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MNpeaucnosue

Lienn, 0CHOBHbIE NPUHLMILI M OCHOBHOW NOPAAOK NpoBeAeHNst paboT No MeXrocygapcTBeHHOM cTaHaap-
Tusauun yctaHosneHsl FOCT 1.0—92 «MexrocyaapcTeeHHasi cuctema ctaHaapTusauum. OcCHOBHbIe NoSoxke-
Hua» nFOCT 1.2—97 «MexrocyfgapcTBeHHas cuctema ctaHgapTusauun. CtaHgapTbl MeXrocyAapCcTBEHHbIE,
npasuna 1 pekomeHaaLmm no MexrocyfapcTBeHHon cTaHgapTusauun. Mpaeuna pa3paboTky, NpUHATUSA, NPpU-
MeHeHUA, 06HOBNEHNA U OTMEHbI»

CBeaeHuA o cTaHpapTe

1 PASPABOTAH HayuHo-uccnenosatenbCkuM, MPOEKTHO-KOHCTPYKTOPCKUM U TEXHOMOTMYECKUM

MHCTUTYTOM 6eToHa UxenesobetoHaum. A. A. 'Bosaesa (HUWKE), nogpasaeneHnem OAO «HUL| «CTpoutens-
CTBO»

2 BHECEH TexHuyeckum komMmuteToM no ctaHaaptusaumm TK 465 «CTpouTtenscTtBo»

3 NMPUHAT MexrocyaapcTBeHHON Hay4YHO-TEXHUYECKOW KOMUCCUER NO CTaHAapTU3aLMK, TEXHUYECKo-
My HOPMUPOBaHUIO U OLieHKe cooTeeTcTBUA B cTpouTenscTBe (MHTKC) (npunoxeHue E k npotokony oT
18 nekabps 2012 r. Ne 41)

3a npuHsATUEe NPOronocoBani:

KpaTKoe HanMeHOBaHue CTpaHbl KO,E[ CTpaHbl NO Comameuuoe HauMeHOBaHUe HAUMOHANBLHOro opraHa rocynapCcrBeHHoro
no MK (MCO 3166) 004—97 | MK (MCO 3166) 004—97 yNpaBfeHna CTPOUTENLCTBOM

AzepbangxaH AZ ['ocypapcTBEHHbIM KOMUTET rPagoCTPOUTENBCTBA U APXUTEKTYPbI

ApmeHus AM MuHMCTEpCTBO rpagoCcTpoUTenbCTBa

KasaxcTtaH KZ AreHTCTBO Mo Aenam CTPoUTENbCTBA U XKUINULLHO-KOMMYHANBHOIO

X035WCTBa

Kuprnaus KG ["occTpon

Mongoea MD MVHUCTEPCTBO CTPOUTENBCTBA U PEMVIOHANBHOIO Pa3BUTUS

Poceus RU MVHUCTEPCTBO PernoHanbLHOro pasBuTUst

TapKnKMCTaH TJ AreHTCTBO NO CTPOMTENLCTBY M apxmTekType Npu MpaButenbcTee

YaGekucraH uz [ocapXuTeKTCTpOn

4 lMpukasoM PefepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryriMpoBaHuto 1 MeTponorumn ot 27 aekabps
2012r.Ne 1972-cT MexrocyaapcTBeHHbI ctaHgapT FTOCT 17624—2012 BBeeH B AeCTBME B KAYECTBE HaLMW-
OHanbHoro ctaHgapTta Poccuiickoi eaepauum ¢ 1 aHBapsa 2014 T.

5 B3AMEH NOCT 17624—87

UHhopmayus 06 uameHeHUsIX K HacmosweMy cmarnOapmy nybruKkyemcs 8 exxe200HOM UHGOPMaUUOH-
HOM yKka3zamene «HauyuoHarnbHble cmaHOapmbi», @ MEKCM U3MEHEHUU U nonpagoK — 8 eKeMeCsIHHOM UHGhOop-
MalUuoOHHOM yKa3amerne «HauuoHarnbHble cmaHdapmebi». B criydae nepecmompa (3ameHbi) unu OommeHb!
Hacmosuie2o cmaHOapma coomeemcmeyowee ysedomneHue bydem onybrIuUKO8aHO 8 EXeMECSYHOM
UHbopMayUOHHOM yKasamerne «HauuoHanbHble cmaHdapmei». Coomeememeyrowas uHgpopmayus, yse-
OomrieHUe U meKCMbI pa3Mmelaromest makxe 8 UHhopmMalUOHHOL cucmeme obLe20 rojib308aHUs — Ha opu-
yuanbHom calime PedepasibHO20 azeHMCmMea 16 MEeXHUYECKOMY peayiuposaHuro U Memposioauu 8 cemu
UHmepHem

© CrtaHpapTuHdopm, 2014

B Poccuitckon degepaumm HacToAWMA cTaHAAPT He MOXeT BbITb MOMHOCTHIO UMM YaCTUYHO BOCMPOU3-
BeJeH, TUpaXXUpoBaH N pacnpocTpaHeH B KauecTBe 0pmuumnanbHoro nsgaHns 6es paspelleHna PegeparnbHoro
areHTcTBa Mo TEXHUYECKOMY PerynupoBaHuto u MeTponorum
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M E XTOCUYAOAUPU CTBETHHUB # CTAHAAPT

BETOHbI

YnbTpa3ByKkoBOW MeTo4 onpeaeneHus NPOYHOCTU

Concretes. Ultrasonic method of strength determination

Darta BBegenna — 2014—01—01

1 O6nacTb NpUMeHeHun

HacToswuin ctTaHgapT pacnpocTpaHaeTCsi Ha KOHCTPYKUMOHHBIE TsbKerble U fierkue 6e ToHbl MOHONUTHBIX
1 cOOPHBIX BETOHHBIX U XeNe306eTOHHBIX U3AENUA, KOHCTPYKLUWIA U COOPYXXEHWUIA (Jarnee — KOHCTPYKUUK) U
ycTaHaBNMBaeT yNbTPasByKOBOW MMNYNbCHBIN MeToA (Aanee — ynbTpa3ByKOBOM MeToA) onpeaeneHnst npoy-
HoCTW BeToHa Ha cxaTue. KOHTponb 1 oueHKy NPoYHOCTN GeToHa KoHCTpyKUmiA nposoaat no MOCT 18105.

2 HopmaTuBHbIe CCbINKKU

B HacTosileM cTaHAapTe ucnonb3oBaHbl HOPMaTUBHBIE CCHINIKM Ha cregytolme cTaHaapThl:

FOCT 10180—2012 BeToHbl. MeToabl onpeaeneHust NPOYHOCTM NO KOHTPOSbHLIM obpasuam

FOCT 18105—2010 BeToHbI. MpaBuna KOHTPONS U OLEHKN NPOYHOCTH

FOCT 22690—88 BetoHbl. OnpedeneHne NPOYHOCTU MEXaHUUYECKUMA METOAAMWU HepaspyluatoLlero
KOHTpOns

FOCT28570—90 BeToHbl. MeTogkl onpedeneHns npovHoCTM no obpasuam, oTo6paHHbIM U3 KOHCTPYKLMA

Mpumeyanmne—ITlpu NONb30BaHMN HACTOSLLMM CTaHAAPTOM uenecoobpasHo NPOBEPUTL AENCTBUE CCbINOM-
HbIX CTaHAAPTOB B MHADOPMAaLMOHHOMN cucTeme obLero nonb3oBaHus — Ha oduumansHoM canTe deaepanbHOro areHT-
CTBa N0 TEXHUYECKOMY PEryNMPOBaHMNIO U METPONOrMm B ceTn VIHTEpHET Unu no exxerogHoMy UHPOPMaUMOHHOMY yKa3aTe-
no «HauuoHaneHble cTaHAapTbI», KOTOPLIA ONy6BrMKOBaH NO COCTOSIHMIO HAa 1 sIHBapsi TEKYLWEro roaa, U no Bbinyckam
eXemMeCcs4HOro MHOPMaLMOHHOTO ykasaTens «HaumoHanbHble cTaHaapTbi» 3a Tekywmi rod. Ecnu cebinoyHeivi ctangapt
3aMeHeH (U3MeHeH), TO NPU NoNb30BaHUN HACTOALWMM CTaHAAPTOM CrielyeT PyKOBOACTBOBATLCS 3aMEHSIOWUM (M3MEHEH-
HbIM) cTaHAapToOM. Ecrim cCbinovHbIN CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NONMOoXeHWe, B KOTOPOM aHa CChifka Ha Hero,
NPUMEHSIETCH B HaCTK, He 3aTparvealowen 3Ty CCbINKy.

3 TepMuHbl U onpeaeneHus

B HacToAWeM cTaHAapTe NpMMeHeHbl criefyolme TePMUHBI C COOTBETCTBYIOLMMUI onpeaeneHnaMu:

3.1 ynbTpa3sByKkoBON MeToA onpefeneHus NpoyHocTu 6eToHa: Hepaspyliaowumin meTtoq onpeae-
NEHUA NPOYHOCTN 6eTOHA, OCHOBAHHBIA Ha 3aBUCUMOCTU KOCBEHHOMW XapaKTepUCTUKM (MokasaHus npubopa) ot
npoyHocTn GeToHa.

3.2 KocBeHHas XxapaKTepucTUKa Nnpo4HOCTU (KOCBEHHbIN NOKasaTenb): CKopocTb, Bpems pacnpoc-
TpaHeHna ynbTpassyka unu apyroe nokasaHue npuéopa npu uamepeHumn npoyHocTu betoHa.

3.3 rpapayupoBouHas 3aBUCUMOCTb: [pacduyeckas nnm aHanuTUYeckasl 3aBUCUMOCTb, CBA3bIBALO-
LWas KOCBEHHBIA NokasaTenb ¢ NPOYHOCTbI0 beToHa.

3.4 6a3a npo3ByuuBaHus: PaccrosiHue mexay ueHTpaMmu paboumx NoBepXHOCTER YNbTpasBYKOBLIX
npeo6pa3sosatenen (M3nyyaTtens U NpuemMHUKa), YCTaHOBIEHHBIX Ha OZIHY U TY e NOBEPXHOCTb KOHCTPYKUUU
npy NOBEPXHOCTHOM MPO3BYYMBAHUA, U MeXay LeHTpamn paboumx noBepxHocTel npeobpasoBartenen npu
CKBO3HOM MPO3BYYMBaHUMN.

Uspaune odpmumansHoe
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3.5 koadduumeHT coBnageHun: KoadbduUMeHT, ncnonbayemMblii Ans KOPPEKTUPOBKX paHee NocTpo-
€HHOW 1NN yHUBepcanbHOW rpadynpoBOYHON 3aBUCUMOCTU.

4 O6wMe nonoxeHus

4.1 YnbTpasByKkoBOW MeTOA NPUMEHAIOT A onpeaeneHunsi npoyHocT 6eToHa B yCTaHOBAEHHOM NPOeKT-
HO JOKYMeHTaUNeR MPOMEXYTOYHOM 1 MPOEKTHOM (Kak NpaBuno, 28-cyTouHOM) BO3pacTe U Bo3pacTe, NpeBbl-
LatoLeM NpoeKTHbIN Npu o6cnegoBaHnn KOHCTPYKLMIA.

4.2 YnbTpa3ByKkoBble n3mMepeHus B 6eToHe NPOBOAAT METO4aMM CKBO3HOTO UMM NOBEPXHOCTHOIO Mpo-
3BYUYMBaHMWS B COOTBETCTBUM C NpunoxeHnem A. OnpeaerneHne NpoYHOCT 6eToHa MOHONUTHBIX KOHCTPYKLMIA
NPOBOAAT METOAOM MOBEPXHOCTHOIO Npo3By4uBaHnA. CKBO3HOE Npo3ByYMBaHUE KOHCTPYKUMIA AonycKaeTes
NpoBOANTbL NPU BO3MOXHOCTU N3MepeHusi 6asbl Npo3By4MBaHNs ¢ yueToM TpebosaHun 6.19.

4.3 Tpo4HocTb 6eTOHa B KOHCTPYKLUSAX ONpeaensoT No 3KCnepuMeHTanbHO yCTaHOBIIEHHBIM rpaaympo-
BOYHBIM 3aBNCUMOCTSIM KOCBEHHOTO MokasaTens oT npoyHocTn 6eToHa (cm. 3.2, 3.3).

4.4 Tlpo4HocTb BeToHa onpedensoT Ha yYacTKax KOHCTPYKUMIA, He UMEIOLLMX BUAUMBIX NOBPEXAEeHUIA
(oTCnoeHns 3alnTHOro Cros, TPELLUH, KaBepH 1 Ap.).

4.5 VcnbiTaHna ynbTpasByKOBbIM METOAOM MNPOBOAAT MpW MONOXUTENbHONW TemnepaType beToHa.
JonyckaeTcsa NpoBOAUNTb UCTIbITAHUS KOHCTPYKLMIA yNbTpasByKOBLIM METOAO0M Npu oTpuLaTenbHoOU TeMmnepa-
Type 6eToHa Npu YCroBuW, 4TO rpadynpoBOYHasn 3aBMCMMOCTb NOCTpoeHa B cooTBeTCTBUM ¢ 6.10.

5 CpencrBa ucnbITaHUN

5.1 YnbTpasBykoBble M3MepPEHWsi MPOBOAAT NpMbopamMu, NpeaHasHaueHHbIMU 451 U3MepeHUsi BpeMeHU
1 CKOPOCTU pacrpocTpaHeHWs ynbTpassyka B 6eToHe, aTTecTOBaHHbIMM U NOBEPEHHBIMU B YCTaHOBEHHOM
nopsaake.

5.2 Mpepen gonyckaemoin aGcontoTHON NOrpeLLIHOCT N 3MePEHUst BpeMEHU pacnpocTpaHeHuUs ynbTpas-
ByKa Ha cTaHAapTHbIX oBpaslax, BXOAALWMX B KOMMNEKT Npubopa, He AOIKeH NpeBbillaTh 3HaYeHNs!

A=+0,01t+0,1), (M

roe t— Bpemsi pacnpocTpaHeHUs ynbTpassyka, MKC.

5.3 Mpu ncnonb3oBaHUM HECKOSLKUX NPUBOPOB NpK KOHTPOME NPOYHOCTN BeToHa Ha OAHOM CTPOUTENb-
HOM O0BBbEKTE NX MoKasaHUs Nepes ycTaHOBNEeHNeM rpagyMpoBOYHON 3aBUCUMOCTU cneayeTt oTTapupoBaThb Ha
OAHOM 3TarnoHe Tak, YTobbl NOrpeLHOCTb X NoKasaHun He npesbiwana 0,5 %.

5.4 MpunNoBepXHOCTHOM NPO3BYYNBaHUM pasmep 6a3bl AomkeH BbiTb He MeHee 120 uHe 6onee 200 Mm.

5.5 Mexay noBepxHOCTbo GETOHA U pabounMK MOBEPXHOCTAMU YNbTPa3BYyKOBLIX Npeobpasosartenei
JOIKeH ObITb obecneyeH HadeXHbIA akyCTUIeCKUin KoHTakT. Cnocob obecneyveHnst KoHTakTa A4oskeH GbiTb
O[MHAaKOBLIM NPU KOHTpone 6eToHa B KOHCTPYKLUU 1 YCTaHOBMEHUN rpagyupoBOYHON 3aBUCUMOCTU.

5.6 He ponyckaeTcs npuMeHeHWe yrbTpasByKOBbIX NIPUBOPOB, rpagyupoBaHHbIX B €4UHULAX NPOYHOCTU
6eToHa A9 HenocpeACTBEHHOro onpeaerneHns ero NPoYHoOCTU.

KocBeHHbI NokazaTenb (nokasaHue npubopa) NPUMEHSAIOT TOMbKO Nocre yCTaHOBEHNA rpagynpoBoY-
HOI 3aBUCMMOCTU «MoKasaHWUs NpuGopa — NpoYHOCTb BETOHA» UMK YTOUHEHUS rpadynpPOBOYHON 3aBUCUMOC-
TW1, YCTaHOBINEHHOW B Mpubope B COOTBETCTBUN C TpebOoBaHUSIMU HACTOsILLEro cTaHAapTa no npuroxkeHuto .

6 MoarotoBka K UCMbITaAHUIO

6.1 MoaroToBKa K UCMbITaHWIO BKIOYaeT B cebs NpoBepKy UCNomnb3yeMblx NPUBGOPOB B COOTBETCTBUM C
WHCTPYKLMSIMI NO UX SKCNyaTaluu 1 nofyveHne JaHHbIX 47151 TOCTPOeHUs rpagynpoBOYHbIX 32BUCUMOCTEN B
COOTBETCTBUM C TPeboBaHMAMN HacTosILWEero ctaHaapTa.

6.2 [na KOHTpONs NpoYHOCTN 6EeTOHA MpK NOBEPXHOCTHOM MPO3BYYMBaHUN rPaayNpPOBOYHYH 3aBUCH-
MOCTb YCTaHaBMNMBaOT HA OCHOBAHUN CreayoLWw X AaHHbIX:

- pesynbTaToB MapannesnbHbIX UCNbITaHUA OAHWUX U TeX Ke Y4acTKOB KOHCTPYKLWIA yNbTpasBYKOBbLIM
MeToAOM M MEeTOAOM OTpbIBa co ckanbiBaHuem no FOCT 22690;

- pesynbTaToB UCMbITaHNIA KOHCTPYKLMIA YNbTPa3ByKOBLIM METOAOM 1 MeXaHU4eCKX UCTIbITaHni obpas-
LOB-KepHOB, 0TOBpaHHBIX N3 TEX XKe YY4aCTKOB KOHCTPYKLMIA 1 UCTIbITaHHbIX B cooTBeTcTBUN ¢ TOCT 28570;

- Pe3ynbTaToB UCMbITAHUA YNbTPa3BYKOBEIM METOAOM U MEXaHNYECKUX UCTIbITaHUA OOHUX U TEX Ke CTaH-
AapTHbIX 6eToHHBIX 06pasuos no FOCT 10180.
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6.3 [AnA KOHTPONS NPOYHOCTM GETOHa MpWY CKBO3HOM MPO3BYYMBAHWUW TPaAyMPOBOYHYIO 3aBUCMMOCTb
yCcTaHaB/MBAKT HA OCHOBAHUMN C/ieAYOWNX aHHbIX:

- pe3ynbTaToB MCNbITaHW! yNbTPa3ByKOBbIM METOAOM YYacTKOB KOHCTPYKUMIA W UCNbITaHW B COOTBET-
ctBun ¢ TOCT 28570 06pasLoB-KEPHOB, OTOBPAHHbLIX U3 TEX XKe Y4aCTKOB KOHCTPYKLNIA;

- pe3ynbTaToB UCMNbITAHWA YNbTPA3BYKOBbIM METOAOM U MEXaHWYECKUX UCMbITAHWUI OQHUX MTEXXKE CTaH-
OapTHbIX 6eTOHHbIX 06pa3yos no FOCT 10180.

6.4 MpafynpoBOYHbIE 3aBUCMMOCTM YyCTaHaBANBAKOT OTAE/BHO MO KaXAOMY BUAY HOPMUPYEMOW Npoy-
HOCTK, YykazaHHOMY B 4.1 Ans 6eTOHOB OAHOr0 HOMUHANLHOTO cocTasa. lonyckaeTcsa CTPOUTb OA4HY rpagympo-
BOYHYIO 3aBUCUMOCTb /19 6€TOHOB OAHOI0 BUAA, OT/INYAKLWMXCA N0 HOMUHA/IbHOMY COCTaBy W 3HAYE€HUI0
HOPMUPYEMOI MPOYHOCTW, HO He 6osiee Tpex HOPMUPOBAHHbLIX K1aCCOB.

6.5 lMpy nocTpoeHun rpagyvpoOBOYHON 3aBUCUMOCTU MO pe3ynbTaTaM napasnfiefibHbiX WCNbITaHWii
yNbTPa3BYyKOBbIM METOAOM U METOAOM OTPbIBA CO CKas/biIBAHUEM WM UCTbITaHW 06pasL0B, OTOOPaHHbIX 13
KOHCTPYKLWIA, Ha nognexalinx UCNbITaHNI KOHCTPYKLUAX UK X 30HaX NpeABapuTenibHO NPOBOAAT ybTpas-
BYKOBble U3MEPEHNS N OMNPeAeNAnT y4acTKM C MUHUMabHbIM Y MakCUMasibHbIM KOCBEHHbLIMU NoKa3aTesiaiMu.
3atem BblIOMpalOT He MeHee 12 y4acTKOB, BK/0HYasA y4acTKu, BKOTOPbIX3HAYEHUE KOCBEHHOr0 nokasaresis Mak-
cuMasibHOe, MUHUMAasIbHOE N UMEeT NPOMEXYTOYHbIe 3HAYeHUs.

Mocne ucnbiTaHua yNbTpasByKOBbIM METOAOM 3TW YY4aCTKU UCMbITbIBAIOT METOAOM OTPbIBA CO CKasibiBa-
Huem no FOCT 22690 nnn otbupaloT 13 HUX obpasubl ANnA ucnbitaHms no FOCT 28570.

6.6 Bo3pacT 6eToHa OTAENbHbIX yYaCTKOB He f0/KEeH oTnnyaTbes 6onee yem Ha 25 % cpegHero Bo3pac-
Ta 6eTOHa 30Hbl KOHCTPYKLMW WX TPYNMbl KOHCTPYKLUIA, noanexatyein KOHTpoo. Bo3pacT oTAeNbHbIX y4acT-
KOB KOHCTPYKLMW HE YYMTbIBAIOT, €C/M TpafynpOBOYHYI0 3aBMCMMOCTb YCTaHaBAUBAKT AN KOHCTPYKLMIA,
BO3pacT KOTOPbIX MpeBbIlWaeT ABa MecsAua.

6.7 Ha kaxaoMm yyacTke onpefesnifioT NoJIOXKEeHNe apMaTtypsbl, a 3aTteM yNbTpa3ByKoBbIM NpubopomM npo-
BOASIT HE MeHee ABYX N3MEePEHU A KOCBEHHOTO NokasaTtens. Mpo3ByymMBaHne NPoOBOAAT BABYX B3aVMHO NepneH-
OVKYNAPHBIX HanpasneHusax nog yYr1om npuMepHo 45° K Hanpas/ieHVio apMatypbl, napasieflbHo wuam
nepneHAuKyNspHoO K Hel. Mpy Npo3ByYMBaHMM B HaNpaBeHnW, napannenbHOM apMaTtype, IMHUI0 NPO3BYYMBa-
HWS pacrnonaralT Mexay apMaTypHbIMU CTEPXHAMMU (CM. PUCYHOK 1).

OTK/NIOHEHME OTAefNIbHbIX Pe3ynbTaToB M3MEPEeHW CKOPOCTU WU BPEMEHW PacnpoCcTpaHeHus ynabTpa-
3BYyKa Ha Kax[oM yyacTke OT cpefHero apumMeTnyeckoro 3HaYeHns pe3ynbLTaToB U3MepeHuii ans fJaHHOro
yyacTka He [,0/DKHO npeBbiwarth 2%. Pe3ynbTaTbl U3MepeHuii, Hey0BIeTBOPSAOLW e 3TOMY YC/TOBUIO, HE YUu-
TbIBAOT NPU BbIYUC/IEHUN CcpefHeapudMeTUYeckoro 3HayeHUss CKOPOCTM (BPEMEHM) pacnpocTpaHeHus
ynbTpa3Byka A5 AAaHHOTO yyacTka.

6.8 MpafyMpOBOYHYIO 3aBUCMMOCTb YCTaHaB/IMBAOT N0 e4MHUYHLIM 3HAYEHUAM KOCBEHHOro nokasarte-
NS MNpoYHOCTM 6eToHa. 3a eMHUYHOE 3HaUYeHne KOCBEHHOIO Noka3sarte i MPMHUMAIOT cpefHee 3HayeHne Koc-
BEHHbIX NnokasaTtesneii Ha yyacTKe. 3a eANHNYHOE 3Ha4YeHne NPpovYHOCTU beToHa NMPUHUMAKT NPOYHOCTb 6eToHa
yyacTka, onpefie/ieHHyl0 MeTo0M OTpbIBa CO CKas/ibiIBAHUEM WU UCMbITAaHWEM OTOGPaHHbIX 06pa3LLoB.

Mpu NOCTPOEHMM TpafynpPOBOYHON 3aBUCMMOCTM NO pe3ysibTatam UcnbiTaHuii 06pa3LoB-kKy60B 3a eau-
HWYHOE 3HaYyeHMe MPOYHOCTM 6eTOoHa MPMHUMAIT CPeAHIo MPOYHOCTL 6eToHa B cepun 06pasLos, onpege-
neHHyto no NOCT 10180.

6.9 Mpu HEO6XOANMOCTM NPOBEAEHNA UCMbITAHNI MOHOMMUTHBLIX KOHCTPYKLUMIA HEMNOCPEACTBEHHO Nocre
Tennosoli 06paboTkM nNpu TemnepaType NOBepPxXHOCTU 6eToHa Bbiwe 40 °C yNbTpasBYyKOBble WUCMbITAHUA Ha
KOHCTPYKUMW NPOBOASAT NpU 3TOl TemnepaType, a UcnbiTaHne 6eToHa MeTO40M OTPbIBA CO CKa/biBaHNEM Uv
ncnbiTaHua o6pasyoB — Mnoc/ie ero OCTbiBaHUS.
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6.10 Mpu mcnbiTaHUM MOHOMIMTHBIX KOHCTPYKUMIA Npu oTpuuaTenbHOn Temnepatype 6eTtoHa (cm. 4.5)
y4yacTku, BblbpaHHble A7 MOCTPOEHUs rpagyvpoBOYHON 3aBUCUMOCTW, nNpeaBapuTesibHO WCNbITbIBAOT
yNbTpa3ByKOBbIM METOAOM, a 3aTeM OTOrpeBaloT A0 TemnepaTypbl He Huxe 0 °C Ha rny6uHe 50 MM 1 MCNbITbI-
BalOT METOAOM OTPbIBa CO CKasibiIBAHMEM WM OTOMPaKOT 06pasLbl 418 NocnefyoLwero UCnbITaHua npu noso-
XUTeNbHOW Temnepartype.

6.11 Tpu NOCTPOEHWUU TPafyMpOBOYHOIM 3aBMCMMOCTU NO pesynbTatam UCMbITaHWi YAbTpa3ByKOBbIM
MeToA0M 6EeTOHHbIX 06pa3L0B-Ky60B M MEXaHMYECKMX MCMbITaHWI TexX Xe 06pa3LoB-Ky60B MexaHuyeckme
ncnbiTaHnsa nposogaT no NOCT 10180 nocne vcnbiTaHWn yNbTPa3ByKOBbIM METOAOM.

Mpy Heo6Xx04UMOCTU NPOBEAEHNA YNbTPa3BYKOBbIX UCMbITAHMI 6eTOHA KOHCTPYKUMIA nocne Tepmoobpa-
60TKM (ropsyero 6eToHa) 4NA onpefesieHns OTNYCKHOW NPOYHOCTM 6eToHa 3TUX KOHCTPYKLMI Nocne ux oCTbl-
BaHWS [OMNyckaeTcs ycTaHaBAMBaTb [pPajgyvMpoOBOYHYI0 3aBUCMMOCTb MO pe3y/ibTaTtam  UCNbITaHui
YyNbTPa3ByKOBbIM METOAOM ropsuMx 06pasL0B M MEXaHUYECKUX UCTbITAHWI TEX Xe 06pa3L0B Noc/e NX OCThbI-
BaHUA.

6.12 [ns NOCTPOEeHMs rpafyMpoBOYHON 3aBMCUMOCTU MO pesynbTaTaMm WCMbITaHUi o06pasLoB-Ky60B
MCNoNb3YKT pe3ynbTaTbl UCMbITaHWI He MeHee 15 cepuii 06pa3L0B-Ky60B.

O6pasLbl N3roToBAAKT B COOTBETCTBUM € TpeboBaHnammn FTOCT 10180 B pa3Hble CMEHbl B TeYeHne He
MeHee Tpex CyTOK M3 6E€TOHHOIN CMecu TOro XXe€ HOMWHA/IbHOro cocTaBa, Mo TOW e TEXHOMOrMKU, Npu TOM Xe
pexume TBEPAEHUA, YTO U KOHCTPYKLMK, NoAsexatyue KOHTPOSIO.

6.13 [Mpu ycTaHOB/EHUU FPagyVpPOBOYHONM 3aBUCUMOCTU AN1S MeToAa CKBO3HOrO MpO3BYy4YMBaHUSA MO
pesynbTatam McnbiTaHuii 06pa3LoB-Kky60B U3MEpPEeHNsT NPOBOASAT, KaK MOKa3aHO Ha PUCYHKe 2a.

6.14 bBasa npo3ByuyMBaHuA 40/DKHA ObITb He MeHee 100 mMm. [lonyckaeTcs 6a3y Npo3By4YMBaHUA YMEHb-
WwaTh A0 70 MM NPU UCMbITAHUN MENKO3EPHUCTLIX 6ETOHOB 1 6ETOHOB Ha PaHHUX CTaANAX TBEpPAEHUs (CKOpOCTb
ynbTpassyka meHee 2000 m/c).

6.15 Tpu ycTaHOBNEHUN TPaAyMPOBOYHON 3aBUCUMOCTY A1 MeTo4a NOBEPXHOCTHOIO MPO3By4YMBaHUSA
no pesysbTaTtaM WCMbITaHUA 06pa3L0B-Ky60B M3MEHEHUS MPOBOAAT B COOTBETCTBUAM C PUCYHKOM 26.

A-A

a — cxema ucnblTaHna obpasLoB-ky60B cnoco-

60M CKBO3HOrO MpO3BYy4YMBaHUs; 6 — cxema

ncnbiTaHns o6pasLoB-Ky60B CNOCO60M NMOBEpPX-

HOCTHOrO Mpo3By4nBaHus; Y — ynbTpasByko-

Bble npeobpasoBatenun; /— 6a3a nNpo3By-

uyuBaHusi; 1— HanpaBneHne hopmoBaHUs;
2 — HanpaB/fieHMe UCNbITaHUA NPy CxaTun

PucyHok 2 — Cxembl ucnbiTaHus ob6pas-
LLOB-Ky6OB Mpy NPO3BY4YMBaHWU
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Basa nposByunBaHus gormkHa 6biTb He MeHee 120 Mm.

NamepeHna cnegyeT NpoBOANTL Ha NMOBEPXHOCTU, 3aHAMAIOLLENA NPU U3rOTOBIIEHUM TO XKe NOMoXeHue
OTHOCUTENbLHO POPMbI U HanpasnieHUs OPMOBaHUS, YTO U KOHTPONUpyeMas NOBEPXHOCTb U3Aenus.

6.16 Yucno mamepeHnin Ha kaxgom obpasue AOMKHO 6bITb MPU CKBO3HOM MPO3BYYMBaHUA TpU, NpuU
NOBEPXHOCTHOM — YeTbIpe.

6.17 OTKNOHEHWE OTAENbHOrO pesynbTaTta U3MepPeHNst KOCBEHHOTO NoKasaTens B Kakaom obpasue ot
cpedHeapuUMeTUUECKOro 3HadeHusl pe3ynbTatoB U3MepeHuA AN AaHHoro obpasua He OOMKHO NpeBbl-
watb 2 %.

PesynbTaThl nsmepeHns BpeMeHu pacnpocTpaHeHus ynbTpassyka B 06pasuax-kybax, He yaoBneTBops-
oWMe ykazaHHOMY YCIOBMIO, HE YUYUTLIBAIOT NpU pacyeTe cpeaHeapuMeTU4eckoro 3Ha4eHUss KOCBEHHOTO
nokasaTens B AaHHON cepun obpasuos. MNpu Hanuuum B cepun AByx 06pasLoB, He YAOBNETBOPSAOLWMNX 3TOMY
YCINOBUIO, pe3yrbTaThl UCMbITaHNA cepumn BpakyioT.

6.18 B 30He koHTaKTa ynbTpa3ByKoBbIX NpeobpasoBaTtenei ¢ NOBEPXHOCTLI0 6eToHa He AOMKHO BbiTb
pPakoBWH 1 BO3AYLUHBIX Nop ry6uHoi 6onee 3 Mm 1 gnameTpom 6onee 6 MM, a Takcke BbICTYMOB BbICOTON Gonee
0,5 mm. MoBepxHOCTb BeToHa AoMKHA ObITb OUYMLLIEHA OT MNbiNNA.

6.19 OTHocuTenbHasi NOrpeLHOCTb U3MepeHus 6asbl NPO3By4YMBaHUS He AOIPKHA NpeBbiwaTh 0,5 %.

6.20 MeToauka ycTaHOBNEHUSI, KOPPEKTUPOBKN rpalyMpOBOYHON 3aBUCUMOCTU, OLIEHKU ee NOrpeLuHoC-
TW 1 YCINOBUS ee NpUMeHeHNs NpMBeaAeHbl B NpunoxeHun b.

PekomeHayeTca ncnonb3oBaTb NUHEWHY0 3aBucumocTb R =aH +b, rge R — npoyHocTb 6eToHa,
H — KoCBeHHBbI nokasaTenb.

6.21 lNoBepka 1M KOPPEKTUPOBKA YCTAHOBNEHHOW rpagyMpoBOYHON 3aBUCUMOCTU C YY4ETOM AOMNONHU-
TenNbHO Nofy4vyaeMblX pe3ynbTaToB UCTIBITAHWUIA AODKHBI MPOBOAUTLCS HE PEXE OAHOrO pasa B MecsL, Mo MeTo-
AViKe, NpUBeaeHHON B NpunoxeHnn b. Yicno 06pasLoB unm y4acTkos Npy NpoBeAeHUN KOPPEKTUPOBKN AOMKHO
6bITb HEe MeHee Tpex.

6.22 [onyckaeTcs OpMeHTUPOBOYHOE OnpeaesieHne NpoYHoCTU 6eToHa ¢ UCNoNb30BaHMEM 3aBUCUMOC-
TW, paHee ycTaHOBMeHHoM Ans 6eToHa, OTNMYaloLLErocsi OT UCMbITYEMOro, U YHUBEPCarbHOM rpagyupoBoy-
HOW 3aBUCUMOCTN.

6.23 YHuBepcanbHble rpagyMpoBOYHbIE 3aBUCUMOCTU ANA Tsxenbix 6eToHoB knaccoB B7,5—B35 u
B35—B60 npveegeHsl B npunoxeHun I

YKasaHHble 3aBUCUMOCTU MOTYT UCNONb30BaTLCA ANA OPUEHTUPOBOYHOW OLIEHKU NPOYHOCTU BeToHa oT
12,5 po 45 MIMa v oT 45 go 75 MlMa cooTBETCTBEHHO NPU NOBEPXHOCTHOM NPO3BYyYNBaHUM ¢ 6azoi 150 mm.

6.24 PaHee yCTaHOBMEHHYHD UMW YHUBEPCANbHYIO MPaAyNMPOBOYHYIO 3aBUCUMOCTb ANA KOHKPETHBIX
YCNOBUN UCNBITAHWA criegyeT YTOUHATL € NOMOLWbI0 kKoddduumeHTa coBnageHua, MeToanka onpeaeneHust
KOTOPOro npusedeHa B NpunoxeHun .

6.25 YcTaHOBMEHHbIe UMM yHUBEPCanbHbIE rPagyUpoBOYHbIE 32aBUCUMOCTU MOTYT MCMONb30BaThes 6e3
MPUBASKA K KOHKPETHBIM YCMOBMSM UCMLITAHWUA NO NPUNOXEHWIO [l TONbKO AnA NOMyYEeHN OPUEHTUPOBOYHBIX
3Ha4YyeHWin NpPoYHOCTU. He gonyckaeTca NCNONb30BaTL OPUEHTUPOBOYHBIE 3HAYEHUA NPOYHOCTUN ANSA OLEHKM
knacca 6eToHa No NPOYHOCTH.

7 OnpepneneHne NPO4YHOCTU 6eTOHA B KOHCTPYKLMUAX

7.1 Yucno v pacnonoXeHue KOHTPONNPYEMBbIX yHaCTKOB B KOHCTPYKLIMAX AOMKHBI COOTBETCTBOBATL Tpe-
6oaHnam TOCT 18105 v ykasbiBaTbCs B NPOEKTHOW AOKYMEHTaLWUN Ha KOHCTPYKUUW UKW yCTaHaBNAMBATLCS C
yyeToM:

- 3a7a4 koHTpons (onpeneneHue dakTuyeckoro knacca 6eToHa, pasonany6o4HON UM OTAYCKHOM NPOY-
HOCTM, BbISIBNIEHWNE Y4aCTKOB MOHMXEHHON NPOYHOCTN 1 Ap.);

- BMAA KOHCTPYKUMIA (KOMOHHBI, 6anky, nanTel 1 ap.);

- pasMelLeHus 3axBaTok 1 nopsigka 6eToHMpoBaHus;

- apMUPOBaHUSA KOHCTPYKLNA.

7.2 TpoYHOCTL 6eTOHa Kaxaoro yHacTka KOHCTPYKLIMK MoXeT BbITb onpeaeneHa MeToaoM NOBEPXHOCT-
HOrO UM CKBO3HOMO NPO3BYYNBaHUS.

7.3 MOHOMUTHbIE KOHCTPYKLMK, @ Takke cBOopHbIe KOHCTPYKLUUA, ANA KOTOPLIX NPUMEHEHNe CKBO3ZHOro
Mpo3ByYMBaHNA 3aTpyaHeHo (nrockue, pebpucTble U MHOrONYCTOTHBLIE NaHeNn NepeKpbITUA, CTEeHOBbLIE NaHe-
n, Tpy6bl 1 T. A.), UCMNBITLIBAIOT METOAOM NOBEPXHOCTHOIO NPO3BYYMBAHUA.

7.4 basa npu NoOBEpXHOCTHOM MPO3BYYUBAHUM NPU U3MEPEHUAX Ha KOHCTPYKLMAX AOMKHA ObITb Takon
Xe, Kak 1 Npu yCTaHOBMNeHUW rpadynpoBOYHON 3aBUCUMOCTH.
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7.5 BospacT 6eToHa KOHTPONMMPYEMOW KOHCTPYKUMW He AOIDKEeH oTnudaTtbesl OT Bo3pacta 6eToHa
KOHCTpyKunn (0bpasua), ucnbiTaHHOW A4S yCTaHOBMEHUs1 FpagyMpoBOYHON 3aBucMMocTu 6onee yeM Ha 50 %
NP KOHTPONe HOPMUPYEMOI NPoYHOCTU BeToHa 1 25 % — npuy onpegeneHnK NpovHocT 6eToHa B Npolecce
TBEpPAEHUA.

7.6 KavecTtBO NOBepxHOCTU BETOHA KOHTPONMPYEMOTO yYacTKa KOHCTPYKLIMU B 30HE KOHTaKTa C yrnbTpas-
BYKOBbIMU Npeobpa3zoBaTensamMmn OIMKHO COOTBETCTBOBaTb TpeboBaHUAM, NpUBEAeHHbIM B 6.18.

7.7 Tpun cKBO3HOM MPO3BYUYMBAHWU YNbTPA3BYKOBOE U3MepeHue crielyeT NpoBoAUTL B HaNpaBneHun,
nepneHAUKYNApPHOM K HanpasreHuo paboyei apmaTyphl.

Mpun NOBEPXHOCTHOM MPO3BYYMBAHWAM A1 UCKITFOYEHMUS BITUSHUSI apMaTypbl U3MepeHue A0MKHO NpoBo-
AUTbCA NO cXeMe, NpUBEAEHHON Ha pUcyHke 1.

7.8 Hakaxgom yyacTke KOHCTPYKLMU MPOBOASAT HE MeHee ABYX U3MEPEHWI MPU NOBEPXHOCTHOM NPO3BY-
YMBaAHUWN U OAHO U3MEpPEHNe — MNpU CKBO3HOM Npo3ByYMBaHUn. OTKIIOHEHWE OTAeSbHbIX Pe3ynNbTaToB OT cped-
Hero 3HaveHus Npu NOBEPXHOCTHOM MPO3BYYMBaAHWM AOSKHO COOTBETCTBOBATb YCMOBUAM, NPUBEAEHHLIM
B 6.7.

MpoyHocTb 6eToHa Kaxaoro yvyacTka onpeaensitoT Mo cpefHeMy 3HA4YeHUo CKOPOCTU (BPEMEHM)
ynbTpassyka no rpagyMpoBOYHOIN 3aBUCUMOCTU, YCTAHOBIIEHHOWN B COOTBETCTBUM C pasaesioM 6, npu ycrnosum,
4YTO U3MEPEHHOEe 3HaYeHUe KOCBEHHOTO NoKasaTernsi HAXOAUTCA B npeaenax Mexay HaumMeHbLUM U HanboNb-
WUM 3HAYEHUSAMW, MONYYEHHBIMU MPU MOCTPOEHUU WU YTOYHEHUU YHUBEPCanbHOW rpaaynpoBOYHOW
3aBNCUMOCTU.

7.9 CraTucTuyeckyio oLeHKy knacca 6eToHa no pesynbtatam UCMBITaHUA YNbTPa3ByKOBLIM METOAOM
nposodaT no FOCT 18105 TonbKko B TeX cnyyasx, koraa npo4yHocTbL 6eToHa onpeaensatoT No rpagyupoBOYHON
3aBUCUMOCTU, MOCTPOEHHOW B COOTBETCTBUM C pasaenom 6.

Mpy ncnonb3oBaHUM yHUBEpCanbHbIX rPagyUpPOBOYHBIX 3aBUCUMOCTEN NYTEM UX NPUBA3KU K KOHKpeT-
HbIM YCroBUSAM (CM. NpunoxeHue [1) He gonyckaeTcsl NPOBOAUTb CTAaTUCTUYECKUIA KOHTPOb, MPU 3TOM OLEHKY
6eToHa npoeoaaT no cxeme ' FTOCT 18105.

7.10 YkaszaHusi Mo HazHa4YeHUIO YUCa UCTIbITYEMbIX YH4aCTKOB MOHOMUTHBIX U COOPHBIX KOHCTPYKLIWA NpU
KOHTpOIe NpoYHOCTM BeToHa HepaspyLuaoLWUM yibTpa3BYKOBbIM METOAOM B 3aBUCUMOCTU OT BUAA KOHCTPYK-
Lun npuseneHsl B npunoxexun E.

8 OdbopmneHue pe3ynbTaToB UCNbITAHUMA

8.1 PesynbTaThbl UCNbITaHW 0hOPMNSIOT B 3aKMHOUEHUMN.

8.2 B 3aknoyeHuUn npMBoasr:

- AaHHble 06 NCMNbITaHHBIX KOHCTPYKLUSIX C YkazaHWeM NMPOEKTHOTo Kracca NPoYHOCTH, AaTbl 6eTOHUpoBa-
HUA U NPOBeAEHUs UCNbITaHWUIA;

- AaHHble, UCNONb3yeMble A1 MOCTPOEHUs IPafyupOBOYHON 3aBUCUMOCTU UK ee NPUBA3KU K KOHKpeT-
HbIM YCIOBUAM;

- AlaHHbIe 0 YKUCne y4acTKOB onpeaeneHus NPoYHOCTU GeToHa ¢ ykasaHMeM UX pasMeLLeHus;

- NPOYHOCTL BETOHA YHaCTKOB U CpeHIO MPOYHOCTb BeToHa 3axBaTKN UM KOHCTPYKLWK;

- chakTHyeckuin knacc 6eToHa Mo NPOYHOCTU.

8.3 PesynbTaTbl UCNbITAHWUIA NPeACTaBNAOT B TabnuuHoin hopme, B KOTOPOW YKa3bIBalOT BUA KOHCTPYK-
LM, NpoeKTHLIN knacc 6eToHa, BozpacT 6eToHa, NPOYHOCTL BeTOHa KaXA0ro KOHTPONNPYEMOro yHacTka u dhak-
TUyeckuii knacc 6eToHa No NPOYHOCTU, paccunTaHHbIi no FOCT 18105.

dopma Tabnuubl pesynbTaToB UCNbITAHWI NpUBeAeHa B NpUnoxeHun X.
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MpunoxeHne A
(o6a3aTenbHOE)

Cnoco6bl Npo3By4YMBaHna 6eToHa

A.1 CKBO3HOe Npo3By4YMBaHue

Mpy M3MepeHnn BpemMeHn pacnpocTpaHeHns yibTpas3ByKa Npu CKBO3HOM MPO3BYy4YMBaAHUM Y/IbTPA3BYKOBbIE NPeo6-
pasoBaTenv ycTaHaBNMBAIOT C MPOTMBOMOOXHbLIX CTOPOH 06paslia UM KOHCTPYKLMM B COOTBETCTBUM C PUCYHKOM A. la.
CKopocCTb ynbTpassyka V, M/c, BbIUMCASIOT MO hopmMyne

= +102, (A-1)
roe f— Bpemsi pacnpocTpaHeHus ynbTpasByka, MKC;
/| — paccTosHMe mexay LeHTpaMu 30H YCTaHOBKM npeobpasosaTteneli (6asa Npo3By4MBaHUS), MM.

A.2 TloBepXHOCTHOE NpoO3BYyYnBaHue

Mpy M3MEPEHNM BPEMEHW pacnpocTpaHeHus ynbTpasByka Npu NMoBEPXHOCTHOM MPO3BYYMBAHWUMW YbTPA3BYKOBbIE
npeo6pasoBarten ycTaHaBNNBAOT HA OAHOM CTOPOHE 06pasLa WM KOHCTPYKLMM B COOTBETCTBUM C pUCyHKOM A.1 6.

a— CXema MCMbITaHus 6eToHa Npu CKBO3HOM NPO3BYUMBAHWUW; 6 — CXeMa UCMbITaHusi 6eToHa Npu NOBEpPXHOCTHOM MPO3BYUYMBAHUY;
YN — ynbTpa3BykoBble Npeo6pasoBateny; / — 6a3a Npo3ByuMBaHuUs

PucyHok A.1 — CXeMbl UCMbITAHUA GeToHa YNbTPa3ByKOBbIM METO0M
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Mpunoxexne b
(pexomengyemoe)

MeToguka ycTaHOBMEHUA, KOPPEKTUPOBKU U OLleHKU NapaMeTpoB
rpagyupoBOYHbIX 3aBUCUMOCTEN

B.1 YpaBHeHune rpagynpoBOYHON 3aBMCMMOCTHN
YpaeHeHue rpagyvpoBOYHON 3aBUCUMOCTN (KOCBEHHbIN MoKasaTenb — NPOYHOCTL) NPUHUMAIOT NIMHEWHLIM MO
c¢opmyne
R=aH+b, (b.1)
rae R — npo4vHoctb 6eToHa, MMa;

H — KOCBEeHHbI NokasaTtens (Bpems UM CKOPOCTb YNbTpaseyka).
KoadhdurumeHTsl a n b paccunTeiBaloT no hopmynam:

b =Ry-aH, (6.2)

N _ _
2[Ry ~Rep s~ (53)

a

’

N _
2(H; -H)?
i=1

roe th — NpoYHOCTb BETOHA Ha i-M y4acTke, onpeaeneHHas Npu UCNbITaHMM 06pasLOoB UMM METOAOM OTPLIBA CO CKarbl-
BaHuem, Mla;
H; — KocBeHHbIli nokasarerb Ha i-M yuacTke (06pasue), onpegeneHHbin B COOTBETCTBUM C TpeGoBaHuAMK paspe-

nae;
N (6.4)
2R
R, ="
® N
%H' (B.5)
f
’7 — i=1

rae N — vucno Y4aCTKOB UK OTAENbHbIX 06pa3LI,OB, NCNoNb30BaHHbLIX ANA NOCTPOEHUA rpa,qupOBquon 3aBNCUMOCTM.

B.2 OT6pakoBKa pe3ynbTaToB NCMbITAHNN

Mocne nocTpoeHns rpagympoBoOYHON 3aBucnmocty no dopmyne (B.1) NpoBoasT ee KOPPEKTUPOBKY NyTem oTOpa-
KOBKM €4UHUYHbBIX Pe3yibTaToB UCMbITaHWI, He YAOBNETBOPSIOLMX YCNOBUIO

[Rin ;Ricp| <2, (B.8)

rae S — octaTouHOe CpeaHeKBaapaTUUeckoe OTKIIOHEHWe, onpeaenieHHoe no gopmyne

(6.7)

< 5 \2
2.(Rigy = Rp)
=1

N-2
R;, — npo4HocTb 6eTOHa Ha i-M yyacTke, onpeaeneHHas no rpagyvpoBoYHON 3aBUCUMOCTH Mo dopmyne
Ri,=aH + b, (6.8)

rae bj, a— KOShdUUMEHTLI AN YCTAaHOBNEHHON rpagyupoBOYHON 3aBUCUMOCTM.

Mocrne oT6pakoBKY MUHUMATIBHOE U MaKCUMarbHOe 3Ha4eHWUst KOCBEHHOro nokasartens H ., H, . 1 rpaaymposoy-
HY0 3aBUCMMOCTb YCTaHaBMVBAOT BHOBb MO OCTaBWMMCS peaynbTaTaM ucnbitaHus no gopmynam (b.1)—(b.5).

5.3 MapameTpbl rPpaRyMPOBOYHON 3aBUCUMOCTH

CpeaHeksagpaTtnyeckoe OTKNoHeHne St NOCTPOEHHOW rpagynpoBOYHON 3aBNCMOCTH ONpeaensoT no ¢op-
myne (B.7).

8
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KoadbuumeHT koppensauum rpagympoBOYHON 3aBUCMMOCTM 1 ONpeaensioT no dopmyne

N o _
IR —Ry)Hi —Rep)]
=
r= ,

N — 5 N = o
2R —Ry)* - | 2(Rigy - Rgp)
i=1 i=1

(5.9)

N
ZRiH
rge ﬁH = % .

B.4 KoppekTupoBka rpagynpoBOYHON 3aBUCMMOCTH

KoppekTrpoBka yCTaHOBMNEHHON rpagyupoBOYHON 3aBUCUMOCTU C yHeTOM AONONHNTENBHO NONyYaembIX pesynbTa-
TOB MCMbITAHUI JOIKHA NMPOBOAMUTLCA HE Pexe OJHOro pasa B Mecs.

Mpu KOppeKTUPOBKE rPadyVpOBOYHON 3aBUCHMOCTY K CYLLECTBYIOWMUM pe3ynbTaTam ucnbiTaHni gobaensior He
MeHee TpeX HOBbIX pe3ynbTaToB. [10 Mepe HakonneHus 4aHHbIX AN NOCTPOSHUS rpaayMpoBOYHON 3aBUCUMOCTMN Pe3yrb-
TaTbl NpedblayWLmMX UCNbITaHUIA, Ha4YMHasA C camblX NepBbIX, 0TOPaKkoBLIBAIOT Tak, YToObI 06LWee YMCNO pesynbTaToB He
npesbiwano 20. MNMocne oTOpakoBKM eAUHUYHBIX Pe3ynbTaToB WCMblTaHUW, He yaoeneTeopsiowmx ycrnosuto (b.6), u
J006aBneHnsi HOBbIX Pe3yNbTaToB MUHUMAaNbHOE U MakCMMarnbHOe 3Ha4YeHUsi KOCBEHHOIO NoKasaTens, rpagynpoBOYHYIO
3aBUCUMOCTE U €€ NapameTpbl yCTaHaBNMBaT BHOBb No dopmynam (b.1)—(b.9).

B.5 YcnoBusa npvMeHeHUA rpagyvpoBOYHON 3aBMCUMOCTH

MpumeHeHne rpagyvpoBOYHON 3aBUCUMOCTH ANA onpeaeneHnst NPoYHOCcTH 6eToHa B COOTBETCTBUM C TpeboBaHu-
SIMU HaCTOSILLLEro cTaHAapTa AoNyckaeTcs TONbKO AN 3HaYeHUiH KOCBEHHOTO NoKasaTernsl, Nonagaiowero B AnanasoH oT
Hmin Ao Hmax' .

Ecnu koadhbuumeHT koppensaumm r < 0,7 unu cpegHekBagpaTnieckoe OTKITOHEHWE rPalyMpOBOYHON 3aBUCUMOCTH
St m H/R > 0,15, TO KOHTPOML U OLEHKa NPOYHOCTYN NO NOMYYEHHOW rPaJyMPOBOYHON 3ABNCMMOCTH HE I0NyCKaloTCA.
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MpunoxeHve B
(cnpaBo4Hoe)

Mpumep ycTaHOBMNEHUS U OLIEHKN NapaMeTPOB rpagyMpPOBOYHON 3aBUCUMOCTHU

B HacTosAweM npunoxeHnn npuBeeH NPUMEP YyCTaHOBMEHUSA N OLEHKN NapamMeTpoB rpagynpoBOHHON 3aBUCUMOC-
T 6eTOHOB KNnaccos npovHocTn B20—B25.

Mpo4vHocTe 6eToHa knaccoB B20—B25 kOHTPONMpYIOT B KOHCTPYKLMM METOAOM NOBEPXHOCTHOIO NPO3BYHUBAHUS.
[ns yctaHOBNEHUs1 rpalyupoOBOYHON 3aBUCMMOCTU MEXAY CKOPOCTBLIO YNbTpas3Byka M NPOYHOCTLIO 6eToHa B BO3pacTe
28 cyT BbINOMHEHbI NapannernbHbie UCMLITAHNS OQHMX M TeX Xe YY4aCTKOB KOHCTPYKUMW YNbTPa3ByKOBbIM METOAOM M
MeToaoM OTpbIBa co ckanbiBaHuem no NOCT 22690. PesynbTaThl UCTIbITAHUIA NpuBeAeHb! B rpadax 2, 3 Tabnuubl B.1.

Ta6nwuuya B.1

MpouHocTts, MMa
IR, — Rigl/S
Homep Cropocte Mo rpagyupoBOYHON 3aBUCUMOCTH
yuacTka yanpMa}szKa, peaynnng aram MNpumeyanue
Mﬁgztra;;gglz)o A0 oTbpakoBKu org:::oim 1o otbpakoBku org:;?ciam
1 2 3 4 5 6 7 8
1 3245 20,8 22,9 23,3 0,61 0,73 —
2 2470 13,6 11,6 11,3 0,58 0,68 —
3 3095 22,6 20,7 21,0 0,56 0,48 —
4 2870 15,6 17,4 17,5 0,54 0,55 —
5 4320 37,3 38,5 40,0 0,34 0,78 —
6 3615 33,5 28,2 29,0 1,55 1,31 —
7 2655 14,2 14,3 14,2 0,03 0,01 —
8 3780 30,7 30,6 31,6 0,02 0,26 —
9 3490 21,8 26,4 27,1 1,36 1,56 —
10 3840 38,1 31,5 32,5 1,94 1,64 —
11 3400 30,3 25,1 25,7 1,53 1,35 —
12 3255 22,5 23,0 23,5 0,15 0,28 —
13 3940 35,8 32,9 34,1 0,84 0,51 —
14 4070 33,1 34,8 36,1 0,51 0,88 —
15 3340 23,2 242 24,8 0,31 0,46 —
16 2940 15,6 18,4 18,6 0,84 0,87 —
17 3130 17,5 21,2 21,5 1,09 1,18 —
18 3305 29,7 23,7 24,2 1,76 1,61 —
19 3765 20,1 30,4 — 3,03 — OT6pakoBaHo
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CpeaHue 3HaueHNsl IPOYHOCTY N0 Pe3ynbTaTam UCHbITaHUi R, ¢ ¥ CKOPOCTH ynbTpassyka V onpegensioT no dop-
mynam (b.4) u (b.5) npunoxenus b:

— =20,8+ 136 + ...+ 20/

Ry = 25,05 MMa,
19
V= 3245 + 247109+ ... +3765  _ 3396 M/C.

KoathduumeHTsl a n b onpegensiot no popmynam (b.2), (b.3) npunoxenus b:

_ (208 —255)-(3245 -3396) + ... + (20,1-2505)- (3765 — 3396) _

a= > > =0,0145,
(3245 -3396)“ + ... + (3765 — 3396)

b =25,05-0,0145 - 3396 = —24,19.

YcTraHoBneHHan rpagympoBoYHan 3aBUCUMOCTb OnNuUcbiBaeTcsl ypaBHennem R = 0,0145V — 24,19, rae V — cko-
poCTb ynbTpasByka, M/c.
OcrtaTo4HoOe cpegHekBaapaTUHeckoe oTKNoHeHune, onpeaeneHHoe no dopmyne (b.7) npunoxenusi b, pasHo

(208 —229)? + (136 = 116)2 + ... + (20,1 - 304)2
19-2

=4,29 MMa.

5=

CpaBHvBas Ansi pasnuyHbIX Y4acTKOB 3Ha4YeHus1 haKTUYeCcKol NPOYHOCTH R,-q) C MPOYHOCTLIO R, , onpefeneHHon
no rpagyvpoBOYHON 3aBMCMMOCTHM (cM. Tabninuy B.1), yctaHaBnugaioT, 4to ycnosue (b.6) npunoxennsi b He BbiNonHsieT-
CA ANA pe3ynbTaToB Ha y4yacTke 19, koTopble nognexart oTépakoBke. -

Mo ocrasummes 18 peaynbTartam pacCuMTLIBAIOT HOBbIE CPEAHME 3HAYEHUs NPoHHOCTH R ¢ CKOpOCTH ynbTpassy-
ka V, koadhduumeHTsl a u b v cpegHeKBaApaTUYECKOE OTKITOHEHWE AMS rPafynpOBOYHON 3aBUCUMOCTM:
B = 208 + 136 +...+ 297
® 18
H= 3245 + 2470 + ... + 33305 8 = 3375 mic.
19
a= (208 - 2532)(3245 - 3375) + ... + (29,7 — 2532)(3305 - 3375)

(3245 —3375)% + ... + (3305 — 3375)°

Py

= 25,32 Mla,

= 0,0155,

b =25,32-0,0155-3375 = 27,0,

= 3,5 MMNa.

= (208 ~233)% + (136 = 113)° + ... + (297 — 242)?
18-2
[ns ckoppeKkTMpoBaHHOW rpagyvpoBOYHON 3aBucumocTu Buga R = 0,0155V — 27,0 ycnoewve (b.68) npunoxexusi b
BbINOMHSETCH Ha BCex yyacTkax. JanbHelwyo oTbpakoBKy NpoBoauTb He TpebyeTtcs. Mpatmkm rpagyMpoBOYHbIX 3aBU-
CMMOCTEN A0 M NOCNe KOPPEKTUPOBKM NpUBeAeHbl Ha pucyHke B.1.
CpepaHekBagpaTrieckoe OTKIOHEHUE MOCTPOEHHON rpagyvipoOBOYHON 3aBUCUMOCTY
St m.p=S=35MMa; S; . 4/Re =3,5/25,32>0,15.
KoadpdmrumeHTt koppensiuym rpagynpoBOYHHON 3aBUCMMOCTM 1 BbluMcnsiloT no cdopmyne (b.9) npunoxexus b npu
_233+113+... +24,7~2 = 25.33 MMa.
H 18
= (233 -2533)-(208 -2532) + ... + (242 - 2533) - (29,7 — 2532)
V(233 -2533)2 + ... + (242 - 2533)2 .J(zo,s -2532)? +...+ (297 - 2532)2

R,

=0,91>0,7.

MonyuyeHHas rpagyMpoBOYHAA 3aBUCUMOCTb MOXET GbiTb UCTIONb3OBaHa ANS onpeaeneHus NpoYHoCcTH 6eToHa B
KOHCTPYKUWUW B COOTBETCTBUM C TpeGOBaHUSAMN HACTOALWEro cTaHaapTa B auanasoHe npoyvHoctein 11,3—40 Mla.
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2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400
CKOpOCTb YNbTpassyka, M/C

------------ rpaflyvpoBOYHas 3aBUCUMOCTb 0 OTGPAKOBKY;
------------ rpaflyvpoBOYHas 3aBUCMMOCTb, CKOPPEKTUPOBAHHAS MOC/E OTGPAKOBKYA;
X - oTGpaKoBaHHble pe3y/bTaTbl UCTIbITAHNI

PucyHok B.1 — pagynpoBoYHas 3aBUCUMOCTb
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MpunoxeHne I
(pekomeHpgyemoe)

YHuBepcasibHble rpagynpoBOYHbIe 3aBUCMMOCTU, MOCTPOEHHbIE MO pe3y/ibTataM UCMbITaHW
KOHCTPYKUmMin B Bo3pacTte 20—30 cyT

2000 2500 3000 3500 4000 4500 5000
CkopocTb yrnbTpassyka V, m/c

R = (0,016 V—27,3)

PucyHok 'l — YHuBepcanbHasa rpagynpoBoYHas 3aBUCUMOCTb, NOCTPOEHHAs MO pe3ynbTaTaM UCMbITaHW KOHCTPYKLMWiA
13 6eTOHa NPOEKTHbIX knaccos B7,5—B35

3000 3500 4000 4500 5000 5500 6000
CkopocTb ynbTpassyka V, m/c

R =(0,02V- 37,6)

PurcyHok .2 — YHuBepcasibHasi rpafyvpoBoYHast 3aBUCUMOCTb, NOCTPOEHHas No pe3y/ibTaTaM UCMbITaHWA KOHCTPYKLWiA
13 6eToHa NPoeKTHbIX knaccoB B35—B60
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Mpunoxenne [
(o6asarensHoe)

MeToauka yTouHeHUn rpa.qyupoaoquoﬁ 3aBUCUMOCTHU

Onsi yTouHeHnA rpagynpoBOYHON 3aBUCUMOCTH, YCTaHOBNEHHOW ANns 6eToHa, OTNuYalowerocs ot UCNbITyeMoro,
3HayeHne Npo4HOCTN 6eToHa, onpeaeneHHoe C UCMONb30BaHMEM 3TOW rpagyMpoOBOYHON 3aBUCUMOCTU, YMHOXAIOT Ha
koachuumeHT coBnagenunn K, onpeaensiemMoro no hopmyne

8 Rogi (A1)
K = igRyaKi

C n ’

rae R, . ;— npovHocTb GeToHa B yuacTke, onpegensemas MetToaom oTpeiBa co ckaneisaHmemno FOCT 22690 nnm ncnbl-
TaHnem kepHos no NOCT 28570;
— NpoYHOCTL BeTOHA B y4acTke, onpeaensemas ynbTpasByKkoOBbIM METOAOM NO UCMONb3YEMOW rPagynpoBoY-
HOW 3aBUCUMOCTMW;
N — YMCNO y4acTKOB, NPUHUMAEMOE HE MEHEE TPeX.
Mpw BeMMCneHun koadduumneHTa coBnageHns AomxHebl 6T COGMIOAEHEI Cneyowme ycrnoBus:

R

y3K §

ci
OOMKHO GbITb He meHee 0,7 n He Gonee 1,3:

- Kaxgoe 4acTHOe 3HaveHue

y3K i
i 2
07<foei 4a (n.2)
y3K i
- KaXJo0e 4YacTHOe 3HaveHne Rooi OOMXKHO OTNMYATBLCA OT CpeaHero 3HavYeHus He 6onee yem Ha 15 %:
y3K §
i 3
O,85Kc£—R°'°' <1,15K. (4.3)
Y3K i

3HaveHns R, . ; /Ry » He yAOBNETBOPSIOWME NPUBEAEHHBIM BbIWE YCMOBUSIM, HE [JOMKHBI YUUTLIBATLCS NpU
BblYMCEHUN KoahpuumeHTa coBnaaenus K.
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Mpunoxenve E
(obasaTrensHoe)

HasHaveHue yucna y4yacTKoOB UCNbITAHUA MOHONMUTHLIX U CﬁOprIX KOHCprKIJ,Mﬁ

Mpu koHTpone NpoYHocTH GeToHa COOPHBLIX KOHCTPYKLUMIA (OTNYCKHOW MU NepegaToYHON) YNCIO KOHTPONUPYEMbIX
KOHCTPYKUMIA K2XK[0ro BUAa NpuHnmatoT He MeHee 10 % 1 He meHee 12 KOHCTpYKUMiA U3 naptum. Ecnu naptma coctouT na

12 KOHCTPYKUMI M MeHee, NPOBOAST CMMOLWHON KOHTPOIb. [1py 3TOM 4MCno UCTILITYEMBIX YY4aCTKOB AOMKHO GbiTh HE
MeHee:

-1 Ha 4 M ANVHbI NTUHENHBIX KOHCTPYKLWIA;

- 1 Ha 4 M2 NNowW,aan NNOCKUX KOHCTPYKLIMIA.

Mpu koHTpone NPoYHOCTU BGETOHA MOHOMWUTHBIX KOHCTPYKUUIA B MPOMEXYTOYHOM BO3pacTe KOHTPONUPYIOT He
MeHee OAHOW KOHCTPYKLMMW KaX[oro Buaa (KonoHHa, CTeHa, NepekpbiTue, purenu U T. 4.) U3 KOHTPONMpyeMoi napTum.

Mpu KOHTpONEe NPOYHOCTN BeToHa MOHONUTHBLIX KOHCTPYKUMI B NPOEKTHOM BO3pacTe MPOBOAAT CRMOWHOW KOH-
TPOnb NPOYHOCTU BeToHa BCeX KOHCTPYKUMIA KOHTPONMpyeMon naptum. Mpu aTOM YUCNO Y4aCTKOB UCNbITAHUI JOMKHO
ObITb HE MeHee:

- 3 Ha KaXAaylo 3axsBaTKy Ans NMOCKUX KOHCTPYKUMIA (CTeHa, nepekpbitne, pyHaamMeHTHas nnuTa);

- 1Ha 4 M gnuHel (MK 3 Ha 3axBaTKy) ANS KAXKO0W NIMHENHOW FOPU3OHTanbHOM KOHCTPYKUMK (6anka, purenw);

- 6 Ha KaXAYI0 KOHCTPYKLMIO (ANnsl IMHENHBIX BEPTUKANBHBLIX KOHCTPYKLUMIA — KONOHHA, NUMOH).

ObLwee uncno y4acTKOB M3MEPEHUI Ansi pacyeTa XapakTepucTUK OQHOPOAHOCTM NPOYHOCTM GeToHa napTum
KOHCTPYKUMI JOMKHO ObITh HEe MeHee 20.

MpaBuno BeIbopa €AMHNYHOrO 3HaYeHUs1 MPOYHOCTU NPU NPUMEHEHUN HEPA3PYLWIAIOWUX METOAOR onpeaeneHus
NPOYHOCTU B 3aBUCMMOCTU OT BUAA KOHCTPYKUMIA NpuBegeHb B npunoxennn A FOCT 18105.

Mpunoxenne X
(pexomeHnpgyemoe)

®opmMa Tabnuubl pe3ynbTaToB UCNLITAaHUN

HaumeHoBaH1e KOHCTPYKLUK,
MPOEKTHBII KNAace NPOHHOCTM GeToHa,

MpoyvHocTL BeToHa, MlMa
Ne y4acTtka no cxeme unu

pasmMelLlieHne yqacTka B Knacc 6etoHna
narta 6eTOHMPOBaHWA UK BO3PacT 0CSIX
6eToHa MCMBITAHHOW KOHCTPYKLMU ydacTka cpennasn
1 2 3 4 5
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