusi POPMOBaHWS, YTO W KOHTPOIIMPYeMasi NOBEPXHOCTb U3AENMUS.

3.10. B 30He KOHTaKTa yrbTpasByKOBbIX Npeobpa3oBaTeneil ¢ NoBEPXHOCTbIO
6eToHa He AOMKHO OblTb PakoBWMH W BO3AYLUHLIX MOP Fy6uHou Gonee 3 MM 1
Avamvetpom Gonee 6 MM, a Takxe BbicTynos 6onee 0,5 mm. MoeepxHocTL 6eToHa
[0MmKkHa BbITb O4ULLIEHA OT MbINn.

3.11. OTHocwTerbHas MOrpeLHOCTb U3MepeHusi 6asbl Mpo3By4YMBaHUS He
porkHa npesbiwate 0,5%.

3.12. Yucno usmepeHnn BpemeHU pacnpoCTpaHeHusi yrbTpasByka B KaX4oM
obpasue AomkHO BbITh NPY CKBO3HOM NPO3BYYMBaHWM 3, MPY MOBEPXHOCTHOM - 4.



3.13.  OTkrioHeHVWe  OTAerbHOro  pesynbTata  M3MepeHusl  BpeMEeHu
pacnpocTpaHeHs yrbTpasByka B KaxdoM obpasLie OT CpeaHero apudmeTnieckoro
3HAYEHWs Pe3yrnbTaToB M3MEPEHUN ANa AaHHOro obpasLa He [OMKHO NpeBbIaTh
2%.

PesynbTaTbl U3MEPEHWS BDEMEHW PacMpOCTPaHEeHWs ynbTpa3ssyka B obpa3Liax,
HE YOOBMETBOPSIOLMX ITOMY YCIOBWMIO, HE YYUTBLIBAIOT MpW pacyeTe CpeaHero
apUPMETNYECKOro 3HAYEHNSI CKOPOCTU PacnpOCTPaHEHWs yNbTpasByka B AaHHOM
cepun o6pa3uoB. Mpy HanMuuu B cepumn ABYX 06pasLoB, HE YAOBMETBOPSHOLIX
3TOMY YCIIOBUIO, PE3YNbTaTbl UCTbITAHWA Cepumn GpakyioT.

3.14. [pagyvpoBOYHYID 3aBUCMMOCTb YCTaHaBMMBAOT MO  €AWHUYHLIM
3HAYEHNSIM CKOPOCTM (BPEMEHM) yrbTpa3sByka U NPOYHOCTU GETOHA.

3a eAvHNYHOE 3HaYeHMe NPOYHOCTU GETOHA NPUHUMAIOT CPEAHIO MPOYHOCTL
6eToHa B cepum 06pasLios, onpefenenHHyto no FOCT 10180.

3a eduHWYHOe 3HayeHWe CKOPOCTW (BpeMeHW) ynbTpasByka MpUHUMaKT
cpegHee apudMeTUYecKoe 3HaueHue 3TUX BeViMH B cepun  0Bpasuos,
ncnonb3dyemblx 4nsA onpeaeneHns eauHUYHOro 3Ha4eHns NPpoYHOCTH.

3.15. YcTaHoBneHVe, NpoBepKy rpagyMpOBOYHON 3aBWCUMMOCTM U OLIEHKY ee
NOrPeLUHOCTN  NPOBOAST B COOTBETCTBUM C  METOAWKOW, MNPUBEAEHHOW B
npunoxexnn 4.

lMpyMepbl YCTaHOBMNEHUsI IPaAyUPOBOYHON 3aBUCUMOCTU W OLLEHKM MOrPeLLHOCTH
onpepeneHyst NPOYHOCTU GeToHa NMPUBEAEHbI B NPUIOXeHUN 5.

3.16. MpagyvpoBOYHYIO 3aBUCUMOCTb YCTaHaBIMBalOT 3aHOBO MPU U3MEHEHWUN
HOMUWHarnbHoro cocTasa 6etoHa no FOCT 27006.

4. NMpoBeaeHne UCNbITaHUMA U onpeaeneHne
NPOYHOCTN 6ETOHa B KOHCTPYKLIMSAX

4.1. Yucno M pacronoxeHne KOHTPONMMPYEMbIX YYacTKOB Ha KOHCTPYKLWW
[OmkHbl oTBevaTh Tpe6oBaHusm [OCT 18105 1 yka3blBaTbCsi B TEXHONOMMYECKUX
KapTax Ha KOHTPOSb UIM B HOPMATUBHO-TEXHUYECKON 1 MPOEKTHOWM AOKYMEHTaLum
Ha  KOHCTPYyKUMM WM yCTaHaBnuBaTbCs  MporpaMmon  obcrefoBaHus,
COrnacoBaHHOM C NPOEKTHON opraHu3aumnein. Ha KaaoM KOHTPONMpYeMoM y4acTke
NpoBOASAT OfHO W3MEpeHMe BPEeMEHW pacnpoCTPaHeHUs yrbTpassyka npu
CKBO3HOM U He MeHee ABYX Mpu MOBEPXHOCTHOM MpO3By4MBaHWW. B nocnepHem
cryyae npoyHocTb GeToHa onpeaensiioT MO CPeaHeMy 3HAYEHWIO MOMyYeHHbIX
pes3yrbTaToB U3MEPEHVSt BPEMEHN PacrpoCTPaHeHUs yribTpassyka.

KauecTBO NoBepxHOCTW 6ETOHa KOHTPOIMPYEMOTO yHacTKa KOHCTPYKLIUM B 30HE
KOHTaKTa C YynbTpa3ByKOBbLIMM npeobpasoBaTensmMm [OMKHO COOTBETCTBOBATbL
TpeboBaHnsm n. 3.10. [onyckaeTrca npoBedeHWe U3MEpEeHW  BpeMeHu
pacrnpocTpaHeHus ynbTpassyka B KOHCTPYKLMSIX Yepe3 0BrMLLOBOYHbIE MaTepuanbl
1 AEeKOpaTMBHbIE MOKPbITUS MO METOAMKAM, COTNACOBaHHBIM C FOMOBHBIMM HaY4YHO-
MCCreaoBaTENbCKUMI OpraHn3aLuamm.

4.2. COopHble IMHeiHble KOHCTPyKUuuM (6anku, pureny, KOMOHHBI U Ap.)
MCMbITBIBAIOT, KaK MpaBurio, cnocoboM CKBO3HOMO MPO3BYYMBaHWS B MOMepeyHOM
HanpaBneHnn.

Wapernus, KOHCTPYKTUBHbIE ocobeHHOCTn KOTOPbIX 3aTpyaHalT
OCYLUECTBMEHNE CKBO3HOrO MPO3BYYMBAHWS, @ Takxe Mrockue KOHCTPYKLUM
(nnockwe, pebpucTbie U MHOrOMYCTOTHbIE MaHENM NEepPeKpbITUS, CTEHOBLIE NaHerm
1 T.4.) UCMbITLIBAIOT CNOCOGOM MOBEPXHOCTHOrO Npo3ByuunBaHus. Mpu atom 6asa
NPO3BYYMBAHUS MPY U3MEPEHUSIX HA KOHCTPYKLIMSIX AOIKHA GblTh TaKow e, Kak Ha
obpasuax npy ycTaHOBNEHWUN IPafyMpoOBOYHON 3aBUCUMOCTMU.

BospacT 6eToHa KOHTPONMPYeMbIX KOHCTPYKLMIA He [OIDKeH OTNM4aThCa OT
Bospacta 6eToHa 06pasLoB, MCMbITaHHBIX AN YCTAHOBMNEHUS rpafyvpOBOYHON
3aBuUcUMOCTH, Gonee Yem Ha 50% - MpU KOHTpPONE HOPMUPYEMOW MPOYHOCTU
6eToHa, 1 25% - Npu onpeaeneHn NPoYHoCcTN 6eToHa B NpoLecce TBEPAEHMS.

4.3. W3mepeHne BpemeHM pacnpocTpaHeHus ynbTpasByka B 6GeToHe
KOHCTPYKLMIA  crieayeT  MNpOBOAWTbL B HanmpaBriEHWW,  NEpneHAVKYNsipHOM
ynroTHeHuto GeToHa. PaccTosiHme OT Kpasi KOHCTPYKUMM JO MecTa YCTaHOBKU
yrbTPa3ByKOBbIX NpeobpasoBaTenei AOmKHO 6biTb He MeHee 30 MM.

4.4. W3mepeHne BpeMeHW pacnpocTpaHeHus yrbTpassyka B GeToHe
KOHCTPYKLUMIA ~ crieayeT MNpOBOAWTbL B HampaBrieHWy,  NepneHAVKYnsipHOM
HanpaeneHuio paboueit apmaTypbl. KoHLeHTpaums apmaTypel BAOSb BblGpaHHOM
JTMHAM NPO3BYYMBAHUSA HE AOMMKHA npeBbiwaTth 5%.

[onyckaeTcsi Npo3By4MBaHWe BAOMb JIMHWM, PaCMONOXEHHON napannensHo
paGoyeit apMaType, eCrvi pacCTOsiHWE OT 3TOW NUHWW A0 apMaTypbl COCTaBNSET He
MeHee 0,6 AnvHbI 6a3bl.

4.5. MNpw onpepeneHny NpoYHOCTU GeToHa B NpoLecce ero TBepaeHus mecta
YCTAHOBKM W 4YUCNO 30HOOB WM npeobpasoBaTenieit ycTaHaBrMBalT B
3aBMCMMOCTM  OT  KOHCTPYKTMBHBIX UM TEXHOMOrMyeckux  ocobeHHocTen
KOHTPOIMPYEMbIX KOHCTPYKLIMIA.

Mpu KOHTpOne YCKOpPeHHOro TBepaeHWs GeToHa B HECKOMbKWX OAHOTUMHbIX
KOHCTPYKLMsIX Npeobpa3oBaTeny ycTaHaBMBalOT B KOHCTPYKLIMK, HaxodsiLLencs B
HanuMeHee 6naronpuATHBIX YCIIoBUSX TENMOBO 06paboTku.

CxeMbl ycTaHOBKM Npeobpa3oBaTteneii NpuBefeHbl B NPUIIoKeHU 6.

MpeobpasoBateny, ycTaHaBnuBaemble Ha 6GopTocHacTke (OPMbI, [OIDKHbI
ObITb 3MEKTPUYECKM W aKyCTUHYECKW M30NMpOBaHbl OT Hee TepMOCTOMKAMMW
npoKnagkamu, Hanpumep, U3 MOPUCTON PEe3nHbl TOMUWHOW He MeHee 5 mm.
AxycTnyeckuin  30HO B GETOH KOHCTPYKUWW YyCTaHaBnMBawT B npoLecce
copmoBaHusA. [lpy 3TOM He [OMycKaeTcsi HaHeceHMe cMasku Ha pabouve
noBepxHOCTM npeobpasoBarterneil.

4.6. Mpo4HOCTL GeToHa KOHTPONMPYEMOro y4acTKa KOHCTPYKLIMW onpeaensiot
No rpaZyvpoBOYHON 3aBUCUMOCTH, YCTAHOBIMEHHON B COOTBETCTBUM C pa3A. 3 npu
YCMOBUM, 4TO M3MEpPeHHOe Mo N. 4.1 3HaYeHne CKOpOCTU (BPeMeHM) yrnbTpasByka
HaxoAuTCA B Npeaernax Mexay HauMeHbLUIMM N HanborbLLIMM 3Ha4eHUSIMU CKOpPOCTU
(BpemeHu) ymbTpadByka B obpasuax, MCMblTaHHbIX MNpyW  MOCTPOEHUM
rpafypoBOYHON 3aBUCUMOCTU.

Mpw KOHTpone Npo4HOCTM GeToHa B KOHCTPYKLUMsX No FOCT 18105 nonyyeHHoe
3HaYyeHMe NPOYHOCTU MPUHUMAOT 3a CPEAHIO MPOYHOCTb  KOHTPONMPYEMOro
yqacTka KOHCTPYKLK.


http://docs.cntd.ru/document/871001088
http://docs.cntd.ru/document/901710695
http://docs.cntd.ru/document/901710695

4.7. OKCNepTHbIA KOHTPOMb MpOYHOCTM GeToHa B  CTPOSILMXCS W
IKCNIyaTUPYEeMbIX KOHCTPYKLMAX M COOPYXEHUAX MNPOBOAAT B COOTBETCTBMU C
METOMKON NPUIOXeHNs 7.

5. OcbopmneHue pesynbTaToB

5.1. Peaynbtatbl uamepenuii no nn. 3.5 - 3.14 3aHOCAT B >ypHan UcnbiTaHui no
opme, yKazaHHOW B NpUroxeHun 8.

5.2. Pe3ynbTatbl n3MepeHuii no M. 4.6 3aHOCAT B XypHar UCMbITaHU Mo dopme,
yKa3aHHOW B NpurioxeHumn 9.

MpunoxeHue 1 (cnpaBo4yHoe). Cnocobbl
npo3By4nBaHus 6eToHa

Mpunoxenwe 1
CnpaBoyHoe

1. Tipu M3MepeHWM BPEMeHW pPacnpoCTpaHeHWs yrbTpa3syka CrnocoGom
CKBO3HOIO MPO3BYYMBaHMWS YribTPa3ByKoBble NpeoGpa3oBaTeny ycTaHaBMMBaioT ¢
NPOTVBOMOSIOKHbIX CTOPOH 06pa3Lia I KOHCTPYKLIMW B COOTBETCTBUM C YepT. 2a.

Yepr. 2

¢ - CXeMa UCTIbITaHns 6eToHa Cnoco6oM CKBO3HOTO MPO3BYUMBaHMST;
£ - cxema ucnblTaHust 6eToHa cnocobom NOBEPXHOCTHOTO NPO3BYHNBAHMS;
VIT - ynbTpassykoBble npeobpasosareny; { - 6a3a npo3ByyMBaHus

YepT. 2

CKopoCTb yrbTpaaByka (&1, M/C, BBIMCTISIOT Mo dopmyrie

i

¥ =110, @)
H
roe i - BpeMs pacnpocTpaHeHns yrnbTpasByKa, MKC;
! - paccTosiHue Mexay LieHTpaMu ycTaHOBKWM npeobpasoBaTernen

(6a3a npo3By4MBaHus), MM

2. Tpu u3MepeHWM BpEemeHu pacnpoCTpaHeHus YnbTpassByka Crnoco6om
NoBEPXHOCTHOTO NpOo3By4MBaHMS yNbTPa3ByKOBbIE npeo6pa3oBarenv
yCTaHaBMMBalOT Ha OAHOW CTOpPOHe obpa3lia UMk KOHCTPYKLWUM B COOTBETCTBUM C
YeprT. 26.

MpunoxeHue 2 (cnpaBoy4Hoe). TexHU4Yeckne
XapaKkTepUCTUKM YIbTPa3BYKOBbIX NpubGopoB
Ans onpegeneHns NPo4YHocTn 6eToHa

Mpunoxenne 2
CnpaBoyHoe

Tabrmua 1



XapakTepucTuka Tun npubopa

Berton-12 YK- YK-10rm* Yo-10M*

1401*
[wnana3oH 20- 20- 8-8500 B pyyHom || 20-999,9
V3MepeHust 999,9 9000 pexvime, oo 9999
BPEMEeHN B
pacnpocTpaHeHus aBTOMaTUYECKOM
yNbTPa3ByKOBbIX pexuve
konebaHui, MKc
Pexvum nsmepenus || ABTomaTtunyeckuii ABTOMaTU4eckui, || ABTOMaTM4HecKuin
py4HOn

WHpvkauusa Lindpposas Lincdposas
OnekTpuyeckoe ABTOHOMHOE YHuBepcarnbHoe CeTeBoe
nuTaHve
Hannune SNT - - Oa Oa
Uncro  kawaros || 1 1 1 12
n3mepeHnst
Hannuve - - - Oa
MuKponpoLieccopa
KoHcTpykTVBHOE MopTaTuBHbIN MepeHocHoi CrauuoHapHblIi
ncnonHeHve
Macca, kr 2,6 1,5 || 10,0 28,0
MpepnpusaTtue- OnbITHBIN "OnekTpoTtounpubop”, r. KumHes
WU3roTOBUTESb 3asog BHUU-

*ene3obeToH,

r. Mockea

* B KOMMMeKTe C aKyCTUYECKUMM 30HAAMM MPUMEHSIOTCS AN KOHTPOMs
TBepaeHus 6eToHa.
MpeonpusiTye-usrotToBUTENb 30HAOB - 3aBOA "OneKkTpoTounpuGop”.

MpunoxeHue 3 (pekomeHayemoe).
JkcnepuMeHTanbHoe onpeaeneHune
Ko3acphMLMeHTOB nepexona oT CKOPOCTU
ynbTpa3ByKa Npu NOBEPXHOCTHOM
NPO3BY4YMBaAHUU K CKOPOCTU NPU CKBO3HOM
npo3By4YnBaHUMU

Mpunoxexne 3
PekomeHayemoe

1. KoaddmuumeHTol nepexoga (X&) OT CKOPOCTU  ynbTpassyka npu
MOBEPXHOCTHOM MPO3BYYMBAHUM K CKOPOCTW MpW CKBO3HOM MPO3BYYMBaHWUU
YCTaHaBNMBAIOT B NEPUOA MOATOTOBKU K MPOBEAEHWIO UCTbITaHWIA KOHCTPYKLMIA 1
He pexe ofHOro pasa B roj,.

2. WN3roToBnsloT He MeHee 6 Npuam pasmepoM He MeHee 100x100x 200 mm B
cootBeTcTBUMM ¢ TpeboBaHusamn FOCT 10180 u3 pasHbix 3amecoB 6eToHa
HOMWHAIbHOTO COCTaBa Mo TOW e TEXHOMOMM U NP TOM e pexvMe TBEPAEHUS,
4YTO W KOHCTPYKUWW, MNOAMEXALWe KOHTPOMO CnocoBGoM  MOBEPXHOCTHOTO
Npo3BYyYMUBaHNS.

3. W3mepsioT BpemMsi pacnpocTpaHeHWsi yrbTpasByka B KaXaow npuame
CnNoco6oM CKBO3HOIO ¥ MOBEPXHOCTHOMO MPO3BYYMBAHWS MPU NOCTOsIHHON 6a3e no
CcXeme, NpuUBEAEHHON Ha YepT. 3. YUYacTkn U3MEpEeHUsi BpeMeHW pacnpocTpaHeHUs
ynbTpa3syka Mpu MOBEPXHOCTHOM MNPO3BYYMBAHWM [OMKHLI COOTBETCTBOBATH
Tpe6oBaHusAM n. 3.9 HacToALEero cTaHaapTa.

YepT. 3



@ - CXeMa UCMbITaHUs NPU3M CrMocoBOM CKBO3HOTO NPO3BYHMBaAHNS;
£ - CXema UCMbITaHWs NPU3M CNocoGOM MOBEPXHOCTHOTO NPO3BYYUBAHMS;
VIT - ynbTpa3ByKoBble Npeobpa3soBaTteny; 1 - HanpasreHe opMoBaHUst

Yepr. 3.

Cnoco6oM MOBEPXHOCTHOTO  MPO3BYYMBAHWA MPOBOAST HE MeHee Tpex
M3MEPEHWU BPEMEHM PacnpoCTpaHeHWs YnbTpasByka Ha KaXdom yyacTke
M3MepeHws.

4. KoadpdpmumeHT nepexopa ( &) BbIMUCAAIOT Mo doopmyre

K--3K, ®

roe X; - 3HaueHve koadmuMeHTa nepexofa, onpedeneHHoe no pesyrsratam
yNbTPa3ByKOBbIX UCMbITaHWIA i -ro obpasLia no gopmyne

¥

E=—t !

¥imos

- cpedHMe 3HayeHMs CKOpocTel yrbTpasByka B i-TOM

Y

Hread o6pa3Lie, M3MEPEeHHbIE COOTBETCTBEHHO MPU CKBO3HOM U
NOBEPXHOCTHOM CMOCOBAX NPO3BYUMBAHNSE;

P - obllee UMCTIO MPU3M, MCMLITAHHBIX AnS onpefeneHns

koacpdpmumeHTa nepexoga X .

5. CpepHekBagpaTnieckoe — OTKIOHeHue (5,) KkoaddmuueHTa nepexoga
BbIYMCIISAIOT MO hopmyre

Bl s, )

rae W = Ko ~ Koo

- MakcumanbHoe “ MUHUMarnbHOE U3  3HaYeHWi

K.MRKC 4 KMU?{
koadhdmumeHTo £y (124 < uj;
4 - KO3(PMLIMEHT, 3HAYEeHNe KOTOPOro B 3aBUCUMOCTU OT
* yucna npuaMm (x) npueegeHo B Tabn. 2.
Tabnmua 2
5 6 7 8 9 10
4 2,51 3,0 3,47 3,92 4,35
n

CpenHekBagpaTnieckoe OTKMOHeHWe [S,) koadxpuumeHTa nepexoaa criegyert
y4nTbIBATE MPU  pacyeTe MOrpelHOCTN  PagyMpoOBOYHON — 3aBUCUMOCTW B
COOTBETCTBUM C M. 3 NpUNoxeHns 4.



6. YnbTpasByKOBble UW3MEpeHusi, MNpedycMOTpeHHble M. 3  HacTOosiLero
NPUMOXEHNS, BO3MOXHO MPOBOAUTL HA YHaCTKe KOHTPONMPYEeMbIX KOHCTPYKLIMA,
[OMYCKaLLMX TEXHUYECKYI0 BO3MOXHOCTb Kak CKBO3HOMO, Tak M MOBEPXHOCTHOrO
cnoco60B NPo3By4MBaHMSI.

Yvcrio yuwacTKoB M3MepeHUi 4OIDKHO ObiTh HE MeHee 6.

7. TMpoyHocTb 6eToHa B KOHTPOMMPYEMbIX Y4YacTkax KOHCTPYKUMA npu
MOBEPXHOCTHOM MPO3BY4YMBaHUM C Y4eTOM KoadpuuveHTa ¥ onpegensoT no
rpagyupoBOYHON 3aBUCUMOCTM “CKOPOCTb - MPOYHOCTB" B COOTBETCTBUM CO

CKOpOCTbI0 YrbTpa3Byka ([ #), M/C, BbIYUCTIIEMOI MO chopmyre

gt ()

tnce

Bpemst pacnpocTpaHeHus ynbTpasBsyka npu
NOBEPXHOCTHOM Npo3By4MBaHUMN KOHTPOIMPYEMOro
ydacTka KOHCTPYKLIWW, MKC;

A€ fnoe

] - 6a3a Npo3By4MBaHUs, MM.

Ba3a npo3ByumBaHus AomkHa GbITb OAMHAKOBOW NPY onpefeneHun KoaduumeHTa
nepexofa ¥ NpOBEdEHUV KOHTPOMs MPOYHOCTU GETOHA B KOHCTPYKLUMSX W He
AorpkHa npesbiwatb 400 MM.

MpunoxeHue 4 (o6a3aTenbHoe). MeToauka
YCTaHOBJIEHUA rPaaynpoBOYHbIX
3aBMCUMOCTEN N OLIEHKM NOrpewHoCcTn
onpeaesnieHMs NPOYHOCTH

MpunoxeHue 4
Ob6ssaTenbHoe

1. TpapyvpoBOYHblE 33aBMCUMMOCTW YCTaHaBMMBaloT B Buae rpadwika (unm
Tabnuubl), NOCTPOEHHOrO MO YPaBHEHWIO, KOTOPOE NPUHUMAIOT:

1) NuHeliHoro BUAA

By = tax, @)

TP R = Ru £ ZR3160 - Rp) /100,

2) aKCMOHEHLMarnbHOro Buaa

R, = e, ®)

rae x - CKOpOCTb (BpPeMmsi) pacrnpocTpaHeHus yribTpa3Byka;

- MPOYHOCTb, ONpeaerieHHasi No ypaBHEHUO



Byl @©

N o o
TR - Rig)x 1)

-
T
Zlx—xp)
A Y (10)
N _ _
El(x ~x;)(ln Rp ~In Kjg)
B = g ;
PAERED)
J=l 1)
bﬂ - g].nR(gfblx; (12)
N
_ ER@
Rp =—!
Y (13)
N
ij
T J=1
N (14)
_ len R
Ry=—_ .
Ty (1)
z - CpefHsisi MPOYHOCTb GETOHOB, WCMbLITAHHBIX MPU
¢ YCTaHOBMEHWUW rpadyMpoBOYHOI 3aBucumocTy, MMa;
W - yucro  cepwit  06pasLoB,  MCMbITAHHLIX MY
YCTaHOBMEHWUW rPafyMpOBOYHOM 3aBUCUMOCTH;
Rov 70 - eQMHWYHble 3HAYeHUs MPOYHOCTU U CKOPOCTH
LA (BpemeHu) pacnpocTpaHeHusi yrbTpa3Byka Ans i-v
cepun 06pasLioB, onpeaensemble B COOTBETCTBUN C
n. 3.14 HacTosLLero cTaHaapTa;
7 7 - MaKCUMarbHOE U MUHUMANbHOE 3HA4YEHUs NPOYHOCTU

AGKG ? MUH

o ucnbITaHHLIM cepusm obpasuos, Ma.

2. KOppeKTUpOBKY YCTaHOBMEHHOW TpafyMpOBOYHON 3aBUCUMOCTU NPOBOAST
nyTeM OTGPaKOBKM €OMHWYHBLIX PE3YrbTaToOB UCMbITAHWA, HE Y4O0BMETBOPSIOLMX
YCrIoBMIO

|RR

Bu Rl , (16)
5
roe § - ocTaTo4Hoe cpeaHekBaapaTuieckoe OTKIIOHEHME,
onpegeneHHoe no gopmyne
i 2
Z(Rj@ = Rﬂe)
&=
N-2 a7
I - npoYHoCTb 6eToHa B j-i1 cepun obpasLoB, onpeaeneHHas no
J rpaflyMpoBOYHOM 3aBUCUMOCTU

ap +a|X; AN 3aBHCHMOCTH 7

R, = ) (18)
b bgeble LN 2ABHCHMOCTH (8,

Mocrne oTGpaKkoBKM rPafyMpOBOYHYI0 3aBUCHMOCTb YCTaHABMMBAIOT 3aHOBO MO
OCTaBLLMMCS pesdyrnbTaram UCTbITaHWI.
KoppeKTWpOoBKY rpaflyvpoBOYHON 3aBUCMMOCTM NPOBOAAT A0 TEX Nop, Moka Bce
eVHNYHbIe pe3yrbTaThbl UCMblTaHWi ByayT yaoBneTBopsiTh ycriosuto (16).

3. TorpelHocTb onpefeneHust MNpodYHocTM 6GeToHa no YCTaHOBMNEHHbIM
rpagyvpoBOYHBIM 3aBUCMMOCTSIM BbIYMCTIAOT MO dropmyre



Sy=nS2 g5, (19)

e Sg cpeaAHekBagpaTuyeckoe OTKIIOHEHVe KoadpdpmLmeHTa
nepexopna (£}, onpegeneHHoro B COOTBETCTBAM C
npunoxenvem 3. Ecrm  koaddMuMeHT nepexoga  He

ucnorb3ytoT, To & = 0.

E@ —dp ANA JABHCHMOCTH [7),

E@,ln b—: LA 3ABHCHMOCTH (B), (20)

Sr
Ecnu o 100% > 12%, 7o onpegeneHve npodHocT 6eToHa mno
&
HacTosILLeMy CTaHAAPTY He JoNyCKaeTCs.

4. [lonyckaeTcsi UCMoNb30BaTh YpaBHEHWE (7) NMPU OTKIOHEHWSIX, NMPEBbILLAIOLLMX
yKasaHHble B N. 1 B cryyasx, Koma MOorpelwHocTb, onpegensemas no n. 3
HaCTOSILLEro NPUIIOXEHWS!, HAXOAUTCS B AONYCKaEMbIX Npeaenax.

5. MpoBepka rpagypoOBOYHON 3aBUCMMOCTH
MpoBepKy rpagyMpOBOYHOI 3aBUCUMOCTM MPOBOAAT HE PEXe OAHOMo pasa B 2
Mec.

5.1. WN3roToBnstoT He MeHee 6 cepwii obpasuyoB B cooTBeTcTBUM C n. 3.5
HacTosiLero cTaHaapTa. OnpenensioT B Kaxaoi cepum o6pasLoB B COOTBETCTBUM
C pasfl. 3 HaCTOALLEro CTaHAapTa eAMHNYHbIE 3HAaYEHWUs CKOPOCTM YrbTpassyka ¥ ;
n MPOYHOCTU RJ‘@ . B cootBetcTBUM C €0WHUYHbIM  3Ha4YeHWeM CKOopoCcTu
ynbTpassyka ¥ ; Mo rpaayVpOBOYHON 3aBUCMOCTY ONPEAENSIOT MPOYHOCTb £, .

BbluNCIISIOT CpefHee 3HadeHue CKOpPOCTM ynbTpaseyka p Bcex 06pasuos,
UCMbITaHHBIX 41151 NPOBEPKM rPaayMpOBOYHON 3aBUCHMOCTH.

PaspenstoT cepun o6pasLoB Ha ABe rpynnbl. K nepBoi rpynne oTHOCAT cepum
06pa3LoB, €ANHUYHBLIE 3HAYEHNS CKOPOCTM yrbTpasByka KOTOPbIX HE MpesbllatoT

» . Bce ocTanbHble cepumn OTHOCAT KO BTOPOiA rpynne.

5.2. MpapynpoBoYHas 3aBUCMMOCTb AOMYCKaeTCs K AanbHeleMy npuMeHeHuo
npy O4HOBPEMEHHOM BbIMOMHEHUN CIEAYIOLMX YCIIOBUIA:

1) pasHoCTb RJ'@_RJ'R HEe WMEeeT OAWHAaKOBOro 3Haka B NATU U3 LIeCTU
nocriegoBaTerbHbIX Cepuii 06pa3aLoB:

2) 5, < 1557

(21)
roe

»n - yucno cepuit  06pasuLoB, UCMbITAHHLIX AN MPOBEPKM
rpaflyvpoOBOYHON 3aBUCUMOCTY;

3) pasHocTe R ~ R He WMeeT 0aMHAakoBOrO 3Haka Ars Cepui 06pasuoB
nepBoW 1 BTOPOW rpynn.

5.3. Mpv HeBLINONMHEHWUM XOTS Gbl OAHOMO U3 YCIIOBWUIA, NPEAYCMOTPEHHBIX M. 5.2
HaCTOSILLIEro NPUIOXEHWSs, rpafyvpOBOYHYIO 3aBUCUMOCTb YCTaHaBMMBAIOT 3aHOBO.

6. Mpu n3meHeHun Tuna npubopa u pabouelt 4acToTbl NpeobpasoBartenen
NpoBEpKY TrPafyMpoOBOYHON 3aBUCUMMOCTWM MPOBOAST MO N. 5 HacTosiwero
NPUMOXEHNSI.

MpunoxeHue 5 (cnpaBoyHoe). NMprumepsbl
yCTaHOBIEHUs1 rpagyMpOBOYHOW 3aBMCUMMOCTH
M OLleHKU NMOrpeLHOCTH onpeaeneHus
NPOYHOCTH

Mpunoxenue 5
CnpaBoyHoe

1. YcTaHOBNeHue rpagyvMpoBOYHON 3aBUCUMMOCTH
"CKOPOCTb -NPOYHOCTL" ANSA KOHTPONSA OTNYCKHOM
NPOYHOCTH



MpoyHocTe GeToHa knacca B25 KOHTPOrMpYIOT B KOHCTPYKLMUM Cnoco6om
CKBO3HOTO MpO3BYYMBaHWSA. [INs yCTaHOBMEHUS rPafyvpOBOYHON 3aBUCUMOCTM
MeXxay CKOPOCTbIO yrbTpassyka 1 MPOYHOCTHIO BbINO UCTBITAHO B TedeHue 5 cyT 20
cepuin 06pasuoB-ky6oB pasmepom 100 100=100 mm B Bo3pacTe oT 4 [0 8 4
rocrie TennoBoi 06paboTku.

Pe3ynbTaThl UcnbiTaHui NpuBeaeHbl B Tabn. 3

Tabnumua 3



MpoyHocTb, MIMa ij B R;cp
I Mpyme-
Homep || CkopocTb yaHue
cepum || ynbTpa-
3BYyKa,
¥, Mmlc
no no o nocre
pesynbTa- rpagyvpoBoyHoi || ot6pa- || oT6pa-
Tam 3aBUCHMOCTH KOBKU KOBKM
ucnbITaHWA
Ha cxaTtve 5
B3
no nocrne
oT6pa- || oT6pa-
KOBKM KOBKM
1 4029 20,6 21,35 21,26 0,27 0,27 Cepus
oT6pa-
KoBaHa
2 4371 26,0 31,65 - 2,02 -
3 4080 22,0 22,89 22,92 0,32 0,37
4 4097 26,3 23,40 23,47 -1,04 -1,14
5 4116 211 23,97 23,09 1,03 1,21
6 4137 234 24,60 24,77 0,43 0,55
7 4136 26,0 24,57 24,74 -0,51 -0,51
8 4187 26,4 26,11 26,40 -0,10 0
9 4195 29,2 26,35 26,66 -1,02 -1,03
10 4248 25,5 27,94 28,38 0,87 1,16
11 4232 28,5 27,46 27,86 -0,37 -0,26
12 4285 25,0 29,06 29,58 1,45 1,85
13 4267 31,6 28,52 29,00 -1,10 -1,05
14 4037 21,7 21,59 21,52 -0,04 -0,07
15 4316 34,3 30,00 30,59 -1,54 -1,50
16 4352 30,5 31,08 31,76 0,21 0,51
17 4398 36,9 32,46 33,26 -1,59 -1,47
18 4393 34,5 32,31 33,09 -0,78 -0,57
19 4475 33,0 34,78 35,76 0,64 1,1
20 4436 333 33,60 34,49 0,11 0,48

CpefHue 3Ha4YeHNsi NPOYHOCTM (E@), MrTa, ¥ CKOpOCTH yrisTpassyka (7},
m/c, cocTaBnsloT

B

7=

_206+260+ +333

20

4020 + 4371+ +4436

20

=2779,

=42334




MuHUMaribHOE MaKCHUMarbHOE 3HaYeHWUst MPOYHOCTU COCTABMAT: Ay = 206
Mla U Rpgee =35, MMa (1 u 17-9 cepun o6pasuos). [ockorbky
Ripare = R = 36,9 -20,6 =163 Mra, T.€e. MeHee yem

U2

2-27,?’9><O 17.9  MMa, TO ypaBHEHMEe WCKOMOW  3aBUCMMOCTM

NPUHVMAIOT NIMHENHBIM:

Ry =ag tayw.

KoadbdmumeHnTsl @y 1 ¢ onpeaensioT no copmynam (9) v (10)

_ (2179~ 20,6)(4239,4 ~4029) + (27,79 ~ BO)(ABA 43I + .+
(42304 - 4000)° + (42304 43717 +_+ (42394 - 4436)°

=00301

o = 277300301 42354 = 5392

Takum obpasom rpagynpoBoYvHas 3aBUCUMOCTb nveet =171}

R, =0,0301x -59,52 3HaueHns npouHocTent Ay, paccuuTaHHble Mo
rpagyvpoBOYHON 3aBUCUMOCTU, NpUBEAEHBI B Tabn. 3.

OcTaTouyHoe cpefHee KBaapaTMdeckoe OTKMOHeHWe, onpeaeneHHoe Mo
dopmyne (17), cocTasnseT

(20,6 - 2135°% + (260 - 31,657 +. + (333 - 33.6)°

=252 MMa.
18

gl
L

BHMBAA 3HAYeHNs (PaKTUYECKOM NpouHOCTW &5z B MAX LoB
Cpa as 3Hade eckol ouHocTH Rz B ce obpasuos ¢

NPOYHOCTLIO Rj-x, onpeAaerneHHoi No rpagyvpoBOYHOI 3aBUCMMOCTH (CM. Tabn. 3),
ycTaHaBnMBarT, 4To ycriosue (16) He BbINOMHsieTCS Ans cepuu 2, KoTopast
noanexut otépakoBke.

IMo ocTaBLmMMcs 19 cepusiM 06pa3LIOB PaCcCHUUTLIBAIOT HOBLIE 3HAYEHUS R , &
1 KO3PNLIMEHTBI CKOPPEKTUPOBAHHOI 3aBUCUMOCTY &g U & :
= 206+ 220+ +3373
gL

= 2788 MMa;
19

_ 4025 + 4080 +. +4436
19

LN

=42324 wmlc;

o (7,88 - 20,6)(4232 - 4038) + (7,88 ~ 22,0){4232,4 - 4030) ¢ .
(4232,4- 40297 + (4232,4— 40307 + .+ (42324 - 4436 %

= 0,0325;

ag = 27,88 - 0,0325 4232, 4 = 109,68

Onpepenvs 3HaveHust Ry,  paccuuTbIBAlOT  CcpedHee  KBappaTUdeckoe
OTKIIOHEHUE

(20,6 - 21.26)% + (22,0 - 22.00)% + . +(333 - 34497
17

= l =248 MMa.
i
. - ‘R'N B R'é
[Inst CKOPPEeKTUPOBAHHON rPaAyMpOBOYHON 3aBucumocTn L% "%l = 3%l ¢ 2 no

BCEM cepusiM 06pa3LioB. TakvM 06pa3oM AarnbHeMLLYo KOPPEKTUPOBKY MPOBOAUTL
He TpebyeTcs U uckomasi rpaayvpoBOYHas 3aBUCUMOCTbL UMEET BUA,

R, =0,0325 - 109,68,

Mpadvky  rpagyvpoOBOYHBIX 3@BWCMMOCTEN [0 W MOCNE  KOPPEKTVPOBKM
npvBeaeHsl Ha YepT. 4.

YepT. 4
RMNa
-~
75 / -
- - =3
s
P
" 7
-
30
x
25
4100 4200 4300 4400 4500 v,mjc
--- -rpagyvpoBOYHas 3aBNCUMOCTb [0 OT6PakoBKY;
---- - [PaAyMpOBOYHAsA 3aBUCMOCTb CKOPPEKTUPOBaHHAS;
* - oTOpaKoBaHHble pe3ynbTaTbl UCMbITaHWUIA
Yeprt. 4

2. OueHkKa NorpeLwwHoCcTU onpeaenieHUA NPOYHOCTU NO
pesynbTaTtam ynbTpa3ByKOBbIX MU3MEPEHUN



MpoyHoCTb GeToHa B KOHCTPYKLUSIX KOHTPOMMPYIOT MO YCTaHOBNEHHOW B M.
1 rpagyvpoBOYHON 3aBUCUMOCTU.

1) KoHTponb OCyLECTBASIOT CMNoco6oM CKBO3HOTO Npo3ByunBaHus 6es
MCMOMNb30BaHWs NepexoaHbIX KoaddmuueHToB. B aToM cryyae norpelHocTs
onpeaeneHysi Npo4HOCTH no dopmyne (19) coctasut

Sp=4/S +g:0=5=248 MNa.

5
Mockonbky 1 00% = 2% 00v = 5,900 103, MomyMeHHasn

% 27,88
rpagyvmpoBoYHas 3aBUCUMOCTb MOXET 6bITb MCMOMNb30BaHa Ana onpegeneHna
NpPO4YHOCTU 6eToHa no HacTodALeMy CTaHaapTy.

2) KoHTponb OCyLIeCTBMASIOT CMocoboM MNOBEPXHOCTHOTO MPO3BYYMBAHUA C
1CMNonb30BaHUEM NepexogHoro KoadxpulmeHTa, onpefeneHHoro B COOTBETCTBUM C
npuroxeHnem 3. Mpn 3TOM cpenHee KBagpaTuyeckoe OTKITOHEeHue

yCTaHOBEHHOro koadipuumeHTa coctasnset & = 0,01
MorpeLuHoCTb ONpeaeneHn st NPOYHOCTH COCTaBUT

Sp= Jsz + (R —ag)? 57 = 2487 + (27,88 +109,687 10,0 =281 MMa.

27,88
YCTaHOBMEHHOW rPafyVpPOBOYHON 3aBUCUMOCTM C  UCMOMb30BaHWEM AaHHOro
NepexoAHOro KoaULMEHTa MOXKET MPOVN3BOAUTLCS MO HACTOSILLEMY CTaHAaPTY.

MockonbKy 100% = 10,19% < 12%, onpepenenne npoyHocTM 6eToHa no

3. YcTtaHOBNEHMe rpagyMpoBOYHON 3aBUCUMOCTU
"CKOpPOCTb -NPOYHOCTL" ANA KOHTPONA NPOYHOCTU BeToHa
B npouecce TBepAeHUA

[ns ycTaHOBMeHVs1 rPagyvpOBOYHOMA 3aBMCKUMOCTU "“CKOPOCTb - MPOYHOCTbL"
6bInM M3roTOBMEHbI B pasHble CMeHbl Mo 3 - 4 cepun 06pasLoB-kyboB paamepoM
100x100x100 MM, KOTOpble MWCMbITbIBAMCb B TOPSYEM  COCTOSIHAM
HENOCPEACTBEHHO MOCMe WX W3BMEYEHWS U3 TennoBoW ycTaHoBkW. Cpoku
TBEPAEHVS U pe3ynbTaTbl UCMbITaHU NpuBeaeHb! B Tabn. 4.

[pafyvpoBOYHYIO 3aBUCUMOCTb M KOHTPOMs MPOYHOCTU B mpoliecce
TBEpAEeHVst yCTaHaBNMBAIOT MO ypaBHEHMIO (8)

R, =gz (22)

Tabnmua 4



el Dot e Pean I Y [PEO ad R O A e vl B -l Lt
TaHui AeHus, ! ’ (M

y we  wd * (Ry ~InF,p) (M=)
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15
01.02 || 1 3 1,41 | 2160 | 1187 1408969 || 0,34 | 1,71 2029,81 1,7 /0,29 0,0841 83 68,89
01.02 || 2 5 9,75 |/ 3500 || -153 23409 2,28 |-0,23 35,19 94 | 035 0,1225 0,04 0,0016
01.02 || 3 7 13,15 | 3775 || -428 184041 | 2,58 | -0,53 226,84 14,2 || 1,05 1,1025 3,44 11,834
01.02 || 4 9 15,30 || 3920 || -573 328329 |2,73 | -0,68 389,64 1541 0,10 0,010 5,59 31,248
02.02 || 5 3 1,63 | 2235 1112 1236544 || 0,49 || 1,56 1734,72 1,8 ||0,17 0,0289 8,08 65,286
02.02 || 6 4 4,40 || 2880 || 467 218089 | 1,48 | 0,59 275,53 4,2 /0,20 0,040 5,31 28,196
02.02 || 7 6 11,43 || 3640 || -293 85849 2,44 |-0,39 114,27 10,8 || 0,63 0,3969 1,72 2,958
02.02 || 8 9 15,70 || 3880 || -533 284089 (12,75 |/-0,70 373,10 14,9 | 0,80 0,64 5,99 35,88
03.02 || 9 4 4,15 | 2780 || 567 321489 | 1,42 | 0,63 357,21 38 |035 0,1225 5,56 30,914
03.02 |10 |5 8,05 |[3365( -18 324 2,09 | -0,04 0,72 78 | 025 0,0625 1,66 2,756
03.02 |11 |9 18,35 || 3980 || -633 400689 || 2,91 |/-0,86 544,38 16,6 || 1,75 3,0625 8,64 74,65
04.02 || 12 |3 2,65 || 2390 || 957 935089 | 0,98 | 1,08 1033,35 2,2 {040 0,16 711 50,552
04.02 |13 | 4 6,05 | 3115 232 53824 1,80 |[ 0,25 58,0 56 | 045 0,2025 3,66 13,396
0402 |14 | 6 11,25 || 3540 || -193 37249 2,42 | -0,37 71,4 11,8 || 0,55 0,3025 2,54 2,372
0402 |15 || 7 11,65 || 3670 || -323 104329 | 2,46 | -0,41 132,43 11,6 || 0,05 0,0025 1,94 3,7636
0502 |16 || 5 9,60 |f 3530 || -183 33489 2,26 | -0,21 38,43 11,0 || 1,40 1,96 0,11 0,0121
05.02 || 17 || 6 14,75 || 3920 || -573 328329 | 2,69 |-064 366,72 15,2 | 0,45 0,2025 5,04 25,402
0502 |18 || 7 15,62 || 3965 || -618 381924 | 2,75 |-0,7 432,60 15,8 | 0,18 0,0324 5,91 34,928
CyMmbl 9366054 8214,34

Rg =971 MMNa; 5 =3347 M/C; InRg = 205 .

KoadhdpmumeHTsl &y 1 & BbluvcnsitoT no dopmynam (11) v (12).

Mckomas rpagynpoBoYHas 3aBUCUMOCTb UMeeT BUA,

R, = 01033"001P s

v npueeeHa Ha Yepr. 5.

YepT. 5

23




.M,

L3

0

2500 000 500 v,m/c

Yept. 5

Tak KaK KOHTPOMb  MPOYHOCTU  OCYLLECTBMAT  CMOCOGOM  CKBO3HOMO
NpO3BY4MBaHWS,, MOMPELUHOCTb  MOSlyYEHHON  rPagyMpOBOYHON  3aBUCUMMOCTU

BbIYUCTISHOT MO chopmyne (17) npu ¢ = 1

=073 MMa.

0.0841= 0,1225+, . +0,0324
S = 16

5
Mockonbky ﬁ_r 100% =77 5% < 12%, nonydYeHHas  rpadyvpoBOYHas
@
3aBUCHMOCTb MOXET GbITb UCMONb30BaHa ANA KOHTpOnA TBepaeHns 6eToHa.
MpunoxeHue 6 (cnpaBo4Hoe). CxeMbl
YCTaHOBKM YNbTPa3BYKOBbIX

npeobpasoBartenen Npu KOHTporse TBepaeHus
b6eToHa

Mpunoxexne 6
CnpaBoyHoe
Cnocobbl kpenneHuus ynbTpa3BykoBbIX npeobpasoBartenelt Ha GopTocHacTke

opMbl NpeacTaBneHbl Ha YepT. 6 1 7.

YepT. 6

j 2

N\
7
7

N
N

1 - BTYIKa;

2 - paboyas noBepxHOCTb npeobpasoBatens; 3 -  ynNbTPa3BYKOBOW
npeoGpasoBarternb;
4 - y3en npwinMa; 5 - akycTuieckas nonsuus; 6 - 6eToH

Yeprt. 6
YepT.7
17 4

\\: -
s
B




1- 6eToH;

2 - paspgeruTenbHble TMCTbI KacceTbl; 3 - npeobpasosatenu; 4 - paboune
MOBEPXHOCTH

npeobpa3oBatenei; 5 - akyctudeckas w3onsiuvsi; 6 - napoBasi pybalwka; 7 -
TennousonAuus

Yept. 7

CxeMa yCTaHOBKM aKyCTWYecKoro 3oHaa B 6eTOHe KOHCTPYKLWA npeacTaBrneHa
Ha yeprT. 8.

YeprT. 8

1 - pyyka 30HAa; 2 - kopnyc; 3 - 6eToH; 4 - npeobpasoBaTterns;
5 - paboyasi noBepxHOCTb NpeobpasoBartens

Yept. 8

MpunoxeHue 7 (pekomeHpgyemoe). Metoauka
3KCNEePTHOro KOHTPOJIsi NPOYHOCTU GeTOHa B
CTPOSILLMXCS U IKCNNyaTUPyeMbIX
KOHCTPYKLMUAX U COOPYKEHNAX

Mpunoxexne 7
PekomeHayemoe

1. OnpepeneHne npo4YHOCT 6GeToHa nNpW  SKCMEepTU3e KOHCTPYKUWA U
COOPYXKEHUI MPOBOASAT B 30HAX KOHCTPYKLIWIA, U3rOTOBNEHHbIX 3 6eTOHa Ha OAHOM
BUAE KPYMHOTO 3anofHUTens.

2. /3amepsioT Bpems pacnpocTpaHeHus yneTpasByka He meHee yem B 10
y4acTKax KOHTPOMMPYEMOI 30HbI KOHCTPYKLMW. BbIYMCRAIOT CPeaHIo CKOpoCTb

ynbTpasByka (¥) B KOHTPONMPYEMOVi 30HE.
B KOHTPOMVPYeMol 30He HaMEeYatoT Y4acTKK, B KOTOPbIX U3MEPEHHasi CKOPOCTb

YNbTPa3Byka UMEET MaKCUMAmNbHOE [ pue:) W MUHUMAIBHOE (¥ 4., 3HAYEHVs, a
TaKkKe Y4yacCTOK, [Ie CKOpOCTb YrbTpasByka WMEEeT BenMuuHy (¥,}, Haubornee

6nn3Kyto K CpefHel CKOPOCTH yrbTpasByka (;) .
M3 «kawporo HameyeHHoro yyactka B cootBetcTBum ¢ [OCT 10180
BbIGYpPUBAIOT U UCMLITHLIBAIOT HE MeHee ABYX KepHOB. [0 AaHHbIM UCMbITaHMI

KEPHOB OMPEAENSIIOT 3HAYEHUSI MPOYHOCTEN £ yawe: R sum-Rgn B yyacTkax,

VNMEIOLLMX CKOPOCTU YTbTPA3BYKA ¥ jyce- ¥ pun- 1

3. MpoyHocTb GeToHa B MOGOM y4acTke KOHTPOMMPYEMOW 30HbI KOHCTPYKLM
OnpeaenstoT No ypaBHeHWo (7).

KoadbdmumeHTbl @ 1 dg BbIUCTAIOT MO hopmynam

o R[; e Rti) EH

i

(24)

ay
save Y aum

1
ag = 5[(R@MRKC & R@.n) — (¥ *+ V:q)]- (25

¥ Rkt
4. Tlpy BLINOMHEHWMM  YCFOBMS M-IOO%SIU% nonyckaerca
n

OPUEHTUPOBOYHO ONpeaensTb NPOYHOCTb:

Anst 6eToHOB KnaccoB NpoYHocTH Ao B25 no dopmyne

R=44 (26)
B
roe A = _—f,
r
Anst 6eTOHOB KNaccoB NPOYHOCTY Bbilwe B25 no dopmyne



¥

R= R L 27
£p uaxe 88T v s — AT @7

3HaYEHNs CKOPOCTEN YIbTPE3BYKA ¥ ygus: ¥ san-¥ W MPOYHOCTEN R suzpces &
onpesensitoT B COOTBETCTBUM C M. 2 HACTOSILLETO MPUMOXKEHMS.

5. KoHTponb npoyHocTn 6eToHa B KOHCTPYKLMsx no TOCT 18105 no meTtoauke,
NPUBEAEHHOI B HACTOSILLEM MPUIOXEHUN, HE [OMYCKaeTCsl.

MpunoxeHue 8 (pekomeHayemoe). dopma
XypHana ucnbitaHun ob6pasuoB

Mpunoxerue 8

PekomeHnayemoe
Knacc Lata Lata Ho- || Mac- || Pa6o- Tun Mpume-
(mapka) || nsrotos- || ucnbl- || Mep || ca, r || yas ynbTpasBey- || YaHve
GetoHa || neHus TaHwi nno- KOBOrO
no waab, || PesynbTaThl yrnbTpasByKoBbIX U3MEPEHUIA PesynbTatbl MexaHuyeckux || npubopa n
npoy- nCnbITaHWA pabouve
HocTW™ el YacToTbl
npeobpa-
3oBaTenen
Homep || 6asa Bpems CKO- cpegHsisi || cpedHsis || paspy- npoy- cpepHsis
ToukM || npossyuw- || pac- pocTb CKOPOCTb || CKOpOCTb || Latowas || HoCTb npoy-
npo- BaHus, npocT- ynbTpa- || (Bpemsi) (Bpems) Harpyska, || ob6pa3sua, || HocTb
3BY4M- || MM paHe- 3BYyKa, ynbTpa- ynbTpa- KH MrMa cepum
BaHUs HUA m/c 3Byka B || 3Byka B obpas-
yrnbTpa- obpasue, || cepum 108,
3BYyKa, m/c obpas- MMa
MKC uos, m/c
* YKasaTb HOMWUHarbHbIV cocTaB 6eToHa.
HayanbHuk nabopatopuu

MpunoxeHue 9 (pekomeHgyemoe). Popma
XypHana onpegesieHMsA NpoYHOCTU 6eToHa B
KOHCTPYKLUSAX

MpunoxeHue 9

PekomeHayemoe
Havme- Bugn fata Howm- Bbasa Bpewms Cko- Mpou- Tvn Mpu-
HOBaHWe || knacc naro- ep npo3By- || pacnpo- || pocTb HOCTb ynbTpa- || Meva-
KOH- (mapka) || ToBne- || UCMbl- || KOH- uuBa- cTpaHe- || ynbTpa- || 6eToHa B 3BYKO- Hue
CTPYK- npoy- HUs TaHus || Tponu- || Hus, HUA 3BYyKa, y4acTke BOMo
uum HOCTVU pyemo- || Mm yneTpa- || mic KOHCTPYK- || npw-
(ans 6eToHa ro 3BYyKa, uuu, 6opa
cBopHbIX yyacT- MKC onpene- 1 pa6o-
- Mapka, Ka neHHas yve
cepus ynbTpa- YacTo-
pabounx 3BYKOBbIM || Tbl
YepTe- meTofoMm, || npe-
xemn) MMa obpa-

3o0Bare-
ne#n
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