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BBEAEHUE



B cootBetctBuM ¢ TOCT 17624-87 «beToHbl. YNbTpa3BYKOBOM MeTOn onpeaeneHus MPoYHOCTUY,
KOHTPO/Ib MOHOJINTHbIX KOHCTPYKUMIA YyNbTPa3BYKOBbIM METOAOM MNPOM3BOAMTCA TOJbKO CNOCo6om
CKBO3HOIo Mpo3By4YnBaHMA. OnbIT paboTbl nabopatopmm KenesobeToHHbIX KOHCTPYKLUA U KOHTPOAA
KayectBa YT HUNKB nokasan BO3MOXKHOCTb MPUMEHEHUA ANA Hepa3pyLLAlOLWero KOHTPOA NPOYHOCTH
6eToOHa MOHOJ/INTHbIX KOHCTPYKUMIA cnocoba NoBEPXHOCTHOMO NPO3BYYMBAHMA.

HacTtoswue pekomeHgaumm paspaboTtatb B passutne FOCT 17624-87 1 cogepKaT OCHOBHble NpaBuna
KOHTPONA MNPOYHOCTM OeToOHa Ha CKaTMe MOHOJMUTHBIX KOHCTPYKUMM cnocobom MnoBEpPXHOCTHOrO
NpO3By4YNBaHUA.

1. OBLUME NONNOXKEHNA

1.1. Cnocob nNOBEPXHOCTHOrO MPO3BYYMBAHUSA  MOMKET MCMNONb30BaTbCA A8  KOHTPOAA
pa3onanybo4yHoM NPoOYHOCTN BeTOHa M MPOYHOCTM B YCTAHOBEHHbIE MPOEKTOM CPOKU NPU BO3BEAEHUN
MOHO/IMTHbIX KOHCTPYKUWMI, @ TaKXKe TMNpu UHMKEHEPHbIX 06CNef0BaHUAX 3SKCMIyaTUPYEeMbIX W
PEKOHCTPYNPYEMbIX MOHOJIUTHBIX KOHCTPYKLNA.

1.2. MpoyHocTb 6eToHa onpeaenseTca Mo 3KCNEPUMEHTANIbHO YCTAHOBEHHbIM TPaAyMPOBOYHbIM
33aBUCMMOCTAM «CKOPOCTb PACNpOCTPaHeHWUs YAbTpasByKa MNpPW MOBEPXHOCTHOM MPO3BYYMBAHUM -
NPOYHOCTb BETOHA» AN «KBPEMSA PAacNpPOCTPaHEHMA YNbTPa3ByKa NPy NOBEPXHOCTHOM MPO3BYYMBAHUM -
NpPoYHOCTb 6eToHa.

1.3. Cnocob NOBEPXHOCTHOIO MPO3BYYMBAHMA MOMKET MCNO/b30BATLCA A7 KOHTPOAA MPOYHOCTU
TAXENOro U nerkoro 6etoHa Knaccos B 7,5 - B 50 npu ycnosuu yaoBAETBOPEHUA TPALYMPOBOYHOM
3aBMCMMOCTU TpeboBaHuAam n.2.9.

1.4. YnbTpasByKoBble M3MEPEHUA NPOM3BOAATCA C MOMOLLbIO NPMBOPOB, oTBEYaOLWUX TpeboBaHNAM
FOCT 17624-87 n obecneuynBatoLLnX USMEPEHNE CKOPOCTU (BpeMeHM) pacnpoCcTpaHeHUs yabTpa3ByKa Ha
6aze 120 mm wn 6bonee. PeKomeHayeTca WCNONb30BaTb NpWbOpbl € npeobpasosaTenem,
obecneunBatoLWMM CyxXoi cnocob akycTUYEeCKOoro KOHTakTa (Hanpumep, npubop YK 1401).

2. NOAroToBKA K UCMbITAHUAM

2.1. Ona onpepeneHusa NpoYyHocTM 6eToHa B KOHCTPYKUMAX MpenBapuTe/ibHO YCTaHaB/AMBaeTca
rpagyvpoBOYHan 3aBUCMMOCTb.

2.2. [pagyvpoBOYHaAsA 3aBMCMMOCTb YCTaHaB/MBAETCA HA OCHOBAHWW [OaHHbIX NapaniesibHbIX
UCNbITAaHUN OAHUX U TeX e YYaCTKOB KOHCTPYKLUUIN yAbTPa3BYKOBbIM METOLOM M METOAO0M OTPbIBA CO
cKanbiBaHMem no MOCT 22690-88 nam nNo AaHHbIM YAbTPA3BYKOBbIX UCMbITAHUI Y4AaCTKOB KOHCTPYKLMNIA U
NcnbITaHUM 06pa3LLOB, Bbipe3aHHbIX U3 TEX XKe Y4aCTKOB KOHCTPYKUMi, B cootBeTcTBMm ¢ TOCT 28570-90.

BO3MOXHO TaKKe nocTpoeHne I'pa,D,YMpOBO‘-IHOﬁ 3aBUCMMOCTN NO OadHHbIM  Y/IbTPa3BYKOBbIX
NCNbITaHWUM 06pa3LI,OB-Ky6OB M nocneayrowmx mnx NCMNbITAHUIN Ha npecce. Ky6bl AO0J/IXKHbl HAXO04UTbCA B
TEX e YyCNoBUAX, B KOTOPbIX HAaXo4ATCA KOHCTPYKUUU U YyNbTPa3BYKOBbIE UCMbITaHUA KY6OB AOJ1XKHbI
npon3BoanTbCA B TEX XKe YCNI0BUAX, B KOTOPbIX 6y,u,yT MCNbITbIBATbCA KOHCTPYKUUNN.



2.3. MocTpoeHne rpalyMpoBOYHbIX 3aBUCMMOCTEN MO AaHHbIM WUCMbITaHU 06pa3LoB BeaeTcA B
cootBeTcTBum ¢ FTOCT 17624-87.

2.4. Tpy NOCTPOEHMM TPALYMPOBOYHON 3aBMCMMOCTM MO AAHHBLIM MNapaniefibHbIX WCMbITaHWUIA
YyNbTPa3BYKOBbIM METO4OM W MEeTOA4OM OTpblBa CO CKaNbiBaHWMEM, WM WCMbITaHWA 06pasLoB,
BbIPE€3aHHbIX W3 KOHCTPYKUMIA, Ha Mnogiexawmx MWCMNbITaHUIO KOHCTPYKUMAX WAM  MX  30Hax
npegBapuTesIbHO MPOBOAAT Y/bTPA3BYKOBblE U3MEPEHUA U ONpeaenatoT Y4acTKM C MUHUMANbHOW U
MaKCMMaIbHOWM CKOPOCTbIO (BpEMEHEM) PAacNpPOCTPaHEHMA ybTPa3ByKa. 3aTem BblIOMpatoT He MeHee 12
YUYaCTKOB, BK/IOYAs Y4yacTKM, B KOTOPbIX CKOPOCTb (Bpems) pacnpocTpaHeHWa y/bTpasByka
MaKCMMa/ibHa, MUHUMaNbHa U UMEET NPOMEKYTOUHbIE 3HAYEHWUA.

Mocne wucnbiTaHmA YNbTPAa3BYKOBbIM METOAOM 3TU YYaCTKM WUCMNbITbIBAOT METOAO0M OTpbiBa CO
CKanbiBaHNEM NN OT6VIpaIOT N3 HUX o6pa3u,b| ANnAa ncnbiTaHnAa no4 npeccom.

2.5. Bo3pacT 6eToHa B OTAE/IbHbIX y4acTKax He A0JIKeH oT/ndatbea bonee yem Ha 25% oT cpegHero
BO3pacTa H6eToHa nognerKalwmx KOHTPOO 30Hbl KOHCTPYKLMU, KOHCTPYKLUAN UAKN TPYNN KOHCTPYKLMIA.
UcKknoyeHne cocTaBnAeT MOCTPOEHWE FPaAyMPOBOYHON 3aBUCMMOCTU ONA onpefeneHua NpovYHOCTU
6eToHa nNpW NpPOBEAEHUM WHMKEHepHblX 06cnefoBaHMIA, KOrga pasanyMe B BO3pacTe  He
perfiameHTUpyeTcs.

2.6. Ha Ka)Kgom y4acTKe MarHuTHbim npubopom (M3C-10H, «Mouck» mnau ap.) onpeaensetca
NOMIOXKEHWE apMaTypbl, a 3aTeM YNbTPa3BYKOBbIM MPMOOPOM MpPOBOAAT HE MeHee 2-X U3MEePEHUi
CKOPOCTU (BpPEMEHM) pPaACNpPOCTPaHEHUA YNbTpasByKa. M3amepeHua npoBogATcA B ABYX B3aUMHO
nepneHAUKYNAPHbIX HanpasfieHuAx. [po3ByyMBaHWe NpPoOU3BOAMTCA NOA YrAom npumepHo 45° K
HanpaB/eHUIO apMaTypbl, MNapanfieNbHO WAU NeprneHauKyNApHo en. [lpu npo3By4yMBaHUW B
HanpasneHuK, NapannenbHOM apmaType, IMHUA NPO3BYYMBAHMA pacnosaraeTca Mexay apmaTypHbIMU
cTepXHaAmM (puc. 1).

1 - nonoKeHve Npubopa Npu UCMbITaHUK;



2 - pacnonoKeHne apmaTypbl.

Puc. 1.

2.7. OTKNOHEHMe OTAeNbHbIX pe3ynbTaTOB M3MEPEHWUI CKOPOCTU (BpemeHu) pacnpocTpaHeHus
YNbTPA3BYKa Ha KaXXAOM Yy4yacTKe OT cpeAHero apndmeTUHecKoro 3HayeHusa pes3y/ibTaToB U3MEPEHUN
ONA OAHHOrO y4yacTKa, He A0/XKHO npesbiwaTb 2 %. Pe3ynbTaTbl USMEPEHUM, He yAoBAeTBOpAtoWMe
3TOMY YC/IOBMIO, HE YYMUTbIBAIOTCA NMPU BbIYUCIEHUU cpedHero apuMPpmeTMyeckoro 3Ha4YeHUs CKOPOCTU
(BpemeHun) pacnpocTpaHeHns yabTpa3ByKa A1A AaHHOrO y4YacTKa.

2.8. [pagynpoOBOYHYIO 3aBUCUMOCTb, YCTAaHABAUBAIOT, NPUHMMAA 33 eAUHUYHbIE 3HaYeHNA cpefiHee
3HaYeHMEe CKOPOCTU (BpemMeHM) pacnpoCTpaHEeHUS YAbTPa3ByKa B yYacTKe M MPOYHOCTb HETOHA y4acTKa,
onpeaeneHHy0 METOL0M OTPbIBA CO CKa/IbIBAHWEM UM UCTbITAHMEM OTOBpPaHHbIX 06pa3yoB.

2.9. YcTaHOBNEHWE, NPOBEPKY rPayMpPOBOYHOM 3aBUCMMOCTM U OLLEHKY ee NorpeLHoCTM NpoBoaAT B
COOTBETCTBMM C METOAUKON, NpuBeaeHHON B npunoxeHun 4 k TOCT 17624-87. NMpumep ycTaHOBAEHUA
rPagyMpoBOYHOM 3aBUCMMOCTU U OLLEHKU €e MOrpelHOoCTM NpuBeaeHbl B npunoxeHun 5 TOCT 17624-
87.

[JonyckaeTtca NpoBoAUTb NOCTPOEHUE NNHENHOW FPaaynMpPOBOYHOM 3aBUCMMOCTU BMAa R = a + bV nan
R =a + bT (rae R - npoyHocTb 6eToHa, V 1 T- COOTBETCTBEHHO CKOPOCTb MM BPEMSA PACNPOCTPAHEHUA
yNbTpa3ByKa) 6e3 oTOPaKOBKM eAMHUYHBIX PE3YNbTaToB, MNOJb3YACh MMEIOLLMMMUCS NporpaMmmamm ans
3BM, Hanpumep nporpammoin EXCEL.

KoadduumneHT Koppenaymm rpagympoBoYHON 3aBUCMMOCTM AOMKEH ObITb HE MeHee 0,7, a 3HayeHue
OTHOCUTENbHOTO CPEeAHEro KBaApaTUYECKOro OTKAOHEHUA S;, /R < 0,15. B oTAesbHbIX cayyasnx, no
COrNacoBaHMO C pPa3paboTyMKaMM  HACTOALWMX pPEKOMEHZauMi, LOMYyCKaeTca  MCNo/b30BaTb
rpaAyvMpoBOYHYIO 3aBUCUMOCTb NPU S;yym/Rep. < 0,2.

MpoBepKa rpafynpoBOYHON 3aBUCMMOCTM NPOM3BOAMTCA B COOTBETCTBUM C NpunoxkeHnem 4 TOCT
17624-87. MNpn 3TOM B C/ly4ae ee NOCTPOEHMA NO AaHHbIM NapaanenbHbIX UCNbITAHWUIA YAbTPa3BYKOBbIM
MeTOAOM W METOLOM OTpblBa CO CKaNblBaHMEM, pe3yabTaTbl WMCMbITAHWMI KybOB 3ameHAloTCA
MCMbITAHWEM YYaCTKOB KOHCTPYKLMNA.

MpoBepKa rpagyMpoBOYHON 3aBUCMMOCTM MOXKET BbiTb 3aMeHeHa KOPPEKTUPOBKOM 3aBUCMMOCTH C
YY4eTOM AOMNOJIHUTENIbHO MOJlyYaeMblX Pe3ynbTaToB MCMbiTaHWiA. [lpu  3TOM NpoBepKka uau
KOPPEKTMPOBKA A0/1XKHa NPON3BOANTLCA HE peXke 04HOro pasa B Mecsll,.

Mpu nepexoae TeMnepaTypbl HAPYKHOTO BO3ayxa yepes -5°C rpafynpoBOYHan 3aBUCMMOCTb A0/KHA
UM KOPPEKTUPOBATBLCA MU CTPOUTHCA 3aHOBO.

Konunyecteo 06pasLioB WM y4acTKOB NPU NPOBEAEHUN NMPOBEPKUN UAN KOPPEKTUPOBKM SOXKHO BbITb
He meHee NATK.

3. UICNO/Ib30BAHUE YHUBEPCA/IbHOW rPALYUPOBOYHOM 3ABUCUMOCTU ANA
OPUEHTUPOBOYHOTIO OMPEAENIEHNA MPOYHOCTU BETOHA



3.1. B cBA3M C TeM, YTO B pAAE C/y4aeB NOCTPOEHMEe rPagynpoBOYHON 3aBUCUMOCTM 3aTPYAHEHO UK
HEBO3MOXHO, [ONYyCKAaeTcA OPUEHTMPOBOYHOE onpedeneHune MPOYHOCTM 6eTOoHa C MCMO/b30BaHWEM
YHUBEpPCaNbHOM rpagynpoBOYHOI 3aBUCMMOCTMH.

3.2. YHMBEPCaANbHYO rPagyvpoOBOYHYIO 3aBMCUMMOCTb CaedyeT YCTAHABAMBATb ONA KOHKPETHbIX
pPEermoHoOB NyTem COBMECTHOM 06paboTKM AaHHbIX, UCMOJIb30BAHHbIX A1 NOCTPOEHMA rpagyMpPOBOYHbIX
3aBMCMMOCTEN ANA OTAENbHbIX OOBbEKTOB cTpouTenbctBa. Ha puc. 2 npuBeaeHa rpagyvpoBoOYHas
3aBMCMMOCTb, NMOCTPOEHHAA Ha OCHOBAHWKW 0606LWEHNS AaHHbIX UCMbITAHUIM HA CEMHAALATM 0bbeKTax
MOHOJ/INTHOTO cTpouTenbcTBa B . Mockse. McnbiTbiBanca 6eToH B Bo3pacTe MpUMEpHO 28 CyTOK.
3asucumoctb umeet sug R, = 0,016V - 27,3. OTHOCUTE/IbHOE OCTaTOYHOE cpejHee KBaApaTuyecKkoe
OTK/JIOHEHME 3aBUCMMOCTM 16%, KoadduLumeHT Koppenaumm 0,78.

3.3. 3aBucMMOCTb Mo N.3.2 MOXKeT WMCMNONb30BaTbCA A1A OPUEHTMPOBOYHOM OLEHKU MPOYHOCTU
6eToHa ot 15 MMMa go 40 MMa.

3.4. PeKomeHAyeTcA YTOYHATb 3aBUCMMOCTb A1 KOHKPETHBIX YCI0BUIA UCMbITaHWI No dopmyne

R=R,- K,

roe: K‘="2‘,—_;
ar,

R; - npo4HoCTb 6eToHa B y4acTKe, onpeaeneHHaa METOA0M OTPbIBA CO CKaTbIBaHNEM, NN MPOYHOCTb
6eToHa obpasua;

R, - TO e, no 3aBMcMMmocCTH N.3.2;

N - YNCNO YYACTKOB UCMbITAHUNA, IV YUCI0 0OPa3LOB, MPUHUMAEMOE HE MUHEEe MATU.

&;
YacTHble 3HaYeHna —= [O/KHbl HaxoaMTbeA B npegenax 0,7+1,3.
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Puc. 2.

4. NPOBEAEHMUE UCNbITAHUA U ONPELENEHUE NPOYHOCTU BETOHA B KOHCTPYKLUAX

4.1. Yncno v pacnonoxKeHne KOHTPOJIMPYEMbIX YY4ACTKOB HA KOHCTPYKLMAX SOJIKHbI YCTaHAaBANBATLCA
¢ yyetom TpebosaHuit NOCT 18105-86, Man ycTaHaBAMBATLCA MPOrpamMmmon paboT, cornacoBaHHOM C
NPOEKTHOM OpraHusaumein - aBTOPOM WUCMbITbIBAEMON KOHCTPYKUMU MAM pa3paboTyMKamm HACTOALLMX
pekomeHaaunii.

Mpu 3TOM KOAIMYECTBO M PACMONOKEHNE YYACTKOB AO/IKHO YCTAaHABAMBATLCA C YYETOM:

- 33[1a4 KOHTPOAA (ycTaHoBNEHME GaKTUUYECKOM NPOYHOCTU BeTOHA, pa3onanyboyHOM NPOYHOCTH);

- 0cobeHHOoCTel paboTbl KOHCTPYKUMIA (M3rMb, cxKaTue 1 T.n.);

- YCI0BUIA NPOBELEHMA UCMbITAHUIA;

- APMUPOBAHUA KOHCTPYKLMIA:

- HA/IMYUA AN OTCYTCTBUSA KOHTPOJIbHbIX KYOOB.

4.2. Ha KaxOOM KOHTPO/IMPYEMOM Y4acTKe MPOBOAAT HE MeHee [ABYX M3MepeHWn BpemeHMU
(ckopocTu) pacnpocTpaHeHus yabTpasByka. OTK/AOHEHWE OTAE/IbHbIX MW3MEPEeHW OT cpeaHero
apMdmMeTUYECKOoro 3HaYeHMA OOKHO OTBeYaTb TpebosaHMAm N.2.7. MpoyHocTb 6eToHa onpeaenatoT no

cpegHemy 3HAYEeHWMI0 MOJIYYEHHbIX PEe3yNbTaTOB M3MEPEHMUI CKOPOCTU (BpeMeHW) pacnpocTpaHeHus
y/IbTpasBykKa.



Mpu pasmeLleHMn Y4acTKOB U3MEPEHMIA CneayeT yunTbiBaTb TpeboBaHMA N.2.6.

4.3. MNpw KOHTPOAE NPOYHOCTU BeTOHa KOHCTPYKUMIA B BO3pacTe 40 56 CYTOK BKAHOYMTE/NIbHO BO3pacT
KOHCTPYKLMIA NPU UCMbITAaHWUN HE AO/IKEH OT/IMYaTbCA OT CPeAHero Bo3pacta 06pasuoB MM YyYacTKOB
KOHCTPYKLMI, MUCNOIb30BAHHbIX A4J1A NOCTPOEHUA rPagyMpPoBOYHbIX 3aBUCMMOCTEN, Bonee Yem Ha 25%.

an KOHTpPO/1E€ NPOYHOCTU 6eTtoHa 6osbluero BO3pacCTa 3TO pasqinvyme He OO/IKHO npeBbilaTb
Anana3oHa BO3pacCTa Yy4acCTKOB I-(OHCprKLI,Mﬁ nnun 06pa3LI,OB, MCNONb30BaHHbLIX AO/1A4 MNOCTPOEHUA
rpagynpoBOYHbIX 3aBMCUMMOCTEN.

Ona onpeaeneHva MNPOYHOCTM BETOHA 3IKCMNAYATUPYEMbIX KOHCTPYKUMIM [O/KHA MCMNO/b30BaATHCSA
rpafyMpoBOYHasA 3aBUCMMOCTb, MOCTPOEHHAsA HEMOCPEACTBEHHO Nepes 0b6cnes0BaHNEM.

4.4. TpoYHOCTb BETOHA KOHTPOJIMPYEMOrO YyY4acTKa KOHCTPYKLUMU OnpeaenatoT Nno rpaaympoBOYHOM
3aBUCUMOCTM, YCTAHOBJ/IEHHOM B COOTBETCTBMW C Pa3aesiomM 2, MPU YCA0BUKN, YTO M3MEPEHHOE 3HAYEeHME
CKOpPOCTN (BpemMeHu) yAbTpasByKa HaxoAMTCA B npeaenax Mexay HaMMeHblUm M Hambonblumm
3HaYEeHMAMN CKOPOCTU (BpemeHM) ynbTpasByKa B 06pasiLax UAM y4aCTKax KOHCTPYKLMA, UCMbITAHHbIX
Nnpu NOCTPOEHUM FPaayUPOBOYHON 3aBUCUMOCTH.

MonyyeHHble 3HAYEeHUA MPOYHOCTM BETOHa NPUHMMAIOT 33 CPeAHIo MPOYHOCTb BeToHa y4vacTka
KOHCTPYKLUU R;.

4.5. Ons onpegeneHns Knacca 6eToHa MO AaHHbIM WCMbITaHWMIA cneayeT PYKOBOACTBOBATbLCA
TpeboBaHuamn FOCT 18105-86, CHuM 2.03.01-84*, a Takxke «PekomeHOauui nNo CTaTUCTUYECKOWM

OLLEHKE MPOYHOCTM 6BeToHa Npu WCMNbITaHUM Hepaspywalowumu metogamu» (MAC 62-1.2001 r.)
FYNHUWKE.

OrNABJIEHUE

BeepeHue
1. Obuwme nonoxKeHus
2. MoAaroTtoBKa K UCMbITAaHMAM

3. Wcnonb3oBaHMe YHMBEPCANbHOM rPagyMpPOBOYHOM 3aBUCMMOCTM A/ OPUEHTUPOBOYHOIO
onpeaeneHna NPoYHocTn beToHa

4, I'Ipose,a,eHme NCMbITaHUA U onpegeneHne npovyHOCTU 6eToHa B KOHCTPYKUMNAX



