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Yuuuuia Big 2010-09-01

1 C®EPA 3ACTOCYBAHHA

Lleit cTaHaapT NOLUMPKETBCR Ha KOHCTPYKUIAHI (BaXKKWMW, Nerkuin, ApiGHO3epHUCTUA | WiNbHUA
cunikaTHuin) 6eToHn 30IPHUX | MOHOMITHUX BETOHHUX | 3ani300eTOHHMX BUPOBIB, KOHCTPYKLIA i crnopya
(mani — KOHCTPYKLiA) | BCTAHOBIIOE YNbTPA3BYKOBUM IMNYNbCHUIA METOA (Aani — yNbTPasBYKOBUIA METOA)
BU3HaYeHHA MiLHOCTI 6eToHY Ha cTucK y dianasoHi Bia 10 MlMa no 50 Mla, y Tomy 4ucni 8 npoueci Teep-
OHEHHs1 6eTOoHIB y TENNoOBMX yCTaHOBKaX (KpiM DEeTOHIB, BUTOTOBMEHUX aBTOKNaBHOW 06pobkoto) abo B
NPUPOAHMX YMOBAX.

KoHTponb mMiuHocTi 68TOHY KOHCTPYKUi BMKOHYIOTb 3rigHo 3 4CTY B B.2.7-224.

2 HOPMATUBHI MOCUNAHHA
Y UbOMY CTaHfapTi € NOCUMNAHHA Ha Taki HOPMaTUBHI JOKYMEHTH:

AOCTY b B.2.7-214:2009 bypisensHi marepianu. beToHn. Metoan BuaHayeHHs MiLHOCTI 3@ KOHTPOSb-
HUMU 3pasKamu

ACTY B B.2.7-215:2009 bygiseneHi matepianu. BetoHu. Mpasuna nigbopy cknagy
OCTY B B.2.7-224:2009 ByaisenbHi matepianu. beTtoHu. lNpasuna KOHTPOsno MiLHOCTI

ACTY 3400:2006 MeTponoris. JepxasHi BunpobysBaHHs 3acobiB BUMiploBanbHO! TexHikn. OCHOBHI
MONOXEHHS, OpraHi3auisa, NopsaoK NPOBEAEHHS | pO3rnaay pesynbraTis

ACTY 3215-95 MeTtponoris. MeTponoriyHa arectauif 3acobis BUMipoBanbHoi TexHiku. OpraHisauia
Ta NopsaoK NpoBeaeHHA

FOCT 4366-76 Cmaska connaon CuHTeTUYECKU. TexHuyeckue ycnosus (MacTtuno conigon cuHTe-
TUYHWA. TexHIYHI yMOBW)

FOCT 5774-76 BasenuH KoHOEHCATOPHbIN. TexHuveckue ycnoens (BaseniH koHaeHcartopHuin. Tex-
HIYHI ymoBU)



3 CYTb METOLY

3.1 YnbTpasBykoBUiA METOA 3aCHOBAHWNIA Ha 3B'A3KY MiXX LIBUAKICTIO MOLUMPEHHS YNbTPA3BYKOBUX KO-
nusaHb y 6ETOHI Ta oro MiLHICTHO.

3.2 ¥YnbTpassyKkosi BUMipOBaHHA B DETOHI NposBoaATL crnocobamm HackpisHoro abo NoBEPXHEBOro
Npo3BYyYyBaHHSA BiANOBIQHO OO foAaTka A.

Buganusa odidinHe
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3.3 MiyHicTb BETOHY B KOHCTPYKLISAX BU3HAYalTb 3a eKCrepuMeHTanbHO BCTAHOBNEHUMU rpaayio-
BanbHUMK 3aNEXHOCTAMU "LUBUAKICTb NOLLUMPEHHS YNbTPasByKy — MiLHICTb BeToHy" (Aani — WBeKAKICTb —
MiLHICTb) @00 "Yyac NOLMPEHHS YNbTPa3BYKyY — MILHICTb OeTOHY" (Aani — Yac — MiLHICTb) Y 3anexHOCTi Big
Cnocofy Npo3BYYYBaHHSI.

4 3ATAJIbHI MONOXEHHA

4.1 YnbTpasByKoBUii METO/ 3aCTOCOBYIOTb ANsl BUSHAYEHHS BiAMyCcKHOI, nepefarHol, MiLHocTi 6eTo-
Hy B YCTGHOBMNEHOMY HOPMAaTUBHO-TEXHIYHOI | MPOEKTHOIO AOKYMEHTALE0 NPOMDKHOMY i NPOEKTHOMY
Bili, y npoueci TBEpAHEHHS, @ TaKOX Npu eKcnepTHOMY KOHTPO.

4.2 MiuHicTe 6eTOHY BU3HAYaKTh Ha AiNsAHKaX KOHCTPYKUIK, SKi HE MalTb BUAUMMUX YLIKOIKEHb
(BigLuapyBaHHA 3axXUCHOrO Wapy, TPILUWH, KaBEPH TOLLO).

4.3 YnbTpa3sykosi BunpobyBaHHSA NpoBoaAaTb Npu A0AATHIN Temneparypi 6eToHy.

[lonyckaeTbCa NpoBeAEHHNA YNbTPa3ByKoBUX BUNPOOyBaHb KOHCTPYKLI Npy Bif'EMHIA TeMneparypi
BeToHy, ane He Huwk4ye HiX MmiHyc 10 °C 3a ymoB#, L0 B NPOLEC ix noganbLioro 3depexeHHs BiAHOCHa BO-
norictb NoBiTpsa He nepesuwiye 70 %.

5 3ACOBW KOHTPOIJTO

5.1 YnbTpa3syKoBi BUMIPIOBAHHS NPOBOAATL NpUrafamn Ans BUMIPIOBaHHSA Yacy NOLWMPEHHS YNbT-
pa3Byky B 6eTOHi, Wo nponwnu gepxaeHi BunpobysaxHs 3rigHo 3 ACTY 3400, abo aepxasHy meTpo-
noriyHy arectaujto srigHo 3 ICTY 3215.

5.2 Mexa ponyctumoi abcontoTHOT NOXMOKN BUMIPIOBaHb Yacy NOLWMPEHHS yNbTPasByKy Ha cTaHgap-
THUX 3pa3Kkax, Wo BXOAATb Y KOMNAEKT npunagy, He rnoBrHHa nepesuLLyBaTVt 3HAYEHHSA:

A=%(0,01T+0,9, (1)
age T —udac NOLMPEHHS YNbTpasByKy, MKC.
5.3 Tunu pekomeHaOBaHMX NPUNAAIB i IXHI TEXHIYHI XapakTepucTukn HaBeaeHi B goaarky b.

JlonyckaeTbCcsa 3acTOCyBaHHA IHLWKX yNbTPasBYKOBUX NpMnagis, NnpusHadexsux ans sunpobyeaHs be-
TOHY, LWO BignosigawTb Bumoram 5.1, 5.2.

5.4 Npunagn Ans KOHTPOJIO NPOLECIB NPUCKOPEHOro TBEpAHEHHA OETOHY NOBUHHI BYyTU YKOMNNEKTO-
BaHi TEpPMOCTIAKMMI NEpeTBOPIOBaYaMMu, LLO KpIinnaTL Ha 6opToBoMy ocHaLeHHi dopmu, abo akycTUYHK-
MW 30HAAMMU, LLIO 3aHYPKTLCS B OETOHHY CyMiLL.

5.5 Mix B6eToHoM i pobounmu NOBEPXHSIMU YNbTPa3BYKOBUX NEpeTBOpIoBadiB Mae byTu 3abesneve-
HUI HaZIRHUIA aKyCTUYHWUIA KOHTAKT, TOMY 3aCTOCOBYIOTbH B'A3ki marepianu (conigon 3rigHo 3 FOCT 4366,
TexHiYHWIA Basenid 3rigHo 3 TOCT 5774 Towo).

JlonycKaeTbCA 3acTOCyBaHHA NepexiaHUX NpucTpoie abo Nnpoknagok, Wwo 3abesnevyloTb CyxXum cro-
cib akyCTU4HOro KOHTaKTy i BignoeigatTh BuMoram 5.1, 5.2,

Cnoci6 3abesneyeHHs KOHTaKTy NOBMHEH ByTV OAHAKOBUM NpU KOHTpONi HETOHY B KOHCTPYKLLT | BCTa-
HOBNEHHI rpadyloBanbHOI 3aneXHOCTi, KpiM BUnaakis, nepepdadvennx B 7.5.



6 MAroToBKA 4O BUMPOBYBAHDb

6.1 MNigroToBka go BunpobyBaHb BKIIOMAE NepeBipKy Npunagis y BigNoBiAHOCTI 3 ekcnnyaTtauinHuMu
[OKYMEHTamMW Ta YCTaHOBINEHHS rpagytoBasibHUX 3anexHocTel BianosigHo Ao obpaHoro cnocoby npo-
3BY4YBaHHS.

6.2 [pafytoBanbHy 3anexHicTb "LUBUAKICTb — MILHICTL" BCTaHOBMIOKTbL Npu BUNPoByBaHHAX Ko-
HCTPYKLiit cnocofom HaCcKpi3HOro NPO3BYYyBaHHS. [padytoBanbHy 3anexHiCTb "4ac — MILHICTb" yCTaHoB-
MIOKTb NPY BUNPOBYBaHHAX KOHCTPYKLIA cnocobom NOBEpXHEBOro NPoaBy4yBaHHS.

ACTY B B.2.7-226:2009

[onyckaeTbcsa Npu BUNPOBYBaHHAX KOHCTPYKLi CNOCOBOM NOBEPXHEBOTO NPO3BYYYBaHHA BUKOPUC-
TOBYBaTU rpagyloBarnbHy 3aneXHicTb "LWBUAKICTb — MILHICTL" 3 ypaxyBaHHAM koedilieHTa nepexoay, Lo
BU3HA4aETbCH Y BiAMOBIAHOCTI 3 goAaTkom B.

6.3 paaytoBanbHy 3aneXHICTb YCTaHOBIIOIOTL 3a Pe3ybTaTamMuy YNbTpasByKOBUX BUMIPIOBAHDL y Oe-
TOHHUX 3paskax-kybax i BunpobyBaHb TUX Xe 3paskis Ha cTuck 3rigHo 3 ICTY B B.2.7-214, aki nposoasATb
6esnocepenHbo Nicnsa ynbTpa3ByKOBUX BUMIPHOBaHb.

Mpw HeoBxigHOCTI NpOBEAEHHN yNbLTPa3ByKoBUX BUNpobysaHb BeTOHy KoHCTpyKuUin Be3nocepeaHbo
nicns TepmooBbpobkn (rapsHoro) ANst BUSHAYEHHS BiAMYCKHOT MILHOCTI 6@TOHY LiMX KOHCTPYKLUIA, nicns ix
OXONOMKEHHST AOMYCKAETLCA BCTAHOBMIOBATY rpajyoBarnbHy 3aneXHICTb 32 pe3ynbTaTamu ynbTpassyko-
BUX BUMIPIOBaHb rapsunx 3paskie i MexaHiyHnX BUNpobyBaHb TUX e 3paskiB MiCNsA iX OXONOMKEHHS.

6.4 MpanyoBanbHi 3anNeXHOCTi BCTaHOBIOKTL OKPEMO 38 KOXHUM BUAOM HOPMOBAHOT MILHOCTI, 3a-
3HayeHol B 4.1, BUKOPUCTOBYIOUM He MeHLe 15 cepiit 3paskis-kyOiB.

6.5 Mpu BCTaHOBMEHHI rpaayloBanbHOT 3aneXHOCTi ANs NPUManbHOro KOHTPON, 3paski BUrOTOB-
nsTh BignosigHo Ao sumor ACTY B B.2.7-214 y pisHi 3MiHK (He mMeHLwe Tpbox Ai6) i3 6eToHy Toro X
HOMIHANbHOTrO cKNaay, 3a TIE X TEXHOMOTIE, NPU TOMY X peXvMi TBEPAHEHHS, L0 | KOHCTPYKLUIT, AKi
NiANAraloTs KOHTPOIIO.

Y BUNagKy 3actocyBaHHs Ha BUPOOHWUTBI cnocobiB i pexvnMiB yLIiINEHEHHST DETOHY KOHCTPYKLUIN, LWO
NpYBOAATL 40 3MIHU MOro cknagy 3a paxyHoK BiAXKUMaHHSR BOAWM 3aMillyBaHHsI, CNoCiO NpuroTyeaHHA
3paskiB Ha Ui KOHCTPYKUiT He0BXiAHO BKa3yBaTH B HOPMAaTUBHIN, TEXHIYHIA ab0 NPOEKTHI AoKYyMeHTaLIsX.

Honyckaetbca BurotoeneHHa Ao 40 % 3aranbHOro yucna 3paskie i3 GeToHHOT cymilui, cknag siKoi
BiAPI3HAETLCA Bif HOMIHANbHOrO 3a LIEMEHTHO-BOASAHUM BiHOLUEHHAM He BinbLue Hix 0,4.

6.6 Npwu Bu3Ha4eHHi MiyHOCTI BeTOHY B Npoueci MOro NPUCKOPEHOro TBEPAHEHHA A1 BCTaHOBIIEHHS
rpagyioBansHOT 3aNeXHOCTI B TEMMOBY yCTaHOBKY MOMILLAIOTL 3pasku, KiNbKICTb SIKUX AOPIBHIOE KiINbKOCTI
MPOMDKKIB Yacy, Ha SKi po3buBaloTb Nepio I30TEPMIYHOro nporpiBy. Ha KoXkHOMY 3 LMX eTanis BUNpobo-
BYIOTb MO OfHii cepil 3paskis. Hanpuknaa, sKWo nepiof isoTepMi4HOro Nporpisy po3duTuit Ha YoTUpK
PiBHI NPOMDKKM Yacy, TO B TEMNSIOBY YCTAHOBKY 3aknafalTb YOTUPK cepii 3paskis.

3aranbHe 4UCnO 3paskiB ANsi BCTAHOBMNEHHS rpayloBanbHOl 3anexHOCTi NOBUHHO BignosigaTu
BUMoOram 6.4.

6.7 MNpu BCTAHOBANEHHI rpafyioBanbHOT 3aneXHOCTI ANs BU3HaYEHHS MILHOCTI 6ETOHY B NpoLeci npu-
POAHOro TBEpAHEHHs CTPoK BUNpobyBaHb 3paskis HEOOXIgHO BUOMPaTK 3 TAKOro NapamMeTPUYHOTO pPaay:
3,7,14, 28, 60, 90, 180, 365 ni6. 3pasku BUNPoOOBYIOTb HE MEHLLIE HDK Y TPbOX Bikax, 0AVH i3 SKUX € Npo-
EKTHUM. Y KOXXHOMY Billi BUNpoBOBYIOTL HE MEHLUE YOTUPLOX CEPIn 3pas3ki..

6.8 Yac nolumpeHHs ynbTpasByKy B 3pa3kax Npy BCTaHOBIEHHI rpagyroBarnbHOl 3anexHocTi "weuna-
KiCTb — MiLHICTb" BUMIPIOIOTL CNOCOOOM HACKpi3HOro Npo3By4vyBaHHA (pucyHok 1 a).

Basa npossyuyBaHHs noBuHHa ByTn He meHwok HiX 100 mM. onyckaeTbea 6a3y npo3syyyBaHHSA
3MeHWnT go 70 MM Npu NPOBEAEHHI KOHTPOO APIbHO3epHNUCTMX BETOoHIB | OETOHY Ha paHHIX cTagiax



TBEpPAHEHHS (LUBMAKICTb ynETpassyKy MeHLwe Hixx 2000 m/c).

OCTY b B.2.7-226:2009

a — cxema eunpobysaHb KybiB cnocobom HacKpisHOro NpPo3ByYyBaHHS; 6, e — cxema BunpobysaHb KyGiB cnocobom
NoBEPXHEBOro NPO3BYYyBaHHsA; Y1 - ynbTpasByKoBi NnepeToptoBadi; L — 6asa npo3ByvyBaHHs; 1 — HanpAMoK dop-
MyBaHHS; 2 — HaNPAMOK BUNpoOyBeaHb nNpu CTUCKY; YT - npUCTpii ANA NOBEPXHEBOrO NPO3BYYYBaHHA 3 MEXaHI4HO
a'efHaHNUX Ha NocTiiHiA 6a3i ynbTpassykoBMX NEPETBOPIOBAYIB i3 HacafKamu 4N TOUKOBOrO aKyCTUYHOrO KOHTaKTY 3
BeToHOM ;

PucyHok 1

6.9 Yac nowmpeHHa ynbTpasByKy B 3paskax Mpu BCTAHOBNEHHI rpafyroBanbHOl 3anexHocTi "yac —
MiLIHICTB" BUMIPIOIOTH CNOCOBOM NOBEPXHEBOro NPO3ByYyBaHHs (pucyHkn 1 6 1 B).

MinimaneHa 6asa npo3syyyBaHHA NOBUHHA 6YTI HE MEHLLOD Hixk 120 MMm.

Yac nowmpeHHs ynbTpassykKy Chif BUMIPOBATY HA NMOBEPXH, L0 3aMaE NpU BUrOTOBNEHHI T X no-
NOXEHHS LWoA0 dopMu | HanpaMy (OpMYBaHHS, LLO | KOHTPONbOBAHa NOBEPXHS BUPODY.



6.10 Y 30Hi KOHTaKTY YNbTPa3BYKOBUX NEPETBOPIOBAYIB i3 NoBEpPXHE BETOHY HE NoOBUHHO OyTW pako-
BUH | NOBITPAHUX NOP rMUBMHOI0 BinbLue Hix 3 MM i diameTpom BinbLue HiX 6 MM, a TakoX BUCTYMiB BinbLue
Hix 0,5 mm. [NMoBepxHst 6eToHy noBuHHA DYTU oYuLLEHa Big numy.

6.11 BigHocHa noxubka BumiprosaHb 6a3u NpossyyyBaHHs He NoBuHHa nepesulysaTtu 0,5 %.

6.12 KinbKicTb BUMIptOBaHb Yacy NOLIMPEHHS YNbTPasByKy B KOXHOMY 3pasKy NoBUHHa OyTu npu Ha-
CKpi3HOMY NPO3BYYYyBaHHI TP, NPU NOBEPXHEBOMY — YOTUPW.

6.13 Bigxunv okpemoro pesynbTary BUMIPIOBaHb Yacy MOWWPEHHS YNbTpa3sByKy B KOXHOMY 3pasky
BiJl CEPefHbOro apuMETUYHOr0 3Ha4YEHHS pe3ynbTaTiB BUMIPOBaHb A5t 4aHOT0 3paska He NOBUHHO ne-
pesuysati 2 %.

Pe3yneTaT BUMIPIOBaHb Yacy NOLUMPEHHA YNbTPa3ByKy B 3paskax, Lo He BiAnoBiaalTb Ui yMOBI,
HEe BPaxoBYIOTb NPU PO3paxyHKy cepeaHbOro aputhMETUYHOrO 3HaYEHHS LBUAKOCTI NOLMPEHHS YnbTpas-
BYKY B AlaHiii cepii 3pa3kis. Mpu HasBHOCTI B Cepii ABOX 3paskis, LU0 HE BiANOBIAAK0Tb Uil yMOBI, pesynbTa-
T1 BMNpobyBaHb cepil OpakyroTh.

4
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6.14 panytoBanbHy 3anexHiCTb YCTaHOBMIOOTL 3@ OAVHUYHUMMU 3HAYEHHAMU LWBMAKOCTI (4acy)
YyNbTpa3ByKy | MiLHOCTI BeToHYy.

3a 04MHVYHE 3HaYeHHNA MILHOCTI 6€TOHY NpUMaloTb CepeaHI0 MiLHICTL DETOHY B cepil 3paskis, BU3-
Haueny 3rigHo 3 ICTY b B.2.7-214.

3a oaMHUYHE 3HaYeHHS WBKUAKOCTI (Yacy) ynibTpa3sByky NpuilMalTb cepeaHe apupmeTudHe 3HaueH-
HS LMX BENWYKH Y Cepil 3pas3kiB, siki BAKOPUCTOBYBaNW ANst BUBHAYEHHS OAMHUYHOTO 3HAYEHHA MILIHOCTI.

6.15 BcTaHOBNEHHSA, NepeBipKy rpafyoBanbHOl 3aneXHOCTi Ta OUiHKY T noxubku NnpoBoasTh BignO-
BiAHO 4O METOAMKW, HaBedeHol B goaartky I

6.16 pagytoBanbHy 3anexHicTb cnif oopMsTK 3rifHO 3 AofaTkom [.

6.17 'pagyroBanbHy 3anexHiCTb YCTaHOBOKOTL 3aHOBO NP 3MiHI HOMiIHanbHoro cknagy 6eToHy
srigHo 3 [ICTY b B.2.7-215.

6.18 Mpu npoBeaeHHi 06CTEXEeHHA KOHCTPYKLIIM [JOMYCKAETbCA BUKOPUCTOBYBATH rpafytoBarnbHy 3a-
NexHICTb, fKka BCTaHOBNeHa aAnsa 6eToHy i Bigpi3HAETLCS Bif BUNPOBOBYBaAHOro (3a CKNaaoMm, BikoM, BO-
NOTICTIO), 3 YTOMHEHHAM Ti Y BiANOBIAHOCTI 3 METOLAMKOI, HAaBEAEHO B AoaaTky E.

6.19 Npu nposefeHHi 06CTEXEHHS KOHCTPYKLIN HE A0NYCKAETLCA BUKOPUCTaHHS rpaayioBanbHUX 3a-
nexHocten BupobHUKIB npunagis.

7 NPOBEOEHHA BUNPOBYBAHbL TA BUSHAYEHHA MILUHOCTI BETOHY
B KOHCTPYKLUIAX

7.1 KinbkicTb Ta posTallyBaHHA LiNAHOK KOHTPOMO Ha KOHCTPYKUIT NOBUHHI BignosiaaTv BuMoram
AOCTY B B.2.7-224, BkazyBaTuCb y TEXHONOMNYHUX KapTax Ha KOHTPOSb abo B HOPMaTUBHO-TEXHIYHIN | npo-
EKTHIN AoKyMeHTaUil Ha KOHCTPYKLT Y4 BCTaHOBNIOBATUCH NPOrpamMmoto 0OCTEXEHHS, NOrOMKEHOK 3 NPO-
€KTHOIO opraHisauieto. Ha KOXHIN [insHUi KOHTPOSMo NPOBOAATL OOQHE BUMIPIOBAHHA Yacy MOLUMPEHHS
YNbTpa3ByKy npu HACKPi3HOMY | HEe MeHLUe [BOX NpU MOBEPXHEBOMY NPO3BYYyBaHHI. B ocTaHHbOMY BU-
nagky MilHicTb BETOHY BU3HaYal0Tb 3a CEPEefHIM 3HA4YEHHAM OTPUMaHUX pe3yrnbTaTiB BUMIpIOBaHb Yacy
MOLUMPEHHS YNbTPasByKy. '

AxicTb noBepxHi HeTOHY AiNAHOK KOHTPOMIO KOHCTPYKLIT B 30HI KOHTaKTY 3 yNbTPasByKOBUMM NEPETBO-
ploBavamu noBuMHHa BiagnosigaTy sumoram 6.10.

7.2 36ipHi NiHiAHI KOHCTPYKUIT (6anku, pureni, KONOHW TOLLO) BUNPOBOBYHOTL, SIK NpaBuio, cnocobom
HAaCKpPI3HOro NPO3BYYYBAHHA B NONEPEYHOMY HaNPAMKY.

Bupobu, KOHCTPYKTUBHI 0COBANBOCTI AKUX YCKITAAHIOTh 30INCHEHHS HACKPI3HOro NPO3BYYYBaHHA, a

TaKoX NMAOCKi KOHCTPYKLT (Mnocki, pebpwvcTi | 6aratonycToTHI NaHes NepeKkpUTTS, CTIHOBI NaHeni Tow)
rRUNNOANRVINT CNACNRNAM NORANYHARNTN MNNRRVUVRAHHS [1NU 11kaMY Aa23 mNNaRVUVRAHHG AR RIARInIN.
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BaHHAX Ha KOHCTPYKUiAX MOBMHHA OyTW Takow, SK i Ha 3paskax npu BCTAHOBMEHHI rpagyloBanbHoi
3anexHocTi.

Bik 6€TOHY KOHTPONbOBAHMUX KOHCTPYKLin HE MOBUHHMIA BIAPI3HATUCH Big Biky 6eTOHYy 3paskis, Lo
BUNpobyBanuch ANA BCTAHOBEHHS rpafyroBanbHOl 3anexHOCTI, BinbLu HiX Ha 50 % — npwv KOHTPOi Hop-
MOBaHOT MiL{HOCTi 6eTOHY, i 25 % — nNpu BU3HAYEHHI MILHOCTI 6E€TOHY B NpoLECi TBEPAHEHHS.

7.3 BuMiptoBaHHSA Yacy NOLUMPEHHS ynbTpa3ByKy B O€TOHI KOHCTPYKUi cnig NpoBOAUTY B NEpNEHau-
KyNsSipHOMY HanpsiMKy 40 YLWinbHeHHs 6eToHy. Bigctanb BiA Kpaw KOHCTPYKUIT 40 MICUA YCTaHOBEHHS
yNbTPa3sBYKOBUX NEPETBOPIOBaYiB MOBUHHA OyTU HE MEHLLIO HK 30 MM.

7.4 BumiptoBaHHA Yacy NOLMPEHHS yNbTpa3Byky B 6€TOHI KOHCTPYKUiA Cnig NpoBOAUTY B NepneHan-
KyNSpHOMY Hanpsimky 4o poboyoi apmaTtypu. KoHUeHTpaUis apMaTypu y340BX obpaHoi NiHii npo3sy4y-
BaHHA He NoBWHHA nepesuLlyBaTn 5 %.

[lonyckaeTbCA Npo3ByYyBaHHA Y34O0BX MNiHil, po3TalloBaHOi NapanenbHO A0 pobo4ol apmatypw,
AKLLO BiACTaHb Big UieT niHiT 4o apmaTypy cknafgae He meHLle Hix 0,6 Big aoexuHu 6asw.

OCTY b B.2.7-226:2009

7.5 MNpu BU3HAYERHI MILIHOCTI GETOHY B NPOLEC 10ro TBEPAHEHHS MICLIA YCTaHOBKM | YUCMO 30HAIB
abo NepeTBOPIOBaYIB YCTAHOBMOTL Y 3aNEXHOCTI Bifj KOHCTPYKTUBHUX | TEXHONOMYHNX 0COBnMBoCTEN
KOHCTPYKLUIiN, L0 KOHTPOMIOKOTLCS.

[pw KOHTPOSi NPUCKOPEHOTO TBEpAHEHHS BETOHY B EKINTBKOX O4HOTUMHMUX KOHCTPYKLISIX NEPETBOpIO-
Bayi BCTAHOBMIOKOTb Y KOHCTPYKLT, LLIO 3HAaX0AUTLCH B HAWMEHLL CIIPUATIMBMX YyMOBaX TENNOBOT 00pobku.

Cxemu YCTaHOBNEHHS NepeTeopoBaYiB NpuBeaeHi B Aoaatky XK.

MepeTBOPIOBAY, LU0 BCTAHOBMNIOKTL HAa DOPTOBOMY OCHALLEHHI (DOPMU, NOBUHHI OYTW eneKTpu4Ho Ta
aKyCTW4HO i30MbOBaHUMM Bif HET TEPMOCTINKUMM NPOKNaAKamu, Hanpuknag, i3 NOpUCToi rymMy TOBLLIVIHOKO
HEe MEeHLE HiX 5 MM. AKYCTUYHWIA 30HA, Y 6ETOH KOHCTPYKLIT BCTAHOBMIOWTL Y NpoLeci hopmysaHHs. Mpu
LibOMY HE JOMNYCKAETbCA HAaHECEHHA MacTU Ha poboyi NOBEpXHI NepeTBOpIOBadiB.

7.6 MiunicTb 6eTOHY AINSHKM KOHCTPYKUIT, L0 KOHTPOMKETLCS, BU3HAYaloTh 3a rpagytoBanbHOI0 3a-
NEXHICTIO, BCTAHOBIIEHOIO BIAMOBIAHO A0 po3ainy 6 3a yMoBY, WO BUMIpsHE 3a 7.1 3Ha4eHHs LWBNAKOCTI
(4acy) ynbTpa3ByKy 3HaX0AUTLCSA B MEXaX MK HANMEHLIMM | HANBINbLLIMM 3HAYEHHAMM LWBUAKOCTI (4acy)
ynbTpa3ByKy B 3paskax, Lo Bunpobosysanuck npu nobyaosi rpafyioBanbHOT 3aneXHOCTI.

Mpu KoHTponi MiuHoCTi 6eToHy B KOHCTpyKUisx 3rigHo 3 ACTY B B.2.7-224 oTpumaHe 3HaueHHs
MILIHOCTi NPUAMAKTD 3@ CEPELHI0 MILHICTb KOHTPONbOBAHOT AINAHKN KOHCTPYKLI.

7.7 EXCNepTHWiA KOHTPOMb MILHOCTI GETOHY B KOHCTPYKLUIiSX, WO ByAYyIOTHCA Ta eKCnnyaTyTbes, a Ta-
KOX CnopyAax NpoBoAsTb BiANOBIAHO 40 METOAMKM, peKOMeHA0BaHol gogaTkom W, abo 3 sacTocyBaHHAM
YTOUHEHOI 38 METOANKOIO foAaTKy E rpafytoBanbHOi 3anexHoCTi.

8 O®POPMIIEHHA PE3YNbLTATIB

8.1 PesynbTatyt BumiptoBaHb 3a 6.5-6.14 3aHocATb Y xypHan BunpobysaHb 3a hOPMOI0, HaBeAEeHOI
B aoaarky K. '

8.2 PeaynbTati BUMIptoBaHb 3a 7.6 3aHOCATH Y XKypHan BunpobyBaHb 3a (hopMoio, HaBeeHoo B [10-
natky Jl.

9 BWMOIN BE3NEKU

9.1 [lo BunpobysaHb JOMNYyCKalOTLCA 0COOM, WO NMPOMLLINK IHCTPYKTaX 3 TEXHIKM Be3nekn npu He-
pYVHIBHOMY KOHTpOi BETOHHUX | 3ani306€TOHHUX KOHCTPYKLI Ha NiANpUEMCTBax-BUPOBHWKaX NpoayKLil,
ByaisenbHUX MadgaHumnkax Ta npu obeTexeHHax byaisens Ta cnopya.

9.2 [lopatkoBi 3axoaM 3 TexHiku 6e3neku, Lo Noe'asaHi 3i cneundikolo nposeaeHHA BUNpobyBaHb,



NOBWHHI Nepeadavarncs B TexHonorivHux kaptax abo B nporpamax pooir.
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NOOATOK A
(noBiakoBwiA)

CNnocoBu NPO3BYYYBAHHA BETOHY

A.1 Mpy BUMIpIOBaHHI Yacy NOLUMPEHHA YNbTPa3sByKy cnocobomM HacKpi3HOro NPO3ByYyBaHHSA yNbTpa-
3BYKOBI NepeTBOpOBaYi BCTaHOBMOKTL 3 NPOTUNEXHUX CTOPIH 3pa3ka abo KOHCTpyKUIl BignoBigHO 40 pu-
CYHKY A.1a.

LBuAakicTs ynbTpassyky (v) y m/c, 004MCNIOKTL 3a (hopMynoto:

v=£-103, (A.1)
T

e T — Yac NOLUNPEHHS YNbTpasBykKa, MKC,
L — BifiCTaHb M LleHTpamMun yCTaHOBKM nepeTBopioBadis (6asa Nnpo3By4vyBaHHS), MM.

A.2 Tlpu BUMIpIOBaHHI Yacy MOLUMPEHHA YNbTPa3sByKy CNocoDOM MOBEPXHEBOro MPO3BYYYBAHHN
YNbTPa3BYyKOBi NEPETBOPIOBAYi BCTAHOBIIOIOTh HA O}HIN CTOPOHI 3pa3ka abo KOHCTPyKUil BiANOBIAHO A0
pUCyHkis A.16 Ta A.1B.

A ;//// o




a — cxema eunpobysaHHs 6eToHy cnocoBom HacKpi3HOro NPo3ByYyBaHHs; b, 8 — cxema BunpobysaHHs 6eToRy cno-
cobom noBepxHeBoro Npo3BydyBaHHA; Y/1— ynsTpa3syKosi nepeTsopioBadi; L — 6a3a npo3sy4yBaHHs; /17— npu-
CTPi Ans NOBEPXHEBOro MPO3BY4YyBaHHA 3 MEXaHiYHO 3'€AHaHUX Ha NOCTINHIA Basi ynbTpa3BykoBUX MepeTso-
ploBadiB 3 Hacagkamu ANA TOYKOBOro KOHTaKTy 3 6eToHoM

Pucynok A.1

AOCTY b B.2.7-226:2009

[opatok b
(nosigkosuin)

TUNU PEKOMEHAOBAHUX YITbTPA3BYKOBUX MPUJTALIB

Tabnuusa B.1 — TexHiuHi xapakrepucTukn ynbTpassyKoBUX Npunagis Ana BU3HaYeHHSA MILHOCTI DeToRy

| | Tun npunagy § |

Xapakrepuctvka 1; B
, YK-14ITM | YK-10rMC YK-39
i
' [liana3oH BUMiptOBaHb Yacy .
| pOC3MOBCIOMKEHHS YNbTPa3BYKO- 20-9000 874900 ¥ pyNHOMY. Pl AD. 15-999
9999 B aBTOMATUYHOMY PEXUMI
- BUX KONMBaHb, MKC
i ! |
| Pexxum BUMIpOBaHb ABTOMaTUYHUA | ABTOMATUYHWUA, PYYHUIA ABTOMaTUYHWIA
=
| YMcno BUMIPIOBAanNbHUX KaHanis 1 1 - 1
| EnekTpu4He XUBNEeHHA ABTOHOMHE YHiBepcarnbHe ABTOHOMHE |
| KOHCTPYKTUBHE BUKOHaHHA MMopraTtusHui [NepeHoCHMI MopTaTusHUn
I — '
{ Maca, kr 15 10,0 1,0
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OOOATOK B
(nosigkoBuin)

EKCNEPUMEHTAJTbHE BU3HAYEHHA KOE®ILIEHTIB NEPEXOQY BIO WBUOKOCTI
YNbTPA3BYKY NP NOBEPXHEBOMY MNMPO3BYYYBAHHI 0O LWWUBUOKOCTI
NMPU HACKPISHOMY MNMPO3BYYYBAHHI

B.1 KoediuieHTn nepexoay (K) Bia WBMAKOCTI YNbTPa3ByKy nNpu rNoBEpXHEBOMY NPO3BYYyBaHHI A0
LUBMAKOCTI MPK HACKPI3HOMY NPO3BYYYyBaHHI BCTAHOBMIOOTh Y NepioA NiagroToRKW 40 NPOBEAeHHS BUNpPO-
ByBaHb KOHCTPYKUiN | HE pifLLe 0AHOro pasy Ha pik.

B.2 BUroToBnsaloTb HE MEHLLE WeCTU NPpuam, po3mipomM He meHwe HK 100 mm x 100 mm x 200 mm,
signosigHo 4o ACTY b B.2.7-214 i3 pi3Hux 3amicis 6€TOHY HOMIHanbHOro cknagy, 3a Tiel X TEXHONOTIEH i
NPy TOMY X PEXUMI TBEPAHEHHS, LLO i KOHCTPYKUIT, AKi NiANAraloTs KOHTPOIO cnocobom noBepxHEeBoro
Npo3ByYyBaHHS.

B.3 BumiptotoTb Y4ac NOLUMPEHHS YNbTPa3BYKY B KOXHIA NPU3Mi cnocoboM HacKpi3HOro i NOBEpPXHEBO-
ro Npo3ByvyBaHHA Npu NOCTINHIA 6a3i 3a cxemoro, HaBeAeHOT Ha pucyHKy B.1. [linsHKM BUMipIOBaHb Yacy
NOLUMPEHHS! yNbTPa3ByKy Npy NOBEPXHEBOMY MPO3BYYYBaHHI NOBUHHI BiANOBIAaTY BUMOram 6.9 LbOro
cTaHgaprTy.

Cnocobom noBepxHEBOro NPo3By4yBaHHSA NPOBOASATH HE MEHLLIE TPhOX BUMIPIOBaHL Yacy NoLnpeH-
HA YNbTPasBYKy Ha KOXHIiA 4iNAHLI BUMIPIOBaHb.

B.4 KoegiuieHT nepexogy (K) obumcniooTs 3a hopmMyrioo:
1
K=1%K (B.1)
=4

Ae K;  —3HadeHHs KoediuieHTa nepexody, WO BU3Ha4YeHe 3a pesynbTaTaMm yrbTpasByKOBNX

BUNpoByBaHb /-ro 3paska 3a OPMyoL:

- Vi thr



N =— ) (B.2)
Vi, sur

Vi thp Vi sur — CEPEAHI 3Ha4YEHHS LIBUAKOCTEN YNbTPa3Byky B -OMy 3pasKy, Lo BUMIpsHI BiAMNOBIAHO
npu HackpisHOMY | NOBEpXHEBOMY cnocoBax Npo3ByYYBAHHS;
n — 3aranbHe 4YUCno NpuaM, BUNpodyBaHuX ANa BU3HaYeHHA KoediuieHTa nepexoay K.

OCTY b B.2.7-226:2009

a— cxema sunpobyBaHHA Npy3M cnocoBGoM HAcKpiZHOTO NPO3BYYYBaHHSA; 6, 8 — Cxema BUNpobyBaHHA Npyam cnoco-
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DOM NUBEPARTBEVI U HIPUSBYHYBaHHA, ¥/ I — YJIb I PASBYRUBI | IEPETBOPHIBAMI, | — HANIPAMUR WPWUPMYBdAHAHA, L — Udda HIPpU-
3ydyBaHHs; Y11 — NpucTpii 4ns noBepXHEBOTO NPO3BYYYBaHHS 3 MEXaHiYHO 3'eAHaHMX Ha NOCTINHIA 6a3i yneTpa-
3BYKOBUX NEPETBOPIOBAYIB 3 HAcaAKaMn ANA TOMKOBOro KOHTaKTy 3 6eToHOM

PucyHok B.1

B.5 CepeqHint ksagpaTuuHuil Bigxun (S;) KoediljeHTa nepexofy o64mcnioTs 3a popmynoto:

Sy = max ~Koin (B.3)
ki
ae Kpax Kmin — MakcumanbHe i MiHiMansHe 3i 3HaueHb koediuienTis K; (1 <i<n);
ky - KkoeiUieHT, 3Ha4eHHA AKOro B 3anexHOCT Big YMcna npusm (n) HaseaeHe
B Tabnuui B.1.
Tabnuusa B.1
# n 6 7| 8 9 10
| ki 251 30 | 347 3,92 435

CepepHin kBagpatnyHui Bigxun (S,) koediuieHTa nepexogy HeobxigHO BpaxoByBaTh NP po3paxyH-

Ky noxubku rpagytoanbHoi 3anexHocTi BignosigHo oo .3 popatka I

B.6 YnbTpa3ByKoBi BUMipioBaHHS, Wwo nepeabaveni B B.3 uboro gogarka, MoXHa nNpoBoauTU Ha

AiNAHUI KOHTPOMbOBaHWUX KOHCTPYKLUIiA, L0 A0NYCKAOTb TEXHIYHY MOXNUBICTb K HACKPI3HOro, TaK i nosep-
XHeBoro cnocobie Npo3By4vyBaHHS.

10

Yucno AiNAHOK BUMIpHOBaHb NOBMHHO OyT HE MEHLUEe LwecTw.
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B.7 MiunHicTs 6€TOHY B KOHTPONbOBAHMX AiNSHKAX KOHCTPYKLIA NPU NOBEPXHEBOMY NPO3BYYYBaHHI 3
ypaxyBaHHsM koediljeHTa K Bu3Ha4aloTh 3a rpajlyloBanbHO 3anexHicTio "LWBUAKICTb — MILHICT" Y Big-
NOBIQHOCTI 3i LWBWAKICTIO YyNbTPa3ByKy (v), M/C, L0 0BYMCNIOETLES 3a (HOPMYNOLO:

L

sur

v=K. 103, (B.4)

Ae Ty, —4ac NOWMPEHHS yNbTPassyKy Npu NOBEPXHEBOMY NPO3BYUYBaHHI KOHTPONBOBAHOI AiNAHKN
KOHCTPYKLIT, MKC,
L — 6asa npo3By4yBaHHsA, MM.

Basza npoaBy4yBaHHA nosBuHHa OyTW OAHaKOBOK NPW BU3HAYEHHI KoedpiuieHTa nepexody i npose-
JEHHI KOHTPOMK MILHOCTI BETOHY B KOHCTPYKUISIX Ta He NOBUHHA nepeBullyBat 400 mm,
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AOOATOK T
(obos'aAzkoBWiA)

METOOMKA BCTAHOBNEHHA MPAQYIOBANBHUX 3ANEXHOCTEN
TA OUIHKU NOXBKU BUSHAYEHHA MILLHOCTI

.1 MpapytoBanbHi 3aneXHOCTi BCTAHOBMIOKWTb Y BUrNALI rpadika (abo tabnuuyi), nobyaosaHoro 3a
PIBHAHHSAM, LLO NPUAMaIOTb:

1) nixikHoro BUgY

fy =ag +ax; r.1m
npu fmax —Tmin < Zﬂn(N)(60 _fm(N)) 1100;
2) 3KCNOHEeHLUianbHOro Buay
f, =bge™™, (r.2)
ne x — WBMAKICTb, M/C (4ac, MKC) NOLUMPEHHS YNbTPa3ByKy;
I — MiUHiCTb, MMa, Lo BU3HaYeHa 3a PIBHAHHAM:
dg zfm{N) =81 Xmn) (r.3)
i
2 (Xi = Xmn) ) =iy |
aq =1 (".4)

4 2
Z(X:‘ ~ Xmy )

11
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i=1

n ‘J B
;(X,- ‘xm(N))(lrﬁ' ”(lvlf)m(,\;))_

b= = . (r.5)
2 (Xi =~ Xmy)
i=1
by = e(|nf)m(N)—b1Xm(N); (T.6)
N
5
(v =";N~; (r.7)
N
bl
j=1 " .
XmNy = N (r.8)
N
S
(N Nmwy = J=1N ; (r.9)

ne fmw) — CepefHs MiUHICTb 3pa3skiB OETOHy, Lo BUNPOOOBYBaNMCh NpY BCTAHOBMNEHHI
rpagytoBanbHoi 3anexHocTi, Mla;

N —uuncno cepiit 3paskis, Wo sunpobosysanuck Npu BCTAHOBNEHHI rpagyoBansHOT 3anNexHOCTI;

fy X; - OMHWUYHI 3Ha4YeHHA milyHocTi, MIa | wenakocTi, M/c (Yacy, MKC) NOLUMPEHHS YNbTPa3ByKy

Ons j-i cepii 3paskiB, BU3HayeHi 3a 6.14;

frnax: Tmin — MAKCUManbHe i MiHiManbHe 3Ha4YeHHA MILHOCTI y BUnpobysaxux cepiax apaskis, Ma.

.2 KopuryBaHHS1 BCTaHOBEHOT rpaayoBanbHOI 3anexHOCTi NpoBoAATL LWNAXom BiabpakyBaHHA
OAMHUYHNX pe3ynbTaTis sunpobyBaHb, WO He BiAMNOBIAATL YMOBI:

12

fis 1)
Jax T
<2, .10
3 (I.10)
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fe S —3anulLKOBMI CepeHil KBaapaTUYHUIA BiAXU, WO BU3HAYEHWA 3a (hopmynolo;
N
2
2(fix-1)
s = 1/4=1 , (F11)
N-2

=h

4+ — MiuHicTb 6eTOHy B j-if cepii 3paskiB, L0 BU3HAYeHa 3a rpafytoBarnbHOK 3anexHicTIo:

(r.12)

" {ag +a4X; ana sanextocri (I.7);
jox =

bix ;
boe "/ ana sanexHocTi (I.2).
Micns BinbpakyBaHHs rpagyloBarnbHy 3aEXHICTb BCTAHOBIIOIOTb 3aHOBO 3a pesynbTaTtamu Bunpoby-
BaHb, WO 3aNULLMINCS.

KopurysaHHs rpafyoBanbHol 3anexHOCTi NpoBOAATL A0TH, NMOKU BCI OAUHUYHI pe3ynbTaTh Bunpoby-
BaHb OyayTh BignoeiaaTu ymosi (.10).

.3 Moxubka BU3Ha4eHHRA MiLHOCTI BeToHY 3a BCTaHOBNEHUMU rPaayoBanbHUMIY 3aTNIEXHOCTAMI 06-

YUCMIOKTL 33 HOPMYIOH:
St .48 +q3Sk (F.13)

Ae Sy, - cepedHin KBagpaTUuHUN BIOXUN KoedilieHTa nepexody (K), BU3HaueHoOro BianoBiaHO A0

aanarira D Qi rAamdhbiniAnie mARAYA AL 1A RLAFARLEAT AR AT - O - N



Hdudalia L. IRV RUTWILIDR T TITHTAVLY NT DIFII\U}JVIUIUﬂyI‘UI D, 1V QK - .
fmv) — @0 ans 3anexHocti (M.1);
fmv)
0

(F.14)

Ty I ans 3anexHocTi (I.2).

St
m(N)

AKWO ——-100 % > 12 %, TO BU3HAYEHHS MILHOCTI DETOHY 3a UMM CTaHAAPTOM He [ONYyCKaeTLCA.

I".4 JlonyckaeTbca BUKOPUCTOBYBATM piBHAHHA ([.1) Npy Biaxunax, Wo nepesuLLyoTh 3a3HadeHi B 7.1
y BUNaakax, konu noxubka, o BU3Ha4aeTbes 3rigHo 3 .3, 3HaxoANTLCA B JOMYCTUMUX MEXaX.

I.5 MNepeBipka rpaayoBanbHOT 3anNeXHoCTi
MNepeBipky rpagytoBanbHOl 3aneXxHOCTi NPOBOAATL He pifLue 0gHOro pasy y Asa Micau.

I".5.1 BuroToBnsoTh HE MeHLLe LIeCTH cepii 3paskis BignosigHo A0 6.5. BusHaualoTb y KOXKHIN cepii
3paskiB y BiAMOBIAHOCTI 3 PO3AiNOM 6 OAWMHWYHI 3HAYEHHSA LWBUAKOCTI YNbTPasByKy v j 1 MiuHicTb £
BianosigHo 4O OAMHUYHOTO 3HAYEHHST LWBUAKOCTI YNbTPa3BYKY v j 3arpagyoBanbHO 3aNeXHICTIO BU3Ha-
HYaloTb MiLHICTb f; |,

OByncnioloTe cepefHe 3HaYeHHA LWBUAKOCTI YNbTpasBykKy Vm(ny YCIX 3paskis, o BANPoGOBYIOTHCA
AN Nepesipku rpagytoBanbHOT 3aneXHOCTI.

PosginsioTb cepii 3paskis Ha ABi rpynu. [1o nepLuoi rpynu BigHOCATL cepil 3paskis, 0AUHWUYHI 3HAYEHHS
LUBUAKOCTI YNIbTPA3BYKY SAKUX HE NEPEBULLYIOTE v, . YCi iHLUI cepil BiAHOCATL A0 Apyroi rpynu.

I.5.2 MpapytoBanbHa 3anexXHiCTe 4ONYCKAETLCA 40 NOAANbLUOrO 3acTOCYBaHHA NpU OAHOYACHOMY
BUKOHaHHI TaKuX YMOB:

1) pisHuugs f; — f; |, He Mae OAHAKOBOrO 3HaKa B M'ATBOX i3 LUECTU MOCNIA0BHMX CEpilt 3paskis;

2)S,< 1557,
n
2
2.(fi ~fiv)
ne S =il r.15)
n-1
n — YKCIO Cepiit 3paskis, WO BUNPOOOBYBaNNChL AN NEPEBIPKN rpagyoBanbHOT 3anexHOCTI,

3) pisHuus f;— ; , He Mae 0AHAKOBOTO 3HaKa ANA Cepiit 3paskis NepLuoi i Apyroi rpyn.
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I.5.3 lNpu HeBMKOHaHHI xo4a 6 ofHIel 3 yMOB, nepenbavenux y 5.2, rpagytoBanbHy 3anexHiCTb
YCTaHOBIOKTH 3aHOBO.

[.6 Mpu 3miHi TUNY npunagy i pobo4oi 4acToTh NEPETBOPIOBAYIB NEPEBIPKY rpaayloBanbHOl 3anex-
HOCTI NPOBOAATL 32 YMOB, Haseaenux y I.5.
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[ONATOK [

(nosigkoBuin)

OAHI, WO NPUBOOAATLCA B XXYPHAI O®OPMIEHHS
rPAYIOBANBHOI 3ANEXXHOCTI

0.1 HaiimeHyBaHHS NiANpUEMCTBA, ANS SKOr0 BCTAHOBMNEHa rpaayroBanbHa 3anexHicTb.
0.2 HaiimeHyBaHHA HEPYNHIBHOrO MeToAy, TUN Npunaay i oro 3aBOACHKUIA HOMEP.

0.3 Cknag 6eToHy, BUA LEMEHTY | 3anoBHIOBa4a, MakCuMarbHa KpynHICTb 3anoBHIOBaYa, knac terto-
HY, YMOBM TBEPAHEHHSA.

0.4 3HayeHHs WBUAKOCTI (Yacy) NOLWMPEHHA YNbTPa3ByKy Ta MIUHICTb 3a pesynbTatamu Bunpoby-
BaHb Ha CTUCK y 3paskax.

.5 dopmyna, WO OMUCYe rpagytoBanbHy 3anexHIiCTb Ta il YMOBHE NO3HAYEHHS (LLndp).
1.6 3HaueHHs St i BIQHOLIEHHS Sy [ f, ).

0.7 MidimanbHe i MmakcumManbHe 3Ha4YeHHs MILUHOCTI DeTOHY. Lo MOXHa BM3aHa4YaTK 3a NnonaHow aa-



TNIEXHICTO.

0.8 lignucu BMKOHABLA, KEpiBHWKA Nigpo3fdifny, SKWA BCTAHOBMIOBAB rpaayiloBanbHy 3anexHicTb,

Aarta.

OCTY b B.2.7-226:2009

DNOOATOK E
(noBigkoBuin)

METOQMKA YTOYHEHHSA MPAQYIOBANBHOI 3ANEXHOCTI

3Ha4eHHs MiyHoCTi HETOHY, BU3HAYEHE 3 BUKOPUCTaHHAM rpaayioBanbHOIl 3aneXHOCTI, iKa BCTaHOoB-
nexa ansa B6eTOoHY, Lo BIAPISHAETLCA Bif BUNPODOBYBAHOrO, NOMHOXYIOTb Ha KoedilieHT K, AKuiA BU3Ha-
4aKTb 3a Ghopmynoto:

K= (E.1)

n
zfi,is,v

ne f; js p — MILHICTb 6ETOHY B AiNSAHLY, WO BU3HAYAETHCA METOAaMU BiAPUBY 3i CKOMIOBaHHAM abo
DuannARUDALLIAM rannnn srinun o TIOTVE R 2 7 21 4.

15



DrilIpuUvyYDAnAanAwl RNGRAID 91 IOV O v L T L DLDL o iy,

fi is.y = T€ X, L0 BU3HAYAETLCA YNbTPA3BYKOBUM IMMYNbCHUM METOAOM;
N — YACMO LINSIHOK, L0 NPUAMAETHECS HE MEHLLE TPbOX.

3Ha4YeHHsA MiLHOCTI BETOHY He NOBMHHO BiAPISHATUCS Bi CEpefHbOro 3Ha4YeHHs 3a rpajyroBanbHoK
3anexHicTIo 6inbL Hix Ha £30 %.

BusHaueHe 3 BUKOPUCTaHHAM KoedilieHTa K, 3Ha4yeHHs MilHocTi 6eToHy, Moxe ByTi BUKOPUCTaHO
TiNbKW B TOMY BUNAAKY, SKLWO OAepXKYBaHE 3 ypaxyBaHHAM Liboro KoedilieHTa 3Ha4eHHs MiLHOoCTI 6eToHy
HE BUXOAUTL 33 MEXi 3HaYEHb, L0 MOXYTb OYTH BU3HaYEHI 3a rpaayoBanbHOK 3anNeXHICTHo.

16
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OOOATOK XK
(mosigkosuit)

CXEMU YCTAHOBKWM YIIbTPA3BYKOBUX MEPETBOPIOBAYIB
NPU KOHTPOJI TBEPAHEHHA BETOHY

Cnocobu KpinneHHs yNbTPa3ByKOBUX NEPETBOPIOBaYIB Ha BOPTOBOMY OCHaLLEHHI hopmu 306pakeHi
Ha pucyHkax K. 11 K.2.

Cxema yCTaHOBKM aKyCTU4HOro 30HAa B OETOHI KOHCTPYKUih 300paxeHa Ha pucyHky »K.3



=
\
b
\
N
N
N\
N
X

T/
1 — BTynka; 2 — poboya noBepxHA nepeTsoposaya; 3 — yNbLTPa3BYKOBUIA NepeTBopoBaYy, 4 — By30Nn MPUTUCKY,

5 — akycTuyHa isonauifa, 6 — 6eToH

PucyHok 2.1

1—06eToH; 2 — po3ainioBanbHi TMCTK kKaceTu; 3 — nepeTsoptoBaui; 4 — pobo4i NOBEPXHI NepeTBOPHOBAYIE; 5 — aKycTHY-

RSP

LT T

Ha i3onAuis; 6 — napoBa COpPoYKa; 7 — TEnnoisonsyjs

OCTY B B.2.7-226:2009

| SR

PucyHnok .2

e




> il o e & T -
N AN Y Ve AN )
1 — pyuKa 30HAa; 2 — kopnyc; 3 — BeToH; 4 — nepeTBoploBay; 5 — poboua NoBepXHs NepeTBoplBaYa

PucyHok .3
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NOOATOK A
(mosigkosuia)

METOOWKA EKCNEPTHOIO KOHTPOJIIO MILUHOCT!I BETOHY
B KOHCTPYKUIAX | CNOPYOAX WO BYAYOTBLCA TA EKCINIYATYIOTBCA

N.1 BuanaueHHs MiLHOCTI BETOHY Npu excnepTusi KOHCTPYKUIA i cnopyn nNpoBOAsTb Y 30HaX KO-
HCTPYKUjiA, BUroTOBNEHMX i3 6ETOHY Ha 04HOMY BUAI KPYMHOro 3anoBHOBava.

N 2 RuminininTh UAC NATIMAAHHEA VITLTNAZRVKY HA MAHIIR HiW V AAAATI NiNQHKaY KAHTANMRARAHNI



0c

e TRV e fav i s e A 1) i i e Sers J AL s 1 AT R § s et 1
30HW KOHCTPYKUii. OBYMCIOTbL CepeaHIo LWBUAKICTL YNbTpa3ByKy (Vm{n)) Y KOHTPONbOBaHIA 30Hi.

Y KOHTPONbOBAHIV 30HI HaMiYalTb JINSAHKK, Y AKUX BUMIpsHa mBM,[I,KiCTb yNbTpasByKy Mae Maxcu-
MarbHE (V ,,,) | MIHIManbHE (V) 3HaYEHHS], a TakoX AINAHKY, A€ WBUAKICTb YNbTPa3BYKy Mac BerMuUmHy
(V), HaBinbL 6nn3bKy A0 CepeiHbOT WBMAKOCTI YNbTPasBYKY (Vp,)-

3 koxHOT HamiveHoT ainsHky BignosiaHo o ACTY b B.2.7-214 BubypiotoTk | BUNpobyoTh HE MEHLLE
ABOX KepHiB. 3a AaHUMK BUNPOOyBaHb KEPHIB BU3HAYaAKOTb 3HAYEHHS MILHOCTI o, £, Fin £ Ty £ Y BiNSH-
Kax, Lo MaloTb LWBMAKOCTI YNbTPa3BYKY Vias, Vimin: V-

1.3 Miynictb 6eToHy B ByAb-AKiit AiNsSHUI KOHTPONbOBAHOT 30HN KOHCTPYKLiT BU3Ha4YaloTh 3a PIBHSAH-
Ham ([.1).

KoediuieHTu a, i ag obuncnioTs 3a popmynamu:

ﬁnax,F ~'min,F

VYmax ~ Vmin
1
ag = E[(ﬁnaxf +fmF )= 81(Vmin +Vm )] - (1.2)
W.4 MNpu BUKOHAHHI ylmcnsmV""'E"Lmvﬂ"—"l 100 % < 10 % ponyckaeTbCs OPIEHTOBHO BU3HA4aTU MiLHICTb:
Ym

ons 6eToHiB 3 MilHiCcTIO, meHLwwoo Hk 30 MIMa 3a dopmynoto:

fs v =AV? n.3)

i fmin),F :
vm(n)

ae

ana beToHiB 3 MiyHICTIO, Binbiuoto HXK 30 MIMa 3a popmynoto:

fo =f _ ¢ Y . N4
is,v max F 8187Vmax —7 87v ( )

3Ha4eHHs LUBNAKOCTE YNIbTPA3BYKY Viay, Vinin: V() | MIUHOCTEI fry oy £, fry ) BUSHAYEIOT BIANOBIAHO
no U.2.

1.5 BukopucTaHHA HaBeAeHHOT METOAMKM HE PEKOMEHAYETLCA ANA KOHTPOIIO MILIHOCTI 6ETOHY B KO-
HCTPYKUIAX.
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BHHaX7oiogoueod oehn OCTY B B.2.

Wi ‘BHHegAnAgcodu eceg

sBHHegARAgeodu wihol danoH

-IND ‘exeede emouy ehogod

KepisHuk naboparopii

J ‘exeede eoeN

execede donwoH

qHegAgoduvia ele[]

edcede sHHauUgo0.L0IMg eLef]

OILOIHMIN BE AHOLBQ JBLNy

2 Tvin ynbTpa3sykoBoro npunagy i poboui YacToTv nepeTBopioBaviB.

1 HominanbHui cknag GeToHy.

*) 3asHaunTu:

NMPOBYBAHb 3PA3KIB

TOK K
KOBUW)
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¢, erunndy ]

PesynbTatit MexaHiyHux BUNpoGyBaHb

ELIN
‘apieede )1dao qLoHNIN BHIPadao

eLJIN ‘Bxcede qioHNMINW

O ‘BHHaXelHegeH aHaIHUAd

)a3BYKOBUX BUMIPIOBaHb

o/ ‘apicede jdeao a AAgcediauA
(oen) artopinam sHradaso

o/ ‘Aicede a exAacedrauA
(oen) aronifnam sHr'adas

T

o/ ‘AAasediauh aLopirmnam

i Auhkacediairk
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ANOOATOK N1

(noBigkoBuit)



@ entwnd] |

eLin
‘woolaw wuaonAaeediauA

BHaheHEWS oM ‘|IMMAdLOHON
MHELNY 8 AHoLlag 9.LoIHNIN

o/ ‘MihaeedrauA aLopimuapm

O
‘MAgcediauh sHHadUMIOU oBH

WW ‘sHHegAnAgcodu eceq

MAHBLIY
1oHeg049U0dLHON dBWoH

®OPMA XYPHAITY BUSHAYEHHA MILUHOCTI BETOHY B KOHCTPYKUIAX

sHHeaAgoduna

Jata

KHHBaWU8a010l118

1LOOHTIN
oewn olou | AHolag Tug

|

(aHauoady xuhogod
Bideo ‘exdew — xuHdige Ku)
NMIAdLOHON BHHEEGAHBWUEH

") 3asHaunTH:

{ 1 Tun yneTpaseykosoro npunagy i poboui 4acToTu nepeTsoploBavis.
2 Bup rpapyioBanbHOi 3anexHocTi abo 1T yMOBHE NO3HaYEHHS.

KepiBHUK naﬁopa'ropill'

3 BigomMocTi npo BUKOPUCTaHHA NonpaBoYHUX KoediLjiEHTIB.
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Kog YKHZ 91.100.30

Knrouosi cnoBa: MiLHICTb BETOHY, YNbTPa3BYKOBUIA iIMMYNbCHUIA METOA, Cnocobu Npo3ByYyBaHH;
rpagyloBanbHa 3anexHicTb.



