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[IpounocTs OeTOHAa TP CHKATHHM SIBISETCS OJHO W3 BAXKHEHIIMX €ro
CTPOUTENIIBHO-TEXHUUYECKUX XapakTepucTuk. OHa BbIpaXaercsd HaWMEHbIIEH
BEJIMUYMHOM COKMMAIOUIMX HaNpsHKEHUW, BblpakeHHoM B Mlla, npu koTopou
MPOUCXOUT €ro pazpyuieHue. M3BecTHo, 4TO paspyiieHre O0eToHa MPU CUIIOBBIX
BO3JCHUCTBUSX MTPOUCXOAUT B TOT MOMEHT, KOT/Ia BHYTPEHHHUE HANIPSKCHUS B HEM,
BBI3BAHHBIC JTUMH BO3JCUCTBHUSIMH, JOCTUTAOT NPEACIBHOW PACTSXKUMOCTH
OeToHa, MpPU KOTOPOM  MPOUCXOAUT HAPYUICHUE MEXMOJICKYISIPHBIX WU
MEXXKPUCTAJUIMYECKUX CBS3EH. Y UICAIBHO YIPYTUX MAaTEPHUATIOB 3TO IPOUCXOAUT
B MOMEHT IMPEOJIOJICHUs YNpyrux naeGopManuid, y HJI€aTbHO IUIACTUYHBIX —
IJTACTUYECKUX.

Pa3pymienue 6eToHa nmpu NpuIOKEHUH K HEMY Harpy3KH MPOUCXOIUT TOT/a,
KOI'/Ia CyMMa YIPYTuX M IUIACTUYECKUX JedopMaliili JOCTUTaeT ero MmpeneibHON
PaCTSKUMOCTH, TO €CTh

€mp = Eymp T € T Enoms (1),

IJIe - €y — NpenesbHas fedopManus, Mpu KOTOPOH MPOUCXOANUT HapYyILIEHUE
CIUIOIITHOCTH OCTOHA;

- Eynp — YIPYTada COCTABJIAIONIAA MOJTHOM I[G(l)OpMaI_[I/II/I;
= Epp —TIACTHYCCKAs COCTAaBIIATOIIHNC MOJIHOM I[G(l)OpMa]_II/II/I;

€nors — IUIACTHUECKAsA JedopMaiusi MOJ3YYECTH, MPOSBISIIONIAACS MPU
JUIUTEILHOM JEHCTBUM HArPY3KHU.

[Ipu ucneiTanuy GETOHHBIX 0OPA3IOB HA MPOYHOCTh HApACTaHUE HATPY3KU
MPOUCXOJUT OYEHBb OBICTPO (MPAKTUUYECKH MTHOBEHHO); AehopMaliu Moia3y4ecTu
HE YCIEBAIOT MPOSBUTHLCSA, MOATOMY pa3pylieHue oOpas3la MPOUCXOIUT MpHU
JOCTUKEHUU  TPEJEIbHON PacCTSIKUMOCTH 3a CYET Ae)OpMIUIUUYNPYTOCTH H
MJIACTUYHOCTH, TO €CTh

Ep = Eynp T €mn (2)

Yopyrue pepopmannu 0O0YCIOBJIEHBI MEXMOJICKYJISIPHBIMU  (BaH-AEp-
BaaJbCOBBIMU  CBSI3SIMH), IUIACTUYECKHE — B3aUMHBIMH  TE€PEMEIICHUSIMU
CTPYKTYPHBIX 3JIEMEHTOB — KPUCTAIJIOB U HEKPUCTATMUYECKUX KOMIOHEHTOB. [Ipu
KPaTKOBPEMEHHOM (YCIIOBHO HAa3bIBaA€MOM «MTHOBEHHOM») HArpyXeHUH
npenenbHasl pacTsDKUMOCTh JTOCTUTAeTCsl TJIaBHBIM 00pa3oM 3a CHET YNpyrou ee



KOMITOHEHTHI. [103TOMY cTaHAapTHBIE METOABI UCIIBITAHKSI HA IPOYHOCTH OETOHHBIX
00pa3IoB MPEANOIAraloT UX ynpyroe neGopMUpoOBaHHUE 0 pa3pyIICHHS.

OOBIYHO IS TOTO YTOOBI ONPEAEIIUTH IPOYHOCTh OETOHA UCIIOJIB3YIOT 00pas3Ibl,
au00 CIeUMAIbHO M3rOTOBJICHHBIE W3 pPabouux OETOHHBIX CcMecei, Jubo
O0TOOpaHHbIE U3 KOHCTPYKUUM. [Ipu 3TOM, 00pa3ibl MOTYT UMETh KYOHMUECKYIO WU
nunHapuyeckyo gopmy. CornacHo 'OCT 10180 koHTpoabHBIE 00pa3ibl —KyObl
MOT'YT UMETh OJIMH U3 CTaHAApTHHIX pazmepoB: 70;100; 150;, 200; 250; 300 mm. U3
aTOrO0 psAma pasmep 15 cm sBisercs 6a30BeIM. Eciam HCTIBITBIBAIOT 0OpA3IhI,
UMEIOIINE Pa3Mephl, OTIMYHBIE OT 0a30BOT0, TO MOJYYCHHBIE TIPU UCIIBITAHUU Ha
MIPOYHOCTH PE3YIbTATHI MPUBOAAT K 00pasiy 6a30BOro paszMepa YMHOXCHHEM HX
Ha MaciTabubpie KodhumueHTs! (Tabdm. 1).

Tabmuua 1 — Macmtabuble Ko3(hQUIMEHTHI TPU UCIIBITAHUHA 00pa3Il0B-KyOOB Ha

CXKaTue
HomuHabHbIH 70 100 150 200 250 300
paszmep pedpa Kyba
MacruraGHslit 085 0,95 1,00 1,05 1,08 1,10
k03¢ punmeHt

OOpa3ipl  MWIMHAPUYECKOM  (OpMBI  JOJKHBI ~ MUMETh  pa3Mepbl
(mmametpxBoicota) 100%200; 150%300; 200x400; 250x500; 300600 mMm. ns
MPUBEACHUST PE3yJIbTATOB MCIBITAHUS IIMUIMHIPOB K 0a30BOMYy pa3Mmepy kyOa c
pedbpom 150 MM npumMeHstoT MacTabHble KO3 PUIIMEHTHI, TIPUBEACHHbBIE
B TaOII. 2.

Tabnuma 2 —~MacmtabHbie KOd)PUITUEHTHI TSl [IUJIUHIPOB

HomunanbsHBIN
pa3mep auameTpa 100 150 200 250 300
[WIMH]IpA
MacirtaOHbIH

1,16 1,20 1,24 1,26 1,28
K03 pHULIHEHT

OO0pa31ipl, U3rOTOBJICHHBIE U3 PA0OUNX OCTOHHBIX CMecel Ha OETOHHBIX WU
KEIe300€TOHHBIX 3aBOJaX, a TaKkKe Ha CTPOWTEIBHBIX IIIOMIAIKAX U3
MOCTABJISIEMBIX TOBAPHBIX CMECEH, HA3BIBAIOTCS KOHTPOJIBHBIMH. WX OOBIYHO
W3TrOTABJIMBAIOT B CIENHATBHBIX METAUIMUECKHX (hopMax MyTeM YKIAIKH B HHX
OCTOHHOIM CMeCH WM TIOCIICAYIOIIETO THIATEIBHOTO YINIOTHEHUSI Ha JIaOOpaTOPHBIX
BUOPOIUIONIAIKAX WJIM IITHIKOBAHWEM (€CITU CMECH JIUTHIE WJIM CaMOYTUIOTHSIO-
mrecst). [Ipu U3roToBIEHUN KOHTPOJBHBIX 00pa3IoB HA CTPOUTEIIBHON TIJIOMIAIKE



croco0 ymiaoTHeHus: OETOHHON cMecu B (popMax M yCIOBHS TBEPACHHUS JOJKHBI
OBITh MAKCUMAJILHO TPUOJIMAKEHBI K YCIOBUSM O€TOHUPOBAHMSI U TBEpJECHUSI OETOHA
B KOHCTPYKIIUSAX.

B nocnennue ronpl MIMpOKOe paclpoCTpaHEHUE MOTYUYUIIU TaKHE CIOCOOBI
dbopMoBaHMS B  3aBOJACKHX YCIOBHSIX KaK CTaTUYECKOE IPECCOBAHUE,
BUOpPONPECCOBAHUE U AKCTPY3MOHHBIM. OTUMH CIOCOOAMU U3TOTABIMUBAIOT
U3JIEHS MaJIbIX pa3MEepoB U CIOKHOW (OpMBI (TPOTyapHBIC U (acaaHble TITUTHI,
OOpTOBBIE JTOPOXKHBIE KaMHH, IIyCTOTHBbIE CTEHOBBIE KaMHU U T.I.). B cBsi3u C
TPYJHOCTSIMH, a 4Yalle BCEro, U HEBO3MOXKHOCTBbIO JOOUTHCA B J1a0OpaTOPHBIX
YCIJIOBUSIX TaKOM e CTENEHU YIJIOTHEHHs] OETOHHON CMECH, KaK U Mpu (pOpMOBaHUU
U3JIeTTUN, M3TOTOBJIECHUE KOHTPOJBHBIX 00paslloB B JaOOPATOPHBIX YCIOBUSIX
IIPEICTABIIAETCS 3aTPyIHUTEIbHBIM HIIN 1a’K€ HEBO3MOXKHBIM. [ [pouHOCTh O€TOHA B
ATUX U3/ACIIUAX OMPEEISIOT TM00 UCTIBITAHUEM LIEJIbIX U3AENINN (CTEHOBBIE KAMHH,
LEMEHTHO-MUHEPAJIbHBIN KUPIIHY ), TUOO0 UCTIBITAHUEM 00Pa3L 0B, BHITUIIEHHBIX WU
BBIOYpEeHHBIX U3 mW3aenuil. Ilpu sTom uznenue (Hampumep, OOPTOBBIE JOPOKHBIE
KaMHU WJIU TPOTYapHBIE TUIMThI) CTAHOBSITCS HEMPUTOAHBIMU JJISI TIPUMEHEHUSI.

B tex ciydasx, korma KOHTPOJBHBIC OOpasIbl OTCYTCTBYIOT, MPOYHOCTH
O0eToHa  MOHOJMUTHBIX OETOHHBIX U JKEJIe300€TOHHBIX KOHCTPYKIIHH, YyKe
JOCTUTIIUX HOPMATHBHOI'O CPOKA TBEPJCHUS WM IKCIUTyaTUPYEeMbIX (Hampumep,
pyu 00CJIeIOBAaHUHU 3/IaHUN U COOPY>KEHUI ) TPOBEPSIOT Ha 00pa3Iiax, BHIOYPEHHBIX
U3 TeJla KOHCTPYKIINH, MO0 BBIMUIICHHBIX U3 (parMeHTOB 0€TOHA, OTOOPAHHBIX U3
KOHCTPYKITUHU. B 3THX Cly4asiXx KOHCTPYKITUH MOYYarOT MMOBPEXKACHUS U TPEOYIOT
BOCCTAHOBJICHHS ITyTEM 3aITOJTHCHHS ITyCTOT, 00pa30BaHHBIX NPH BHIOYPHBAHUU U3
HUX KEPHOB WJIM 0TOOpE PparMeHTOB, PABHOIPOYHBIM OETOHOM.

KoHTposib mpoyHOCTH O€TOHA TO pe3yibTaTaM HCIBITaHUS OTOOpPAaHHBIX
(BBIOYpEHHBIX WJIM BBIMWJICHHBIX) 00Pa31OB B psAJIE CIy4aeB BOOOLIE HE IPUMEHHUM.
Tak, Hanpumep, ecid HEOOXOJUMO OLEHUTh MPOYHOCTH O€TOHAa B
KpPYMHOTra0apUTHBIX, HO TOHKOCTEHHBIX KOHCTPYKIUSAX (IIyCTOTHBIX UJIH PEOPUCTHIX
TUIUTaX, JKEeJIEe300€TOHHBIX TPyOax M TOMY MOJOOHBIX CIydasx) B CBS3M C MaJlOi
TOJNIIMHON OETOHHOro cedeHus (K NpuMepy, B MHOIOMYCTOTHBIX IUIMTaX
MEPEKPHITUNA TOJIIMHA OETOHHOTO CEYEHHUs TMOJUIKHM COCTaBISIET BCETO 22 MM)
BBINTWJIMBAHUE WM BbIOYpUBaHUE 00pa3loB CTaHAAPbHBIX Pa3MEpPOB HEBO3MOXKHO.
OT160p 00pa3LOB U3 MOHOJIUTHBIX KOHCTPYKIUN ObIBAE€T HEBO3MOXKHBIM U TOT/A,
KOI/Ia OHM SIBJISIIOTCA TYCTOQPMHPOBAaHHBIMU. B 3THX cllydasiX €JUHCTBEHHO
BO3MOJKHBIM SIBJIIETCA TNPUMEHEHHE HEpa3pyLIarolluX METOJI0B OIpPENeICHUs
MPOYHOCTH.



EcTh emie BaxkHble 00CTOSITENBCTBA, KOTOPbIE MOHYXIAE€T KaK CTPOUTEINEH,
TaK U Ha/I30pHbIE OPraHbl NPUOETaTh K UCIOJIb30BAHUIO HEPA3PYIIAIOIINUX METOA0B
KOHTPOJISI MPOYHOCTH OETOHAa MOHOJIUTHBIX KOHCTpyKUMH. Jleno B TOM, 4TO
HOpPMAaTHUBHBIE TOKYMEHTBI IOIMYCKalOT KOHTPOJIb IPOYHOCTH OATOTHA 110 00pa3LaM,
U3TOTOBJICHHBIM M3 OETOHHOW CMECH, MOCTYMHAloIe Ha 0OBEKT MPH yCIOBUH, YTO
OeTOHHAasi CMECh B ATHX YIUIOTHEHA TaK K€ KaK U B KOHCTPYKIIUH, a CAaMHU 00pa3Ilbl
TBEPACIOT B TEX JK€ TEMIEPaTypPHO-BIAKHOCTHBIX YCJIOBHSIX, YTO MU OETOH
3a0€TOHUPOBAHHON KOHCTPYKIMH. OAHAKO, IO LEIOMY PSAAY NPUYUH 3TU YCIOBUS
B MIOJIHOM 00BbEME HE MOTYT OBITh COOJIIOJIEHBI, B PE3yJbTaTe YEro IPOYHOCTH
OeToHa, ONpeJeNeHHAas HUCHBbITaHHEM OO0Opa3loB, 3a4acTyl0 HE COOTBETCTBYET
(0ocoOEHHO B JKapKWil M XOJOJHBIM IEPUOJIBI TOJa) IPOYHOCTH OeToHa B
KoHCTpyKmu. U eme ogHo o0crosaTenscTBO. COraacHo AEHCTBYIOLIMM ITpaBUiIaM
KOHTPOJIIO IPOYHOCTH MOJJIEKAT KOHCTPYKIIMH, U3TOTOBJIEHHBIE U3 OJTHOM MapTUU
OETOHHON CMecH, MOCTYNUBIIEH HAa OOBEKT, 00bEM KOTOPOM MOMKET COCTABISATH
JECATKH KyOMUECKUX METPOB HJIM CYTOUHOMY 00BEMY YII0)KEHHOU cMmecH. [Ipu aTom
JUIsL KOHTPOJIS POYHOCTH OETOHA U3 MapTUU CMECU JOCTaTOUYHO U3TOTOBUTH OJHY
CEpUI0 KOHTPOJIBHBIX 00paslioB, MO pe3yibTaTaM MCIBITAHUS KOTOPBIX CYISAT O
IPOYHOCTU O€TOHa B KOHCTpYKIMsAX. Jlaxke mpu cobntoneHun TpeOoBaHUS 00
OJIMHAaKOBOCTHU YCIIOBHM TBepJeHUsA OeToHa B oOpa3lax U B KOHCTPYKIUSAX
IPOYHOCTh O€TOHA B HHUX TAaKXKe 3a4acTyl0 HE COOTBETCTBYET MPOYHOCTU
UCIIBITAaHHBIX 00pa3uoB. [IpuuMHaMu 3TOro MOIYT CIYXHTh HEOJHOPOJHOCTh
NpoYyHOCTH O€ToHa 1O  00BEeMYy  KOHCTPYKIIMH, OOYCIIOBJIEHHasi  Kak
HEOJTHOPOJHOCTBIO COCTaBa OETOHHONW CMECH B Pa3HbIX MOCTaBJISEMBIX MOPLMSIX
(HampuMmep, B pa3HbIX MHKCEpax), TaK M PpacCIOCHUEM €€ IMpU BHITPY3KE HU3
TPAHCIIOPTHOTO CPENCTBA, epeKauYBaHUK OETOHOHACOCAMM, YKIIAJKE B OMayOKy
U ymioTHeHuu. VcnblTaHMe NpodyHOCTH O€TOHa Ha KOHTPOJBHBIX oOOpasmax
3aTPyAHSIET CTATUCTUYECKYIO OLIEHKY MPOYHOCTH KaK B OT/IEIbHBIX KOHCTPYKUUSAX,
TaK U B MApTUSAX KOHCTPYKUUU. Takas olleHKa MOXKET ObITh BBIIOJIHEHA TOJIBKO MPU
IIPUMEHEHUH HEPA3PYLIAIOIIUX METOJIOB.

2 XapakTepucTHKA Hepa3pymawiuX MeTO/I0B ONpeaeeHus
NMPOYHOCTH 0ETOHA



[Tox Hepa3pylIarOMMMU TOHWUMAIOT METOABl KOHTPOJIS TMPOYHOCTH, HE
TpeOyroIme pa3pyIIeHHE UCTIHITHIBAEMBIX 00pa3IloB, N3N WM KOHCTPYKITHHA.
Oaan W3 HUX 0a3upylOTCSd Ha CBSI3M MPOYHOCTH TNPHU CXATHUU C YIPYTo-
TUTACTUIECKUMU CBOMCTBaMH OETOHA, IPYTHE ¢ TMPOYHOCTHIO €ro Ha pacTsHKCHHE.

[To ocHOBOMoONararoneMy NPUHLKITY Hepa3pyIIaroifie METOIbI IESITCS
HAa MEXaHWYECKHe W YIbTpa3BykKoBble. K HepaspymammmuM MeXaHUIeCKUM
OTHOCATCS METOJIbI TUIACTHYECKOW AedopMaluu, YIPYroro OTCKOKA, yAapHOTO
UMITYJIbCa B OTPBIBA qucKa. K MeTomaM JTOKaJIbHOTO pa3pymIeHUst OTHOCSTCS METO/T
OTpBIBA CO CKAJILIBAHUEM M METOJ CKajbiBaHUs pedpa. Ocoboe MECTO 3aHUMAIOT
yIIbTPa3BYKOBBIC METOIbI, B OCHOBY KOTOPBIX IMOJIOXKEHA CBSI3b MKy IPOTHOCTHIO
0eToHa U CKOPOCTHIO YIBTPa3ayKOBOT'O UMITYJIBCA, MPOXOSIIETO Yepe3 HETO.

2.1 Memoowt nnacmuueckou deghopmayuu

OTu MeTo1bl 0a3UPYIOTCS HA KOPPEISALMOHHOM CBSA3U MEKIY MPOYHOCTHIO U
IUIACTUYHOCTBI0 OeToHa. CyIIHOCTh UX COCTOMT B TOM, YTO IPH BIABIMBAHUU C
ONIPENIEICHHBIM YCHIUMEM B O€TOH TBEPAOCIUIABHOIO MHIEHTOpAa (MMEIOLIETO
chepruuecKyro, KOHyCHYIO WIH MUPaAMUAAIbHYIO (POPMY) HIIM HAHECEHUH yiapa 10
MOBEPXHOCTU OE€TOHA MHAEHTOPOM cepuueckoi (hopMbl Ha TOBEPXHOCTH OETOHA
oOpa3yercsi OTIEYaTOK, pa3Mepbl KOTOPOro (IIyOMHA WM IHAMETpP) 3aBUCIT OT
IPOYHOCTH O€TOHA: 4eM OoJbllle pa3Mepbl OTHEYaTKa, TEM MEHbLIE IMPOYHOCTh
oeroHa. M3 meTtonoB 3TOM rpynmnbl HauOOJIBLIYIO HOIMYJISIPHOCTh B CBOE BPEMs
noyunnu Meroasl M. A®uznensa n K.I1.Kamxkaposa.

Memoo HU.A.Duzdens 0OGazupyercsi Ha KOPPEISIUOHHOU CBSI3U MEKIY
OPOYHOCTBIO M IUIACTUYHOCTBIO OeToHa. [IpubGop, Ha3piBaeMbli MOJIOTKOM
N.A.®uznensi, ©MeeT BHEIIHUHN BUJI, CXOKUM C OOBIYHBIM CJIECAPHBIM MOJIOTKOM U
OTJIMYAETCsl OT HEro TeM, YTO yAapHas 4acThb MPEJCTaBIsAeT co00il chepuueckuit
uHAeHTOp auamerpom 17,5 MM (puc. 1). KocBeHHOI XapaKTepuCTUKON NPOYHOCTH
OeToHa B JIJaHHOM Cly4ae SIBJISIETCA JUaMETp OTIeYaTKa, OOpa3yrollerocs mpu
JIOKTEBOM yJape MOJIOTKOM I10 MOBEPXHOCTH OeToHa. /[t Toro, 4Tods! ycumiue, ¢
KOTOPBIM HAHOCUTCS yJap, ObLJIO IMOCTOSHHBIM, OINEpPaTop JOJDKEH ONEepeThes
JIOKTEM Ha TBEPIYH MOBEPXHOCTb M B 3TOM IOJOKEHMHM HAHOCHUTh ynap. Jlis
npumeHeHuss Mosiotka W.A.®uznens He0OXOAMMO HUMETh TIPaglyHpPOBOYHYIO
3aBUCUMOCTh «JIHaMETp OTIEYaTKA-MPOYHOCTb». DTy 3aBUCUMOCTbH MOJY4YaloT Ha
HECKOJIBKHUX CEPHsIX 0ETOHHBIX 00pa3IloB pa3HON MPOYHOCTH.



% J
/

Puc. 1. Monotok N.A.®uznens: 1 — MonoTOK; 2 — pyKosTKa; 3 — cheprudeckoe
rHe3p; 4 — mapuk auametpom 17,5 mm; 5 — yriioBoi maciiTao.

CHauaza 1o Kaxaymy o0pasity, 3a)MKCUPOBAHHOMY TaK, 9YTOOBI OH HE MOT
CABUHYTHCA TPHU yAape, MOJOTKOM HAHOCAT He MmeHee 10 ymapoB, M3MEpSIOT
JMaMETphl OTIEYATKOB, a 3aTeM 3TU 00pa3libl UCHBITHIBAIOT Ha MPOYHOCTH MpPHU
CoKaTHM pa3pyllieHreM Ha npecce. [1o cpeqHuM 3Ha4eHHusIM THaMEeTPOB OTIIEYAaTKOB
Ha oOpaslax KaXIOW Cepuu U CpeaHell BEeIMYMHE MPOYHOCTHU 3TUX 00pasLoB
CTPOST IrpapUK B OCSAX «IIPOYHOCTh-AUAMETP OTIEUaTKa» (puc. 2).

[Ipn KOHTpOJIE MPOYHOCTH OCTOHA B KOHCTPYKIUAX MIIM H3JICITUAX Ha
Ka)XJIOM KOHTPOJHPYEMOM YyYacTKe HaHOCAT He MeHee 10 ymapoB MOJOTKOM H
BBEIYHCIIIOT CpeIHCapU(PMETHUYECKOE 3HAYCHUE IIOJIYYCHHBIX OTIICYaTKOB, II0
KOTOpOMY Ha TpaduKe HaXOJAT COOTBETCTBYIONIECE €My 3HAUYCHHC IMPOYHOCTH
oeToHa (puc. 2).

A

[ooswocms, Mo

d

—

ﬂuamemp omne4amka, MM

Puc. 2. O6006mieHHablii BUJ TPaaydPOBOYHON 3aBUCUMOCTH «IIPOYHOCTH
OeToHa - TUaMeTp oTreuaTka Moyiotka M. A.duzaens»

OCHOBHBIM HCIOCTATKOM 3TOI'O MCTOJA ABJIACTCA TO, YTO AUAMCTP OTIICUATKA
3dBUCHUT HC TOJIBKO OT IIPOYHOCTH 66TOHa, HO M OT CHJIBI yJdapa MOJIOTKOM IIO
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oetony. IloaToMy mocTpoeHue TpagyupOBOYHONM 3aBUCUMOCTH M KOHTPOJIb
MPOYHOCTH OETOHAa B KOHCTPYKIUSX JOJDKEH BBIMOJIHATH OJUH M TOT XKe
ucrnonHutenb. [lo 3ot ke npuunne meton M. A.duzaenst MoxeT ObITh MPUMEHEH
TOJIBKO i1 OPUEHTHUPOBOYHOM OIEHKM MpOYHOCTH OetoHa. [lpum mpuemke
KOHCTPYKIIMH U U3EJIHI 110 TPOYHOCTH OETOHA B HUX 3TUM METOJIOM IOIb30BaThCs
HE PEKOMEHIYETCH.

Bonee coBepilleHHBIM SIBISIETCS METOJI, OCHOBAaHHBIM Ha MPUMEHEHUU
mogotka K.I1.Kamkaposga.

Oranonnelii Monotok K.II.KamkapoBa ( puc. 3) cocTouT U3 Kopmyca ¢
METAJUIMYECKON PYKOSITKOM, CTaKaHa ¢ OTBEPCTUEM ISl IIapuka guamerpom 15,7
MM M CMEHHOTO 3TaJOHHOTO cTep>kHs Auamerpom 10 i 12 mm u anunoit 100-150
MM.

310
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Puc. 3. Monorok K.I1.Kamkaposa: 1 — ronoBka; 2 — crakaH; 3 — kopmyc; 4 —
MPYXKUHA; 5 — 3TAJOHHBIN CTAIBHON CTEPKEHb; 6 — MIapuK (MHACHTOP)

[TpuHIMI pabOTHI MOJIOTKA COCTOUT B CIASAYIOIIEM. OTaJIOHHBINA CTEPKEHb
BCTABJISIOT MEXKY IAPUKOM U FOJIOBKOUW MOJIOTKA, TOCJIE YETO YAAPSIOT MOJIOTKOM
M0 MOBEPXHOCTHU UCTBITYEMOTro OeToHa. B MOMEHT yaapa mIapuK OCTaBJISIET JIBa
oTreyaTka - Ha OETOHE M Ha JTAJIOHHOM CTepxkHe. M3Mmepsior auaMeTpbl
OTIEYaTKOB HAa OCTOHE M ATAJOHHOM CTEPXKHE U BBIUMCIISIIOT OTHOILICHHE JTUX
JMaMETpOB. 3aTeM MO0 MPEIBAPUTEIIBHO YCTAHOBJIEHHOW TIPaJlyHpPOBOYHOM
3aBUCHUMOCTH «IPOYHOCTh -OTHOIICHUE JIUAMETPOB OTIIEYATKOB)» OMNPEACISIOT
MIPOYHOCTH OETOHA HA U3MEPEHHOM yuacTke. [IpenMyrniecTBo 3Toro Meroaa nepen
MetonoM N.A.®uzaenst COCTOMT B TOM, YTO PE3YJIbTAThl UCIIBITAHUN MPAKTUYECKU
HE 3aBUCAT OT TOT0, C KAKOW CHJION HAHOCHUJIUCH yIapBhl.
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J11d mocTpoeHus rpagynpOBOYHON 3aBUCMIMOCTH HEOOXOIMMO U3TOTOBUTH HE
Menee 15 cepuit mmm 30 oOpasloB cTafapTHBIX pa3MepoB, a 3aTeMm, Iocle
JOCTHKEHHSI UMH TPOEKTHOTO BO3pAcCTa, BBIMOJHUTH MX HCHbITaHue. JJjis 3Toro
KKl 00paselr] yCTaHAaBIUBAIOT MEXKAY IUIMTaAMH THAPABIMYECKOrO Mpecca U
ooxumaroT ycunueM (30+5) kH mi1s mpenoTBpallieHus: CMEIeHUs MPU HaHECEHUU
ymapoB MOJIOTKOM. OOpasilbl YCTaHaBIMBAIOT TaKWM 0Opa3oM, YTOOBI ObLIa
BO3MOXKHOCTh HAaHECEHUSTYZapOB MOJIOTKOM MO WX OOKOBBIM TpaHsMm. Ha kamgyro u3
JIBYX TpaHE€W HaHOCAT He MeHee S5 yaapoB. I[lociie HaHeceHus KaxkJIoro yupapa
U3MEPSIOT JUaMETPhl OTIIEYATKOB Ha 3TAJOHHOM cTepxHe U, u OeroHe ds m
BBIYHCIIAIOT MX OTHOIIEHHWE. 3aTeM KaxAbld 0Opasell UCHITHIBAIOT HA CXKATHUE JI0
paspymienus. [1o MOIyYeHHBIM JIaHHBIM BBIYMCISIOT — CpeaHeapupMeTUYECKHe

d
3HAYECHUS OTHOUICHUS f u npoyHoctd OetoHa . Ilo 3TUM J@aHHBIM CTPOST
6

rpaayupoBOYHYIO 3aBHMOCTb «IIPOYHOCTH OeTOHa — OTHOIIECHHUE AUaMCTpPOB
OTIICHATKOB». HpI/IMep TaKOM 3aBUCMOCTH IMPpUBCACH HaA pHUC. 4

[poyHocms, Mlla

OmHoweHue duamempob omneyamkob

Puc. 4. OO0o0OuIeHHbIN BU TPaIyHUPOBOYHON 3aBUCUMOCTH «ITPOYHOCTH O€TOHA -
OTHOIIEHUS AUAMETPOB OTIEYATKOB Ha ITAJJIOHHOM CTEP)KHE U OETOHE)

B HACTOAIICC BPEMA 00a 3TH MCTOJbI IMPHUMCHAIOTCA BCC PCKC B CBA3HU C
HGI[OCTElTO‘—IHOfI HaZC)KHOCTBIO ITOJTYYACMBIX PE3YyJIbTATOB HCIIBITAaHUH.

2.2 Memoo ynpyzoco omckoxa
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Meton ympyroro OTCKOKa, pa3paOOTaHHBIM MIBEUIIAPCKUM CIEIAATUCTOM
O.llIMuaTOM, OCHOBAH Ha CBSI3U MEKIY NPOYHOCTHIO U YIPYTOCThIO O€TOHA. DTOT
METO/1 TP BCEH CBOEH MPOCTOTE MO3BOJISET MOTYUUTh O0JIEe IOCTOBEPHBIE TAHHbBIE
O TPOYHOCTH OETOHAa M TO3TOMY IIUPOKO NpumeHsiercs. CyIHOCTh MeToja
yIPYroro OTCKOKa COCTOUT B TOM, YTO MPH HAHECEHUU yaapa 0oiika ¢ OJMHAKOBOU
CHJION BeJIMYMHA OTCKOKa OOHKa OT MOBEPXHOCTU OeToHa OyIeT 3aBHCETh OT
yapyroctu 0eToHa, KOTopas UMEET 00Jiee TECHYI0 KOPEUIALMOHHYIO CBS3b C €ro
IPOYHOCTBIO, Y€M IUIaCTUYHOCTb. Ha oOcHOBe 3TOro merojga pa3padoTaHbl U
BBIITYCKAIOTCSI  TIPOMBIIICHHOCTBIO ~ HECKOJIBKO ~ MOAM(UKauid  mpubOpoB.
OtevectBeHHBIMU aHanmoramu MosioTka O.Ilmunara snsitores ckinepomerp OMIILI-1
(puc. 5) u OMIII-12.

[Ipunnun peiictBus npubopa ciuenyromuii. I[lpubop ycraHaBauMBarOT
NEPHEHANKYJIAPHO K OETOHHOM noBepxHOcTU. [Ipnbop mpuxumaroT Kk OETOHY 10
MOJTHOTO BJIABJIMBAHUS CTEPKHS CO C(hepUUeCKUM UHJICHTOPOM BHYTPb Kopiryca. B
ATOT MOMEHT CXarasl MpyXKHMHAa OCBOOOXKIaeT OOEK W OH, yaapssicb o OETOH,
OTCKaKHMBAET Ha BBICOTY, puKcupyemyto Ha mkaine (OMIII-1) wimm nucruiee (OMIII-
13) npubopa.

Puc. 5. Cxnepomerp OMIII-1

KocBeHHOI XapakTepuUCTUKON MPOYHOCTH OETOHA, OMNpeaeasieMod ITUMU
npubopamMu, SIBISIETCS BEJIMYMHA OTCKOKAa OOiKa, BBIpaXKEHHAs B YCIOBHBIX
enuauax. [Ipu padote ¢ mpudopom OMIII-1 BennunHy oTCKOKa O0HKA CYUTHIBAIOT
10 TIKaJjie Mpuoopa Mnocjae HaHeCEHUS KaKI0ro yaapa.

Texanueckue xapakrepuctuku ckiepomerpa OMIII-1 npuBenens: B Tab. 3.
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Ta6nuna 3 — Texuuyeckue XxapakTepucTuku ckiepomerpa OMIII-1

TexHuyecKkne XapakTepUCTUKH 3HaueHUs
HuxHuil npenen temnepaTypbl OKpYKaroIlIero Bo3ayxa 10°C
N3mepsiemast mpoyHOCTH OeTOHA 5-40 MIla
Yeunue cxatust Npy>KUHBI He 6omnee 70 H
HopmupoBannas 3Heprus ynapa 1,8 JIx
Bapuanus nokazanuii mpu ©3MEpEeHUHU BHICOTHI OTCKOKA Ha | He Oosee + 2 yci1. efl.
HakoBasibHe OH-1 HIKAJIbI
Pannyc cdepsl naaeHTOpa 25 MM
Macca 1,5 xr
Pa3mepsl, MM 36468

Cxnepomerp OMIII-13D cHabxeH MEeKTPOHHBIM OJIOKOM, CUMUTBHIBAIOIIUM U
OTpaXKarolleM Ha JUCIUIEE BEIMYMHY Ka)KJOr0 OTCKOKA U CpeaHeapu(PpMETHYECKOe
3HAQYCHUE U3 ISITH TOCJEN0BATEbHO BBIMOJHEHHBIX yAapoB. [ mpuMeHeHus
METO/Ja  YyOpPYroro OTCKOKa  HEOOXOJUMO  MPEABAPUTENIBHO  MOCTPOUTH
rpaydupOBOYHYIO 3aBUCUMOCTb «BEJIMUYUHA YIIPYTOoro OTCKOKa 0OMKa-IPOYHOCTHY.
Jlist aTOTO TaK *Ke, kKak u mpu npumeHeHnu Mmetoaa K.I1.Kamikaposa, 06pa3iibi-KyOsl
oOxuMaroT Ha mnpecce ycunueM 30 kH 1 B 9TOM TOJIO)KEHUU Ha JBE OOKOBBIE
MOBEPXHOCTH HAHOCSIT HE MEHEe 4YeM IO S5 yJIapoB, MOCIE 4Yero oOpasiibl
UCIIBITBIBAIOT PA3pYIICHUEM Ha MIPECCE.

A

oosrocms, Mo

Omckok Oouka, yca.ed.

Puc. 6. O0001IeHHBIM BHUJI TPATyUPOBOYHONM 3aBUCUMOCTH  «IPOYHOCTH
O0eToHa - BeJIMYMHA YIPYToro OTCKoKa 0oiika ckiepometpa LlImuaray

[To cpenHWM 3HAYEHUSM BEJIMYHMHBI YIPYroro OTCKOA W IPOYHOCTH
UCIIBITAHHBIX 00pa3OB CTPOSAT TPaAYHPOBOUYHYIO 3aBUCHMOCTH «IPOYHOCTH
OeToHa- BEJTMYMHA YIIPYTOro OTCKOKay (puc. 6).

13



2.3 Memoo yoaproco umnynvca

[lo xapakTtepy BO3AeHCTBUS Ha OETOH 30T METOJ AHAJIOTMYEH METOIY
yapyroro orckoka. OTJIMYME COCTOMT B TOM, YTO B 3TOM CIIydyae U3MEPSIOT HE
BEJIMYMHY OTCKOKA, a UMILYJIbC HAIIPSDHKEHUM B CHIIOM3MEPUTENBHOM JJIEMEHTE IIPU
ylape 1O HeMy MOABMXKHOIO 3jeMeHTa npubopa. Ilpu sTtom snexTpuueckuit
UMIYJbC C TIOMOIIBIO MpOrpamMMmbl IpuOOpa mnpeoOpasyercs B IOKa3aTellb
MIPOYHOCTH, BbIpaxKeHHbIA B MI]a.

3a  mocienHWE  TOAbl  HAYYHO-TIPOU3BOACTBEHHBIM  MPEANPUSITHEM
«Huteprpubdopy (r. Yensiounck) pazpadborana cepus npruOOpoB 3Toro Tuna: OHUKC-
2.5, Onnkc-2.6, UTIC-MTI'4.03 u nx moaudukanuu (puc. 7). [Ipudbopbl ocHaIICHBI
AIIGKTPOHHBIMU ~ OJIOKaMH, OOECHEeYMBAIOIIUMUA  (PHUKCAIIMI0O W  HAKOIUICHHE
NEPBUYHBIX PE3yNbTAaTOB, HMX CTATUCTHYECKYI0 OOpabOTKy W BBIYHCIICHHE
ko3 uieHTa Baprauy NPOYHOCTH.

@ SHIKS 2.8 T SRR T

Puc.7. U3meputenu npounoctu 6etona: a — OHUKC 2.6; 6 - UTIC-MI'4.03

B Tabnuie 4 npuBeeHbl OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH TPUOOPOB
Omnukc-2.6 u UTIC-MI'4.03

Crnenyer UMeTh B BHUIY, YTO pa3padOTUMKAMHU MPUOOPOB ITOTO Kjacca B
MIPOTPaMMBbI 3aJI0KEHBI YCPEAHCHHBIC T'PAJIyHPOBOYHBIC 3aBHCHMOCTH, KOTOPBIE
MO3BOJISIIOT OPUEHTUPOBOYHO OIICHUTHh MPOYHOCTH OCTOHA B KOHCTPYKIUAX U
u3nenusax. J[ins npuMeHeHus 3THX TPUOOPOB MPHU OIICHKE MPOYHOCTH OeTOHA B
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Tabnuua 4 — XapakTepucTUKH MPUOOPOB yIAPHOTO UMITYJIbCA

XapaKTepUCTUKH Onukc-2.6 NIIC-MTI4.03

Juanazon nu3mepenus npouHoctu, Mlla 0,5-100 3-100

OcHOBHAasi OTHOCUTENbHAS TOTPELITHOCTD

. +7 +8

u3mMepeHus, %o

OHeprus ynapa, Jbx 0,07...0,12 -

[TamsTh, CepUXpe3yabTaTOB 2040x15 15000

["abaputHble pazMepsl, MM:

3JICKTPOHHOTO OJI0Ka 150x75%27 175%90%30

JaT4duKa 25x160 180x135x%70

Macca, kr 0,3 0,85
KOHCTPYKIUSAX  HEOOXOAMMO TMOCTPOEHUE TpajyMpPOBOYHON  3aBUCHMOCTH

«ToKa3aHue npudopa yaapHoro umnyiabca B Mlla — ¢akTtudeckas mpoYHOCTH
oetona» (puc. 8). ['pamynpoBOYHYIO 3aBUCHMOCTH CTpPOSAT IO pe3yjibTaTaMm
napajiebHbIX UCTIBITAHUN OETOHHBIX 00pa3lOB MPHUOOPOM YJIAPHOTO UMITYJIbCA U
HOCJIEAYIOLUUM OIpeeeHueM (paKTUUECKOW MPOYHOCTH 00pa3LoB pa3pylIeHUEM
Ha 1pecce.

B

[Tooyocms, Ma
\
|
|

Mlla

[lpo4Hocmbs no npudopy

Puc 8. O606111eHHbBIN BUJT TPATyHPOBOYHON 3aUCHUMOCTU «IIOKA3aHHE
npubopa yIapHOro UMITYJIbCA-TIPOYHOCTH OeTOHaY: Ry, —

dakTUYecKas IPOYHOCTb OETOHA, ONpe/ie/IieHHas UCTIbITAHUEM
00pa3L0B Ha Npecce UM NPSMbIM Hepa3pyularuiuMm MeTooM (pakThudecKas
npoyHocTs),MIla;

Ry, - moxkaszanus npubopa yAapHOro UMILyJibca (YCioBHas IPO4HOCTE), MITa
[Ipu mpumMeHeHUU >TUX NPUOOPOB TpeOyeTcs MOJATOTOBKA IMOBEPXHOCTH
OeTOHa Ha y4yacTKaxX UCIBITAHUS MyTeM MOAUUIM(OBKU C TMOMOIIBIO HAXIAYHOTO
KaMHsI.
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K Mexanudeckum METOdaM OTHOCATCA TAaKXKEC MCETOABI, 62131/IPYIOHII/ICC$I Ha
KOppCHSIHI’IOHHOﬁ CBA3H IMPOYHOCTH IIPHU CKATHUH C IIPOYHOCTLIO ITPH PACTAKCHHH.
K HuUM oTHOCSTCS: MCTOA OTpbIBa JHCKA, CKaJIBIBAHHA YIJIa H OTpPbIBA CO
CKaJIbIBAHHUECM.

2.4 Memoo ompuwiea oucka

MeTon OCHOBaH Ha W3MEpPEHUM YCWINSA, HEOOXOAMMOIO JJIsi MECTHOTrO
paspyieHuss OeToHa MPU OTPBIBE OT €ro MOBEPXHOCTU MPUKIEEHHOTO CTAJIBHOTO
nucka tonmuHon 8-10 MM u quameTpom 6-8 cM, MPUKIEHHOrO Ha OOKOBOM IpaHU
cTarHaapTHoro ooOpasua. g 3Toro cHavajga Ha JBYX OOKOBBIX TIpaHAX
CTaHJIAPTHBIX OETOHHBIX KyOOB MPOU3BOJIAT IO OJTHOMY OTPBIBY AHMCKA, TOCTIE YEro
oOpa3ipl HCIBITHIBAIOT Ha TUAPABIMYECKOM TIpecce A0 paspyueHus. s
IPUKJIEUBAHUA TUCKA K OETOHY MMPUMEHSIOT COCTaB HA OCHOBE 3MOKCHIHON CMOJIBI
C 100aBJIeHUEM NOPTIAHALIEMEHTA.

Puc. 9. Ipu6op I[TOC-50MI'4 s ucnbITaHUS METOJIOM OTPBIBA JIMCKA

OTpeIBaTh JUCK MOXKHO Yepe3 CYyTKH Iocje mNpukiaeuBaHus. s oTpbiBa
JUCKa UCTIoab3yIoT mpudop ITOC-50MI4 (puc.9).
[Tociie UCTbITaHKUS AUCK OCMATPUBAIOT U OMPEACISIOT TUIONMAlh KycKa OeToHa,
OTOPBAHHOTO BMECTE C JTUCKOM.
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HcnbiTanne mpoBOASIT B CIEAYIOMIEH IMOCIENOBATEILHOCTH: TSTY Mpudopa
COEJIMHSIOT C MPUKIIEEHHBIM K O€TOHY JUCKOM, IIOCIIE YETO BPaIlleHUEM PYKOSTKH
IJIABHO YBEIMYHMBAIOT HArpy3Kky co ckopocthio (1 £ 0,3) kH/c no orpeiBa nucka u
(bUKCUpPYIOT TIOKa3aHWe CHIIOM3MepuTens npudopa P,... W3Mmepsior miomans
IIOBEPXHOCTHU OTPBIBA OETOHA Ha INIOCKOCTH JUCKA S ¢ IOrpemHocThio = 0,5 cM? n
BBIYHCIIAIOT YCIOBHOE HAIIPSKEHUE OTPhIBA MCKA Ry, o Gopmyie (3):

PMaKC
Rycn = g (3)

rie Pyaye - MAKCUMAIBHOE YCUIIHE, IIPU KOTOPOM MPOU30LIET OTPhIB 1ucka, H;

S - (hakTHYECKas IIOMIAIb HOBEPXHOCTH OTPBIBA GETOHA, M2,

Pe3ynbTaThl WUCHOBITAHWI HE YYUTHIBAIOT, €CJIM TPU OTphIBE OeToHa ObLIa
oOHapy>keHa apMaTypa WM IUIOHIalb MPOEKLIHUH MOBEPXHOCTU OTPhIBA COCTaBUIIA
MeHee 80 % miomanu nucka. [lo pe3ynbprara UCIIBITAHUN CTPOSIT TPATYUPOBOUYHYIO
3aBUCUMOCTh, KOTOpasi UMEET BH/JI, AHAJIOTUYHBIN MTOKa3aHHOMY Ha puc. 0.

2.5 Memoo ckanvieanus peopa

DTOT METOJT OCHOBAH Ha OMpPEACICHUN YCUIIUS, HEOOXOIUMOTO ISl CKaJIbIBaHUS
pebpa, 00pa30BaHHOTO CMEKHBIMU TPAHSIMHU KOHCTPYKIIMU. DTOT METOJ, OTHOCUTCS
K MPSIMBIM HEpa3pylIaloliM METOJaM M MOTOMY He TpeOyeT mpeaBapUTEIbLHOIO
MIOCTPOCHUS TPATyUPOBOYHOM 3aBUCUMOCTH.

JIist mpoBeieHUsT UCTIBITAHUN TTPUMEHSIOT MPUOOP, COCTOSIIIUNA U3 YCTPOIMCTBA
YPC, npusenennoro Ha puc. 10, u cumoBo30yIUTENS C CHIIOU3MEPUTETIEM.

YerpoiictBo YPC n0/KHO UMETH CIIEIYIOIINE TapamMeTpPhl:

- IIyOuHY CKalbIBaHUs @, paBHyto (20 + 2) mMMm;

- HIMPUHY CKanbiBanus b, paBayto (30 + 0,5) mvm;

- YroJ1 MeXAy HalpaBJICHHEM JEHCTBUS Harpy3Kd U HOPMAaJbIO K Harpy:kaemou
MOBEPXHOCTH KOHCTPYKIIUH 3, paBHbIit (18 + 1)°.

B kadecTBe cumoBO30YAUTENS M CHIIOM3MEPHUTENS UCTIONB3YIoT pubop I'TIHC-
4,
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Puc.10. Cxema wucnbITaHusi METOJIOM CKajblBaHHWs yria:l - wucheiTyemas
KOHCTPYKIIUS; 2 - CKaJbIBaeMblil 0eToH; 3 - ycrpoiictBo YPC; 4 - mpubop ['TIHC-4

CoBpeMenHoit Moaudukanueit »Toro ycrpoiictBa spisgercs npudop I[1OC-50-
MI'4 «Ckon» (puc. 11)

Puc. 11. O6mmit Bug npubopa [1OC-50-MI'4 «Ckomn»

[Ipounocts OeToHa R Ha rpaHUTHOM U U3BECTHsIKOBOM IieOHe R, MIla, moxet

BBIUUCIISITHCS IO TPAIyUPOBOYHON 3aBUCUMOCTH:
R =0,058m (30P + P?), 4)

rae m - ko3 UIMEHT, YYUTHIBAIOIIUH MaKCUMAaJbHBIH pa3Mep KPYIHOTO
3aMOJIHUTENS] U TMPUHUMAEMBIM paBHBIM | MpU KPYMHOCTH 3aMOTHUTENS
menee 20 mm; 1,05 kpynHoctu 3anonautens ot 20 no 30 mm u 1,1 npu

KpynHoctd 3anonauTess ot 30 10 40 mw;

P - ycunue ckansiBanus, kH.
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2.6 Memoo ompuisa co ckanvieanuem

Meton oTphIBa €O CKaJdblBAHMEM SBJISIETCS ~ HamOoJee TOYHBIM U3
CYLIECTBYIOIMX  HEpa3pylIAIIUX METOAOB  ONpeleneHuss  (paxkTuyeckoi
npoyHoctd OetoHa. [lpum wHcCHoib30BaHMM 3TOTO METOAAa M3 Tena OeToHa
KOHCTPYKLMH BBIPBIBAIOT MPEABAPUTEIBHO YCTAHOBIEHHOE AHKEPHOE YCTPOMCTBO.
[Tpu 3TOM BMeECTE C aHKEPHBIM YCTPOWCTBOM BBIPBIBAIOT HEOOJIBLIONW (PparMeHT
oeroHa (10-12 cM B monepeunuke). [1o ycuiuio BeIppIBa ONPEAEISIOT TPOYHOCTh
OeToHa.

Mertoz oTpbIBa CO CKaJIBIBAHUEM IIPEIHA3HAYEH I ONPEIEICHUS IPOYHOCTU
0eTOHa B KOHCTPYKUUAX IPHU HATYPHBIX OOCIEA0BAHUIX, OCBUAETEIHCTBOBAHUY HA
JTanax CTPOUTENIbCTBA, PUEMKE U PEKOHCTPYKLIHUH CTPOUTENBHBIX 00BEKTOB. OH
MO>KET IPUMEHSThS TAKXKE U Ha MPEINPUATUAX, TPOU3BOASIINX COOPHBIE OETOHHbBIE
Y JK€N€300€TOHHBIE U3EIIN.

OTOT METOJl WIMPOKO HNPUMEHSETCA Uil MOCTPOCHHSI TpagydpPOBOYHBIX
3aBUCUMOCTEMl M KOPPEKTUPOBKM B HATYpHBIX YCJIOBHUSX TIPaJTyHpPOBOYHBIX
3aBHUCUMOCTEH JUIs Ipyrux (KpoMe MeTo/a CKajblBaHMs yIjla) Hepa3pyLIarolux
METOJIOB IyTEM MapajuielbHbIX HWCIBITAHUNA OETOHAa METOAOM OTphIBa CO
CKaJIbIBAHUEM U JIFOOBIM JIPYTUM KOCBEHHBIM METOJIOM Ha OJAHMX U T€ K€ yJacTKax
KOHCTPYKIMHU. B oTimyme OT Apyrux MEXaHMYECKHX METOJOB HEPA3PYILAIOIIETO
KOHTPOJISL PE3yNbTaT OINPEAEICHUs] NPOYHOCTH O€TOHAa METOJOM OTphIBA CO
CKaJIbIBAHUEM HE 3aBUCHUT OT COCTOSIHMSI IOBEPXHOCTU MCIBITHIBAEMOro OeToHa. B
cilydae, €clid MOBEPXHOCTh KOHCTPYKUUU O(aKTypeHa, HE0OOXOIMMO Ha y4acTKax
UCIBITAHUS CHATH CJIOM IITYKAaTypKU WM IPYroi 0OJIMIIOBKY HA TUIOIIA U HE MEHEe
250250 mm. Hcnbitanue OeToHa B KOHCTPYKIIMH CIEAYET MPOU3BOIAUTH IPHU
MOJIOKHUTENBHON TeMIlepaType OETOHA Ha y4aCcTKE UCTIBITAHHUS.

[TpUMEHSIOT TpH TUTIA aHKEPHBIX yCTPOUCTB (puc. 12)

Tun | — pabouuil cTepkeHb C AHKEPHOW TOJOBKOH, YCTaHABIMBAEMbIA B
KOHCTPYKIUIO 10 OETOHUPOBAHMS;

tunn || — camo3aankepuBaromieecs yCTPOWCTBO C pUDIIEHBIMH CErMEHTHBIMU
HieKaMl ¥ Pa3KUMHBIM KOHYCOM, YCTaHaBIMBAaEMOE€ B OTBEpPCTHE, KOTOPOE
BBICBEPIUBAIOT B OETOHE KOHCTPYKIIHNH;

tunt |l — camo3zaankepuBaromieecss yCTpoHCTBO ¢ pHUGIECHBIMH CETMEHTHBIMU
[IEKaMH U MOJIBIM Pa3KUMHBIM KOHYCOM CO CTEPKHEM JUJIsl OMUpPaHUs prudopa npu
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IIPOBEICHUHM MCIBITAHMS, yCTaHaBIMBaeMoe, Kak W Tun |l, B BBICBepieHHOE
OTBEPCTHE B TOTOBOU KOHCTPYKLIHH.

Tun / Tun ll Tun I

h o __h ow ki
| 1 2

Puc. 12. Tumbl ankepHBIX yCTpoicTB: 1 - paboumii cTepxkeHb; 2 - pabouuit
CTEpKEHb C Pa3KUMHBIM KOHYCcOM; 3 - pabounii CTEP>KEHb C MOJBIM Pa3KUMHBIM
KOHYCOM; 4 - OTIOPHBIN CTEPKEHb; O - CETMEHTHbIE PU(IICHBIE HIEKU

AHKepHbIE ycTpolcTBa THUma | ycTaHaBIMBAaIOT B KOHCTPYKIUSAX OO0 MX
OCTOHMPOBAHUSI WM Cpa3y Xe mocie 3Toro, a ankepa tumoB Il u Il - B
IpojeNlaHHble B KOHCTPYKIMAX IIIYypbl 3aJaHHOTO JuaMmeTpa W riiyounsl. Eciu
pacrmosoXeHne apMaTypbl HEU3BECTHO, TO €€ HEOOXOAMMO OOHAPYKHUTH C TOMOIIIBHIO
npubdopos UITA-MI'4.01, «Ilouck» unu ap.

3azenka aHKEpHBIX YCTPOUCTB JI0JKHA 00eCTeunBaTh Ha/I€KHOE CLETIIICHUE
aHKepa ¢ 0eTOHOM KOHCTpyKIuH. [ TyOuHa 3anennku aHkepa h aHKepHBIX YCTpOICTB
pa3IMYHBIX THIOB JOHKHA COOTBETCTBOBAThH MPUBEICHHBIM B Ta0II. O.

Tabnuma 5 — Paboyvas u monHas TryOMHA 3a1€JIKM aHKEPHBIX YCTPOIMCTB

o FHY6I/IHa 3aACJIKN aHKCPHBIX YCTPOI\/’ICTB, MM
Tumn aHKepHOTO YCTPOHCTBA ,
pabouas h noJiHast h
I 35; 48 37; 50
I 30; 48 37; 55
i 35 42

JUist  BbIpbIBA  AQHKEPHBIX  YCTPOMCTB  NPUMEHSIIOT  MOPTaTUBHBIE
ruapaBiandyeckue  mpecc-Hacocel  [TIHC-4, TTIHB-5 wu  OHHUKC-OC,
XapaKTEPUCTUKU KOTOPBIX MPUBEJAEHBI B Ta0. 6.
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Tabnuua 6 — XapakTepucTUKH TUAPABIMYECKUX MTPECC-HACOCOB

HaumeHnoBanue THn aHKEpHOTo® yeTpoHeTsa ¥Ycunue BIPHIBA, Macea. ko
npubopa kH |
TTIHB-5 Al 50 8,0
TTIHC-4 3 40 5,0

OHUK-OC LAL 55 3,7

[TpubGopsI 17151 BEIPHIBA aHKEPHBIX YCTPOUCTB JOJIKHBI 00ECIEYNBATh:
- HamIpaBJICHHE YCHWJIMS BBIPbIBA [0 OCH AHKEpPAa U PABHOMEPHOE BO3pAaCTaHHE
Harpy3Ku 710 OTpbIBa (pparMeHTa O€TOHA WM A0 3aJJaHHOTO KOHTPOJILHOTO YPOBHS
P:PKOHTp ;
- IJJABHOE Harpy>kKeHHEe aHKEPHOI'0 yCTPOMCTBA cO cKopocThio He Oonee 3 kH/c;
- CBOOO/IHBIN BBIPHIB OETOHA;
- U3MEpPEHUE YCUIIMSI BBIPBIBA C TIOTPELIHOCTHIO He Ooee + 2%.

B Hacrosiiiee Bpemst Bce Oouibliiee npuMeHeHre HaxoauT npuoop OHUKC-
OC (puc.13), pa3paboTaHHBIi HAyYHO-IPOU3BOJCTBEHHBIM MPEAIPUATHEM
«uteprpudopy. [Ipubdop obecneynBaeT MHAMKALMIO B HU(PPOBOK U rpaduyecKoit
dbopmax pekoMeHayeMOM U (PaKTUYECKON CKOPOCTEN HArpy>KEHHs Ha rpapuuecKoM
JUCIUIee, MHAUKALMIO MPUKIIAIBIBAEMOTO YCUJIUS U aBTOMAaTUYECKYIO (DPUKCAIUIO
YCHUJIUS BBIPBIBA, BEIUHUCIICHUE POUYHOCTH OETOHA C YYETOM BUJa OETOHA, YCIOBHMA
TBEpJICHUS, TUTIA aHKEPa, apXUBAIMIO pe3yabTaToB (450 cepuii mo 5 u3MepeHuil) B
peansHOM BpemeHu. OcHoBHBIE XapakTepuctuku mpudopa OHUKC-OC npuseneHs
B TabmwmIie /.

Ilepen Ha4amoM NpOBEIECHUS UCIBITAHUN METOAOM OTPBIBA CO CKAJIBIBAHUEM
HAaMEYaloT Yy4YacTKH, Ha KOTOPBIX OyIyT MPOU3BOJUTHCS BBIPHIBBI AHKEPHBIX
YCTPOWCTB.

Puc. 13. O6mmit Bug npudopa «OHUKC-OCx»: 1 — kopmyc; 2 — pyKosiTKa PUBOJIA;
3 — paboune TUIPOIMIUHAPHL; 4,5 — COBMEIIEHHBIE ONOPHI; 6 — Tsra; 7 — MITYpBaJ;
8 — BIEKTPOHHBIN OJIOK
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Ta6nuna 7 — OcHoBHBIE XapakTepuctuku nprudopa OHMUKC-OC

JlnanazoH u3Mmepenus npouynoctu, Mlla 5...100
[IpenenbHOE ycuive BhIpbiBa aHkepa, KH 95
[Ipenen OTHOCUTENHHON MOTPENTHOCTH U3MEPEHUs, Yo 2
["abaputHbIC pa3Mepsl TUAPOIIPEcca, MM 300x70x%85
Macca runponpecca, Kr 3,7

Yuciio M pacnosioKEHUE KOHTPOJIHUPYEMBIX YYACTKOB B KOHCTPYKIIMH
HA3HA4aroT C y4E€TOM:

- KOJIMYECTBA U BUJA MOJUIEKAIIMNX 00CIETOBAaHUIO KOHCTPYKIIHIA;

- 3ama4  KOHTpoas (ompeneneHHe (HaKTHMUECKOro Kiacca O€ToHa,
pacnasiyOOYHOM WM OTIYCKHOM IPOYHOCTH, IOCTPOCHHE TIPagyHpOBOYHBIX
3aBUCUMOCTEM [ KOCBEHHBIX METOJIOB HEPA3PYLIAIOLIETO0 KOHTPOJIA);

- BUJA KOHCTPYKIUH (KOJIOHHBI, OaJKH, IUIUTHI U JIp.);

- pa3MeLIeHUs 3aXBATOK U MOPsAKAa OETOHUPOBAHUS KOHCTPYKIIUIA.

VYyacTku Uil WcObITaHUMA OETOHA JIOJDKHBI pacrosiaratbcs B 30HaX
HAaUMEHBIINX HaNpsHKEHUI U Tak, YTOOBI B 30HY BbIpbIBA HE MOMajajia apMarypa, a
OETOH yyacTKa He UMEJI BUANMBIX OBPEXKACHUN (OTCIOCHUM, TPEINH, TOPUCTOCTH
U Jp.). Mecta pacnoyio)KeHUs apMaTypHBIX CTEpXKHEH, a Takke IIyOMHY HX
3ajieraHus, onpeAesoT ¢ noMouiso npudopos UITA-MI'4.01, «Ilouck-2.6» (puc.
14) wnm ap.

Puc. 14. TTpubGops! 1y1st ©3MEpPEHUs TOJIIUHBI 3aIIUTHOTO CJI0s1 O€TOHA 1
pacnionoxxenus: apmatypsl: a — UTIA-MI'4.01; 6 — «ITouck» — 2.6
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Texunueckue xapakrepuctuku rnpudopa [IONCK-2.6:

Jlnarna3oH u3MepeHus 3alMUTHOTO CIO0sI, MM 2....170
KoHTponupyemsle 1uaMeTpsl apMaTypHBIX CTepKHEW, MM 3...50
[IpenenbHas u3mepsiemasi TOJNIIUHA 3aIUTHOTO CJI0S, MM 175
[Topor 4yBCTBUTEIBHOCTH, MM 250
[Tpenes morpeHoCTH u3MepeHus 3amuTHoro cinos h, Mm  £(0,03h+0,5)
["aGapuTHbIE pa3Mepbl, MM:
- 3JIEKTPOHHOTO OJIOKA 150x76x27
- TaTYhKa 150%22x50
Ha yuacTke ucnbITanusi TOJNIIMHA OETOHA JOJHKHA TMPEBBINATH TIIYyOHHY
YCTaHOBKH aHKEPHOT'O YCTPOICTBa O0Jjiee ueM B ABa pa3a. PaccTosiHUE OT aHKEPHOTO
ycTpoiicTBa 0 Onrkailiield TpaHM KOHCTPYKLUHU JIOJDKHO MPEBBIIATH TIyOHHY
3aJIEJIKH aHKEpa HE MEHEE YeM B TPH pa3a, a OT MeCTa YCTaHOBKH COCEIHETO
aHKEPHOTO YCTPOICTBA HE MEHEE YEM B IIATh Pa3.

Ha BbIOpaHHBIX yyacTkax B O€TOHE C MOMOILBIO yJIapHO-BpaIlaTeIbHOIO
MHCTPYMEHTA BBICBEPJUBAIOT INIYpPbI, JUAMETP M I[NIyOMHA KOTOPBIX JIOJIKHBI
COOTBETCTBOBATH pa3MepaM BBIOPAHHOIO aHKEPHOrO ycTpoicTBa. J{uamerp mimypa
B OETOHE HE JOJKEH MPEBbIIIATh MAKCUMAJIBHBIN JUaMETp 3ariayOssieMoil yacTu
aHKEpHOT0 yCTpoicTBa 0osiee uem Ha | mm.

[Ipy mcnonp30BaHUM AHKEPHBIX YCTPOWCTB, MPUBEICHHbIX Ha puc. LI,
npodHocTh OetoHa R, MIla Beruucisitor no gpopmyiie

R=P-mi-my ms, (5)

rae P — ycunue BbIppIBa aHKEPHOTO yCTporcTBa, KH;

M1 — k09 PHUIMEHT, yIUTHIBAIOIINI MaKCUMAIIbHBIN pa3Mep 3epeH KPyImHOTO
3allOJIHATENS] B 30HE BBIPhIBA W TPUHAMAEMBIM paBHBIM | TIpH KPYMHOCTH
3armoJHUTENS B 30HE BeIpbiBa MeHee 50 MM u 1,1 mpu kpynHocTu 50 MM u Goree;

- My — K03 (PULIMEHT TPONOPIUOHATIBHOCTH IS NIEPEX0Aa OT YCUIIUS BBIPHIBA,
kH, k npoynoctu 6eTona Ha cxatue B Mlla, npuarmaemslii o tabi. 8;

- M3 — K03 (DULMEHT, YYUTHIBAIOIINN BEIUUYUHY (PAaKTUYECKOM rTyOrHBI BHIPHIBA,
ONpeAeNsieMblii  TPH OTKJIOHEHWH (pakTudeckor TiayOuHbsl hy B pesyibraTe
NPOCKAJIb3BIBAHUS aHKEpa OT HOPMHUPOBAHHOM TIIYOMHBI BRIPBIB N, He Oosee yem
Ha 5%, 1o dopmyre

2
m=() o

Ta6nuna 8 — 3nauenus ko3¢ dumuenTa m;
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VYcnosue Tun [Mpenmnonaraemas [ myOuna 3anenku| 3HaueHue Kodppuienrta
TBEPICHUS AHKEPHOTO MIPOYHOCTH aHKEPHOTO M uist 6eToHa
OeToHa ycTpoiicTBa | OeTtona, MIla | ycTpoiicTBa, MM | TsKEIOrO JIETKOTO

1 2 3 4 5 6

| <50 48 1,1 1,2
> 50 35 2,4 -

EcrectBenHoe I <50 48 0,9 1,0
> 50 30 2,5 -
Il <50 35 1,5 -

| <50 48 1,3 1,2
> 50 35 2,6 -

Lennoas <50 48 11 1,0

obpaboTka ]

> 50 30 2,7 -
Il <50 35 1,8 -

[Ipu ucnbiTanuu Tsxenoro 0eroHa npouHocTeio 10 MIla u Gonee u jerkoro
OeToHa C 3allOJIHUTENIEM U3 KepaM3UTa WX [IUIAKOBOM aHM3bI MTPOYHOCTHIO OT 5 /10
40 MIla 3nayenust koddduIeHTa MPONOPUUOHATBHOCTH My TMPUHUMAIOT TIO
rpadam 5 u 6 Tabi. 8§ COOTBETCTBEHHO.

2.7 Ynempaszeykosvie memooni

CymHOCTh yIbTPa3BYKOBBIX METOJIOB OIPECICHUs] MPOYHOCTH OETOHA
COCTOMT B TOM, 4YTO H3MEPSAIOT CKOPOCTh paclpOCTpaHEHUs uepe3 OeToH
yIbTPa3ByKOBOTO HMIyJbca  (CKOPOCTh YJIbTpa3Byka). Mexay CKOPOCTBIO
yJIBTPa3ByKa U MPOYHOCTHIO OETOHA CYIIECTBYET KOPPEIAIUOHHAS 3aBUCUMOCTD, Ha
KOTOPYIO BJIMSIIOT pa3fiuyHble (aKkTOphl: BO3pacT OETOHA, €ro BIAXHOCTb,
[IEMEHTHO-BOJIHOE OTHOIICHUE, BUJI 3aMIOJIHUTEIS, YCIIOBUS YIUIOTHEHUS U JIp.

Jist  BO30yXII€HHS YJIbTPa3BYKOBBIX BOJIH W H3MEPEHHUS CKOPOCTH
pacnpocTpaHeHUsi  yJIbTpa3Byka B  OE€TOHE  MNPUMEHSAIOT  WMITYJIbCHbBIE
YIIBTPa3BYKOBBIE MPUOOPHI, MPUHLUIT JEHCTBUS KOTOPBIX COCTOUT B CIIEYIOIIEM.

Ha moBepxHOCT, O€TOHA YCTaHABIMBAIOT JBa JAaTYWKA: HM3JIydaTelb H
npueMHUK. 3nmydarens mnpemHasHaueH IS TPEeoOpa3oBaHUS DICKTPUUYECKHUX
HMITYJIbCOB, BbIpaOaThIBAEMBIX T'€HEPATOPOM YJIbTPAa3BYKOBBIX KoOJcOaHUM, B
MEXaHHUYECKHE, a MPUEMHUK — HA000POT. DJICKTPOHHBIN I'eHepaTop NEPHUOIHICCKU
(¢ gactoroit mpumepHo 30 I'r) mockutaeT BbIcOKOYacTOTHBIE (O6osee 20000 I'm)
AIIEKTPUYECKUE HMITYJIbChI Ha H3JIy4aTellb, B KOTOPOM OHHM IIPEoOpa3yroTcs B
MEXaHUYECKUE HMMITYJIbChl. MEXaHHUECKUE HMITYJIbCHI, MPOHAS depe3 OCTOH U
JOCTHTHYB TPUEMHHKA, TPEOOpa3yroTCs B HEM B JJICKTPUYCCKHUE HMITYIIbCHI.
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[locTtynatomue OT MNPUEMHHUKA OHIEKTPUUECKUE HMMIYJbChl TOCJE YCUJICHUS
MOCTYMAIOT B MHUKPOCEKYHJOMEP, KOTOPBIM H3MEpsieT BpeMs, MNpOUIeAlIee C
MOMEHTa [OJa4d MMIYJbCa Ha W3Iy4yaTesdb JO MOMEHTa TMOCTYIUICHUS
AJIEKTPUUECKOT0 HMITyJibca B MPUEMHUK. B 3aBUCMMOCTH OT Tuma mpubopa Ha
JUCIITICE BBICBEUMBACTCS JIMOO BpeMsi MPOXOXKICHUS HMITYJIbCa B MKC, JHOO
CKOPOCTh yIbTpa3ByKa B M/c. Eciu mpubop moka3biBaeT BpeMsi, TO JUTsl TIOJTyICHHSI
CKOPOCTH TIPOXOKJICHUS HMMITYJIbca HEOOXOauMO 0a3y MpO3BYYHBAHUS B METpax
pa3ienuTh Ha BpeMsl MMPOXOXKCHUSI UMITYJIbca B MUKpOceKyHaax. Jljist mpuOopos,
MOKAa3bIBAIOIINX CKOPOCTh YJIBTPa3ByKa B UX MaMATh HEOOXOJIHMMO BBECTH 0azy
MPO3BYYUBAHUSI.

CkopocTh ynbTpa3ByKa U3MEPSIOT MyTEM CKBO3HOTO WIIA MOBEPXHOCTHOTO
MPO3BYYUBAHUA.

[Ipu ompeneneHurn CKOPOCTH PACHpPOCTPAaHEHUs YJIbTPa3BykKa CIOCOOOM
CKBO3HOT'O IMPO3BYYHMBAHUS YIbTPA3BYKOBBIE MPEOOPA30BATENIN YCTAHABIUBAIOT C
MIPOTUBOIIOJIOKHBIX CTOPOH 00pa3iia Wil KOHCTPYKIIMH B COOTBETCTBHUH C
puc. 15a.

Puc. 15. CxemMa ucnbitanust 6€ToHa Clmoco00M CKBO3HOTO (a) U MOBEPXHOCTHOTO (0)
npo3ByunBanus; YII - ynpTpasBykoBsie mpeoOpasoBareny; | - 6a3a npo3BydrBaHus

[lpy wW3MepeHNMH CKOPOCTH pACIpPOCTPAHEHUS yIbTpa3ByKa CIIOCOOOM
TIOBEPXHOCTHOTO PO3BYYHBaHUS yIBTPa3ByKOBBIC npeoOpa3oBaTeIn
YCTaHaBJIMBAIOT HA OJHOM CTOPOHE 00pasiia WM KOHCTPYKIIMH B COOTBETCTBHH C
puc. 156.

[Ipu MOBEpXHOCTHOM MPO3BYYMBAHUU pazMep 0a3bl IOJKEH ObITh HE MEHEe
120 mm u He Oonee 200 mm. Mexny OE€TOHOM M pabOUYMMM MOBEPXHOCTSIMHU
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yIBTPA3BYKOBBIX MpeoOpa3oBaTelied JOHKEH ObITh oOOecmedeH HaJAeKHBIN
aKyCTHYECKUW KOHTaK, Ui Yero KOHTAKTHbIE TIOBEPXHOCTH  IJIOCKHX
npeoOpazoBaTeieil CMa3bIBAIOT TOHKUM CJIOEM KOHCHUCTCHTHOH CMasKH (BaseluH,
COJIUJION, JTUTON W T.I1.). B 30HE KOHTaKTa yJIbTpa3BYKOBBIX MPeoOpa3oBaTesei C
MMOBEPXHOCTHIO OETOHA HE JOJDKHO OBITh PAKOBHH M BO3AYIIHBIX MOP TIyOWHOMN
Obonee 3 MM u nuamerpoM Oosiee 6 MM, a TakXke BbBICTYNoB Oosee 0,5 mwm.
[ToBepxHOCTh O€TOHA MOJDKHA OBITH OYMINEHA OT NbUIM. llpu mpuMeHeHuu
KOHMYECKHX BOJHOBOJOB OTH TpeOOBaHUS HE K TMOBEPXHOCTH OETOHAa HE
IIPEIBSBISIOTCS.

[Tocneaqarvu MOAUPHUKAITUSAME YIBTPA3BYKOBBIX TPHOOPOB SBISIOTCS
[TYJIBCAP-2.1 u YKC-MI'4 (puc. 16). Otu npubopsl ipeAHa3HAYEHBI 15
KOHTPOJISI IPOYHOCTU U OJJHOPOJTHOCTH OETOHA, H3MEPEHUS TIIyOUHBI TPEIINH B
usnenusix. Hapsamay ¢ BomHOBoOgaMu KOHUYECKOW (DOPMBI /1711 TOBEPXHOCTHOTO
MPO3BYYMBAHUS B KOMIUIEKT MPUOOPOB BXOAT IUIOCKHE IMPEoOpa3oBaTeu, 4To
JIaeT BO3MOXKHOCTh BBITIOJIHATH HE TOJIBKO MOBEPXHOCTHOE MPO3BYYHBAHHE HA
¢dbukcupoBanHoi 6a3e 120 MM, HO U CKBO3HOE MPHU 00CIEAOBAHUH TrabapUTHBIX
KOHCTPYKIUH U u3aenuii. [Ipubopsl MOTYT KOMILJIEKTOBATHCS TEPMETUYHO
BBITIOJIHEHHBIMU JaTYUKaMU JJI TIOBEPXHOCTHOTO MTPO3BYUHUBAHUS, UTO TTO3BOJISIET
BBITIOJTHSATH UCTIBITAHHE OE€TOHA B KOHCTPYKIUSX, HAXOSIIMXCS O] BOJIOM.

a) 0)

PO |
REYGOYE T
0D

@ HHTEEIPHERE

Puc. 16. OOmmii Bua yisTpa3BykoBbix mpuoopos [TYJIBCAP-2.1(a)

VKC-MT4 (6)
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B nmporpammax mpuOopoB wuMerOTcs 0a30Bble W HUHIUBUAYaTbHbBIC
IPalyupOBOYHBIE 3aBUCUMOCTH, II03BOJIAIOIIME JIETKO MX aJalTUpOBaTh K
KOHKPETHBIM YCIIOBUSIM.

OcHoBHBIE TexHUYeckue xapakrtepuctuku npudopoB [IYJIBCAP-2.1 u
YKC-MI'4 npuBenens! B Ta0II. 9.

Tabmuua 9 — Xapakrepuctuku npuoopos ITYJIbCAP-2.1u YKC-MI'4

XapakTepUCTUKH [IYJIbBCAP-2.1 YKC-MTI'4
JlnanazoH u3MepeHus BpeMeHH, MKC 10-20000 10-2000
Jlnana3oH u3MepeHus: CKOpoCTH 1000-10000 1000-10000

yIbTpa3ByKa, M/C

[Ipenenbl mOrpenrHOCH U3MEPEHUS +(0,1t+0,1) +(0,1t+0,1)
BPEMCHH, MKC

[Ipenenbl MOrpenIHOCTH U3MEPEHUS +(0,01v+10) +(0,01v+10)
CKOPOCTH, M/C

Pazpemaromniasi ctocoOHOCTB, MKC 0,05 0,1
O6bem namstu ['6aiT Jo 2 -
Hucnneit LCD pa3zpemienue 320x240 -
['abaputHble  pa3Mepbl  3JIEKTPOHHOTO | 205x115%35 230x130%55

O110Ka, MM, He OoJiee

Macca 31eKTpoHHOT0 0J10Ka/TaT4nKa, KT 0,375/0,54 0,5

Yucino M pacnoysioKEHUE KOHTPOJUPYEMBIX YYACTKOB B KOHCTPYKIUSAX
Ha3Ha4yaloT TakuM e o0pa3oM, Kak M IMpU KOHTPOJE METOJIOM OTpbIBa CO
CKaJIbIBAHUEM.

3. IlpaBuia WCOBITAHWI IS  YCTAHOBJIEHHSI  TPaIyHMPOBOYHBIX
3aBUCUMOCTEN

JInst Bcex METOJI0OB HEpa3pyLIAIoLIEro KOHTPOJS MPOYHOCTU (KOME OTpbIBA CO
CKaJbIBAHUEM W CKaJbIBaHUS pedpa) HEOOXOIUMO TPEABAPHUTEIHLHO MOCTPOUTH
IpalyipOBOYHbBIE 3aBUCUMOCTH «KOCBEHHBIN MOKA3aTEIb-IIPOUYHOCTH». B KauecTBe
KOCBEHHBIX TIOKa3aTeJed HCMOJb3YIOT pa3Mepbl OTIEYATKOB [JIi METOJIOB
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IUTACTUYECKON nAedopmalny, BETUYHHY YNPYroro OTCKOKa, MOKa3zaHue mpudopa
yIApHOTO HMITyJIbCa, YCIOBHOE HANpsDKEHUE OTpbIBa JUCKA M CKOPOCTb
yIBTpPa3ByKa.

IIpy mnocTtpoeHMH TpagyupPOBOYHBIX 3aBUCUMOCTEH II0CJIE  ONPENEIICHUs
KOCBEHHBIX IOKa3aTeNleld (PaKkTUYECKYI0 IMPOYHOCTh OETOHA ONpPENENsIoT JIMOO
UCIIBITAHUEM OETOHHBIXOETOHHBIX O0OPA3LOB , U3TOTOBJIEHHBIX U3 OETOHHON CMeCcU
Wi (HparMeHToB, OTOOPAHHBIX M3 KOHCTPYKIIMIA, IO pa3pylleHus, 1100 MEeTo1aMu
OTpPBIBA CO CKAJILIBAHUEM WJIM CKaJbIBaHUs peOpa.

3.1 Illponyuenue roceenHvix nokazamenel Hpu ONpedeleHuU @GAKmuyeckou
NPOYHOCMU NO 00PA3YAM,U320MOBTIEHHBIM U3 OEMOHHBIX cMecell

Taxue rpagyrpoBOYHBIE 3aBUCUMOCTH YCTaHABJIUBAIOT, TJIAaBHBIM 00pPa30M,
JUISL OTIEPATUBHOTO KOHTPOJIA OTIYCKHOM, IEPEAATOUYHON U MMPOEKTHOU MTPOYHOCTH
OeToHa MpHU NPOU3BOACTBE COOPHBIX OETOHHBIX U KEJIE€300€TOHHBIX U3/ICIHM.

JUis  ycTaHOBJEHMSI TpaTIyHMpOBOYHOM 3aBUCHUMOCTH C HCIOJb30BAHHUEM
KOCBEHHBIX MEXaHMYECKHX METOJ0B HEpa3pyIIAIONIeT0 KOHTPOJIS B TEYCHHUE 5
CYTOK B pa3Hble CMEHBI M3rOTaBJIMBAIOT HE MeHee 15 cepuii 00pa3loB U3 OeToHa
OJTHOTO COCTaBa, MO OJHOW W TOW JK€ TEXHOJOTHMM W TPU TOM XK€ PEKUME
TEIUIOBJIQ)KHOCTHOM 0O0pabOTKM WM TeX K€ YCIOBUSAX TBEPACHHUS, YTO U
KOHCTPYKLUH, OJJIeKale KoHTpomto. [lpyu u3rorosiennn oopasuoB natb cepuit
PEKOMEHIYETCSl U3rOTABINBATH U3 OETOHHON CMECH, OTIMYAIOILEHCS 110 COCTaBy OT
HOMMHAJILHOTO IO 1IEMEHTHO-BOJHOMY OTHOILIEHUIO B mpezenax mioc 0,4 u nate
cepuil B npenenax munyc 0,4.

JUis  yCTaHOBJIEHHS TpajyUpOBOYHBIX 3aBUCUMOCTEH C UCIOJIb30BaHUEM
yJIBTPa3BYKOBOTO METOJa M3rOTaBIMBAIOT HE MeHee 15 cepuil 0O0pa3oB-KyOOB.
OOpa3ibl U3roTaBINBAIOT B pPa3Hbie CMEHBI B TCUEHHE HE MEeHee 3 CyTOK h3 OeToHa
OJTHOTO COCTaBa, MO OJHOW W TOH XK€ TEXHOJOTHH WM TPH TOM K& pPEKuMe
TEIJIOBIA)KHOCTHOM 00pabOTKM WJIM TEX K€ YCIOBUAX TBEPACHUS, 4YTO U
KOHCTPYKLUH, NoJJlexane KoHTpomo. Jlomyckaercs wusrotosienue 1o 40%
oOmero ymcia o0pasioB U3 OCTOHHOW CMECH, COCTaB KOTOPOW OTIMYAETCS OT
HOMHUHAJIBHOTO TI0 IEeMEHTHO-BOAHOMY oTHoleHuto (LI/B) ne 6omee, yuem Ha 0,4.

Pa3mepsl 00pa3moB sl YCTaHOBIEHUS TPATyHPOBOYHON 3aBUCUMOCTH CIICTYET
BBIOMPATHh B COOTBETCTBUU C HAMOOJBIIEH KPYIMHOCTHIO 3aNOJHUATENST B OCTOHHOM

cmecu, HO He MeHee 100x100x100 mm. Bo3pacT 00pa3ioB, UCHOJIb3yEMbIX MPHU
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YCTAHOBJICHMM T'pPagyHMpOBOYHOM 3aBUCHMOCTH, HE JOJDKEH OTJIAYaThCS OT
YCTAHOBJIEHHOT'O CPOKa UCIIBITAHUN KOHCTPYKIIU:

- 6osee yem Ha 40 % (B Bo3pacte He Oosee 40 cyT.) - IpH KOHTPOJIE TPOYHOCTH
OEeTOHa eCTECTBEHHOI'O TBEPACHMUS;

- 6osiee yeMm B JiBa pasa (B Bo3pacte He Oosee 56 CyT.) - pH KOHTPOJIE IPOYHOCTH
OeToHa MocJe TEII0BOi 00pabOTKH.

Jlyist onpeienieHust KOCBEHHBIX XapaKTEPUCTUK UCTIBITAHUSI TPOBOISAT HA OOKOBBIX
MIOBEPXHOCTSAX 00pa3roB (Mo HampaBICHUIO OCTOHUPOBAHMS).

Yucno u3MepeHuidl Ha KaxkJIoM oOpasle i METOJIOB YIPYroro OTCKOKAa M
TJIACTHYECKON AedhopMaIiy MPH yaape TOKHO OBITh HE MEHEe ISITH, & PACCTOSTHUE
MEX Iy MeCcTaMu y1apoB - He MeHee 30 MMm. /{7151 MeToa rutactTuueckoit neopmanuu
IIpU BIABJIMBAaHUU KOJIWMYECTBO HCHBITAHUM HA OJHOM T'PaHHU - HE MEHEE IBYX, a
pacCTOSHUE MEXy MECTAMH UCIIBITAHUN - HE MEHEE JIBYX JUAMETPOB OTIIEYATKOB.
[Ipu npuMeHeHUHn MEeTo/1a OTPhIBA IUCKA HA KaXKJOM 0Opaslle BBITOIHSIIOT 1O JBa
ucnbiTanus. J{ns MeTona ynapHOro MMIyJbca - HE MEHEE JIECSITH, a PacCTOSTHUE
MEK]ly MECTaMH YJapoB - HE MeHee 15 mm.

[Ipn yCTaHOBIEHHH TpagyUpPOBOYHOM 3aBUCHMOCTH UIA YJIBTPa3ByKOBOI'O
METO/Ia YMCIIO0 U3MEPEHUIN Ha KaKJI0M o0Opasle JOJKHO ObITh HE MEHEE YEThIPEeX
IIPY IOBEPXHOCTHOM ITPO3BYYHMBAHUU U HE MEHEE TPEX — IIPU CKBO3HOM.

A-A

Puc. 17. Mecra pacnonoxeHusi mnpeoOpazoBaTeieii: a — TPU CKBO3HOM
MPO3BYYUBAHUU; O — IIPU MOBEPXHOCTHOM MTPO3BYUYHUBAHUHU.
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Pacronoxxenne mpeoOpasoBaTeneil MpU  TOBEPXHOCTHOM U CKBO3HOM
NIPO3BYYMBAHUM IMOKAa3aHO Ha puc. 17.

[Tocne ompenenenus 3HaUeHNH KOCBEHHBIX MMOKa3aTeseii 00pa3ibl HCIBITHIBAIOT
Ha TIpecce MJsl OmpelesieHus (QaKkTHYeCKod mpouHocTH OeTroHa.B kadecuBe
CAVMHUYHBIX TIOKa3aTelied HCIOJB3YIOT CcpeaHeapuMETHIeCKUe 3HAYCHUS
(baKTHYeCKOW TMPOYHOCTH U CKOPOCTH YJIbTpa3Byka. [Ipm 3TOM OTKIOHEHHE
OTJICTILHBIX 3a4EHUN CKOPOCTH YJIbTa3BYKa HE JIOJDKHBI OTIMYATHCS OT CPETHETO
3HayeHus Oosiee uem Ha 2%.

3.2 Ilonyuenue KoceeHHbIX noKazamejel Npu onpeoenreHuu @GaKmuiecKou
NPOYHOCMU MEMOOOM OMPbIEA CO CKALIBAHUEM

Y CTaHOBIEHUETPAAUPOBOYHOM 3aBUCUMOCTH B JIAaHHOM CJIy4ae BBIIOJHSAIOT
nepesl HayajloM HCHbITAaHUI OeTOHa MOHOJMTHBIX KOHCTpyKUuH. [lis a3roro
IPEIBAPUTEIBHO C MOMOILBIO YJIBTPa3BYKOBOTO MPUOOpa OMPENENSIOT y4acTKU
O0eToHa C MUHUMaNbHOM M MAaKCUMaJIbHOM CKOpPOCTBIO YIbTpa3ByKa. 3aTem
BBIOMpPAIOT HE MeHee |2 yd4acTKoB, BKJIIOYasg YYacTKMU € MHUHHMAJIbHOMH,
MAaKCUMMAaJIbHOM U IIPOMEKYTOYHOM CKOPOCTBIO YIbTPa3BYyKa.

[lepen HauanoM HCTIBITAHUN HA Ka’KJOM BBIODAHHOM YYaCTKE MarHUTHBIM
npuoopom (UITA-MTI4.01, «ITouck» u ap.) onpeaensroT NOJ0KEHUE apMaTyphl,
a 3aTeM IIPU MOBEPXHOCTHOM MIPO3BYYHBAHUU YJIbTPA3BYKOBBIM PUOOPOM
IIPOBOJIAT HE MEHEE JABYX U3MEPEHUI CKOPOCTH MPOXOKACHUS YIbTPa3BYKOBOIO
UMITYJIbCA.

Puc. 18 PacrnonoxeHue TMHUN NpO3BYyYUBaHUs: 1 — MOJ0KEeHHEe pudopa npu
WCIIBITAHNUH; 2- PACITOJIOKEHUE apMaTypPHBIX CTEPKHEN

N3mepeHns npoBOAAT B ABYX B3aMMHO NMEPIEHINKYJIIPHBIX HAIPAaBICHUAX MO
yIJoM InpuMepHO 45° K HampaBlIEHUIO apMarypbl, [apajuleIbHO WA
NEPIECHINKYJIApHO eH.. [Ipu mnpo3ByuMBaHWM B HaIpPaBICHUH, [APAIIIEITBHOM
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apMarype, JJUHUIO PO3BYYNBAHHS PACIIONATAIOT MKy apMATyPHBIMH CTEPIKHAMHU
(puc. 18).

OTKJIOHEHUE OTAENBbHBIX PE3YJIbTATOB MU3MEPEHUS CKOPOCTU PACIPOCTPAHECHHUS
yJIbTpa3ByKa Ha KaXKJOM YYacTKE€ OT CpPEOHEro apu(pMETHUECKOro 3HAYECHMS
pe3ynbTaTOB U3MEPEHUN I JaHHOTO y4JacTKa He JOJDKHO npeBbimath 2%. [locne
BBIIIOJIHEHUS YJIBTPa3BYKOBBIX MCIBITAHUNM Ha KaXIOM YYacTKe OIPEIEIISAIOT
IPOYHOCTh OETOHA METO/IOM OTPBIBA CO CKAJIBIBAHUEM.

4. YcraHOBJIEHHE I'PaAyHPOBOYHBIX 3aBUCUMOCTEH

4.1 Obwue npunyunsvi

YpaBHEHHE IpalyHPOBOYHOM 3aBUCHUMOCTH UMEET OOITUH BU/I:
R, =a, + aiwx, (7)

rae R, — npouyHocThs O€TOHA, ONpeesaeHHast Mo rPagyrupOBOYHON 3aBUCUMOCTH,
Mlla;

X — KOCBEHHBIM TOKa3aTellb MPOYHOCTH (JUaMEeTphl OTIEYATKOB, BEIMYMHA
YIOPYroro OTCKOKA, YCIOBHOE HANpSIKEHWE OTphIBA JIMCKA, MOKa3aHUE mpudopa
yAapHOTO UMMYJIbCa, CKOPOCTh yibTpa3Byka). KoadduimeHnTs! a; u ap BHIYUCIAIOT
o ¢popmynam (8) u (11).

ay = 2 e Cox) ®)
Ry==t ©)

¥ =8 (10)
& =Rp—ax (11)

Rp - CpeIHAsA MPOYHOCTh OETOHOB, MCHBITAHHBIX IIPU YCTAHOBJICHUU
rpagyupoBOYHOM 3aBucuMoctu, Mlla;

N - YUCII0 CepUii 00Pa3IOB WM YY4ACTKOB KOHCTPYKIIMM, MCIIOJIb30BAaHHBIX
JUISl yCTAaHOBJIEHUU FPAyUPOBOYHON 3aBUCUMOCTH;

Rip, Xi - eIMHUYHBIC 3HAYEHHS NMPOYHOCTH M KOCBEHHOTO MOKa3arelss uisi I-i
cepru 00pa3IOB WK I-0T0 y4acTKa KOHCTPYKIIHH.
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[loncraBuB B opmyny (7) uucneHHble 3HAYEHHUS KOI(DPHUIMEHTOB ap U ai,
[OJY4aloT T'paAyUpOBOYHYIO 3aBUCHUMOCTh INPOYHOCTH OETOHAa OT KOCBEHHOI'O
1oKaszateisi, IO KOTOpPOW, TOJACTaBissl 3HAUYCHUS KOCBEHHBIX IOKa3aTesei,
BBIYUCIIAIOT TPOYHOCTh OETOHa B cepHM OOPA3lOB MM Ha KaXJIOM Y4acTKe,
MCIIOJIb30BAaHHBIX JIJIsl TOCTPOCHUS ATON TPaTyUPOBOYHOMN 3aBUCUMOCTH.

KoppeKkTupoBKy yCTaHOBIEHHON TI'paJyHMpOBOYHONM 3aBUCUMOCTH MPOBOJST
yTeM OTOPAaKOBKU €IMHUYHBIX PE3yJbTaTOB MCIBITAHUNA, HE YIOBICTBOPSIOIINX
YCIIOBUIO

| Siu—Sigpl

<) (12)

rac ST - 0CTAaTO4YHOC CPCAHCKBAAPATHYCCKOC OTKIOHCHHUC, OIPCACIIEICMOC 110

bopmye
,Z(Ri —Rin)?
Sr= # : (13)

rae Riy - mpouHocTh OeToHAa B | - TOW cepur 0Opa3IOB WU HA | - TOM y4acTKe
KOHCTPYKIIUH, ONpe/IesIeHHas 110 TPaynpOBOYHON 3aBUCUMOCTH;

Rip — ¢akTudeckas mpoyHOCTh OeTOHa B I-TOW cepuH OOpas3loB WM Ha I-TOM
y4aCTKE KOHCTPYKIIUH.

[Tocne oTOpakoOBKM rpayMpOBOYHYIO 3aBUCMMOCTDH YCTaHABIMBAIOT 3aHOBO IO
OCTaBIIMMCS Pe3yJIbTaTaM UCIBITAHH.

KoppekTupoBKy rpaaynpoBOYHON 3aBUCUMOCTH TPOBOIAT A0 TEX MOp, TTOKa BCE
CIMHUYHBIC PE3y/IbTaThl UCTIBITAHUN OyIyT yaoBieTBOpsATh yciaosuio (13). ITocme
ATOTO BBIYHCIIIOT OTHOCUTEILHYIO MTOTPEITHOCTh YCTAHOBJICHHOM TPaTyHpPOBOYHON
3aMCMOCTM 110 hopmyJie:

: (14)

:mliln

¢

rae Sy - OCTaTOYHOE CpeAKBapaTuiecKkoe oTkioHeHue, MlI1a;

ﬁq, — cpenHeapudMeTuyeckoe 3HaueHue (PAKTUUYECKOM MPOUYHOCTH Cepuid

0o0Opa3l0B WM YYAacTKOB, HCIIOJIb30BAHHBIE ISl TOCTPOEHUS TpalyHpOBOYHOM
3aBUCUMOCTH IOCJIE €€ KoppeKkTupoBku, MI]a.
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[To 3HayeHMsIM (HAKTUYECKOM MPOYHOCTH U MPOYHOCTH, PACCUUTAHHOW IIO
YCTaHOBJIEHHOM TIPagyMpPOBOYHON 3aBUCHUMOCTH, BBIUUCISIIOT KO3 PUIMEHT
KOPPEJSLUHU 711 yCTAaHOBJIEHHOM I'PaynpPOYOYHON 3aBCUMOCTH

(15)

rae R;, - eAMHMYHOE 3HAYEHHE MIPOYHOCTH OETOHA Cepuu 00pa3IOB WU
YYaCTKOB KOHCTPYKIIMH, OIIPEAECIEHHOE I10 YCTAHOBJICHHOW TIPaJlyHpPOBOYHOU
3aBUCUMOCTH;

R, - cpenHeapu(METHUECKOE 3HAYEHHE IIPOYHOCTH CepHMil 00pasloB WU
YYaCTKOB KOHCTPYKIMH, PACCUUTAHHOE MO YCTAHOBJIEHHOM TIpagyupOBOYHOU
3aBUCUMOCTH ¥  HUCIOJIb30BAHHOE IIPU  YCTAHOBJIEHHH TPaAyHPOBOYHOMN
3aBUCUMOCTH;

R,y - pakTrueckas npovHOCTh OETOHA CepUr 0OPA3IOB UK YYaCTKOB;

Ry, — cpenneapupmeTnuecKoe 3Ha4eHne (PaKTHIECKO IPOYHOCTH OETOHA CEpHH
oOpa3IloB WJIM YYaCTKOB KOHCTPYKIIMHM, HCIIOJB30BAHOE TIPU YCTAaHOBJICHUU
IpalyupOBOYHON 3aBUCUMOCTH.

YcranoBneHHas rpagynpoBoOYHas 3aBUCUMOCTD IPUTroaHa JJIsI UCIT0JIb30BaHMA,

OTHOCUTEJIbHASL MOTPEIIHOCTh TPAJyUPOBOYHON 3aBUCHMOCTH HE TPEBBIIIACT
15%, a koadumuenT xoppemsiuu r > 0,7.

4.2 IIposepra epadyupo8ouHoll 3a8UCUMOCTIU

[IpoBepKy rpaayupoBOYHON 3aBUCHMOCTH MPOBOJSIT HE PEXE OJHOIO pa3za B 2
MecsiIa.

JI71st 3TOr0 M3rOTOBJISIIOT HE MEHee 6 cepuil 00pa3loB-KyOOB ¢ HOMUHAIbHBIM
pasmepoMm pebpa He MeHee 100 MM wiam BBIOMpAOT HE MeHee 6 YdYacTKOB
MOHOJIUTHON KOHCTPYKIIHH.

Jlnst kax ol cepun 00pasioB WK ydacTKa ONPEEISIIOT CPETHUE 3HAUSHHS KOC-
BCHHOW XapaKTepUCTUKH U (HAKTHUECKOW MPOYHOCTH OeToHa (M0 JTaHHBIM
UCIBITaHUs Ha npecce Rip WM METOAOM OTpBIBA CO CKAJIBIBAHUEM).

3areM BBIYHCISIOT cpefaHee apudMeTUYecKoe 3HauyeHHWE KOCBEHHOM
XapaKTePUCTUKHU JIJIsl BCEX MIECTU cepuid (y4acTKOB) 1Mo popmyiie
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XX

n

X=

(16)
rae N - 4yucino cepuil (y4acTKOB), UCIHBITAHHBIX JJI MPOBEPKU T'PayuPOBOUYHOM

3aBHUCHUMOCTH.

[locne sToro ucmbiTaHHbIE cepud (y4acTKH) OOpas3lOB pa3ieisiiOT Ha JBE
TPYIIIBI.

B mepByro rpynmy BKIIOYAOT cepuu (YYacTKH), CpEAHHE 3HAYCHUS
KOCBEHHOW XapaKTEPUCTUKH KOTOPBHIX HE MPEBBIMIAIOT UX CpeIHEe 3HAYCHHE IJIS
BCEX cepuid (y4acTKOB):

Xi<Y

Ko BTOpoOil rpyniie OTHOCATCS BCE OCTalbHbIE cepuu (Y4acTKH), TO €CThb T€, y
KOTOPBIX

XiZ)_(

[To pe3ynbpTaTaM Hepa3pyLIAIOMIEr0 KOHTPOJIS OMPEAEIISIOT TPOYHOCTh
O0eToHa B Kax10i1 cepun Rjy M0 yCTAaHOBIIEHHOM TPayUpOBOYHON 3aBUCUMOCTH.

FpaIIYI/IpOBO‘-IHaH 3aBUCHUMOCTD OOITYCKACTCsA K ﬂaHBHeﬁmeMy IIPUMCHCHUIO ITPH
OJHOBPCMCHHOM BBIIIOJIHCHHUHN CJICAYIOIIHNX YCHOBHﬁ:

1) Pasnocth Rjg - Rig He MMeeT OAMHAKOBOTO 3HAKA B IMSITH U3 IECTH UCTIHITAHHBIX
cepuii 00pasIoB (Y4acTKOB).

2) CpenHee KBaJIpaTHYECKOE OTKIOHEHUE Sy MPOYHOCTH OETOHA B MCIBITAHHBIX
cepusix (ydacTkax), onpeieieHHOe 1o popMmyiie

Rip—Rin)*
5= [ R” (17)

HE JOJDKHO TMpeBbIIaTh Oojiee YeM B IMOJTOpa pa3a CpeAHEKBAPAaTUYECKOE
OTKJIOHEHUE HCIIOJIb3YEMOU IPagyupOBOYHON 3aBUCUMOCTH

Sn<1,5S; (18)

3) 3nauenue pasHoctd (Rip - Rix) HE ITOIKHO MMETh OJMHAKOBOTO 3HAKa IS
cepuii 00pa3ioB (y4acTKOB) MEPBOI U BTOPOU Ipyni (TO €CTh B KaXKJI0M rpyIine 3Ta
Pa3HOCTh JIOJDKHA OBITh C MOJIOKUTEILHBIM U OTPUIIATESIILHBIM 3HAKAMH).
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['panynpoBOYHYIO 3aBUCHMOCThH YCTAHABIIMBAIOT 3aHOBO, €CJIM HE BBITIOJIHICTCS
XOTss OBl OJHO YCIIOBHME TMPOBEPKH, a TaK)Ke NMPU H3MECHCHHH BHJIa KPYITHOTO
3aITOJTHUTEIIS, TEXHOJIOTHUH MIPOU3BOJICTBA OCTOHA, TIPH BBEJACHHUH J0OABOK, a TaKKe
Ipyd W3MCHCHMHM BHJAa IICMEHTA, BHECEHHH KOJUYCCTBCHHBIX HW3MCHCHHUH B
HOMHUHAJIBHBIM COCTaB O€TOHA, MpeBBIMIAIIIMX IM0 pacxoay mementa +20 %,
KpymnHoro 3anonxutens +10.

Takum ke 00pa3oM BBINOJHSAIOT MPOBEPKY T'PAAYUPOBOYHON 3aBUCUMOCTH TPH
WU3MEHEHUH THUIa puodopa.

4.3 Koppexmupoeka 2padyupo8oyHoll 3a8UCUMOCIU C YUEmOM OONOIHUMENbHO
nOJIyuaemvlx pe3yibmamos UCHbIMAaHi

KoppekKTHpOBKa YCTaHOBIEHHOW IPaJyMpOBOYHON 3aBUCUMOCTH C YYETOM
JOTIOJTHUTENBHO MOJIy4a€MbIX PE3YyJbTAaTOB MCHBITAHUNA JOJKHA MPOBOJUTHCS HE
pexe OHOTro pasa B Mecsll. [IJis 3TOro K CyIeCTBYIOIUM pe3yabTaTaM UCIbITAHUN
N00aBIIIOT HE MEHEEe TpPeX HOBBIX pe3yinbTaToB. [lo mMepe Hakomiiens JaHHBIX
pe3yJIbTaThl MPEAbIAYIINX UCTIBITAHUM, HAUWHAs C CAMbIX NIEPBBIX, OTOPAKOBBIBAIOT
Tak, 4yToObl oOuiee uuciao pe3yiabTatoB He mpesbimano 20. Ilocne nobasnenus

HOBBIX PC3YJIbTATOB OT6paKOBKI/I CANHNYHBIX PC3YJIbTATOB, HC YIOBJICTBOPAIOIINX

| Sin=Sigl
YCJIIOBHIO lHS—lcb < 2 MMHHUMAJIbHO€ M MAaKCHUMajJbHO€ 3HAYCHUS KOCBEHHOI'O
T

MOKA3aTelsd, T'PaJlydpOBOYHYIO 3aBHCUMOCTh U €€ mapameTpbl (OTHOCUTEIbHAs
MOTPEIIHOCTh, KOA(PGUIIMEHT KOPPEIISIIIUN) YCTAaHABIUBAIOT BHOBD.

4.4 Ymounenue epadyupo8ouHol 3a8UCMOCMU

IIprMeHeHne yCTaHOBIEHHOW T'PaJlyMpPOBOYHOM 3aBUCHMOCTH JJIsI KOHTPOJIS
IPOYHOCTH OETOHA, OTJIMYAIOLIETOCs IO COCTaBy OT OeToHa, Il KOTOpPOTO
IOCTPOEHA 3Ta TpajyupOBOYHAs 3aBUCHUMOCTb, JOIYCKAETCs, €CIU H3BECTEH
ko3 ¢unueHt coBnageHuss K. [nsg 3Toro He MeHee 4YeM Ha TpeX ydacTKax
KOHTPOJIUPYEMON  KOHCTPYKLUMHU  ONPEAENAOT KOCBEHHbIM IOKa3zarelb |
(baKkTUYECKyI0 MPOYHOCTh OeTOHa (METOJOM OTphIBAa CO CKAJBIBHUEM HIIU TI0
otOpaHHBIM 00pa3iam). Koadduiinenra coBnageHus: BRIMUCIAIOT M0 hopmysie

Riy
R

K= R, (19)

n

rac R;3— (axkTuueckass mpoyHOCTL O€TOHA B HJaCTKEe, OoImpecaciICHHasaA MCTOAOM
id

OTPBIBA CO CKAJILIBAHUEM WJIM UCTIBITAHUEM OTOOpaHHBIX 00pa3ios, Mlla;
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R;;, - mOpouHOCT, O€TOHA B Yy4YacTKe, OMNpEIEJeHHas IO HCIOJIb3yeMOil
rpaaynpoBo4YHOM 3aBucumoctu, Mlla;
N — YUCJIO YYACTKOB.

R.
Koaddunuer coBnageHuss npuroieH JJisi UCIIOIb30BaHMsI, €CJIM OTHOIIEHHE R—lq’
iH

JUIsl Kaxzaoro ydactka He mMeHee 0,7 u He Oonee 1,3 m OoTiIMYaeTcss OT CPEIHEro
3HauyeHUs He Oosiee ueM Ha 15%.

Jlyst onipeiesieHnst MPOYHOCTH OETOHA UCTIBITHIBAEMON KOHCTPYKIIMH 3HAYCHUS,
MIOJIYYCHHBIC IO HWCIIOB3YEeMOW TPaIyHpPOBOYHON 3aBUCUMOCTH, YMHOXKAIOT Ka
KO3 UIIMEHT COBNAJCHUS.

5. YcTraHoBJIeHHE TPAyMPOBOYHBIX 3aBHCUMOCTEN C NCIOJIb30BAHUEM
KOCBEHHBIX MEXaHM4YECKHX METO/I0B
( Ha MpuMepe MeToIa YIPYIroro 0TCKOKa )
5.1 Yemanoesnenue epadyuposoyroti 3a8ucumocmu

['panyrpoBoYHasi 3aBHCUMOCTb YCTAaHOBJE€HA JJII KOHTPOJIA MPOEKTHON
MPOYHOCTH O€TOHAa BUOPONPECCOBAHHBIX TPOTYapHBIX IUIMT €CTECTBEHHOTO
TBepAeHUsA. [l 3TOro W3 MapTUM IUIMT TUMA OpyCYaTKM HOMHHAIBHBIMU
pasmepamu 100x100%200 MM , B TeueHHne paboyeil HeJeIU METOJO0M CIy4alHOM
BBIOOpKH ObLTM 0TOOpaHs! 15 cepuii nmo 6 uzaenuii. [lepen ucnpiTaHueM U3 Kaxaou
TPOTYapHOU IUIUTHI OBUTH BHIMTUJIEHBI IO OTHOMY 00pa3ily-kyOy ¢ pazmepom pedpa
100 mMm. Ilpu ompenesneHHH BEIMYMHBI YOPYrOro OTCKOKa KaXAbld 00pasery
oOxkumancs ycuuem 30 kH na npecce UIT-100, mocie yero Ha aABe ero OOKOBbIE
IpaHyd HAHOCWIKCH 110 5 yaapoB ckiepomerpa OMIII-13. 3aTem Bce 006pasiisl ObLTH
UCIIBITaHbl Ha Mpecce N0 paspyuieHus. CpelnHue 3HAYECHUS BEIWYUH YIPYroro
OTCKOKa W (DaKTHYECKOW MPOYHOCTH OETOHAa B KaXKIOW HCIBITAHHON CEHPHUH
npuBeAeHsbl B Ta0d. 10.

Ta6nuna 10 — Pe3ynbratsl UCTIBITAHUS CEpUil 00pa3IloB

Ne R H Ry-Rig)* _ Riy- Ry — R
ccpun Hi Rig _¢Ri¢ ?Hi Eﬁd)— I;CIZ; (H-H) Rin Rig ; (Ru R llsiruﬂ
1 |2 3 415 6 7 8 9 10 11
1 1399 303 0]-08 0 0,64 29,2 | -1,1 1,21 <2
2 408 |327 24| -17 4,08 2,89 29,8 | -2,9 8,41 <2
3 [360 |287 16 | 3,1 4,96 9,61 26,9 | -1,8 3,24 <2
4 344 |268 3552 18,2 27,04 26,0 | -0,8 0,64 <2
5 [352 282 21139 8,19 15,21 279 | -0,3 0,09 <2
6 |397 322 -19 | -0,6 1,14 0,36 30,7 | -0,4 0,16 <2
7 422 {302 0,1 |-31 0,31 9,61 323 |21 4,41 <2
8 | 411 |302 -0,11]-20 0,2 4,0 316 |14 1,96 <2
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[Tponomxenue Tadauibl 10

12 3 475 6 7 ERIE 10 11
9 | 406 |304 01|15 0.15 225 | 313 |09 0.81 <2
10385 | 297 0.6 [ 06 0,36 036 | 309 | 1.2 144 <2
11366 | 287 16 |25 5,32 625 | 288 | 01 0,01 <2
12386 | 29.1 1205 0,6 0.5 | 300 | 0.9 0.81 <2
13406 | 326 23|15 414 225 | 321 |05 0.25 <2
14419 | 331 28| 25 7.0 6.5 | 321 | 1,0 10 <2
15[ 398 | 311 09|07 0,63 049 | 308 | -03 0,09 <2
H Ry Z — 55728 Z — 874 Z — 245
=391 | =303
a, =22020,63;  q,=303-063x391=72

Takum 06pa30M, HCXOJHOC YPABHCHUC IIPUHUMACT BU
R.=0,63H + 7,2 MIla (19)

OcrarouHoe CPCOHCC KBAAPATHICCKOC OTKIIOHCHHC ATOM 3aBUCHUMOCTH, MllIa:

,24,53 _
St = 15-2 1,37

Tak kak CAMHWYHLIC 3HAYCHUA IIPOYHOCTH JIA K&)I(I[Oﬁ CCPHUU YAOBIICTBOPSAIOT

YCIIOBHIO llq;—"{l < 2, KOPPEKTHPOBKA TIPaJyHPOBOYHOM 3aBUCHMOCTH HE
m

TpebyeTcs.

OTHOCHUTENBHAS TOTPENTHOCTh YCTAHOBJIECHHOM I'PalyipOBOYHON 3aBUCUMOCTH

S—Tl <100 =% x100 = 4,5% < 12%.

V==
R

’

KoadduumeHT koppensiuu rpalyupoBOYHOM 3aBUCUMOCTH
Z(Ri— R)X(Rig—Rgy)
\/Z(RiH_ ﬁH)Z X ’Z(Ri(])_ﬁd))z

Takum 006pa3om, yCTaHOBJICHHAS TPAAYyUPOBOYHAS 3aBUCUMOCTh MOKET OBIThH

=0,76> 0,7

r =

MCIIOJIb30BaHa JIJIT KOHTPOJIS MMPOCKTHOM MPOYHOCTH OCTOHA TPOTYapHBIX TUIHNT.
5.2 Ilposepk epadyuposoyHoli 3a8UcCUMOCHU

JIJIsi TIpOBEpKH TPAaTyHPOBOYHOM 3aBUCUMOCTH W3 36 TpPOTyapHBIX TUIAT
tommuHoi 10 cM, OTOOpaHHBIX CIydyalHBIM O0pa3oM W3 OJHOW MapTHH, ObUIH
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BBIMHIJICHBI IO OTHOMY 00pa3iy-KyOy. Bce 06pasiisl mpon3BoIbHBIM 00pa3oM ObLIn
CrpynnupoBasbl B 6 cepuit o 6 mtyk. [locie 3Toro no Meroaunke, U310KEHHOMN B
n.3.3, ObUIM OmpeaeNieHbl 3HAaYeHUsi OTCKOKa Ooifka ckiepomerpa OMII-130 u
daktuueckass mpouyHoctb OeroHa mo ['OCT 10180. 3a enuHuWyHBIE 3HAYCHUS
OPUHATHI CpelHKe apuMeTHUYecKue 3HaueHusi OTCKOKa H; Iiis Bcex o0pasioB
KOKJ0M cepur U cpeaHee apupMeTuyeckoe 3HaueHHe (PaKTUYECKOW MPOYHOCTH
0eToHa R;q B 00pa3liax KaxkJ10M cepuu.

[TocTaBUB eIMHUYHBIC 3HAUCHUS YIIPYroro oTckoka Hj B ypaBHeHune
rpaxyupoBoyHOi 3aBucuMocTd Ry = 0,63H + 7,2, momydnm pacdeTHbIC 3HAUCHHUS
IIPOYHOCTH OETOHA B KaxKI0 cepun Ry, (Tabm. 11).

Tab6muma 11 — IIpoBepka rpagynpoBOYHOM 3aBUCUMOCTH

EQMHIMHBIE | pagryueckas | [pounocts 6etona o
Ne SHAYCHIA 110 TPAyMPOBOYHON | ¥ &
oTckoka, Hi, IPOAHOTTE 3aBUCHMOCTH, Ri I I
cepuu oeroHa, Rig, > . o
B CepHu MIIa, B cepun MllIa, B cepun > 5‘:
1 34,6 28,0 29,0 -1,0 1,0
2 38,1 32,7 31,2 +15 2,25
3 44,7 34,7 35,4 -0,7 0,49
4 43,1 38,5 36,4 +2,1 441
5 46,0 37,7 36,2 +15 2,25
6 42,8 39,2 37,2 +2,0 4,0
H=416 y=14.4

B nepByto rpynny otHocum cepun Nel m Ne2; BO BTOpYIO — BCE OCTAJIbHBIE.
[TepBoe u TpeThe yCI0BHsI IPOBEPKU BHIIOIHSIOTCS AJIs1 00€UX TPy Cepuil.

CpenHee KkBaipaTUYECKOE OTKIIOHEHUE
,14.4
Sm = P 1,7 <1,5%1,37 =2,06 MIIa (BbIlOJIHEHHE BTOPOTO YCIOBHS)

Takum 006pa3om, rpaayupoBOYHAS 3aBUCUMOCTh
Rs =0,63H + 7.2 MIla
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OTBCHACT BCCM TPEM YCIOBUAM IIPOBCPKH W IMPUTOJHA IJIA I[aJ'IbHeI\/'IHICFO
IMPUMCHCHUA.

6. YcraHoB/ieHHe IrpaJlyHPOBOYHbBIX 3aBUCMMOCTEN C onpeaeeHneM
(akTHYecKoil MPOYHOCTH METOAOM OTPbIBA CO CKAJIbIBAHHEM

6.1 Obwue nonoscenuss

['panynpoBoOYHBIE 32aBUCUMOCTH, YCTAHOBIICHHBIE C UCIIOJIb30BAHUEM METOAA
OTphIBA CO CKaJILIBAHUEM JMJIA OIpejesieHus] (PAaKTUYECKON MPOYHOCTH OETOHa,
UCIIOJB3YIOT, TJIAaBHBIM 00pa30oM, MPU KOHTPOJIE MPOYHOCTH OETOHA MOHOJMTHBIX
KOHCTpyKIMH. [Ipu 3TOM 4Hame BCero B KayeCTBE KOCBEHHOM XapaKTEPUCTUKU
IIPOYHOCTHU UCTIOJIB3YIOT CKOPOCTH YJIbTPa3ByKa.

['panyrpoBOYHBIE 3aBUCUMOCTH sl O€TOHA MOHOJIUTHBIX KOHCTPYKILIMMA
YCTaHABIMBAIOT C YYETOM BHJA M PACIOJOKEHUS KOHCTPYKLUH: OTAECNBHO IS
BEPTUKAJIbHBIX KOHCTPYKIUH (KOJIOHHBI, MUJIOHBI, CTEHBI, AHAPparMbl )KECTKOCTH U
T.I), MJIOCKUX FOPU30HTAIBHBIX KOHCTPYKLIMU (IUIMTHI NEPEKPHITUIA U MOKPBITUH,
(GyHIaMEHTHBIE IUIMTHI) M TOPU3OHTAIBHBIX JUHEHHBIX KOHCTPYKIMM (Oaiku,
pUresnu, JEHTOYHbIE (PYHIAMEHTHI U JIp. ).

I[Ipy  ycTaHOBIEHMH TPAAYUPOBOYHOM  3aBUCUMOCTH 110  JIaHHBIM
[apAJUICIIbHBIX HUCIBITAHUN YJIBTPa3BYKOBBIM METOAOM M METOJOM OTpbIBA CO
CKAJIBIBAHMEM HA MOJMJICKAIIMX  HCHBITAHUIO KOHCTPYKUMSIX MPEABAPUTEIBHO
MPOBOJAT YJIBTPA3BYKOBBIE U3MEPEHHS U OMNPEICIISIIOT YYaCTKU C MUHHAMAaJIbHBIM
Vinin @ MakcuManbHbIM V. 3HAQUEHUSIMH CKOPOCTH YJIbTpa3ByKa. 3aTeM
BBIOMPAIOT HE MeHee |2 ydacTKOB, BKJIOYAas YYacCTKH, B KOTOPBIX BEJIMYMHA
CKOPOCTH YJbTpa3ByKa MAaKCHMaJIbHAa, MUHUMAJIbHA W HMEET IPOMEXYTOUHBIE
3HAYECHUS.

[Tocne ucnpITaHUsT YJIBTPA3BYKOBBIM METOJOM BCE YYACTKHA HCHBITHIBAIOT
METOJOM OTpbIBa CO CKajbpiBaHHeM. [Io pe3ynbTaTaM napasuiesIbHbIX HCIBITAaHUN
YCTaHABJIMBAIOT T'PAAYUPOBOUYHYKO 3aBUCUMOCTb 110 METOAMUKE, U3JI0KEHHOW B II.
3.1.

[IprmeHeHne yCTaHOBJIEHHOW IPagyuPOBOYHOM 3aBUCUMOCTH JOMYCKAETCS
TOJIBKO JIJIS1 3HAYEHUN CKOPOCTH 3BYKA, ITOMAAIOMINX B IUAIA30H OT Vi 10 Vipox
[Tpu 3TOM KO3 (PDUITMEHT KOPPETAUNA 3aBUMOCTH ' TOKEeH ObITh He MeHe 0,7, a
CpeIHEKBaApaTHIECKas MOTPEITHOCTh vV He Ooiee 0,15.
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OTHOCHUTENbHYIO TIOTPENTHOCTh TPAIyUPOBOYHON 3aBUCHUMOCTH BBIUYUCISIOT TIO
bopmyie

S
V==, (20)
Rig.
rae Ry - cpennss GpakTuyeckas MpoYHOCTh OETOHA YYaCTKOB, UCIIOIb30BaHHbIX
IIpY IIOCTPOCHUU I'PaAyUPOBOYHON 3aBUCUMOCTH;
Sthm. - CPEHEKBaIpaTUUYECKasi OIIMOKA YCTAaHOBJICHHOW IPaAyUupOBOYHOM
3aBUCUMOCTH BBIUYUCIISETCS IO opMyIie

_ /Z(Ricb_ Riy)?
ST.H.M. - n—2 ) (21)

rae N — 4UCiI0 y4YacTKOB, MCHOJIb30BAHHBIX JJISI HOCTPOCHUSA TPagyupPOBOYHOM
3aBUCUMOCTH;

Ry - dakTHyecKass MPOYHOCTh OCTOHA  HA I-TOM MydYacTKe, OIpeieiicHHAs
OTPBIBOM CO ckasbiBanueM. Mlla;

R;, - IpOYHOCTH OCTOHA Ha I-TOM ydYacTKe, BBIYMCIICHHAS IO yYCTAHOBJICHHOMN
rpaayupoBo4YHOM 3aBucumoctu, MIIa.

[Ipyu koHTposie mNpPOYHOCTH OE€TOHA B  MOHOJHUTHBIX  KOHCTPYKIIHSX
CpeIHEKBaApaTHIECKas OmMUOKa IPaTyuPOBOYHON 3aBUCUMOCTH S, OMpPEACIsIeTCS
o ¢hopmyiie

St =SZum + SEuoe.  (22)

I€ Simoc - CPEOHSSA KBaApaTUUYECKas OLIMOKA IpalyupOBOYHOM 3aBUCUMOCTHU
METOJa OTPHIBA CO CKaJlbIBaHUEM, pruHUMaeMas paBHout 0,04 ot cpegnen
MPOYHOCTH OE€TOHA YYACTKOB, UCIOJIB30BAHHBIX ISl IOCTPOCHHUSI TPAAyHPOBOYHOMN
3aBUCUMOCTH aHKEPHBIM YCTPONCTBOM C riayounoi 48 mm; 0,05 ot cpeaneit
MPOYHOCTH TMpHU aHKepe TiryouHoi 35 mm; 0,06 OT cpeHelt MPOYHOCTH MPU aHKEPE
riyounoi 30 MM u 0,07 OoT cpeiHel MPOYHOCTH TIPU aHKepe rTyouHoi 20 MM; 1is
paspymarmux MeronoB — 0,02 cpeaHeil NpOYHOCTH UCTIBITAHHBIX 00Pa3LOoB.

6.2 Illpumep ycmarno8nenus 2padyupo8OYHOU 3ABUCUMOCIIU «CKOPOCHb
VIbMPA38yKA-NPOYHOCHIbY

Huxe npuBeneH npuMep yCTaHOBJIEHMs TPayUpOBOYHON 3aBUCHMOCTH IO
pe3yibTaTaM MNapajUIebHBIX HM3MEPEHUN CKOPOCTH YIbTpa3BykKa M IPOYHOCTH,
OTpeeICHHOW METOJOM OTpbIBAa CO CKajblBaHHEM. Pe3ynbTaThl MONYy4EHBI MPH
UCTIBITAaHUU 9 KOJIOHH cTposierocs 19-3TaKHOTO aIMUHUCTPATUBHOTO 3/1aHUS B T.
PocrtoBe-na-/lony (tabxn. 12). Jlna mocTpoeHusi rpagydupOBOYHON 3aBUCHMOCTH
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BBIOpaHbI 18 y4acTKOB Ha KOJIOHHAX, PACIOJIOKEHHBIX 110 OJTHOM HA KaKJIOM 3Taxe

u 336CTOHI/IpOBaHHHX n3 OeToHa OAHOI'O M TOI'O K€ COCTaBa.

Tabnuna 12 — Pe3ynbraThl napajijiebHbIX ONPEAeNIEHU CKOPOCTH YIIbTpa3ByKa U

IMPOYHOCTH OeToHa MCTOAOM OTpBa CO CKAJILIBAHUCM

[Ip-Tp

YpaBHEHUE UCKOMOM 3aBUCUMOCTHU IIPUHUMAEM JIMHEWHOI'O BUIA:

R=a+aV

Cpensist Ipo4HOCTH OeToHa Ry= 36,6 MIla,

Cpenssis cKopocTh yibTpasyka V = 4091,7 m/c

Ne | Cxopocts | 6etoHa, Ry 7 Igﬁd’); W - Rin (R; IR — Rig|
Drax | yu4- | V3, m/c M, | e | v i9 _ V2 Ry | R | — ;’ o
TV Ry | Re || @ ) b | = Rid) ;
Vi)
1 3630 32,4 4,2 462 | 19404 | 213444 | 31,1 | -13 1,69 0,7
1 2 4199 35,6 1,0 |-187 | -187 | 34969 | 378 | 2.2 4,84 1,2
3 4103 39,6 -3,0 | -11 33 121 36,7 | -2,9 8,41 1,6
. 4 4023 33,7 2,9 69 | 2001 | 4761 | 358 | 21 4,41 1.2
5 4363 38,4 -1,8 | -271 | 487,8 | 73441 | 39,7 | 13 1,69 0,7
. 6 4162 40,2 -38 | -78 | 2964 | 6084 | 374 | -28 7,84 15
7 4350 39,2 -3,8 | -258 | 980,4 | 66564 | 395 | 0,3 0,09 0,2
. 8 4470 42,3 -3,9 | -378 | 1474,2 | 142884 | 40,9 | -14 1,96 0,8
9 3808 32,6 4,0 284 | 1136 | 80656 | 334 | 08 0,64 0,4
" 10 4211 40,4 -1,8 | -119 | 2142 | 14161 | 38,0 | -24 5,76 13
11 3990 37,8 38 | 188 | 714,4 | 35344 | 355 | -2;3 5,29 13
° 12 3897 32,8 49 | 195 | 9555 | 38025 | 344 | 16 2,56 0,9
17 | 13 3689 32,3 43 | 483 | 2076,9 | 233289 | 32,1 | -0,2 0,04 0,1
14 4303 37,3 -0,7 | -211 | 147,7 | 44521 | 39,0 | 17 2,89 0,9
15 4351 38,8 -2,2 | -259 | 569,8 | 67081 | 395 | 0,7 0,49 0,4
. 16 4389 39,3 -2,7 | -294 | 793,8 | 86436 | 40,0 | 0,7 0,49 0,4
17 3770 30,8 58 | 322 | 1867,6 | 103684 | 33,0 | 2,2 4,84 1,2
. 18 3970 35,5 11 | 128 | 140,8 | 16384 | 352 | -0,1 0,01 0,1
Y = 13851 Y = 1220288 Y = 53,94
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XR RXV V)_ 13851
Hv_v)g 1220288

&=R-a-V =0,0113x4091,7 - 36,6 =— 9,64

=0,0113

KoaddunmenTsr:

Fpa,HYHPOBOqHaH 3aBUCUMOCTD OIIMCBIBACTCA YPABHCHUCM!

R,=0,0113xV —9,64 MIla

Cpennsis  kBajgpaTHdeckas  OImMUOKA YCTAaHOBIIEHHOM T'paJydpOBOYHOM
3aBUCUMOCTH COCTaBJISIET:

Span = Z(Rup Rm /53 94 _ = 1.84MIIa

|Rin—Rig)
HOCKOHBKy YCJII0BHC Lﬂs—ub II0 BCEM Y4YAaCTKaM BBLIIIOJHACTCA,
T

KOPPEKTUPOBKA I'PaIyUpPOBOYHOM 3aBUCUMOCTH HE TpeOyeTCs.

KOB(i)(l)HI_II/IGHT KOoppciiounu FpaIIYHpOBO‘IHOﬁ 3aBUCHUMOCTH COCTABJIACT:

Y (Riu— Ry)X(Rip—R;

r= 2 -086>07

VX(Riy— Riy)? X /Z(Riqb_ﬁiqb)z

Tax xax 2x100 = === x100 = 5,03% < 15%, a r > 0,7, nonyuentas

)’

IpagyrupoOBOYHAS 3aBUCUMOCTh MOXKET OBITH HCIOJIb30BaHa ISl OMPEISICHUS
MPOYHOCTH OE€TOHA YIbTPa3BYKOBBIM METOIOM.

CpennekBaapaTuyeckas OIMMOKa TPaIydPOBOYHOM 3aBUCHMOCTH St €
y4eTOM OIIMOKH METOJIa OThIBA CO CKaJbIaHUEM OIpeAeIsieTcs no GopmyJe:

Sr={%,+SF o = 1,842 + 1,462=2,35 MITa

rae: Sp,,- CPEMHsL KBaApaTHIEcKas OLIMOKa OCTPOCHHOI IPagyHpOBOYHOIL

3apucumocty; o, = 1,84 Mlla;

S0 — CPCIHEKBAIPATHIECKAs OLINOKA IPaJLyHPOBOYHOI 3aBUCHMOCTH

METO/Ia OTPhIBA CO CKaJIbIBAHUEM, IPUHUMAEMas B JAHHOM CJTy4ae Mpyu aHKEPHOM
yCTpOHMCTBE ¢ TiryouHoi 3aaenku 48 mm paBHoi 0,04 oT cpenHe MPOYHOCTH
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O€eTOHa y4acTKOB, UCIIOJIb30BAHHBIX PY MOCTPOEHUU T'PATyHUPOBOYHON

3aBUCHUMOCTH; =36,6%x0,04 = 1,46 MIIa.

MOC

[IpoBepky, KOPPEKTUPOBKY U YTOUHEHUE IPATyUPOBOYHON 3aBUCUMOCTHU
BBITIOJIHAIOT MO MpaBujIaM, U3JI0KEHHBIM B paszjeie 4.2.

7. Ilpasuna xonmpons u oyeHKu npouHOCmuy 6emoHa 8 KOHCMPYKYUAX
7.1 Tepmunwl u onpeoenenus

- Hopmupyemas npouHocms 6emona. IIpouyHOCTh OETOHA B IPOESKTHOM BO3pacTe
(kmacc OeToHa) WM €€ JOJiE B MPOMEKYTOYHOM BO3pacTe, YCTAaHOBJICHHas B
HOPMATHUBHOM WJIM TEXHUYECKOM JOKYMEHTE, IO KOTOPOMY H3rOTaBIUBAIOT
TOTOBYIO KOHCTPYKIIHIO;

- mpebyemas npouHocms 6emona: MUHUMAIBHO JOIMYCTUMOE CPEIHEE 3HAUCHUE
MIPOYHOCTH OETOHA B KOHTPOJUPYEMBIX MaPTHIX KOHCTPYKIIHHA, COOTBETCTBYIOIIEE
HOPMUPYEMOM MPOYHOCTH OeTOHA NPU €€ (PaKTUIECKOU OHOPOTHOCTH;

- gpaxmuueckuil Kiacc b6emoHa no npouyHocmu: 3HAYEHUE Kiacca OETOHA TIO
MPOYHOCTH, PACCUUTAHHOE 110 Pe3yJbTaTaM OINpeesieHus (PAKTUIECKON MPOYHOCTH
O0eToHa U ee OJTHOPOJHOCTH B KOHTPOJMPYEMOU IMapTHH;

- (paxmuueckasn npouHocmv bemona: CpeaHee 3HaUCHUE MPOYHOCTU OETOHA B
NapTUSX KOHCTPYKIMWA, pAacCUUTaHHOE IO pe3yibTaTaM €€ OIpeAesiCHus B
KOHTPOJMPYEMON MapTUX HMCHBITAHUEM KOHTPOJBHBIX OOpa3lloB WJIA METOJIOM
OTpBIBA CO CKAJIBIBAHUECM;

- cepusi KOHMpPOIbHbLIX 00pa3yos: Heckombko 00pa3lioB, M3TOTOBJICHHBIX W3
OJTHO¥ TTPOOBI TOTOBOM OSTOHHOW CMECH, TBEPACIOIINX B OJIMHAKOBBIX YCIOBHIX U
UCIIBITAHHBIX B OJHOM BO3pacTe I ompeneieHus (PaKkTUIEeCKOW MPOYHOCTH
OceToHa;

- napmus MOHOIUMHbBIX KOHcmpyKyuti. YacTh MOHOJUTHBIX KOHCTPYKIIUHN, OJTHA
WM HECKOJIBKO KOHCTPYKIIUA, U3TOTOBJICHHBIX 32 OMPEIEIICHHOE BpEMS,;

- napmus coopHvix KoHcmpykyuti: KOHCTPYKITUN OJTHOTO THIIA, TIOCIEI0BATEIHHO
W3TOTOBJICHHBIE 10 OJTHOM TEXHOJIOTMH B TEYCHHE HE MEHEe OJHOW CMEHBI M He
Oosee OTHOM HENENH U3 MaTepPHAIOB OJTHOTO BHIA;

- KOHMpOaupyembvlil yuacmox KoHcmpykyuu: YacTb KOHCTPYKINH, HA KOTOPOM
MPOBOJAT  OMpENEICHUE  €IUWHUYHOTO  3HAYeHUs  MPOYHOCTH  OeToHa
Hepa3pymaIUMHA METOAaMU;
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- anaausupyemvii nepuod: llepuon BpeMeHH, 3a KOTOPBI BBIYUCISIOT CpPEIHEE
3HaueHue KodPduiMeHTa BapualMd MOPOYHOCTHU O€TOHAa  KOHCTPYKIUH,
M3TOTOBJICHHBIX 32 3TOT NEPUO;

- KOHmpoaupyemulil nepuod: lepuos BpeMeHH, B T€UEHUE KOTOPOro Tpedyemas
IPOYHOCTH OETOHA MPUHUMAETCS IOCTOSHHOM B COOTBETCTBUU C KOA(PUIIUEHTOM
BAPHALIMH 32 NPEABIAYIINN aHATU3UPYEMBIN IEPUOL;

- mexkywuti  Kodgpuyuenm eapuayuu npounocmu 6emona: KodddummeHT
BapHally MPOYHOCTH OETOHA B KOHTPOJIUPYEMOU MapTUN KOHCTPYKIIUH;

-mexkyujuti Konmpo.s: KOHTpOIb MPOYHOCTH O€TOHA KOHCTPYKIUH, TPU KOTOPOM
3HaueHUE (PAKTUYECKOW MPOYHOCTH U OJHOPOJHOCTH IO MPOYHOCTH (TEKYIIETO
ko3 uIeHTa Baprualun) pacCCYUTHIBAIOT 110 pe3yIbTaTaM KOHTPOJIS 3TOM MapTHu;

- eOuHuuHoe 3HaueHue npouyHocmu: 3HadeHHE (AKTUYECKOM MPOYHOCTH
HOPMHUPYEMOT'O BU/IA, YUYUTHIBAEMOE IPU PACUYETE XAPAKTEPUCTUK OJHOPOIHOCTHU
OeToHa:

- 1151 BCI' (roToBbIX OETOHHBIX CMECEeH) — CpeAHee 3HAYEHUE MPOYHOCTU
O0eToHa MpoObl OETOHHOU CMECH;

- U1 COOPHBIX KOHCTPYKIMM — CpeiHee 3HaUEHUE IPOYHOCTU OETOHA MPOOHI
OETOHHON CMECH WM CpeJIHEe 3HaUEHHUE TPOYHOCTH OETOHA y4acTKa KOHCTPYKIUH
WM CpeIHEE 3HaYEHUE IPOYHOCTH O€TOHA OJJTHON KOHCTPYKIIMH;

- JUIsI MOHOJIUTHBIX KOHCTPYKIMH — CpelHEe 3HAauyeHUEe MPOYHOCTH OETOHa
y4acTKa KOHCTPYKIIMHU WA OJHOW KOHCTPYKIUU.

KoHTposib mpoyHOCTH 0€TOHA MPOBOIAT O OAHOW U3 CIEIYIOIIUX CXEM:

- cxeMa A - olpe/ieJICHUE XapaKTepUCTHUK OJJHOPOIHOCTH OETOHA MO IPOYHOCTH,
MOJIYYCHHBIX TIPH KOHTPOJIE MPOYHOCTH OeToHa mpeapiaymux naptuit bCIT umm
COOPHBIX KOHCTPYKLUN B aHAJIU3UPYEMOM IIEPUOJIE;

- cxema b — onpenenenne xapakTepuCTUK OAHOPOJHOCTH OETOHA MO MPOYHOCTH,
KOTJ]a UCIOJB3YIOT HEe MeHee 15 pe3ynbTaToB OMpeaesiCHUs] MPOYHOCTH OETOHA B
koHTposupyemoid mnaptur BCIT uim cOOpHBIX KOHCTPYKLMH M MPEeAbIIYIINX
MPOKOHTPOJIMPOBAHHBIX MAPTHUSAX B AHATU3UPYEMOM NIEPHUO/IE;

- cxema B — onpenenenue xapakTepuCTUK OAHOPOAHOCTH O€TOHA IO TPOYHOCTH,
KOI'JIa MCHOJIB3YIOT PE3YJIbTAThl HEPa3pyLIAOUIEr0 KOHTPOJISI MPOYHOCTH OJHOM
TEKylIIed  KOHTPOJUMPYEMOW IAPTUM  KOHCTPYKLMH, TIPU OTOM  YHUCIO
KOHTPOJIMPYEMBIX YYACTKOB MPU KOHTPOJIE MOHOJMTHBIX KOHCTPYKLIHM JOJKHO
OBITh HE MEHEE:

- TpEX Ha KaX]Iy10 3aXBaTKy — AJI INIOCKUX KOHCTPYKUUHU (CTEH, EPEKPBITUI,
GbyHIaMEHTHBIX TUIHT);
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- 0AHOro Ha 4 M JIMHBI (WJIM TPEX Ha 3aXBaTKy) - JUIS KaXJOW JTMHEHHOM
TOPU30HTATBHON KOHCTPYKIIUM (0ajka, purenn);

-IIECTH Ha KaXKAYI0 JIMHEHHYI0 BEPTUKAJIbHYI0 KOHCTPYKIHMIO (KOJIOHHA,
TIAJIOH).

OO111€€ YMCI0 YYACTKOB U3MEPEHUI JUIsl pacyeTa XapaKTepUCTUK OJHOPOIHOCTH
IPOYHOCTH OETOHA KaXK0M MapTHHU KOHCTPYKUUN JOJKHO ObITh He MeHee 20).

- cxema I' — 06e3 ompeneneHuss XapaKTEPUCTUK OJHOPOJHOCTH OETOHA IO
IPOYHOCTH, KOTJIa IIPX U3TOTOBJIICHUH OTIAEIbHBIX KOHCTPYKLMI WIM B HaYaIbHBIN
IIEPUOJ IPOU3BOJICTBA HEBO3MOKHO IOJYYHUTh YUCIIO PE3YJIBTATOB ONPEIACICHUS
IPOYHOCTHU OETOHA, IpeyCMOTpeHHOE cxeMaMu A, b u B, a Taioke npu npoBeieHnn
HEPA3pPYIIAIOLIEro KOHTPOJIS 6€3 HOCTPOEHUs IPaJyupOBOYHBIX 3aBUCUMOCTEH, HO
C HCIOJb30BAHWEM YHHUBEPCAJIBHBIX 3aBUCUMOCTEM NyTeM U3 NPHUBSI3KU K
MPOYHOCTH OE€TOHA KOHTPOIUPYEMOM NapTUHA KOHCTPYKIUH.

7.2 Koumpoins u oyenka npounocmu bemoua uzoeauil 3a600CK020 U320MoGeHUs

KoHTponb npoyHOCTH OETOHA B M3/1€IUSIX 3aBOACKOTO U3TOTOBJICHHUS T0KEH
IPOBOJAUTHCA M Kaxaod maptuu. [lpm 3ToM B coctaB mapTuM COOPHBIX
KOHCTPYKIUH BKIIIOYAIOT KHCTPYKLWHU, U3TOTOBJIEHHBIE U3 OETOHHOW CMECH OJTHOTO
HOMHUHAJIBHOTO COCTaBa, OT()OPMOBAHHBIE O OAHOW TEXHOJOTMU B TEUCHHE HE
MEHEe OJHOW CMEeHbl W He OoJsiee ofgHOW Heaenu. IIpu KOHTpose OTHYCKHOW U
nepeJaTOYHON MPOYHOCTH OETOHA COOPHBIX KOHCTPYKLIMNA YUCIO KOHTPOJIUPYEMBIX
KOHCTPYKIIMH KaXXI0ro BUJa NpuHuUMaoT He MeHee 10% wnu He Menee 12
KOHCTPYKIMN 3 naptud. Eciau mapTtsi cocTOMT U3 12 KOHCTPYKUMA U MEHee,
MPOBOJAT CIUIOIIHON KOHTPOJb. [Ipyu 3TOM 4YHCIO KOHTPOIUPYEMBIX YYACTKOB
JIOJKHO OBITh HE MEHEE OJJTHOTO Ha 4 M JUIMHBI TMHEHHBIX KOHCTPYKIUI (KOJOHHBI,
pUTeNH, CBay U T.IL.) U HE MEHEE OJHOTO Ha 4 M? IUIOINAN INIOCKMX KOHCTPYKIIUI
(MIMTHI TEPKPBITHM, CTEHOBBbIE mNaHenu U T.1.). Ha xaxgom y4acTKe
KOHTPOJIMPYEMBIX HM3JEIUN HEpa3pylIarolUM METOAOM OIpPEACISIOT KOCBEHBIN
IIOKa3aTellb W 10 YCTAaHOBJIEHHOW I JAHHOTO METOJa TIpagyHMpOBOYHOU
3aBUCUMOCTH PAaCCUUTHIBAIOT IPOYHOCTH Ry, 3aTEM BBIUUCISAIOT CPEIHEE 3HAUCHUE
npovyHocTH OeToHa B mapTuu R,, 1o ¢popmy.e:

Ry = 2Rin (23)

n

rae  R;, - €AMHUYHHOE 3HAYEHUE MPOYHOCTU OETOHA, OMPENEICHHOE IO
YCTAHOBJICHHOW I'palyupOBOYHOM 3aBUcUMOCTH, MIIa;
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n — oblee YUCJI0 eAUHUYHbIX 3HaYeHUH MPOYHOCTH 6eTOHA B MApPTHH.
CpenHexBaipaTHIeCKOe OTKJIOHEHUE TIPOYHOCTH OETOHA B MAPTUW U3IETUH,Sy,
MlIla,BeraucisroTopopmyIe:

Sy = [t (24)

KoaddummenT Bapuanyivi mnpoYHOCTH BBIYUCIISIIOT O (popmyIe:

v= ;—: x 100 % 25)

3Hauenre Kod(dduimeHTa BapuallMM IMPOYHOCTH OETOHA KOHTPOJIMPYEMOM
MapTUd TPUHUMAIOT PaBHBIM  KOA(DPUIIMEHTY Bapualuu, IOJy4eHHOM B
aHaJTU3UPyEeMOM (TIPEIBITYIIEM) TTEPUO/IE.

Ilo 3HaueHUIM KOB(i)(i)HHI/IGHTa Bapruanuyy, II0JYYCHHBIM B KOHTPOJIHPYCMOM
NepUoie, BEIUUCISIIOT cpeiHee apudmeTnyeckoe 3HaueHue 3Toro kodhduimenTa,
KOTOpPOC HCIOJB3YIOT IJid OIPCACIICHUSA  KJIacCa 6CTOHa B CIICAYIOIICM
KOHTPOJIMPYEMOM IEPUO/IE.

IIpu ocymecTBICHUN KOHTPOJIST COOPHBIX OCTOHHBIX U YKEJIe300€TOHHBIX
W3JICJIUH TOJDKHO COOJII0IaThCS CISAYIOIIEe COOTHOIICHHE (haKTHIECKON 1
TpeOyeMOou MPOYHOCTH OETOHA B KOHCTPYKITUH:

R, = R, (26)

rae R, — dbakTrudeckas cpeiHss MPOYHOCTh OETOHA B MapTUU KOHCTpyKuuii, MIla;

R, — TpeOyemoe 3HaueHre NPOYHOCTH OETOHA B MAPTUU KOHCTPYKIUH,
COOTBETCTBYHOIIEE €€ o HOpoaHoCcTH, Ml ]a,

RT = BHOpM.KT (27)
rac BHOpM - HOpMHUPYEMOC 3HAYCHHC KJIaCCa OeToHa 1o IMPOYHOCTH,

K. - koappunuenT Tpedyemoi mpoyHOCTH OETOHA, MPUHUMAEMbI 1o Tadu. 13 B
3aBUCUMOCTH  OT  cpegHeapupMmeTnyeckoro  kospduimeHta  Bapualuuu
Vin, OIIPENEIEHHOTO B NPEABITYLIEM aHATU3UPYEMOM IIEPHOJIE.

[TapTust COOPHBIX U3AEHNI MOJIEKUT MIPEMKE 110 MPOYHOCTHU, €CIIH (PaKTUYECKas

MPOYHOCTh OeToHa B maptuu R,, HE HKe Tpedyemoil mpoyHoctH R, , a

min
R;

MHUHUMAJIBHOC CAMHUYHOC 3HAYCHUC IIPOYHOCTHU — HC MCHCC BCJINYHNHEI (RT -

4) 1 HEe MEHEe HOPMUPYEMOTO Kjlacca OETOHA MO IMIPOYHOCTH Bigp.
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Tabmuma 13 - Koaddumment tpedbyemoit npounoctu K, mpu KOHTpOJE MO cxeMaMm
AuB

KosdbumuenT Koaddumment tpedyemoit mpounoctu K, mist
BapHALIN | poex puioB GETOHOB (KPOME MIIOTHBIX
HPOYHOCTH CHJIMKATHBIX U SYEHMCTHIX) U [UIOTHOTO | o epcTOrO OcTOMHa MacCHBHBIX
. CHUJIUKATHOI'O TUIPOTEXHUYCCKUX
V Vo % KOHCTPYKIIUH (Kpome MaCCI/IBHLIj( SeToma OeToHa KOHCTpYKIIi
THIPOTEXHHYECKUX KOHCTPYKITUIA)

6 1 MeHee 1,07 1,06 1,08 1,09
7 1,08 1,07 1,09 1,10
8 1,09 1,08 1,10 1,11
9 1,11 1,09 1,12 1,13
10 1,14 1,12 1,13 1,14
11 1,18 1,14 1,14 1,16
12 1,23 1,18 1,17 1,18
13 1,28 1,22 1,22 1,20
14 1,33 1,27 1,26 1,22
15 1,38 1,33 1,32 1,23
16 1,43 1,39 1,37 1,25
17 1,46 1,43 1,28
18 1,50 1,32
19 1,57 1,36
20 O0macTh HEOIMYCTUMBIX 3HAYCHUH 1,39

bonee 20

7.3 Konmpons u oyenka npounocmu 6€moHa MOHOJUMHBIX KOHCMPYKYULL

KonTponb npoyHocTH OeTOHa B MOHOJUTHBIX KOHCTPYKLHUSAX JOJDKEH
MPOU3BOAMUTHCS I KaXAOW MapTUX KOHCTPYKUUNA. OH MOXKET ObITh BEIOOPOUYHBIM
WIM CIUIOLIHBIM. BBIOOPOYHBIN KOHTPOJIb MPOBOJUTCS, €CIU 3TO MPETyCMOTPEHO
IIPOEKTOM TMPOU3BOACTBA pPabOT (HAampuUMep, s OLEHKH MPOMEKYTOUYHON
OPOYHOCTH  C LENbI0 ONpPENETICHHUS BO3MOXHOCTU CHSTHS ONAITyOKH, JHOO
Harpy>KeHusi KOHCTPYKIUH 10 JOCTUKEHUS TPOCKTHOW MPOYHOCTH OETOHA).

[Ipn npoBeneHMH BBHIOOPOYHOIO KOHTPOJIS MPOBEPSIETCS HE MEHEe OJHOM
KOHCTPYKLUH U3 YHCIIa OJHOPOIHBIX KOHCTPYKLUH (KOJIOHH, AUadparM KecTKOCTH,
IUIUT MEPEeKPBITUI U T.1.). Eciu KOHCTpyKUuMs GeTOHHpOBajach B T€UEHHUE Ooliee
OJHUX CYTOK (Hampumep, (yHIaMEHTHas IUIUTa), TO TPOYHOCTh OETOHa
KOHTPOJIUPYIOT Ha KaXKIOM YYacTKe, 3a0€TOHUPOBAaHHOM B TEYEHHE CYTOK.

[Ipu ompenenenun kiacca OETOHA TAPTHH MOHOJMTHBIX KOHCTPYKIIUUA C
WCIIOJIb30BAaHUEM  KOCBEHHBIX  HEPa3pyLIAIONMX  METOJOB  0OIIee  YHCIo
KOHTPOJUPYEMBIX YIaCTKOB JOJIKHO OBITh HE MEHEE:
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15 — npu cpenneit npounoctu 6etona 1o 20MlIla;
20 — ipu cpenneit npounoctu O6erona 10 30 Mlla;

25 — ipu cpenHen npouHoctu 6eToHa Beimie 30 MITa.

OAHOPONHOCTh MPOYHOCTH OETOHA B KOHCTPYKUHSX XapaKTepU3yeTcs

NapTUOHHBIM KO3 duninenToM Bapuauu Vy. CTaTUCTUUECKYIO OLIEHKY MPOYHOCTH

OeToHa ¢ YU4€TOM €T0 OAHOPOAHOCTH IPOU3BOIAT IO PE3yJibTaTaM OIIPCACIICHUA

IMPOYHOCTU HEpa3pymaromnuMu MCTOJaMU C HCIIOJIB30BAaHHUCM IIPCABAPHUTCIIBHO

9KCIICPUMCHTAJIbHO YCTAHOBJICHHBIX I'PalyHMPOBOYHBIX 3aBUCHUMOCTEH KOCBEHHBIX

XapaKTePUCTHK MPOYHOCTH OETOHA OT ero (PaKkTU4YEeCKOW MPOYHOCTH Ha CKATHe

(ompeneneHHOM Ha oOpasliax, OTOOpaHbIX U3 KOHCTPYKIMM, WM MPSMBIMU
HEpa3pylIalIUMU METOAAMU — OTPBIBOM CO CKaJbIBAHUEM WJIM CKaJIbIBAHUEM

peopa).

[Tpu KOHTPOJIE TPOYHOCTH TOJIBKO NPAMbBIMU HEPAZPYULAIOWUMU MEMOOAMU
( OTPBIBOM CO CKalIbIBAHUEM HJIH CKAIbIBAHUEM YIJIa), KOTAa 3a CAMHUIHOC
3HAYEHHE MPOYHOCTH MPHUHUMAETCS MPOYHOCTh OCTOHA HA KOHTPOJIMPYEMOM
y4acTKe, CPeTHEKBAIPATUUECKOE OTKIIOHEHHUE S, TPOYHOCTH OCTOHA B MAPTHH

Z Ri_Rm 2
Sm= /%, (28)

rac Ri - IIPOYHOCTD OcToHa OTACJIIBHOI'O YU4AaCTKa KOHCTPYKIHNH,

BBIYUCIISIIOT IO popmyIie

R, - cpenHsis IpOYHOCTh OETOHA B MaPTUU KOHCTPYKIIMIA;

N — 4UCIIO0 KOHTPOJIUPYEMBIX YUaCTKOB.
[Tpu ymnciie KOHTPOIUPYEMBIX 3HAUEHUI MPOUYHOCTH OETOHA B NAPTUU OT ABYX /10
HIECTU CPETHEKBAIPATUUECKOE OTKIOHEHUE Sy TOMYCKAETCAY PACCUUTHIBATH 110

bopmyie

Sp = 2o (29)

rae W, - pazMax 3HaueHUM MPOYHOCTU B KOHCTPYKUHSAX KOHTPOIUPYEMOU
naptun: Wy, = Wiax — Whin ;

o — K03 pULMEeHT, MpuHUMaeMbIi o Tad.14.

Ta6nuna 14 - 3navueHus kodpdunmueHTa o,

Uucno eqMHNYHBIX 3HAYECHUN 2 3 4 5 5]

Koapdumment o 1,13 1,69 | 206 | 233 | 25
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[Ipy KOHTpOJIE TPOYHOCTH OETOHA KOCBEHHbIMU  HEPAPYULAIOWUMU
Memooamu CpeHee KBaIpaTUYeCKOe OTKIOHEHUE OINPENessieTCs CJCIyHOIUM
oOpazom.

B cnydae, korja 3a eIMHUYHOEC 3HAYCHHUE IPOYHOCTH TNPUHHUMACTCS
NPOYHOCTh OCTOHA Ha KOHTPOJIUPYEMOM YYacTKE HJIM OTACIbHONH KOHCTPYKIIUH,
CPEIHEKBAIPATHYCCKOE OTKIOHEHUE IMPOYHOCTH OCTOHA MApPTHHU KOHCTPYKITUH Sy,
ompenensieTcs mo Gopmye

St 1
) X ,
Vn—1 0,7r+0,3

Sm= (Sum + (30)

re S, v - CpeIHEee KBaJApaTUYECKOE OTKIOHEHNE TPOYHOCTH OETOHA, OJyYEHHOE
10 TaHHBIM UCHBITAHUI HEPA3pYIIAIOIIUM METOIOM;

N — KOJINYECCTBO YYaCTKOB HCIIBITAHUM B KOHCTPYKIIUM;

I — K03 HUIIMEHT KOPPENALMHY YCTAHOBICHHOM IpalydpOBOYHOMN 3aBUCUMOCTH.

ST = \/S'IZ.H.M + S’IZ.M.O.C. (31)
KoadduimenT Bapraii mpo4HOCTH OETOHA BBIYUCIISIIOT IO (popMyJie:

Vi ==L % 100% (32)

m

1.4 Ilpuemxka MOHOAUMHBIX KOHCMPYKYUL NO NPOYHOCMU OemoHa

[Ipu KOHTPOJIE MOHOIUTHBIX OETOHHBIX U KEJI€300€TOHHBIX KOHCTPYKITUH
1o cxeme B pakTruyeckuii Kiacc O€TOHa [0 NPOYHOCTH By, pacCUMTHIBAIOT 110

dbopmyie

Rm

3Havyenue kodpdunrenta K TpuHUMAIOT 10 TabJ1. 13 B 3aBUCUMOCTHU OT
ko3 uieHTa Bapraly MPOYHOCTH OETOHA B KOHTPOJIUPYEMOM MapTUH.

dakTUyecKkuii Kiacc 0€TOHA MO MPOYHOCTH 0MOeIbHbIX BEPTUKATHHBIX
MOHOJIUTHBIX KOHCTPYKIIMI By Py KOHTPOJIE 1O cXeMe B paccuuThIBAOT MO

bopmyie

S
B(i):Rm - tﬂ \/—%, (34)

rae ST = '\/S’IZ.H.M + S’IZ.M.O.C.

N — 91CJI0 CAMHUYHBIX 3H8.‘I€HI/II\/'I;
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tg - KOOQHUIHMEHT, IPUHUMAEMBIH 110 TA0JI.15 B 3aBUCHMOCTH OT YHCIa
eIMHUYHBIX 3HAUEHHH N.

Tabauua 15 — Kospdumuent tg

n 4 5 6 7 8 9 10
tp 3,18 2,78 2,57 2,45 2,36 2,31 2,26

DakTHYECKUI Kilace OETOHA 110 MPOYHOCTH MOHOJIUTHBIX KOHCTPYKLMH B,
npu KoHTpoJie o cxeme [ mpunumMaroT paBubiM 80% cpenHelt mpoyHOCTH OeToHA
KOHCTPYKIMH, HO HE 00JIee MUHHUMAJIBHOT'O YaCTHOTO 3HAYEHUSI TPOYHOCTH OE€TOHA
OTACJIbHOM  KOHCTPYKIIMM WM  YYaCTKOB  KOHCTPYKLMM, BXOJAIIMX B
KOHTPOJIMPYEMYIO MTAPTHUIO:

By =0,8Ry, (35)

[TapTust MOHOJUTHBIX KOHCTPYKITUH TIOITICKUT MPUEMKE TI0 TIPOYHOCTH
OeToHa, ecii (PaKTUYECKUI KI1acC OETOHA 110 TIPOYHOCTH By, B KakKIOM OTACIBHON

KOHCTPYKIIMH 3TOM MAPTHU HE HIKE MPOSKTHOTO KITACCa 10 TPOYHOCTH Byyopy !
Bc]) = BHOpM (36)
1.5 Ilpumep oyenxu npouHocmu 6emoHa u npuemKy MOHOAUMHBIX KOHCMPYKYUL

Hwuxe npuBoautcs (Taba. 16) npuMep OIEHKH MPOYHOCTH M OJHOPOHOCTH
O6etoHa 24 MOHOJUTHBIX KOJOHH 11 3Ta)xa C MCMOJIB30BAHUEM T'PAyUPOBOYHOM
3aBUCUMOCTH «IPOYHOCTh-CKOPOCTh YJIbTPa3BYyKa», YCTAHOBJIECHHON ISl KOJIOHH
11-19 sraxeit agMuHUCTpaTUBHOTO 19-3Ta’kHOTO 37MaHUsA B T. PocroBe-Ha-lloHy.
[IpouHocTh OeTOHA KOJOHH BBIYHMCIIEHA C UCIOJIb30BAHUEM PaHEE YCTAaHOBJICHOMU
rpagyrupoOBOYHON 3aBUCUMOCTH (cM. M. 6.2). [IpoexTHbIil kiacc OeToHa TO
npounoctu B30.
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Tabnuna 16 — Pe3ynbraTel onpeenenus NpoYHOCTH OeToOHa

S Cpenis [IpoynocTh
3 CKOPOCTh Cpennsst | Cpepnexsagparundeckoe | Koaddumuent
Ne Neo 2 yIbTPa3ByKa betona s TIPOHHOCTD OTKJIOHEHHE, BapHaIlvH,
2 g Y4acTKe, OeroHa B o
KOJIOHH é B y4acTKe R,. MITa KOOHHE, S;, MIla Vi, %,
2 V, m/c Ry, MITa (Kr)
=
1 2 3 4 5 6 7
1 3808 33,4 32,7 2,14
2 3680 31,9
1 3 3689 32 6,5
4 3703 32,2 (1,076)
5 3750 32,7
6 3874 34,1
1 3682 31,9 32,5 2,02 6,2
2 2 3675 31,8 (1,073)
3 3819 33,5
4 3711 32,3
5 3813 33,4
6 3688 32
1 3655 31,6 33,6 3,1 9,2
2 3798 33,2 (1,116)
3 3 3870 34,1
4 3669 31,8
5 3996 35,5
6 4003 35,6
1 3803 33,3 33 2,65 8
2 3915 34,6 (1,09)
4 3 3658 31,7
4 3779 33
5 3613 31,1
6 3864 34
1 3647 31,5 32,2 1,88 5,8
2 3706 32,2 (1,07)
5 3 3687 32
4 3810 33,4
1 2 3 5 7 8
5 3682 31,9
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6 3703 32,2
1 3944 34,9 34,2 2,45 7.2 31,6
2 3803 33,3 (1,082)
6 3 3892 34,3
4 3741 32,6
5 4037 35,9
6 3880 34,2
1 4054 36,1 34,9 2,72 78 32,1
2 4085 36,5 (1,088)
7 3 3738 32,6
4 3953 35
5 3880 34,2
6 3924 34,7
1 3953 35 34,7 2,57 7.4 32
2 3802 33,3 (1,084)
8 3 4095 36,6
4 3809 33,4
5 3993 35,4
6 3892 34,3
1 3664 31,7 33,1 2,89 87 30,2
2 3944 34,9 (1,097)
9 3 3830 33,6
4 3582 30,8
5 3886 34,2
6 3809 33,4
1 3758 32,8 34 2,06 6,1 31,7
2 3957 35 (1,071)
10 3 3833 33,6
4 3915 34,6
5 3833 33,6
6 3902 34,4
1 3846 33,8 34 2,06 6,1 31,7
2 3908 34,5 (1,071)
11 3 3812 33,4
4 3902 34,4
5 3611 31,1
1 2 3 4 5 6 7 8
6 3809 33,4
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1 3779 33 34,3 2,17 6,3 32
2 3921 34,6 (1,073)
12 3 3915 34,6
4 3877 34,1
5 3852 33,8
6 4020 35,7
1 3877 34,1 34,1 2,19 6,4 31,8
2 3815 33,4 (1,074)
13 3 3758 32,8
4 3824 33,5
5 3770 32,9
6 3915 34,6
1 3830 33,6 33,4 2,76 8,3 30,5
2 3887 34,3 (1,093)
14 3 3669 31,8
4 3643 31,5
5 3870 34,1
6 3966 35,1
1 3836 33,7 33,7 2,95 8,8 30,4
2 3966 35,1 (1,098)
15 3 3858 33,9
4 3836 33,7
5 3576 30,7
6 3960 35,1
1 3721 32,4 32,3 2,12 6,6 30,3
2 3655 31,6 (1,076)
16 3 3785 33,1
4 3676 31,9
5 3614 31,2
6 3808 33,4
1 3611 31,1 32,4 2,24 6,9 30
2 3706 32,2 (1,079)
17 3 3803 33,3
4 3773 33
5 3628 31,3
6 3794 33,2
1 2 3 4 5 6 7 8
1 4074 36,4 35 2,59 7,4 32,3
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2 3908 34,5 (1,084)
18 3 3812 33,4
4 4071 36,3
5 3846 33,8
6 4003 35,6
1 3800 33,3 33,3 2,96 8,9 30,3
2 4026 35,7 (1,099)
19 3 3606 31,1
4 3892 34,3
5 3700 32,1
6 3779 33
1 3908 34,5 337 2,25 6,7 31,6
2 3889 34,3 (1,067)
20 3 3803 33,3
4 3924 34,7
5 3785 33,1
6 3709 32,2
1 4026 35,8 34,6 2,78 8 31,7
2 4102 36,7 (1,09)
21 3 3761 32,8
4 3877 34,1
5 3924 34,7
6 3824 335
1 3963 35,1 34,8 2,59 75 32,1
2 3785 33,1 (1,085)
22 3 4037 35,9
4 3833 33,6
5 3908 34,5
6 4078 36,4
1 3709 32,1 33,6 3,04 9,1 30,2
2 3776 33 (1,111)
23 3 3827 33,6
4 3963 35,1
5 3675 31,8
6 4050 36,1
1 2 3 4 5 6 7 8
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1 3905 34,4 337 2,85 8,5 30,6
2 3927 34,7 (1,1)
24 3 4006 35,6
4 3843 33,7
5 3633 31,4
6 3744 32,6

Cpennsiss IpOYHOCTh O€TOHA B MAPTHUH KOJOHH IO pe3yJbTaTaM UCIbITAaHHH
Rm, MIla:

R, = 2Rin =336

n

CpenHee KBagpaTUYECKOE OTKIOHEHNE IPOYHOCTH B ITAPTUH, TIOJIYYEHHOE 110
JaHHBIM HCIBITAHUN HEpa3pyHIAomuUM (yIbTPa3BYKOBBIM) METOAOM Sp i,

MlITa:
Sun = | EEE 2 45
n-1

CpenHexkBaipaTHIECKOE OTKIIOHEHHE TPOYHOCTH 0€TOHA B KaXKIOUW KOJIOHEE
orpeseieHo 1o ¢popMmyie

S = 2 (37)

CpenHsst kBagpaTH4ecKas ommOKa I'paJydpOBOYHOM 3aBUCHMOCTH Sz, C yU4E€TOM
MOTPEIIHOCTHA METO/Ia OTPhIBA CO CKajbiBaHueM, MIIa:

S =yStum+Sfmoc = /1,842 + 1,462 = 2,35

rae: SFH.M - CpelHsa KBaJpaTHYecKas OIMOKa MOCTPOEHHOW IpagyrupOBOYHOMN

3apucumocty; S, =1,84 Mlla;

Si,. - CPemHssA KBanpaTHYecCKas OIIMOKA IpajyHpOBOYHON 3aBHCHMOCTH

METOJa OTPHIBA CO CKAJIBIBAHUEM; Sfmoc:1 ,46 MlIa;

CpenHee KBaJIpaTUUECKOE OTKJIOHEHHE IPOYHOCTH OeToHa, Sy, MIla:

rie: I — K03(pPUIUEHT KOPPETAUNA TPATYUPOBOYHON 3aBHCUMOCTH; I =
0,86;
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N — YKUCII0 YYACTKOB UCIIBITAHUM ITPOYHOCTH B KOHCTPYKLUAX; n

= 144,
KoaddunmenT Bapuanuu npoyHOCTH:
Vi = 22 x100= =2 X 100 =5,3 %

Oromy 3HaUeHUIO KOd(hPUIIMeHTa BapHallii COOTBETCTBYET KO OUIIMEHT
Tpedyemoit mpounocty K7 = 1,07 (cM. Ta61.13)

dakTHYSCKUH KJ1acc OeTOHa I10 IIPOYHOCTH B ITApTHUHU KOJIOHH.

_ 33,6

R _Rn = = 31,4

Tak kak ¢akTHYeCKUil KjIacc OETOHA B KaXKI0M KOJIOHHE U CpeiHEe
3HauYeHHUE (PaKTUYECKOTro Kjacca 0€TOHA BCEX KOJIOHH HE HUKE MPOEKTHOTO Kilacca
B30, Bce 24 K0IOHHBI MOIEKAT IPUEMKE 110 TPOYHOCTH.

3AK/IIOYEHUE

Ms1 paccMoTpenu crnocoObl OMpeiesieHus MPOYHOCTH OETOHAa COOPHBIX U
MOHOJIMTHBIX KEJI€300€TOHHBIX KOHCTPYLIMI C HCIOJIb30BAHUEM COBPEMEHBIX
METO/IOB HEpa3pylIAOMIero KOHTpois. IlpumeHeHuMe 5>THX METOAOB JIaeT
BO3MOXXHOCTh HE TOJILKO UMETh NIPeACTaBiIeHUE O (PaKTUUECKOM MPOUYHOCTU OEeTOHA
B KOHCTPYKIIMSIX, HO M, YTO HE MEHEEe BaXKHO, MOJTYYUTh CBEJCHUS 00 OJHOPOTHOCTH
MPOYHOCTH (BapHallii U CPEIHEKBAIPATUYECKOrO OTKJIOHEHUS MPOYHOCTH), YTO
uMeeT OCOOCHHO BaKHOE 3HAUCHUE [IJIi KPYMHOTA0APUTHBIX KOHCTPYKIIUH, B
KOTOPBIX HEOJHOPOJHOCTh MPOYHOCTH Hambojee  BeposTHa.CTaTUCTHYECKas
00paboTKa pe3ynbTaTOB ONpPE/IETICHUS TPOUYHOCTU OETOHA CYIIECTBEHHO MOBBIIIAET
WX JIOCTOBEPHOCTb, YTO B KOHEYHOM HWTOre MPHUIAET YBEPEHHOCTh B 0OoJiee
HAJIS)KHOU U 6€30macHOM paboTe KOHCTPYKIIUNA B MEPUOJT SKCILTyaTaIUH.

MeToapl Hepa3pylIalOIIEro KOHTPOJIS IPOYHOCTH OE€TOHA 3a OTHOCUTEIBHO
KOPOTKUI MPOMEXYTOK BPEMEHHM CTaJld CYIIECTBEHHO 00Jiee COBEPIICHHBIMHU.
OroMy cnocoOCTBOBANIO JKEJIAaHME CTPOMTENEH M TEXHOJOrOB IOJIydaTb Ooiiee
JIOCTOBEPHBIE CBEJCHUS O TAKOM Ba)KHEHIIIEM CBOMCTBE OETOHA KaK MPOYHOCTH U
TEM CaMbIM T[IOBBICUTH HAJEKHOCTb U 0€30MacHOCTh JKeJIe300€TOHHBIX
KOHCTPYKLIUH.
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