KYPC JIEKIIUI
MO JUCHUIIJIMHE «<HEPA3PYHIAIOIIIUE METOAbI HCIIBITAHUM
CTPOUTEJILHBIX MATEPHUAJIOB»

KIIACCU®PUKALIUA HEPAZPYIIAIOHINUX METOJ10OB KOHTPOJIA,
X OCHOBA

3a moclieTHUE To/ibl 3HAYUTEILHO BO3POCIHA O0BEMBI CTPOUTEIHCTBA MHOTOITAXK-
HBIX 3/IaHUI U3 MOHOJIMTHOTO Kese300eToHa. 31anns BeicoToi B 20 - 30 3Taxei ctaHo-
BSITCSL PSIZIOBBIM siBJieHUEM. [IpruueM Onarogapsi COBEpIICHCTBOBAHUIO TEXHOJIOTUN BO3-
pacTarT TEMIIbl CTPOUTEILCTBA. DTO NPUBOAUT K TOMY, UTO 3HAUWUTENIbHAS YacTb
Harpy30K JCHCTBYET YK€ B MpPOLECCe BO3BEICHUS 3[aHUsl, 4TO TpeOyeT olecreueHus
HE0OXOMMOr0 YPOBHS Ka4eCTBA BCEX KaUECTBEHHBIX MMOKA3aTeNIe KOHCTPYKIIUH.

[Ipy NpOEKTUPOBAHUU HECYIIMX CTPOUTENBHBIX KOHCTPYKUHM 3IaHUN U COOPY-
YKEHUH MMPOEKTUPOBILUK IpeIonaraet, YTo pakruyeckas IpoYHOCTh O€ToHa, (haKTH4e-
CKO€ apMHUPOBAHHUE U TEOMETPUUYECKHE pa3Mepbl OYIyT COOTBETCTBOBATH 3HAUCHUSIM,
3aJIaHHBIM B TIPOCKTE.

[ToaTOMy TIpy CTPOUTENBCTBE 3JaHUK U COOPYKECHUH OYEHb BAa)KHO BBITIOJHUTH
MPOEKTHBIC TPEOOBAHMS MO TIEPEUUCICHHBIM MapaMeTpaM, Tak Kak UMEHHO OT 3TOTrO B
OCHOBHOM 3aBHCST HAJEKHOCTb U JIOJITOBEYHOCTH COOpYX eHHs. Kpome Toro, BaxkHa
JIMAarHOCTHKA - YCTAHOBJICHHE OTACIBbHBIX JACPEKTOB y MOJYyUYEHHBIX KOHCTPYKIHUNA MPU
U3TOTOBJICHUHU.

VYcraHoBiaeHue (PakTUYECKOro apMUPOBAHMS OCYIIECTBISIETCS B IMPOIECCE MO-
OTIEPAIIMOHHOTO KOHTPOJISI U (PUKCUPYETCS B aKTax Ha CKpbIThIe paboThl. CrioxHee 00-
CTOMUT BOIIPOC C ONpeAeieHUeM (PaKTUUECKOW MPOYHOCTH OeToHa U Ae(EeKTOCKOMHUEH
KOHCTPYKILIMH.

HopmaTtuBHOM BENMMYMHON MPOYHOCTH OETOHA SBIAETCS €r0 Kiacc. 3HAYCHHE
Kj1lacca 0eToHa OmpenensieTcs CpelHeld MPOYHOCThIO OETOHA KOHCTPYKIUN U K03pdu-
IIMEHTOM BapHaIuu mpouyHocTH 6eToHa. CpeaHss MPOYHOCTh 0€TOHA MOHOJIUTHBIX KOH-

CTPYKLMI Bcerjga OyJeT OTIMYaThCsl OT MPOYHOCTU OETOHA, ONPEAEICHHON N0 PE3YIib-



TaTaM MCIBITAHUNA KOHTPOJIbHBIX OOpa3lOB, M3TOTOBJICHHBIX HA CTPOUTEIHHOW ILIO-
HIa/IKE U3 TOM k€ OETOHHOW cMecH (pa3IM4Ke B TEXHOJIOTMH YKJIaJKH O€TOHA, pa3iniue
B TBEpJEHUU OETOHA, OCOOCHHO B 3UMHHUX YCJIOBUSX MPU 3JIEKTPONPOTPEBE KOHCTPYK-
MW U 1p.). SICHO, YTO U UBMEHYUBOCTb IPOUYHOCTU OeTOHA OyAeT pa3Has mo oOpasiam
Y HEMOCPEJICTBEHHO B MOHOJIUTHOW KOHCTPYKIIUU.

BbIX0/IOM M3 3TOro MOJIOKEHMS SIBJISETCS KOHTPOJIb MPOYHOCTH OETOHA HEMOo-
CPEICTBEHHO B KOHCTPYKIHUAX HEPA3PYLIAIOIINM METOIO0M.

Bce Oosnblliee 3HaueHHEe MpUOOpPETAaEeT OpraHU3alMsl CIUIOUTHOTO KOHTPOJS Kaye-
CTBa KeJIe300€TOHHBIX KOHCTPYKIUUH, U3TOTABIUBAEMBIX B YCIOBHSX MPEATIPUSATHI jke-
J1€300€TOHHOT'O KOMILJIEKCA.

Jliis obecrieueHus: BHICOKOIO KaueCTBa CTPOUTENBCTBA HEOOX0AUM (D (PEKTUBHBIN
KOHTPOJIb, O3BOJISIONINI OOHAPYKUTH 1e(PEKTHI.

Bce BUABI TEXHUYECKOTO KOHTPOJIS MPOU3BOJICTBEHHBIX OOBEKTOB pa3/eisioTcs
Ha 3 TpyNIbL:

- pa3pymarnmi KOHTPOJIb,

- MOBPEKJAIOUINI KOHTPOJIb U

- HEpa3pyILIAIIAN KOHTPOIb.

Paspymaronuii KOHTPOJIb — 3TO COBOKYITHOCTh TaKUX BUJOB KOHTPOJISI, KOTOPbIE
TpeOYyIOT 0TOOpa MPoO MM BBIPE3KH 00Pa3IOB HEIOCPEACTBEHHO M3 MaTepraja 00beK-
Ta, IPU 3TOM OOBEKT OCTAETCSI HEPAOOTOCIIOCOOHBIM /10 BOCCTAHOBJIEHHSI MECT OTOOpa
npo0 (ob6pasmoB). BmecTe ¢ Tem paspymiaronuii KOHTPOJIb J1a€T HETOCPEACTBEHHYIO
OLIEHKY MPOYHOCTH, )KECTKOCTH M TPEIIMHOCTOMKOCTH KOHCTPYKIIMH, a TaKXKe MEXaHU-
YECKUX XapaKTEPUCTHK MaTepPHATIOB.

K pazpymaromum Bu1aM KOHTPOJISE OTHOCSTCS:

— 1a00paTOPHBIA XUMUYECKUN aHAIU3 MaTepHraia o0beKTa (TpeOyeT HacBepiIoB-
KU ONPEENIEHHOT0 00beMa CTPYKKH);

— MeTtajutorpadus (UccienoBaHrue CTPYKTYphl MeTaia 00bEeKTa; TpeOyeT BhIpe3-
KU IUTU(OB);

— JlabopaTOpHbIE MEXaHWYECKUE MCIIBITAHUS MaTepuaja oObeKTa Ha pacTs Ke-

HUE, CKaThe, U3ru0, yIapHYIO BS3KOCTh (TpeOyeT BBIPE3KU CHEIHAIBHBIX 00pa3loB —



teMIieToB). IloBpexxaaromuii KOHTPOJIb — 3TO COBOKYITHOCTbh TaKHWX BHJIOB KOHTPOJIS,
KOTOPbIE IMPOU3BOAITCS HENOCPEICTBEHHO Ha OOBEKTE, MPU 3TOM OOBEKT COXPaHIET
paboTOCIIOCOOHOCTh, HO B MECTaX KOHTPOJISI OCTAIOTCSI HE MPEMSATCTBYIOLIME IKCILTYa-
Tallil HEyCTPAHUMBbIE CJIEJIbI.

K nospexparonmm BujaM KOHTPOJIS, B YACTHOCTH, OTHOCATCS:

— U3MEPEHHUE TBEPAOCTH (TBEPIOMETPUsS) BAABIMBAHUEM CHEIUAJIbHBIX WH/CH-
TOpOB (6a0OMTOBBIE IIAPUKH, aJIMA3HbIe HAKOHEUYHUKH;, HA TOBEPXHOCTH 00BEKTa OCTa-
€TCsl BMSITUHA);

— CTWJIOCKONMPOBAaHUE (OLEHKA MapKH CTaJId MO COCTAaBY ONTHUYECKOIO CIIEKTPA
BOJIbTOBOW JYTH, CO3[IaBAEMOM MEXAY 3JIEKTPOJAOM CHEUUATbHOrO Mpudopa — CTUIIO-
CKOIa U MOBEPXHOCThIO 00BEKTA, HA KOTOPOM OCTAETCS IPUKET).

Hepazpymarommii kouTposib (HK) — 3T0 cOBOKYITHOCTh TakuX BHUIOB KOHTPOJI,
KOTOpBIE MPOU3BOAITCS HEMOCPEACTBEHHO HAa OOBEKTE, MPU 3TOM HCIHPABHBIA OOBEKT
COXpaHsAeT pabOTOCIOCOOHOCTh 06€3 KaKOT0-JIN0O0 MOBPEXKACHUS MaTepHaa.

Pa3znnuaroT NOHATHS «HEpa3pyILIAIONIMi KOHTPOJb» U «HEpa3pylaromuil Qusn-
YECKUW KOHTPOJIbY.

Hepazpymarommii puzndeckuidi KOHTPOJIb — 3TO COBOKYIMHOCTh TaKUX BHUJIOB HE-
pa3pylIaroiero KOHTPOJIs, KOTOpble TpeOyHOT MPHUMEHEHUS CHEIHaJIbHBIX BEIIECTB,
CJIOKHBIX TPUOOPOB U AOCTATOYHO HAYKOEMKHX TexHoJjorui. M3 Bcex BUIIOB Hepaspy-
HIAIOUIEr0 KOHTPOJISI, UCIIOJIb3YEMbIX Ha OMACHBIX MPOU3BOACTBEHHBIX O0OBEKTAX, JUIIIb
OJIMH HE OTHOCHUTCSI K KaTeropuu (U3NYECKUX — 3TO BU3YaJbHBIM U U3MEPHUTEIbHBIN
koHTpoJib (BUK). Takum oOpa3om, coueTaHre 3TUX MOHATUN MOKHO BBIPA3UTh (OPMY-
noit: Hepaspymaromuit koHTpodib = Hepazpymaronuii pusznueckuit kontpois + BUK.

[To crerneHn MPOHMKHOBEHUSI B MaTepuall BCE BUbI HEpa3pyllaouiero Gpuange-
CKOT'O KOHTPOJISI YCIOBHO MOJPA3JIENSAIOT Ha JIBE KATETOPUU: TOBEPXHOCTHBIE U 00BEM-
Hble. [ToBepXHOCTHBIE BBl (METO/IBI) HEPA3PYILAIOIIETO KOHTPOJIS — 3TO TaKHUe, KOTO-
pbi€ MO3BOJISIIOT OOHAPYKUBATh TOJIBKO AEPEKThI, UMEIOIINE BHIXOJ] HA JOCTYIHYIO JIs
KOHTPOJISI TIOBEPXHOCTh MaTepuana o0bekTra. OObeMHBIC BHIBI (METO/BI) HEpa3pylla-
IOLIET0 KOHTPOJISI — 3TO TaKue, KOTOPbIE Jal0T BO3MOXKHOCTh OOHApPYKUBAaTh MpPEUMY-

IMECTBEHHO BHYTPCHHUC JIC(l)CKTBI Marcpuaia, a IMTOBEPXHOCTHELIC IIG(l)GKTBI BBIABIIAIOT-



Cs, TOJIbKO €CJIM OHU J0cTaToyHO KpymnHble. B Poccun knaccudukanust Hepaspyiaro-
X (GU3NIECKUX BUIOB (METOOB) KOHTpPOJIs mpuBeneHa B ctagaapte ['OCT 18353-79
«KoHnTtpoas Hepazpymatonuii. Knaccugukanys BUI0B 1 METOI0BY

Hepa3zpymarommii KOHTPOJIb MO3BOJSET 0€3 pa3pylIeHUs] KOHTPOJIUPOBATh Kade-
CTBO BCEX M3IEJIMM KaK IPU M3TOTOBJICHHH, TaK U B IIPOLIECCE DKCIUTyaTallld, YTO He-
BO3MOXKHO IpH paspyluaroneM KoHTpose. Hepaspymaromuii KOHTPOiIb MOKET OBITh
NPUMEHEH JJIs1 BBISBICHUS JA€(PEKTOB, OMpeNeIeHHs] TPOYHOCTH U IMJIOTHOCTU OETOHa,
HaJIN4HsL, ITOJI0KEHUS U AUaMeTpa apMaTyphbl, TOJIMHOMETPUH U T. 1.

Hepa3zpymaromumii KOHTpOIb HE3AMEHUM IPU MPOBEIEHUHA MAacCOBOI0 KOHTPOJIS
KAauecTBa CTPOUTENIbHBIX KOHCTPYKUMU HA 3aBOJAX CTPOWHMHIYCTPUHU; MPHU BBISIBICHUU
(aKTUYECKOr0 COCTOSIHUS KOHCTPYKLHUH, Y3JI0B, 3JIEMEHTOB B MPOLIECCE 3KCILTyaTalluu
U MpU PEKOHCTPYKUUHU. [10JI0KUTENEHBIM MPUMEPOM MOXKET CIYKUTh KOHTPOJIb BCEU
CETH KEJIE3HBIX JIOPOT y HAac B CTpaHe, ocylecTsisieMblid 30 pa3 B roJi ¢ MOMOILBIO J€-
(EeKTOCKONOB, YCTAHOBJICHHBIX Ha BaroHax M Tenexkax. CpeacTBa, BKJIAAbIBAEMbIE IIPU
NPUMEHEHUU ABTOMATU3UPOBAHHOTO HEPa3pyIIAOIIEr0 KOHTPOJIS, OKYIMAIOTCS OYEHb
OBICTPO, @ HAJIC)KHOCTh KOHTPOJIUPYEMBIX U3/AETUI PE3KO MOBBILIACTCS.

BmecTte ¢ TeM B psae cllydaeB Hepa3pyLIatOUIUil KOHTPOJIb HE MOXET JaTh HYX-
HOW MH(pOpPMaLMU: HAPUMED, BBIIBUTH (PAKTUYECKYIO MPOYHOCTb, KECTKOCTb, TPEIIU-
HOCTOMKOCTh KOHCTPYKLIUH, OCOOEHHO B MPOIIECCE HAyYHO-HCCIEA0BATEIbCKUX padoT,
KOI'/Ia U3y4YaloT HOBbIE MaTEPHAJIbl, KOHCTPYKTUBHbBIE (DOPMBI.

Haubonee noiHble JaHHBIE 0 Ka4ecTBe KOHCTPYKIUI U apaMeTpax MpeaeabHbIX
coctostHui | m Il rpynn MOKHO MOJy4UTh IyTEM KOMIUIEKCHOTO ITPUMEHEHUS HEpas-
PYLIAIOUIETO U Pa3pyILIAOIIETO KOHTPOIEH.

B Hacrosmee BpeMs I HEpa3pyLIAOIIEr0 KOHTPOJS HCIOJIB3YIOT HOBEHIIME
JTOCTHXKEHUS (PU3UKH, DIIEKTPO- U PAAUOTEXHUKH, JJIEKTPOHUKH, aBTOMATUKH U BbIUKC-
nutenbHOM TexHUku. B cooTBeTcTBUM ¢ ['OCT 18353-79, paznuuaroT Takue METOIbI
HEpa3pyILIAIIEro KOHTPOJIS: CKIEPOMETPUUECKHUE, AKYCTHUECKHUE, KAalTWJUISIPHBIE, Mar-
HUTHBIE, ONTHUYECKHE, pPAJUALUOHHBIC, PAJTUOBOJHOBBIC, TEIJIOBbIC, TEUECHCKAHHUEM,

QJICKTPUYCCKHUC, DJICKTPOMArHuTHBIC.



VYKa3zaHHbIE BHJIbl HEPa3pyILIAIOLIEr0 KOHTPOJS IMO3BOJSIOT ONPEAEIUTh KOM-
IUIEKC TOKa3aTeNiell KauecTBa CTPOUTENBHBIX KOHCTPYKUMH: A€PEKThl, UX pa3Mepsl U
MECTa PaCIO0KEHUS; INIOTHOCTh, IPOYHOCTh U HEOJHOPOJHOCTh CTPYKTYpPHhI; TOJIIU-
HY W3JETHA 1 HEMAarHUTHBIX TTOKPBHITUN Ha (DEPPOMATHUTHBIX M3JIEHIX; MEXaHHUECKHEC
HaIPSHKEHUS; BIAXXHOCTh; HAIMYKE, AUAMETP U MOJIOKEHUE apMaTyphbl B OETOHE U JIp.
WNuorna ogHu U Te K€ MOKa3aTeIu MOTYT ObITh MOJYYeHBI PA3HBIMA METOJAMU C Pa3-
JIMYHON TOYHOCTBIO.

st monyyeHus HauOoliee MOJIHONM MHGOPMAIIMK O COCTOSIHUM KOHCTPYKIUU U
COOPY’KE€HUI MCHOJIB3YIOT B KOMIUIEKCE JIBa U 00Jee METOJa Hepa3pylIarollero KOH-
TPOJISA, KOKJIBII U3 KOTOPBIX B3aUMOJIONOJIHAET JIPYT Apyra U MO3BOJSET YACTUYHO MPO-
KOHTPOJIMPOBATh MOJYYEHHbIE JaHHble. MEHee TOYHbIE METOIbl HEPA3PYIIAIOIIETO
KOHTPOJISL UCTIONB3YIOT ISl DKCIPECC - OLEHKU KadecTBa KOHCTpyKuui. ITomppoOnbie
JAHHbIE O IPUMEHEHHH METOJOB HEPA3pYIIAKOLIEr0 KOHTPOJIA HU3J0KEHBI B COOTBET-
ctByronux ['OCTax.

B cTpoutenbcTBE MPUMEHSIOT TAK)XKE MEXaHUYECKUE U KOMILIEKCHBIE METO/IbI.

JelicTByronue HOPMAaTHBHBIE JOKYMEHTBI, PErJIaMEHTHUPYIOIINE Hepa3pyllaro-
IIME€ METOJbl KOHTPOJIA KauecTBa, OPUEHTHUPOBAHBI B OCHOBHOM Ha Hepa3pylIatolIuil
KOHTPOJIb TIPH MPOU3BOJICTBE COOPHBIX JKEIE300€TOHHBIX KOHCTPYKIIH.

[Ipu HepaszpylaIIeM KOHTPOJE MPOYHOCTH BO3BOJUMBIX 3JaHUM U3 MOHOJMT-
HOTO ene300€ToHa U MpU O0CIEeNOBAHUU SKCIUTYaTUPYIOMIMX KOHCTPYKLMA OHHM HE
JAI0T OTBETAa HAa MHOTME BOMIPOCHI, a 3a4acTyl0 COJIepXKalIMecs B 3TUX HOPMATHUBHBIX
JIOKYMEHTAaX MOJI0KEHUS MPENATCTBYIOT IPUMEHEHUIO HEPA3pyIIAtOIIUX METOOB.

Hepa3zpymaromye MeToabl KOHTPOJIS UCTIONB3YIOTCA TPU U3MEPEHUU PA3IMYHBIX
CTPOUTEIIBHBIX JIEMEHTOB, CTPOUTEIBbHBIX KOHCTPYKUIHUM 30aHUM U COOPYKEHUW HA OT-
JIebHBIX 3TANax BBIMNOJHEHUS U MOCJe BceX paboT, KOHTposie 000pYyI0BaHUs, PUCIIO-
COOJICHUYM U OCHACTKH JIsl H3TOTOBJICHUSI 1 MOHTaXa JJIEMEHTOB, Pa30MBOYHBIX CETEH U
WX JJIEMEHTOB.

Hepaszpyiarommii KOHTpOJIb UCTIOIB3YETCS TPU MPOU3BOJICTBE JTUHEHHBIX U3MeE-
PEHUI, Te0Ie3NYECKOM KOHTPOJIE KaueCTBa BBIMOJHEHUS CTPOUTEILHO-MOHTAXHBIX pa-

60T, IIpH OIIPEACIICHUH ITPOYHOCTHU OeToHa MCTOJOM YJapHOI'o UMITyJbCa NI METOJOM



OTPBIBA CO CKAJILIBAHUEM WJIM CKaJIbIBAaHUEM pedpa, IpU ONPEACIICHUH 3allIUTHOTO CIIOs
O0eToHa, MpU TEIUIOBU3MOHHOM KOHTPOJIE KayecTBAa YCTPOMCTBA OrpakKIaroIIMX KOH-
CTPYKUUU U B IPYTUX CIydasix.

H3mepeHust B CTPOUTENIBCTBE MPOBOJATCS PA3IMYHBIMU METOJAMH, C UCIOJIB30-
BaHHMEM Pa3JIMYHBIX TPUOOPOB U UHCTPYMEHTOB.

[IpuMeHeHnI0 Hepas3pylIalIuX METOJ0B KOHTPOJIS MPEIIIeCTBYET pa3paboTka
MOJIEJIN, OTPAXAOUIEl U3MEHEHUE CBOMCTB MAaTEPUATIOB M U3JEIUN MO XAPAKTEPHBIM
npu3Hakam. Hepaspymaronuii KOHTpOJIb 3aKIIt04aeTcs B MPOBEpKe GU3ZMUECKUM METO-
JIOM COOTBETCTBHA IOKa3aTesied KauecTBa KOHTPOJMPYEMOW MPOIYKLUHUH yCTAHOBIICH-
HBIM TpeOOBaHUsIM 0€3 HapylleHUs €€ CBOWCTB, (PYHKIIMOHUPOBAHUS U MPUTOJHOCTH K
npuMeHeHuto. Hepaspymmaronuit KOHTpOJIb OCHOBAaH Ha MOJTYYEHUU UHPOPMAIIUU O Ka-
YECTBE MPOBEPSIEMBIX MAaTEPUATIOB U U3JICIUNA MPU B3aUMOJCUCTBUU UX C BEIIECCTBAMHU
Wi (GU3UYECKUMU TOJISIMU B BHUJI€ DJIEKTPUYECKHUX, CBETOBBIX, 3BYKOBBIX WJIM HHBIX
CUTHAJIOB.

MeTonpl KaXI0ro BUAA HEpa3pylIAIONIEro KOHTPOJS KIACCU(DHUIMPYIOT MO Xa-
pakTepy B3auMOJICHCTBUS (PU3MUECKUX TOJIEH WM BEIIECTB C KOHTPOJIUPYEMBIM 00BEK-
TOM, TIEPBUYHBIM HMH()OPMAIIMOHHBIM MpPHU3HAKAM U CIIOCOOaM MOJIyYEHUS MEPBUYHOU
uHdopMaIuu.

OCHOBHBIE METO/IbI HEPA3PYIIAKOLIETO KOHTPOJIA:

VYnbTpa3BykoBoi (yibTpa3BykKoBas e(PeKTOCKOMNUs, yJIbTpa3ByKOBasi TOJIIMHO-
METpus);

AKYCTHKO-2MHCCUOHHBIM;

MarHuTHbIi (MarHUTOMOPOIIIKOBBIH);

[IpoHuKaromyMu BelecTBaMy (KanUISIPHBINA, TEYCUCKAHUE);

BuxpeTokoBblil (BUXpETOKOBAs AEPEKTOCKOINS);

BubpoauarnocTuaeckmii;

DNEeKTPUYECKUI;

TernoBoi;

Pagmnanmonnsblii;

PannoBoIHOBOM;



OnrTudueckui.

YabTpa3ByKoBO#i MeTO/ HEPA3PYILIAKOIIET0 KOHTPOJIA

VYapTpa3ByKOBOM METO/I 3aKJIIOYAETCS B PETHCTPAIIMU CKOPOCTH MPOXOXKICHUS
YJIBTPA3BYKOBBIX BOJH, BO30YXKIAaeMbIX W (WMJIM) BO3HUKAIONIMX B KOHTPOJIUPYEMOM
00BEKTE.

[To TexHUKE MPOBEJACHUS UCIBITAHUNA MOYKHO BBIJICJIUTH CKBO3HOE YJIBTPa3BYKO-
BBIX TIPO3BYYMBAHKE, KOTJA JATYNKH PACIIOIATAIOT C Pa3HBIX CTOPOH TECTUPYEMOTO 00-
pasiia, ¥ MOBEPXHOCTHOE MPO3BYUYUBAHUE, KOTJIA JATYMKH PACIIONOKEHBI C OJTHON CTO-
POHBI.

MeTtoa CKBO3HOTO YJIBTPa3BYKOBOI'O MPO3BYUHMBAHUS MO3BOJSIET, B OTIUYUE OT
BCEX OCTAJIbHBIX METOJI0OB HEPA3pYIIAIOUIETO KOHTPOJISI MPOYHOCTH, KOHTPOJIUPOBATH
MIPOYHOCTh HE TOJILKO B IPUMOBEPXHOCTHBIX CIIOSX OETOHA, HO U MPOYHOCTH Tea OeTo-
Ha KOHCTPYKIIUH.

VYapTpa3ByKoBbIe MPHOOPHI MOTYT HCIOJIB30BAaThCS HE TOJBKO JUISI KOHTPOJIS
MPOYHOCTH OETOHA, HO U IS Je(PEKTOCKONMUHM, KOHTPOJS KayecTBa OETOHUPOBAHUS,
onpeneneHus TIyonHbsl. CKOpOCTh paclpoCTpaHEHUs YiIbTpa3ByKa B 0€TOHE BEJIMKA , 10
4500 m/c.

['pagynpoBOYHYIO 3aBUCHMOCTh MEXKIY CKOPOCTBIO PacHpOCTpaHECHHUs YIbTpa-
3ByKa M IIPOYHOCTHIO OETOHA HA CHKATHE OMPEACIISIIOT MPEIBAPUTEIIBHO 1T KOHKPETHO-
ro cocraBa 0eToHa. DTO CBS3aHO C T€M, YTO MPUMEHEHUE 2-X IPaJyUpPOBOYHBIX 3aBU-
cuMocCTel /U1l OETOHOB JPYTUX MM HEM3BECTHBIX COCTABOB MOJKET IMPHUBECTH K OIIHO-
KaM B OMpeJelIeHur NpouyHOCTU. Ha 3aBUCUMOCTD «IPOYHOCTH O€TOHA - CKOPOCTh YJlb-
Tpa3ByKa» BIMSIOT clieaytoire (HakTopbl, KojaeOaHUss KOTOPBIX HY>KHO YUUTHIBATh MPU
MPUMEHECHUH YJIbTPa3BYKOBOT'O METOa KOHTPOJIS:

— KOJIMYECTBO Y 3€PHOBOM COCTAB 3aMOJHUTEIIS;

— U3MEHEHHE pacxoja 1eMenTta 6osee, uem Ha 30%;

— CITOCO0 MPUTOTOBJICHUS OETOHHON CMECH;

— CTEIEHb YIUIOTHEHUs OETOHA,

— HAIIPAKCHHOC COCTOAHUC OeToHa.



VYApTpa3ByKOBOM METOJ MO3BOJISIET OCYLIECTBIIATh MACCOBBIE MCIBITAHUS W3JIE-
auii 110060M QOpMBI MHOTOKPATHO, BECTH HEIMPEPHIBHBIM KOHTPOJIb HApacTaHUS WU
CHWDKEHMS NPOoYHOCTH. HemocTtaTkoM MeToa sBIISIETCS MTOTPELIHOCTD IIPU NIEPEXOAE OT
aKyCTUYECKUX XapaKTePUCTHK K MPOYHOCTHBIM. Henb3s ynbpTpa3ByKoBbIE PUOOPHI HC-
II0JIb30BATh ISl KOHTPOJISl KaUYeCTBA BBICOKOIPOYHBIX OETOHOB, YJIBTPa3BYKOBBIE MPHU-
OOpBl HENb3d HMCHOJIb30BaTh I KOHTPOJI KauecTBa BBICOKOIIPOYHBIX OETOHOB, T.€.
JIAANa30H KOHTPOJIMPYEMBIX IPOYHOCTEM OrpaHMumMBaeTcs knaccamu B7,5...B35
(10...40 MIla) cornacao I'OCT 17624-87. MeTos1 CKBO3HOTO YJIbTPa3ByKOBOTO MPO3BY-
YUBAHUS MO3BOJISIET KOHTPOJIUPOBATH MPOYHOCTh HE TOJBKO B MPUIIOBEPXHOCTHBIX CIO-
X OETOHA, HO U MPOYHOCTH Tesa 0€TOHA KOHCTPYKIIHH.

AKyCTHYeCKHEe MeTObl HePa3pyLIAKIIEro KOHTPOJIS

OcCHOBaHBI Ha PErUCTpalUU M aHAIM3€ MapaMeTpPOB YIPYIHMX BOJIH, BO3ZHUKAIO-
MIMX WIK BO30YXK/IaeMbIX B 00BbEKTE KOHTPOJIL. OOBEKTOM KOHTPOJIL MOTYT OBITH MaTe-
puaibl, noyrygadbpukarel U roToBbIe U3enus. Korna ucrnonb3yroTcst BOJIHBI YIbTPa3BYy-
KOBOI'O JIMANa30Ha, METObl MOKHO Ha3BaTh YJIbTPa3BYKOBBIMU. METO/IbI aKyCTUYECKO-
IO KOHTPOJISI OCHOBAaHbI HA CBOMCTBE YIIPYTMX BOJIH CO3JaBaTh TECHBIE CBSI3H C HEKOTO-
pPBIMH CBOMCTBAaMHU MaTEpHAJIOB (AHU30TPOIHUEN, IIIOTHOCTHIO, YIPYrocThio U ap.) Ilo-
CKOJIBKY aKyCTHYECKHE CBOWMCTBA TBEPABIX BEIIECTB M BO3/yXa 3HAYUTEIBHO Pa3HITCH,
CTAHOBUTCSI BO3MOYXHBIM BBISIBJIEHUE C TIOMOLIBIO aKyCTHUECKMX METOJOB HEpa3pylla-
IOLLEr0 KOHTPOJISI MAJIEUIUX A€(PEKTOB, ONpeeIeHNEe KauecTBa NITU(OBKHU U TOJIIIMHBI
ITIOBEPXHOCTEM.

Cdepa mpuMeHeHUsT aKyCTUYECKUX METOJIOB JIOBOJIBHO MIMpOKa. Maero, cBsizaH-
HYIO C PErMCTpallMe U aHAIM30M MapaMeTpPOB YIPYTUX BOJIH UCHOJIB3YIOT YIbTPa3BY-
KOBbIe AedeKkTockomnbl. X mprMeHeHne UMEET IHMPOKYI 00JacTh: BCE, MPOBOJSIINE
aKyCTHYECKHE BOJIHBI MaTepuaibl. MeTo/ibl KOHTPOJIS JAENSTCS Ha aKTUBHBIE U MMACCHB-
HbIE, B 3aBUCUMOCTH OT XapaKTepa B3auMOJICHCTBUS C KOHTPOJIUPYEMBbIM 00beKTOM. B
IEPBOM CITy4yae HCCIEAYIOTCS BOJHBI, KOTOPhIE BO3HUKAIOT B CaMOM OOBEKTE, B 3TOM
clly4ae Mo mrymam paboTarollero yCTpoHCTBa MOXKHO CKa3aTh O €ro MCHPaBHOCTHU, He-

VCIPABHOCTU U JTAKE ONMPEAEIUTh XapaKTep HEUCIPABHOCTU. K aKTUBHBIM METOAAM OT-



HOCSITCSI CTIOCOOBI, 0a3UPYIONTUECS HA U3MEPEHUH WHTEHCUBHOCTH MPOIYCKAEMOTO HUJTU
OTpa)kaeMoro 00ObEKTOM aKyCTHUYECKOI'O CUTHAJIA.

AKYCTHYECKHE METOJbl HEPa3pyIIAOIIEro KOHTPOJISI HMCHOJB3YIOTCS IS OOHa-
PYKE€HHUSI KaK BHYTPEHHUX, TaK ¥ TTOBEPXHOCTHBIX Je(EKTOB (HAPYIICHUHA CIUIONTHOCTH,
HEOHOPOHOCTH CTPYKTYPhI, MEXKKPUCTAILTUTHON KOPPO3UH, 1ePEKTOB CKICHKH, Tail-
KM, CBapKH M T.II.). DTOT METOJ JaeT BO3MOXKHOCTb M3MEPATh I'€OMETPHUUECKUE Tapa-
METpBI, KOTJ[a JOCTYN K U3ACIIUIO 3aTPYIHEH, a TaKkKe (PU3MKO-MEXaHMUECKIE CBOMCTRA
METAJIJIOB M M3JIEUI U3 HUX 0e3 UX pa3pylieHus. MeToapl 3ByKOBOTO Auara3oHa (M-
NeJITAHCHBIN, CBOOOTHBIX KOJICOAHW 1 JP.) METOIBI YIBTPA3BYKOBOTO JHMAa3oHa (3X0-
WUMITYJIbCHBIN, PE30HAHCHBIN, TEHEBOM, YMUCCUOHHBIN, BEIOCUMETPUUECKU).

MaruuTHbIe METObI HEPA3PYLIAILEr0 KOHTPOJISA

MarauTHble METOJIBI HEPA3PYIIAOIIETO KOHTPOJS MPEANOJaraloT aHajln3 B3au-
MOJICHCTBHS KOHTPOJUPYEMOTO O0BEKTa ¢ MArHUTHBIM MojeM. DU3NYECKHE OCHOBBI
MarHMTHOTO KOHTPOJISI 3aKJIIOYAIOTCS B UCIOJIb30BAaHUM MArHUTHBIX CBOKWCTB Marepua-
JIOB, B YaCTHOCTH, pa3MarHu4uBaroniero (pakropa, MarHUTHOTO COMPOTUBIICHUS U Tpe-
JIOMJICHUSI MATHUTHBIX CHUJIOBBIX JIMHUM. VX MCIIONB3YIOT Yalle BCEro il 0OHAPYKEHHUS
BHYTPEHHHUX U MOBEPXHOCTHBIX J€(PEKTOB OOBEKTOB, BHIIIOJIHEHHBIX U3 (eppOMarHuT-
HBIX MaTEPHUaJIOB.

OCHOBHBIC MarHUTHBbIE METOJIbl HEPA3PYIIAIOIIETO KOHTPOJIS — MarHUTOMOPOIII-
KOBBIH, (PeppO30HA0BBIN, HHAYKIIMOHHBINA U MarHuTorpapuieckuii metos1. CaMeblil pac-
MPOCTPAHEHHBIN M3 CIOCOO0B HEpa3pyIIAIIIET0 KOHTPOJSI — MarHUTOIIOPOIIKOBBIN.
OH OCHOBBIBAETCS Ha SIBJICHUU HEOJHOPOJIHOCTH MAarHUTHOTO TOJISl HaJl MECTOM Jedek-
Ta. YTOOBI MPOU3BECTH KOHTPOJIH MArHUTOMOPOIIKOBBIM METOJOM, TOTOBSIT CHadalia
MMOBEPXHOCTh KOHTPOJIMPYEMOro OOBEKTa, HaMarHWYMBaIOT €¢ U oO0pabaThIBalOT Mar-
HUTHOM CyClieH3uen. MeTannueckne 4aCcTUllbl B HEOJHOPOJHOM MAarHUTHOM MOJIE HaJl
MOBPEXKICHUEM TPUTITUBAIOTCA APYT K JAPYTy, 00pa3ys IEMOYHbIE CTPYKTYphI, KOTO-
pbIE Cpa3y BBISABIISIIOTCS IPU OCMOTPE JETAJIEH.

MarauTHO-TIOPOIIKOBBIM METOJ MIUPOKO MPUMEHSIETCA HA 3aBOJIaX MPOMBIIIIECH-
HOCTH, PEMOHTHBIX MpeanpusaTusx. OH aeT BO3MOXHOCTh BBISIBUTH IMOBEPXHOCTHBIC

TPEIIMHbI, MUKPOTPELIMHBI, BOJIOCOBUHBI, (PJIOKEHBI U IPYTUE AEPEKTHI.



OcranbHble METO/IbI UMEIOT CXOXHUW MPUHIIUI, TOJIHKO BMECTO MArHUTHOTO TO-
pOLIKA B PA3HBIX CIyYasX JJIA CO3/IaHUSI U PETUCTPALIMM MATHUTHOTO MOJISI UCTIOJIb3YET-
Csl KaTylIKa MHIYKTUBHOCTU (MHAYKIIMOHHBIM METOJ), MAarHUTHAas JICHTAa U JAaTYUK C
MarHUTHOW TOJIOBKOHW (MarHuTorpaduueckuii Meton), heppo30HIAOBBIA AaTUYUK, KOTO-
PBIN perucTpupyet nojis paccenuBanus ( peppo30HAOBBIA METO).

MarauTorpapudyeckuii METOJ] Yalle BCETO0 MCIOJIb3YIOT ISl KOHTPOJISE CBAPHBIX
coequHeHui. OH JJaeT BO3MOKHOCTD BBISIBIIATh TPEIIMHBI, HEMPOBAPHI, IIJIAKOBBIE U ra-
30BbI€ BKJIIOUEHHUS U JIpyrue AePEeKThl B CBAPHBIX IIBaX. Peppo30HIOBBIA METOM UC-
MOJIB3YETCSI U OOHAPYKEHUS TeX K€ Ne(PEKTOB, YTO U MAarHUTOTIOPOIIIKOBBIN METO/I.
OH Mo3BOJISIET TAKXKE ONpeneaTh AeeKThl Ha TiIyouHe 10 20 MM, C €ro MOMOIIBIO U3-
MEpPSIOT TOJIIIMHY JUCTOB U CTEHKHU COCYJIOB, IIPY HAJIMYUU JBYXCTOPOHHETO JOCTYIIA.

MeToa KOHTPOJISI NPOHMKAIONIUMHY BelleCTBAMM

Mertoq Hepa3pylaromero KOHTPOJIs MPOHUKAIOIKUMHI BEIIECTBaMU (MOJIEKYJISp-
HBII) CBSI3aH C MMPOHUKHOBEHUEM B IMOJOCTh JeeKkTa 00beKTa, MOJIECKAIIEr0 KOHTPO-
10, CHENHUAIBHBIX BEHIECTB. DTOT METOJI HA3bIBAIOT KAMWJUIAPHBIM, KOT/AA p€Yb UAET O
BBISIBJICHUM MaJ03aMETHBIX TPEIMH Ha MOBEPXHOCTH, a MPU MOUCKE CKBO3HBIX CIIOCO0
Ha3BIBAIOT «METOJ Teueuckanus». [Ipu mpumeHeHuu »Toro meroaa aedeKThl, OKpa-
IICHHBIE WHIUKATOPHOM KUIKOCTHIO (NMEHETPAHTOM), BBISBISIOTCS JTUOO BH3YyallbHO,
100 ¢ MOMOIIBIO TTpeoOpa3oBaTecii.

[TepBoHaYaIbHO TTOBEPXHOCTH KOHTPOJIUPYEMOTO 0OBHEKTA OUMIIAIOT MEXaHUYE-
CKUM W/WJIM XUMUYECKUM METOJIOM, 3aT€M HAHOCSIT Ha HE€ MHJIUKATOPHYIO KUJKOCTH,
3aMOJIHSIONLYIO MOJIOCTU JedekToB. M3nuiky neHeTpanTa yaaistor. Ha moBepXHOCTH
HAHOCAT MPOSIBUTENb, KOTOPBIN BBISBISCT MPU3HAKU JEPEKTOB. DTOT METOJ BBICOKO-
YYBCTBUTEJIbHBINA, OH 00ECTIEUMBAET MPOCTOTY KOHTPOJS W HATJISIAHOCTH PE3yJIbTAaTOB,
MOATOMY €r0 MPUMEHSIOT HE TOJBKO JIJIsi OOHAPYKEHUs, HO U JJIsl IOATBEPKACHUS Je-
(bekToB, 0OHAPYKEHHBIX IPYTUMU METOJIaMU —YyJIbTPa3BYKOBBIM, MATHUTHBIM U BUXPE-
BBIX TOKOB M JPYrUMU. M3 KanmuJUIsIpHBIX METOIOB HanOoJiee PacIpOCTPAHECHBI IBET-
HOM, JIIOMUHECIICHTHBIM, JTIOMUHECIIEHTHO-IIBETHON, (PUIBTPYIOIIUXCS YaCTHIl, PaIUO-

AKTHUBHBIX KUJIKOCTEN.
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MeTtoap! Teuenckanus 6a3UpPYIOTCS Ha PErUCTPAllUU WHIUKATOPHBIX KUIAKOCTEH
U Ta30B, KOTOpPhIE MPOHUKAIOT B CKBO3HBIE Ne(EeKThl KOHTponupyeMoro oonrekra. [1lu-
pPOKO€ MPUMEHEHWE OHM HAIUIU JJI1 KOHTPOJIS FEPMETUYHOCTH pabOTaOIUX MO JaB-
JIEHUEM CBapHBIX COCYZOB, 0aJUIOHOB, TPYOOIPOBOAOB, TUAPO-, TOIUIMBO-, MACISHBIX
CUCTEM CHJIOBBIX YCTAHOBOK U T.II.

Haubonee n3BecTHbIE METO/ABI TEUEUCKAHUS: THIPABINYECKAs ONPECCOBKA, aM-
MHUAYHO-UHINKATOPHBIN METOM, (PpEOHOB, MacC-CIIEKTPOMETPUUECKHIL, My3bIPbKOBBIH, C
IIOMOILBIO T'EIMEBOr0 U TAJIOUIAHOTO Teyeuckarenen. Tedenckanue ¢ MOMOIIBIO paguo-
AKTUBHBIX BEIIECTB 3HAYUTEILHO MOBIUANIO Ha 3PPEKTUBHOCTh METOJa B CTOPOHY €€
YBEIINYECHHS.

BuxperokoBbie METOJbI KOHTPOJISA

BuxpeTokoBbele METOIbI HEPA3PYIIAOIIETO KOHTPOJIS MPEAINOIAratoT UCCIEA0Ba-
HUE B3aUMOJIEUCTBHUS AJIEKTPOMArHUTOHOIO TOJISI BUXPETOKOBOIO MPeoOpa3oBaTess C
3NICKTPOMATHUTHBIM IOJIEM BUXPEBBIX TOKOB, HABOJAUMBIM B O0BEKTE KOHTpOIS (C 4a-
cToToi 10 | MiH. I'11), IIOTHOCTH KOTOPBIX 3aBUCUT OT CBOWCTB MaTepuaa.

OTOT METOJ CIYXKHUT JUUIsl KOHTPOJIE OOBEKTOB, U3TOTOBJIEHHBIX U3 MPOBOJAHUKOB
ToKa. MeTos1 Mo3BOJISET NOJIYYUTh HHPOPMALIUIO O XMMUYECKOM COCTaBE U F€OMETPH-
YECKOM pa3Mepe U3JeNHsl, O CTPYKType MaTepuana, u3 KOTOporo 0ObEeKT U3rOTOBJIEH, U
OOHapyXUTh N1e(EKThI, 3aJeraolue Ha TOBEPXHOCTH WIH B MOANOBEPXHOCTHOM CIIO€
(Ha rmyousne 2-3 mm). Haubosiee 4acTo MCMOIB3yEeMbIil MPUOOP ATOTO METOAAa — BUXPE-
TOKOBBIN AedekTocKor. [IpuHIUI KOHTPOJIS — CIEAYIOIHMI: KaTyIlIKa WHIYKTUBHOCTH
BO30yX/1aeT B OOBEKTE KOHTPOJII BUXPEBBIE TOKU, UX PETUCTPUPYET MPHUEMHBIE U3MeE-
pUTENB, B POJIM KOTOPOrO BBICTYIIAET Ta XKE camas MWW Apyras karymka. VIHTeHCuB-
HOCTb paclpe/ieieHHs TOKOB B KOHTPOJIUPYEMOM OOBEKTE JAET BO3MOKHOCTb CYJUTh O
pa3mepax M3[enus, CBOMCTBAaX MaTepuaia, HUIMYUY HECTIOJIOIIHOCTEN.

OCHOBHBIMM METOJIaMH BUXPETOKOBOI'O KOHTPOJII TAKXKE SBISIOTCS METOJ pac-
CESHHOT'O0 M3JIy4E€HUs, KOTOPBIM IOCTPOEH HA PETUCTPALUH PACCESHHBIX BOJIH WIH 4Ya-
CTHI, OTPAKEHHBIX OT AePEKTa, U 3XO-METO/I, UJIM METOJl OTPAKEHHOIO U3JTyUYeHus, 0a-

3UPYIONTUICS HA PETUCTPAIIUU OTPAKEHHBIX OT Je(heKTa MO U BOJTHBI.
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Ha ocHOBe MeToma BUXPEBBIX TOKOB pa3padOTaHbl M IIMPOKO MPUMEHSIOTCS
npUOOPBl ISl M3MEPEHHs TOJUIMHBI JIUCTOB M MOKPBITUH, AUAMETpa MPOBOJOKU WU
OPYTKOB. DTOT METOJ MPUMEHSIETCS sl MPOPHIAKTUUECKOTO KOHTPOJIS JIONATOK Typ-
OMH Ta30TypOMHHBIX JBUTATENEH, CBAPHBIX U JIUTHIX Y3JIOB 3JIEMEHTOB KOHCTPYKLUN U
Ap.

BuOpoauarnocTudecknii MeTol KOHTPOJISI

OTO OJIMH M3 CaMbIX COBPEMEHHBIX METOJOB Hepazpylaromero KoHTtposs. OH
JTa€T BO3MOKHOCTb CJIEUTh 32 COCTOSIHUEM O00OpYI0BaHMs, HE OCTaHABIMBasl padoTy U
HE IMpepbiBas MPOU3BOACTBEHHBIN Ipolecc. BubpoauarnocTuyeckuii METo1 KOHTPOJIS
Oasupyercsd Ha aHAJIM3€ BUOpALK, KOTOpask BOZHUKAET Ipu padote o0opynoBanus. [1o-
CKOJIbKY JIt00asi BUOpalusi - 3TO KoJieOaHMsI, OHa MPEJCTABIAET COOOW COBOKYITHOCTb
pPa3IUYHBIX YACTOT, KOTOPhIE MOXKHO U3Y4YUTh, Y3HATh UX aMIUIMTY/bI U 1O 3THM IOKa-
3aTessIM OIPENEINTh, B KAKOM COCTOSSHUM HaxonuTcsi obopynoBanue. Koneuno, Bcio
3Ty UHGOPMAIUIO COOMPAIOT C MOMOIIBIO0 BHICOKOYYBCTBUTEIBHON anmnaparypsl.

BubOpoanarHocTH4ecKuil METO] UCIIOJIb3YIOT MIPU KOHTPOJIe paboThl 000py10Ba-
HUS, UMEIOLIETO B KOHCTPYKIIMM NOJIIMIIHUKN KauyeHHs, TUIpooOOpyAOBaHUE, KOJec-
HO-peayKTOpHbIE O0J0KH. C MOMOIIBIO 3TOr0 METO/A PETYJSIPHO MPOU3BOJAT JUATHO-
CTUKY LWJIMHJIPOB HU3KOTO JABJICHMSI, MAPOBBIX TYpOUH, «Kpy4UeHMsD» purenei ¢yHna-
MEHTOB TYpOMH, CTaTOPHBIX CUCTEM U T.H. BuOpoauarnoctuka nmpuMeHsieTcs B SHEPro-
NOOBIBAIOIINX KOMIAHUSAX, HA XKEJIE3HOJAOPOKHOM U MOPCKOM TPAHCIOPTE U B 00JaCTH
XKUIMIIHO-KOMMYHAJIBHOTO XO3SKCTBA. DTOT METOJ IWAarHOCTHKU MO3BOJIET IPOBO-
JTUTh BUOPALMOHHBIM KOHTPOJIb U MOHUTOPUHI BpalIaloLIErocs oOOpyAOBaHMS, OCY-
HIECTBJISITH TECTOBYIO IMArHOCTUKY U IEHTPOBKY MalllMH, 0aJaHCUPOBKY MAalllMH Ha Me-
CTE 3KCIUTyaTaluy, TMarHOCTUKY MEXaHUYECKUX Iepeaay, JIEKTPUUECKUX MaIluH, BbI-
ABJIATH J€()EKThl NOJIIUITHUKOB CKOJBXKEHUS U KaUeHMs, PEMEHHBIX U 3yOUaThIX mepe-
nad, 1eQeKThl KOMIPECCOPOB, HACOCOB U BEHTHJIATOPOB, 3TOMY CHOCO0Y AMArHOCTHKU
MO/ CUJTY JIaXke OOHAPYKUTh Ne(hEeKThI CMA3KH .

DJIEKTPUYECKHA METO Hepa3pylIawuero KOHTPOoJIs

DnexTpuyecKkre crnocoObl Hepa3pyIIAIIEero KOHTPOJIS TOCTPOEHBI Ha perucTpa-

MU U aHAJIM3C ITapaMCTPOB OJICKTPHUIYCCKOT'O I10JIA, B33PIMOI[CI>1CTB}HOH.I€FO C IIpoBEpsc-
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MBIM OOBEKTOM HJIM BO3HMKAIOIIETO B pPe3yJibTaTe BO3AEHCTBUS M3BHE. MHpopmaTHB-
HBIE MapaMeTphl JJI1 KOHTPOJS B MEPBYIO OY€pellb, - 3TO MOTEHIMAT U €MKOCTb. J[is
KOHTPOJISI IPOBOJHUKOBBIX MAaTEPHUAJIOB MCIIONb3YIOT SKBUIIOTEHIIMATIBHBINA METO/, KOH-
TPOJIb MPOBOJHUKOB M AUDJIEKTPUKOB MPOU3BOAAT C MOMOIIBIO €MKOCTHOTO METO[a,
XMMHUYECKUN COCTaB MaTeprajga MOKHO OINPEAEIUTh ¢ IOMOIIbIO TEPMOIIEKTPUUECKO-
ro Merona. IfoMMMO NEpEYUCIEHHBIX CIOCOOOB 3JEKTPUUECKOIO HEPa3pyIIAIOIIEro
KOHTPOJISI CYIIECTBYIOT METOJBI AJIEKTPOHHONW SMUCCHH, JIEKTPOMCKPOBOMU, AJIEKTPO-
CTaTUYECKOTO MOPOIIKA, TPUOOIIEKTPUUECKUN, TEPMOIIEKTPUUECKUM. DIEKTPUUECKHUE
METO/IbI HEpa3pyLIAIOIIEr0 KOHTPOJIS JAI0T BO3MOKHOCTD BBISIBUTh PAKOBUHBI U IPYTHE
nedeKThl B OTJIMBKAX, PACCIOCHHS B METAJUIMYECKUX JIMCTaX, Pa3iuyHbIe JEPEKTHI
CBapHBIX U MasHbIX IIBOB, TPEUIMHBI B METAUNIMYECKUX U3JCIIUAX, PACTPECKUBAHUS B
IMAJIEBBIX TOKPBITHIX M OpraHuYeckoM crekiie. [loMumo 3Toro sneKkTpruieckue croco-
OBl KOHTPOJISI MCHOJb3YIOTCS JUIsl COPTUPOBKHU JleTasel, U3MEPEHUs TOJIIMH IUIEHOY-
HBIX MOKPBITUH, IPOBEPKU XUMHUUYECKOTO COCTaBa U OIpENEIeHHs CTENEHH TepMooOpa-
OOTKM METAITTUYECKUX U3/ICITHIA.

TenioBoi MeTO HEPA3PYIIAKINET0 KOHTPOJIS

TenmoBeie METOBI HEPA3PYIIAIONIETO KOHTPOJIS UCIOIB3YIOT PETUCTPALIUIO TeTl-
JIOBBIX TOJIEH, TeMIepaTypbl UM TEIUIOBOTO KOHTpPACTa Ul aHAJIM3a COCTOSIHUS M3y4da-
emoro o0bekTa. Benp TemnepaTypHoe 1oJi€ €CTh CIAEACTBHE MPOUCXOASIINX B OOBEKTE
nporieccax temionepenayn. Oco0eHHOCTH ITUX MPOLIECCOB 3aBUCAT OT HAMUIUA Te]ek-
TOB (KaK BHYTPEHHUX, TaK U HapykHbIX). [lapameTp, KOTOpHIN 1aeT OCHOBHYIO MH(DOP-
MAIMIo O HEOJIAaromoNyYuH - pa3HOCTh TEMIIEPATyp MEXIy O0NacTAMHU C ACPEKTOM H
0e31e(eKTHBIMU 00JIACTSIMU HUCCIEAYEeMOro o0bekTa. TemrepaTypy H3MEpSAIOT KOH-
TAaKTHBIM U O€CKOHTaKTHBIM MeToJ oM. [loMHMo n3MepeHus: TemnepaTyp TEIJIOBbIE Me-
TOJBI AAfOT WHGOPMAIMIO O HAPYHICHHUSIX CIUIOMIHOCTH, Ae(eKTax Mailki MHOTOCIIOMN-
HBIX coenuHeHui. [Ipubophl, KOTOpPbIE UCTOIB3YIOTCS MPU OCYIIECTBICHUH KOHTPOJS —
TEPMOUHAUKATOPBI, TUPOMETPHI, HH(PAKPACHBIE MUKPOCKOIIBI U PATUOMETPHI.

TemoBbie METOMBI KOHTPOJSI MUCIOJB3YIOTCS B OCHOBHOM B MPHUOOPOCTPOCHUHU
JUTSL KOHTPOJISL PO IEKTPOHHON annapaTyphl.

PagnoBoJiHOBBIE MeTOAbI HEPA3PYUIAIOIIET0 KOHTPOJIS
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PannoBoTHOBBIE METOIBI HEPA3PYMIAIOIIETO KOHTPOJISI 0Aa3UPYIOTCS Ha aHAIM3E
WU3MCHEHHS ITapaMeTPOB AJIEKTPOMATHUTHBIX KOJIEOAHUN, KOTOPBIC B3aUMOJICUCTBYIOT C
KOHTPOJUPYEMbIM 00BEKTOM. DTH METOJIbI IPUMEHSIOTCS AJI1 KOHTPOJISL TUAJIEKTPUKOB,
MOJTYITPOBOJTHUKOB, MATHUTOAMAJICKTPUKOB WJIM TOHKOCTEHHBIX OOBEKTOB M3 METaJlIa —
TO €CTh TeX OOBEKTOB, KOTOPHIE M3TOTOBJICHBI U3 MAaTE€pPUAJOB, HE 3ariylIalolnX pa-
JTMOBOJIHBI. DTH METOJbl MPUMEHSIOTCS ISl KOHTPOJS KayecTBa M I€OMETPUUYECKUX
pa3MepoB M3IEIHN W3 CTEKJIOIJIACTUKUA M TUIACTMACCHI, PE3WHBI, TEPMO3AMUTHBIX U
TEIUIOM30JIAIIMOHHBIX MaTepranoB, GUOpHI).

PannoBOIHOBBIE METO/IBI HEPA3PYIIAIOIIETO KOHTPOJIS PA3SSIOT Ha HECKOJIBKO
TPYIII 10 XapakTepy B3aUMOJICHCTBHUS OOBEKTA C BOJHOW: TPOXOKIACHUS, OTPAKCHUS U
paccerBaHusl; MO MapaMeTpy, KOTOPBIM B3AT 3a OCHOBY MPHU UCCIEAOBaHUSIX: (a3oBbIe,
TCOMETPUUYECKHE, aMIUTUTYAHO-(Da30BbIe M TMOJISIPU3AIMOHHBIE. DTO BEChMa IEPCIEK-
TUBHBIE METOJIbI, TTOKAa HE HAIIEAIINE JOJDKHOTO MPUMEHEHHUS B MPOMBIIIJICHHOCTH.
OHU [1alI0T BO3MOXKHOCTh OOHApPYUTh HEMPOKJIEH, PACCIOCHHUS, BO3IYIIIHBIE BKIIOYE-
HUS, TPEIIUHBI, HCOAHOPOJHOCTH TIO TJIOTHOCTH, HAMPSHKCHUS, C UX ITOMOIIBIO MOYKHO
U3MEPATh T€OMETPUUECKHUE pa3MEPHI U T.1I.

PaguanuonHble MeTOIbI HEPA3PYIIAKOIIEr0 KOHTPOJISI

OTH METOJIbI BKJIIOYAIOT B c€0sl PETUCTPAIMIO U aHAJIU3 B3aUMOJICHCTBYIOIIETO C
O00BEKTOM MPOHHUKAIOIIETO MOHU3UPYIOIIETO M3nydeHus. Ha3BaHue «paauialimoHHBIC)
MOKET MCHATBCS Ha «PEHTTEHOBCKHE, KHEUTPOHHBIEY» M IPYTHEe B 3aBUCHMOCTH OT BUA
MOHU3UPYIONIETO M3JIydeHus. Yale Bcero JJisi KOHTPOJIS UCTIOIb3YETCsl raMMa- U PEeHT-
TCeHOBCKOE u3mydeHrue. PaboTa O0IBIIMHCTBA METOIOB OCHOBBIBAETCS HA TOM, UYTO B ME-
cTax AedeKTOB BO3pACTAET IUIOTHOCTh MOTOKA M3JIy4YeHUS. PanannonHbie METOIbI He-
pa3pyIIaIIero KOHTPOJS WCIONB3YIOT MPU KOHTPOJIE KadyecTBa CBAPHBIX U TMASTHBIX
IIIBOB, JINThHS, OTIPEICIICHHS KaueCTBa COOPOUYHBIX padOT, BRISCHCHHS COCTOSTHHSI 3aKPbI-
THIX TIOJIOCTEH arperaToB u T.M. Hanboiiee pacnpocTpaHeHHbIE paaualliOHHbIE METOIbI
— 3TO peHTreHorpadusi, peHTT€HOCKOMHS ¥ TaMMa-KOHTPOJIb.

OnrTnyeckue MeToabl

OnTudeckre METOIbl HEPA3PYIIAIOIEro KOHTPOJISA PETUCTPUPYIOT U aHATTU3UPY-

I0T MMapaMeTphl, MPUCYILINE B3aUMOJEHCTBYIOMIEMY C OOBEKTOM ONTHYECKOMY HU3JTyye-
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HUIO. DT METOJbI JAIOT BO3MOKHOCTh OOHApPY>KHUBATh MYCTOTHI, MOPBI, PACCIOCHHS,
TPEIIMHbI, WHOPOJHBIE BKJIIOYEHHUS, I€OMETPUYECKHE OTKJIOHEHHUS W BHYTPEHHUE
HaNpsDKEHUs1 B 00BEKTaX KOHTPOJIS.

HapyXHbIlf ONTHYECKHI KOHTPOJIb MPUMEHSIOT Ui OOHapyKeHHs JedeKTOB
IPAKTUYECKHU JII000ro U3 MarepuanoB. BHyTpeHHUE AePEKThl ¢ MOMOIIBIO ATOIO METO-
7la MOKHO OOHapyXHUThb TOJBKO B MPO3PAYHBIX MaTepuanax. Takke MPOU3BOIUTCS KOH-
TPOJIb AUAMETPOB U TOJIIUHBI C TOMOIIBIO ONTUYECKOTO CrIocoda, Oa3upyromerocs Ha
spieHun nu¢pakuuu. lllepoxoBaTocTh U C(PEpUUHOCTH BBIABISAIOT METOJIbI, OCHOBAH-
HBIC HA SIBJICHUU UHTEP(EepEHINH.

[IpenmyiecTBa ONTUYECKUX METOAOB HEPa3pyLIAOMIETO KOHTPOJISA B MX IPO-
CTOTE, MIPUMEHEHUN HECJIOKHOTO 000pYAOBAHUSI U OTHOCUTENIBHO HEOOJBIION TPYIO-
eMKocTu. [lo3TOMy OHM HalUIM NMPUMEHEHHWE HA PAa3JIMYHBIX CTAIUAX W3TOTOBIICHUS
JIETaJICd U DJIEMEHTOB KOHCTPYKIIUH.

OnTrueckue npuOOps! 001a/1al0T HEBBICOKON 4yBCTBUTEIBHOCTBIO U JOCTOBEP-
HOCTBIO, II03TOMY MCHOJIB3YIOTCSI TOJIBKO ISl ONPENEIICHUS TOCTATOYHO KPYIHBIX Tpe-
IIMH, KOPPO3UOHHBIX U 3PO3UOHHBIX MOBPEKIACHUM, OTKPBITHIX PAaKOBUH, 3a00uH. OHU
NPUMEHSIOTCS TaKXkKe NIl OOHAPYKEHHsI T€Uel, 3arpsi3HEHUN, HaJIU4Ms MOCTOPOHHMX

npeamMcToOB U T.[.

PASPYIIAIOIIUE METO/Ibl OHEHKHN KAYECTBA MATEPHUAJIOB KAK
OCHOBA IJIfA PABPABOTKHN HEPASPYIIAIOIIIUX METOAOB

Bce Hepazpymaromme MeToabl OCHOBaHbI HA U3MEPEHUU KOCBEHHOW XapaKTepH-
ctukd. HeoOXomuMbIM yCIIOBHEM SIBIISIETCA JOCTATOYHAs TOYHOCTh €€ M3MEpPEHUs U
TOYHOCTh CBSI3U C OMPEAENISIEMOl MPOYHOCTHIO B KOHCTPYKIUSAX. [IpoyHOCTH GeToHa
ONPEAEISAIOT MO NPEABAPUTEIBHO YCTAHOBICHHBIM TI'PaJyUPOBOYHBIM 3aBUCUMOCTIM
MEXTy TpouHOCThI0 0eTOHHBIX 00pa3ioB o 'OCT 10180 u KOCBEHHBIMU XapaKTepH-
CTUKaMU MPOYHOCTH. ['pamynpoBOYHBIE 3aBUCUMOCTH MOTYT OBITh MIPEACTABIICHBI B BU-

ne rpaduka, B TabmuaHOU popme mim GopmyIion.
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B mpakTuke o6crnenoBaHus W UCTIBITAHUS 3JJaHUN U COOPY>KEHUU HCTIONB3YIOTCS

CJIEAYIOIINE METOAbI KOHTPOJIS:
e  MexaHWYecKue (pa3pylaroiiue) METOAbl UCTIBITAHUS
o  (usnueckue (Hepa3pymAIOIINE) METOABI UCTIBITAHKS MAaTEPUATIOB U KOHCTPYKITUH

B mpomiecce o6cnenoBanus oTOMparoT oOpas3ibl OeToHa NI MPOBEICHUS B 1a00-
PATOPHBIX YCIOBUIX (PU3UKO-MEXAaHUYECKUX U (PUBUKO-XUMUYECKUX UCCIIETOBAHUM.

KonmuuectBo 00pas3iioB 0OeroHa, OTOMpaeMbIX Uil JalbHEHIMX  (PU3HUKO-
XUMHUUYECKUX HCCIICIOBAHUM, JOJDKHO COCTABJISITh He MeHee mpex W3 KaXJOoW TeHe-
panbHOM coBokymHOCTU. KpoMe Toro, nonmosiHUTENsHO OTOMparoT oOpasibl (He MeHee
TpeX) Ha y4acTKax, IJIe COCTOSIHUE KOHCTPYKIUNA OTIMYAETCA OT COCTOSIHUS OCHOBHOM
Macchl OJHOTUIHBIX 3JIEMEHTOB. Eciin 1o pesyibTraram omnpeeieHus IoKa3arenen
(ryOuHBI HEHUTpa3alK, BeIMUUHbI pH U T. 11.) 3HaueHUs, yCTaHOBJICHHBIC HA OCHOBE
UCIIBITAHUM TpeX 00pa3lioB OJHOM MapTHHU, OTIUYAIOTCS MEXIY coOoil Ooyiee ueM Ha
30%, 13 3TOM KOHCTPYKIIMH JIOMOJIHUTEIHLHO OTOMPAIOT HE MEHEe MIECTH 00pa3IoB.

MeTtoa u3BjaedyeHusi 00pa3oOB BHIOUPAIOT B 3aBUCUMOCTU OT BHUJA HCIBITAHMUS,
MAaCCHUBHOCTH COOPY>KCHHSI U HAJIMYUSI MHCTPYMEHTOB, CIIOCOOHBIX O00ECIEUUTh U3BJIC-
yeHre 00pa3IoB U IEJIOCTHOCTh UCCIIETyeMON KOHCTPYKIIUH.

OT160p 00pa3ioB O€TOHA U3 CYHIECTBYIOIINX KOHCTPYKIUNA MPOU3BOAUTCS OTKO-
JIOM, BBIITWJIMBAHUEM WM BBICBEpJIMBaHUEM. /[ BHIMWIMBAHUS WCIOJIB3YIOT YYACTKH
KOHCTPYKITUH 06€3 apMaTyphl.

I'myOouna ordopa npoO 6eToHA Ha3HAYAETCS C YUETOM PE3yJIbTaTOB KOJIOPUMET-
pUYECKUX HUCIbITaHui. Pa3smep mpo0 MoKeH BbIOMpAThCA C y4€TOM MaKCHUMabHOU
KPYITHOCTHU 3aIIOJTHUTES.

B3sareie npoObl OeToHA ISl XMMHUUYECKUX HCCIEAOBAHUM JOJKHBI Cpasy IMome-
IIaThCS B MOJUATHIICHOBBIE TTAKETHI WJIM OFOKCHI M TEPMETH3UPOBAThCS. Macca KakI0ro
oOpasiia Ha3Ha4YaeTCsl B 3aBUCUMOCTH OT BUJI0OB HAMEUCHHBIX UCCIIEOBAHMIA.

[Ipu nmaGopaTopHBIX HCCIAEAOBAHHUSIX OOPA3IOB, OTOOPAHHBIX U3 KeJ1e300eTOH-
HbIX KOHCTPYKUMUM, ONPEIEISAIOT: MPOYHOCTh, BJIAXKHOCTh, BOJOMOTIIONIEHUE U TIOPH-
CTOCTh O€TOHA; IIEJIOYHOCTh OETOHA, BOJOPACTBOPUMOCTh KOMIIOHEHTOB, COJIEPKAHUE

noHoB SO4, Cl u npyrux BemIecTB; pacueTHbIE MapaMeTPhl CTATLHON apMaTypBhl.
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Omnpenenenrve NPOYHOCTH 0€TOHA MPOU3BOJAT MCIBITAHUEM Ha CKaTue o0pas-
I[OB, U3BJICUECHHBIX U3 KOHCTPYKIIU (KyOOB, IUIHHIPOB).

Pe3ynbTarhl UCBITaHUS NPUBOAIT K KyOMKOBOI MPOYHOCTH OETOHA YMHOKEHU-
eM Ha Kod(UIMEHT, ompenenseMblii M0 COOTHOIICHUIO MPOYHOCTH OETOHA KEPHOB
(cootBeTcTBYIOUMX MO (OpME U pa3MepaM KepHaM, OTOOpaHHBIM M3 KOHCTPYKLHUIA),
BBICBEPJICHHBIX U3 KyOOB, M IPOYHOCTU CaMHUX KyOOB.

[Ipu ompeneneHnr MPOYHOCTH 0€TOHA YJbTPA3BYKOBBIM METOAOM, METOI0M
IJIACTHYecKo AedopManuy WM YIPYIroro OTCKOKa Tpedyercs o0si3aTeNbHas MpH-
BS3Ka IPaJlydipOBOYHBIX 3aBUCHMOCTEN MapasuiebHBIM HCIBITAHUEM OTOOpaHHBIX 00-
pasloB WM METOJOM MECTHBIX Pa3pyLICHHH JJii KOHKPETHBIX TPYII WM Y4aCTKOB
KOHCTPYKLIUH.

Onpenenenre NTPpOYHOCTH O€TOHA YIbTPAa3BYKOBBIM METOJ0M MIPOBOJIUTCS B CO-
orBeTcTBUU ¢ TpeboBanusiMu ['OCT 17624-87 «betonbl. YbTpa3ByKoBOW METO]I OIpe-
JETIEHUS IPOYHOCTH.

CraHmapT pacnpoCTpaHseTcsl Ha KOHCTPYKIIMOHHBIE TSKENbIM, JIETKMM U IUIOT-
HBI CHJIMKATHBIN OETOHBI COOPHBIX U MOHOJIUTHBIX OETOHHBIX U JK€JI€300€TOHHBIX W3-
JENH, KOHCTPYKIUA U COOPY/KEHUM W YCTAHABIMBACT YJIbTPA3BYKOBOM HMITYJIbCHBIN
METO]1 OTIpeJIeIICHHs TPOYHOCTH OeToHa kiaccoB B7,5 - B35 (mapox M100 - M400) na
c)KaTue, B TOM YHCJIE B Mpoliecce TBEpACHUsI OETOHOB B TEIUIOBBIX YCTaHOBKaxX (Kpome
OETOHOB, U3rOTOBJIIEMBIX ABTOKJIABHOM 00paOOTKOM) WJIM B €CTECTBEHHBIX YCIOBUSIX.

Omnpenenenre NPoOYHOCTH OETOHA MOHOJIMTHBIX KOHCTPYKLUUN MPOBOJAT TOJIBKO
CIIOCOOOM CKBO3HOTO MPO3BYYHBAHUS.

KonTpons mpounoctu 6eroHa koHcTpykumii mpoBoasT mo ['OCT 18105-2010
«bertonsl. [IpaBuiia KOHTPOJIS ¥ OLIEHKHA MPOYHOCTHU.

YapTpa3ByKOBOW METOJ NMPUMEHSIOT I ONPENEIICHHUs OTIIYCKHOM, Iepenaroy-
HOW TPOYHOCTH, MPOYHOCTU OETOHAa B YCTAaHOBJIEHHOM HOPMAaTHUBHO-TEXHUYECKOU U
IPOEKTHOM JOKYMEHTAaIMel MPOMEKyTOYHOM M MPOEKTHOM BO3pacTax, MPOYHOCTH Oe-
TOHA B IIPOLIECCE €ro TBEPACHUS, a TAKXKE MPU IKCIIEPTHOM KOHTPOJIE.

VY AbTpa3ByKOBOM METOJl OCHOBAH Ha CBSI3M MEXKIY CKOPOCTBIO pacIpOCTPAHEHHUS

yJIBTPA3BYKOBBIX KOJEOAHUI U €ro MPOYHOCTHIO.
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VY bpTpa3ByKoOBbIe U3MEPEHUS B OETOHE MPOBOAAT CIOCOOAMH CKBO3HOTO WJIH TO-
BEPXHOCTHOI'O ITPO3BYYHBAHUS.

[Ipu u3MepeHnn BpeMEHU paclpOCTPaHEHUS YIbTpa3ByKa CIIOCOOOM CKBO3HOTO
IIPO3BYYHMBAHUS YJIbTPA3BYKOBBIE MPEOOPA30BATENN YCTAHABIMBAIOT C MPOTUBOMOJIOXK-
HBIX CTOPOH 00pa3slia Wil KOHCTPYKIIMU B COOTBETCTBHH C puc. 1 a.

CxkopocTh ynapTpa3Byka (V) B METpax B CEKYH]1y BBIUUCIISAIOT 1O (hopmyie

| o3
V= { -10 ’ (1)
rie t - BpeMsi pacrpocTpaHEeHHsI YIbTPa3ByKa, MKC;
| - paccTostHEe MEXTy IICHTpaMHU YCTAaHOBKH IpeoOpa3oBaTeieli (0a3a mpo3BydH-
BaHUS ), MM.
[Ipn m3MepeHHH BpPEMEHH pPaCHpOCTPaHEHHUS YIBTPa3ByKa CIIOCOOOM ITOBEpX-
HOCTHOT'O MPO3BYYMBAHUS YJIBTPA3BYKOBBIE MPe0oOpa3OBaTENd YCTAaHABIMBAIOT HA OJI-

HOU cTOpOHE 00pa3iia Wik KOHCTPYKIIUK B COOTBETCTBUU C puc. 1 6.

n

Puc. 1. CnocoOsI mpo3By4nBanus o0pas3ion
a - cXeMa UCIbITaHusI 6eToHa CrIocoOOM CKBO3HOTO MTPO3BYYMBaHUS; O - cXeMa UCTIBITaHUs Oe-
TOHA CIIOCOOOM MOBEPXHOCTHOTO Npo3ByunBanus; YII - yabTpa3BykoBbie nmpeodpa3zoBateny; | - 6aza
MIPO3BYYUBAHUS

[IpouHocTh O6eTOHA B KOHCTPYKLHUAX OMPEIEISIOT MO 3KCIEPUMEHTAIBHO yCTa-
HOBJICHHBIM T'PaJAyHPOBOYHBIM 3aBUCUMOCTSIM «CKOPOCTb PaCIpOCTPAaHEHUs YIbTPa3BY-
Ka - MPOYHOCTh O€TOHa» («CKOPOCTh - MPOYHOCTH») WM «BPEMsI PacHpOCTpaHEHUs
yIIbTpa3ByKa - MPOYHOCTh OETOHA» («BpeMs - MPOYHOCTHY) B 3aBUCUMOCTHU OT criocoda
PO3BYYHBAHUS.
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[IpouHocTh OeTOHA OMpeneNsioT Ha Yy4acTKaX KOHCTPYKLMNA, HE UMEIOIINX BUIH-
MBIX [TOBPEXICHUN (OTCIIOEHUS 3AIUTHOTO CJOs, TPEIINH, KABEPH U Ip.).

VY AbTpa3ByKOBbIE UCHBITAHUS MPOBOASAT MPHU MOJIOKHUTEIBHON TemIiiepaType Oe-
TOHA.

JlommyckaeTcsi MpoBEICHHUE YIbTPa3BYKOBBIX UCIIBITAHUN KOHCTPYKIUHN MPU OTPH-
HaTeIbHBIX TeMIlepaTypax 6eToHa He Hike MuHyc 10 °C mpu ycnoBuu, 4To B Ipo1ecce
UX XpaHEHUS] OTHOCUTENIbHAS BIIAXKHOCTh BO3yXa He npesimana 70 %.

VY AbTpa3ByKOBbIE U3MEPEHUS TPOBOJIAT MPU MOMOIIY MPUOOPOB, IpeaHA -
3HAYEHHBIX ISl U3MEPEHUSI BPEMEHU PACIPOCTPAHEHMS YIbTPAa3ByKa B OETOHE U aTTe-
CTOBaHHBIX B ycTaHoBieHHOM nopsake no 'OCT 8.383*, npeaen momyckaeMoil abco-
JIOTHOW MOTPEIIHOCTH M3MEPEHHUS] BPEMEHHU pPaclpOCTPAHEHHUs YJIbTpa3ByKa Ha CTaH-

JapTHBIX 06pa3uax, BXOOAIIUX B KOMIIJICKT an6opa, HC JOJDKCH ITPCBBLIIATh 3HAYCHMA

A=+ (0,01t +0,1), (2)
rae t - BpeMs pacpocTpaHeHHs yIbTpa3ByKa, MKC.

['pagynpoBoYHasi 3aBUCUMOCTb «CKOPOCTb - IPOUYHOCTH)» YCTAaHABIMBACTCS NPHU
UCIIBITAHUM KOHCTPYKIIMI CIIOCOOOM CKBO3HOTO MpPO3BY4YMBaHHMs. ['pagynpoBouHas 3a-
BHUCHUMOCTb «BPEMS - IPOYHOCTH) YCTAHABIMBAETCS MIPHU UCTIBITAHUM KOHCTPYKLMH CITO-
COOOM MOBEPXHOCTHOTO MPO3BYUYUBAHMSL.

JlommyckaeTcst py UCHBITAHUH KOHCTPYKLHI CIOCOOOM MOBEPXHOCTHOTO MPO3BY-
YUBAaHUS MCIOJb30BATh T'PATyHMPOBOYHYIO 3aBHCUMOCTh «CKOPOCTh - MPOYHOCTH» C
yuetoM ko3 ¢unurenta nepexona. Koappuuuentsr nepexona (K) ot ckopoctu ynbTpa-
3BYKa IIPU MOBEPXHOCTHOM IPO3BYUYHUBAHUHU K CKOPOCTH MPU CKBO3HOM MPO3BYYUBAHUU
YCTaHaBJIMBAIOT B MEPUOJI MOATOTOBKH K IMPOBEACHUIO MCIBITAHUN KOHCTPYKLUN U HE
pexe onuoro pasa B roj (ITpunoxenue 3, TOCT 17624).

['pagynpoBOYHYIO 3aBHCHUMOCThH YCTaHaBJIMBAIOT MO pe3yibTaTaM YJIbTPa3ByKO-
BbIX U3MEpPEHU B OETOHHBIX 00pa3ax-Ky0ax U MEXaHHMYECKUX UCIBITAHUN TeX ke 00-
pasLoB.

Mexanudeckue ucnbitanus oopasima npooaat o ['[OCT 10180 nemocpeacTBeH-

HO TOCJI€ YIBTPAa3BYKOBBIX H3MEPEHUH.
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[Ipu HEOOXOAUMOCTH TPOBEACHHS YIBTPA3BYKOBBIX HCHIBITAHUNA OETOHA KOH-
CTPYKIIM HETIOCPEACTBEHHO IOCIE TePMOOOPabOTKH (TOPSYETO) NI ONpEeASCHUs OT-
MYCKHOM MPOYHOCTH OETOHA PTHX KOHCTPYKIMM TOCIEe MX OCTHIBAHUS, JTOMYCKAaeTCs
yCTaHABJIMBATh TPATYUPOBOYHYIO 3aBUCUMOCTH B 3TOM CIIydae Mo pe3yjbTaTaM yiIbTpa-
3BYKOBBIX M3MEPEHUI ropsiuux oOpaslloB U MEXaHUUYECKHX HCIBITAHUHN TEX ke 00pas-
I[OB TI0CJI€ UX OCTHIBAHUSI.

['pamynpoBOYHBIC 3aBUCHMOCTH YCTAHABIHMBAIOT OTACIBHO MO KAXKIOMY BHUIY
HOPMHPYEMOU MPOYHOCTH, JJIs1 YETO UCTIOJIB3YIOT HE MeHee 15 cepuii 00pa31ioB-KyOOB.

[Ipu ycTaHOBIEHUU TPAAYUPOBOYHON 3aBUCHUMOCTHU ISl IPUEMOYHOTO KOHTPOJIS
o0Opa3Lbl U3roToBISAIOT B cOOTBETCTBUM ¢ TpeboBaHusaMu ['OCT 10180 B pa3Hbie cMeHBI
B TEUYCHHE HE MeHee 3 cyT U3 OeTOHa TOTO K€ HOMHHAJIBHOT'O COCTaBa, IO TOM K€ TeX-
HOJIOTHH, TIPH TOM K€ PEKMME TBEPJCHUS, UTO W KOHCTPYKIIUH, TIOIJICKAIINE KOHTPO-
J1O.

B cnydae nmpuMeHeHHs Ha MPOU3BOACTBE CIIOCOOOB M PEKUMOB YIUIOTHEHUS Oe-
TOHA KOHCTPYKITUH, TPUBOISIINX K U3MEHEHHUIO €T0 COCTaBa 3a CYET OTXKATHS BOJIBI 3a-
TBOPEHUSI, CIOCOO TMPUTOTOBICHUS OOpPA3IOB JOJKEH YKa3bIBaThCS B HOPMATHUBHO-
TEXHUYIECKOM WIIM TTPOCKTHOM TOKYMEHTAITUSAX Ha 3TH KOHCTPYKITHH.

JHonyckaercs usroroiaenue a0 40 % oOmiero yucia o6pas3oB U3 OETOHHON cMe-
CH, COCTaB KOTOPOH OTIMYAETCS OT HOMHUHAJIBHOTO TIO IIEMEHTHO-BOJJTHOMY OTHOIIICHHIO
He 6oxee 0,4.

[Ipu ompeneneHUM MPOYHOCTH OETOHA B MPOIECCE €r0 YCKOPEHHOTO TBEPICHUS
JUTSl YCTAHOBJICHUS TPaTyHPOBOYHON 3aBUCHMOCTH B TEIJIOBYIO YCTAHOBKY MTOMEIIAIOT
o0pas3Iibl, YUCII0 KOTOPBIX PABHO YUCITY MMPOMEKYTKOB BPEMEHH, Ha KOTOPOE Pa3OHUBarOT
MEePUOJT U30TEPMHUUECKOTO mporpeBa. Ha kaxaoM U3 3TUX ATaroB UCHBITHIBAIOT MO O/I-
HOU cepuu oOpasnoB. Hanpumep, ecnu mepruoa H30TepMUYECKOTO TTPOrpeBa pa3ouT Ha
paBHBIE YETHIPE MMPOMEKYTKA BPEMEHH, TO B TEIJIOBYIO YCTAHOBKY 3aKJIa/IBIBAIOT YEThI-
pe cepun 00pasIoB.

[Ipu ycTaHOBIIGHUH TPalyHPOBOYHOM 3aBUCUMOCTH ISl OTIPECIICHHS TIPOYHOCTH
O0eToHa B MPOIECCE €CTECTBEHHOTO TBEPJACHUSI CPOKU HCIIBITAHUN OOpa3IoB JIOJKHBI

BBIOMpAThCA U3 CIEAYIOIIEro nmapamerpuyeckoro psga: 3, 7, 14, 28, 60, 90, 180, 365
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cyT. OOpa3Libl HCTIBITHIBAIOT HE MEHEE YeM B TPEX BO3pACTax, OJUH U3 KOTOPBIX SIBIISIET-
Csl IPOEKTHBIM. B Ka)XK10M BO3pacTe UCHBITHIBAIOT HE MeHee 4 cepuil 00pa3LoB.

Bpemst pacmipocTpaHeHus yibTpa3ByKa B 00pasliax MpHU YCTAHOBJICHUU TPalyH-
POBOYHOM 3aBUCUMOCTH «CKOPOCTbH - TPOYHOCTHY» U3MEPSIOT CITIOCOOOM CKBO3-

HOTO IIPO3BYYHUBAHHA B COOTBCTCTBUU C PHUC. 2.

Puc. 2. Cxema yctanoBku YII npu pa3znuusbix cnoco6ax mpo3ByYnBaHUS
a - CXeMa UCHBITaHus KyOOB CITOCOOOM CKBO3HOI'O ITPO3BYYUBAHUS; O - CXeMa UCIBITaHUS KYy-
00B cr10COOOM MOBEPXHOCTHOTO Mpo3ByunBanus; YII - ynbTpa3BykoBble IpeoOpa3oBaTeny;
1 - HampaBsieHue (HOpMOBaHHUS; 2 - HAPABICHUE UCIIBITAHUS MIPH CkaThu; | - 6aza mpo3By4H-
BaHUS

baza npo3ByuuBanus nomkHa ObITh HE MeHee 100 mm. [lomyckaercst 6a3y mpo-
3BYYMBAHMS CHU3UTH 0 70 MM MpU MPOBEACHUHN KOHTPOJISI MEJIKO3EPHUCTHIX OETOHOB U
OeTOHa Ha paHHUX CTAAUSIX TBEpACHUs (CKOPOCTh yibTpa3Byka meHee 2000 m/c).

Bpemst pacnipocTpaHeHust yiabTpa3Byka B 00pasiiax MpHU yCTAHOBJICHUU TPaayu-
POBOYHOM 3aBUCUMOCTH «BPEMS - MPOYHOCTHY» M3MEPSAIOT CIOCOOOM MOBEPXHOCTHOIO
MPO3BYYHUBAHUS B COOTBETCTBUU C PUC. 2.

MunuManbeHas 60a3za npo3By4YHBaHUs JOJKHA ObITh HE MeHee 120 mwm.

Bpemst pacnpoctpaHeHusi yapTpa3ByKa CleAyeT U3MEpATh Ha MOBEPXHOCTH, 3a-
HUMAIOIIEH MPU U3TOTOBIICHUU TO K€ MOJIOKEHUE OTHOCHTENILHO (OPMBI U HampaBlie-

HUs (HOPMOBAHUS, YTO U KOHTPOJIUPYyEMask MOBEPXHOCTb U3ACIIHS.
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Ywuciio u3MepeHnii BpeMEH! paclpoCTpaHEHUs YIbTPa3ByKa B KaXJaoM oOpasiie
JIOJDKHO OBITH NMPU CKBO3HOM TIPO3BYYHMBAHUM 3, PU MMOBEPXHOCTHOM MTPO3BYUMBAHUU -
4.

OTKIIOHEHUE OTHIETBLHOTO pe3yJibTaTa HW3MEPEHHUS BPEMEHU PaCcHpOCTPaHEHUS
yIIbTpa3ByKa B KaXAoM oOpaslie OT cpenHeapru(PMETHUECKOTO 3HAYCHHS PE3yJIbTaTOB
W3MEPEHU JIsl JaHHOTO 00pasiia He TOJKHO MpeBbIaTh 2 %.

['pamyrpoBOYHYIO 3aBUCUMOCTh YCTAHABIMBAIOT 110 SIUHUYHBIM 3HAYCHUSM CKO-
poctu (BpeMeHH) yIbTpa3ByKa U MPOYHOCTH OETOHA.

3a eqMHUYHOE 3HAYCHHE MPOYHOCTH OETOHA MPUHUMAIOT CPEAHIOI MPOYHOCTH
O0eToHa B cepuu 00pasioB, onpenaeneHnyto no I'OCT 10180.

3a eMMHUYHOE 3HAUYECHUE CKOPOCTU (BPEMEHH) YIbTPa3ByKa MPUHUMAIOT CPEIHE-
apu(pMETHICCKOE 3HAYCHHE JITHX BEIMYMH B CEpUHM OOPa3IOB, HMCIOIB3YEMBIX [IJIS
OTIpEJICIICHHS] €IMHUYHOTO 3HAYEHUS TPOYHOCTH.

JlaHHBIC UCTIBITAHUM U PE3YNIbTAT OMpENIeTICHUsI cpeHelt apudMeTuuecKon Belu-
YUHBI BPEMEHH MMPOXOXKICHHS YIbTPa3ByKa 3aHOCT B Ta0I. 1.

[IpoBoAT MeXxaHMYECKUE MCTIBITAHUS 00pa3loB. s 3TOro MxX ycTaHaBIMBAIOT
CTPOTO B IICHTPE IUTUTHI TIPecca U MPUKIIAIBIBAIOT HATPY3KY C TAKOW CKOPOCTHIO, YTOOBI
paspyiienue oOpasia npoucxoausio He paHee 30 ¢ ¢ Hauana HarpykeHus. BemuuunHy

YCHJIMSI HATPY>KEHUSI TaKkKe 3aHOCST B Ta0I. 1.

R.
OnpenensoT MPOYHOCTh OETOHA B Ka)KOM UCIBITHIBAEMOM O0Opasle ', IpUHH-

Mas ee 3a pe3yibTaT UCTIBITAaHUS CepUu 00pa3IoB.

Tabnuna 1
I'eomeTpuueckue YapTpa3ByKOBbIE
P pasBy MexaHn4YecKHe NCTIBITaHUS
pa3Mepsl, cM WCIIBITAHUS
Ne
oG- Macca | Bpewms npoxoxi. Cpennsis Paspy- IIpenen npouHocTu npu
a3 o0pasua, | yIbTpa3ByKa, MKC | CKOPOCTb mafop yee cxarun, Mlla
p JUTMHA [[IHPUHA|{BBICOT] KT MIPOXOXK]I. Hl
1IOB ycuiue, | pakTuyec-| € y4eToMm
OTJIENbHOE| CpeHEe | yIbTPa3ByKa, N
KI'c KHH MAacCIIT. K03
Mm/c
1 2 3 4 5 6 7 8 9 10 11

YcraHoBieHUE, TPOBEPKY T'PATyUPOBOUYHOM 3aBUCUMOCTH U OLIEHKY €€ MOrpenl-

HOCTH IPOBOJSAT B COOTBETCTBUHU CO CIEAYIOLIEH METOIUKOM.
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['pagynpoBOYHYIO 3aBUCUMOCTh YCTaHABIMBAIOT B BUJE rpadrka, HACTPOSHHOTO
II0 YPaBHEHUSAM, KOTOPBIE TPUHUMAIOT:

a) IMHEHHOTO BHUJIa

RH, :a0+a1V; (3)

T (60-R,)/100;

0) KCIMOHEHIIMAIBLHOTO BHIA

R =boeblv, (4)

rae V — CKOpoCTh paclpOCTPaHEHH s yIbTPa3BYyKa;

Ri_ IIPOYHOCTB, OIpeaeaeMas no ypasHeHusM (3) u (4)

6.3. Beanuunbl k0rhHUIIMEHTOB

a0:R¢—a1V; (5)

a = N ;
PIRY
©)
ZN:(V_VJXH¢ =In Ri¢)
I S—— :
> -v)
™)
b, = eﬁ¢’b1‘7; (8)
B ¢opmynax (5) — (8)
Y
R, =- N ; (9)
>
V=1
N (10)
iln R,
InR, =12
: (11)
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R
rae ¢ — CpenHss MPOYHOCTh OTIENbHBIX 00pa3IIOB.
KoppekTupoBKy yCTaHOBIEHHOW I'paayHpPOBOYHOM 3aBUCHUMOCTHU IPOBOIAT IIy-

TCM 0T6paKOBKI/I CANMHUYHBIX PC3YJIbTATOB HCHBIT&HHﬁ, HC YIOBJICTBOPAIOIMINX yCIIOBHIO

‘Rﬁt B R./dz <2

S ’ (12)

rac S — OCTATOYHOC CPCAHCKBAAPATUYIHOC OTKIIOHCHHC,

N

Z (qub - Rj” )2

s=\=
N-2 ’ (13)

R. i .
rae " — mpouHocTs 0eToHa B 1 - ii cepun 06pasLos, onpeeneHHas o rpagyupoBoy-
HOW 3aBUCUMOCTH
a, +a,\V; ona sasucumocmu (3);

RjH = bV,
b,e™  ona zasucumocmu (4).

[locne oTOpakoBKH IpaAyHpPOBOYHYIO 3aBUCHMOCTH YCTaHABIMBAIOT 3aHOBO IO
OCTaBIIMMCSI pE3yJIbTaTaM HCIIBITAHU.

KoppekTupoBKy rpagynpoBOYHON 3aBUCUMOCTH IPOBOJAT A0 TEX MOP, MOKA BCE
€IMHUYHBIE PE3yJbTaThl HCIBITAHUN CTAaHYT YAOBIETBOPATH yciioBUIO (13)

JUi CKOppPEKTUPOBAHHOM 3aBUCUMOCTH MO BCEM 00pa3liaM CEpUU CTPOSAT Tpaduk

IpayupOBOYHON 3aBUCUMOCTH (puc. 3)

R, MIIa

WV, mic

Puc. 3. I'paduk rpamxyrpoBOYHOIM 3aBUCUMOCTH
O1tuM TpaduKOM U TONB3YIOTCS TPHU MPOBEJACHUU HUCIBITAaHUNA OETOHA B KOH-
CTPYKLMSX, MPOU3BOIS NEPUOAUYECKYIO €TO MOBEPKY HE PEXKE OJHOrO pasa B JBa Me-

ciia.
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[Tpu mpoBepke rpagyrpoBOYHON 3aBUCMMOCTH FOTOBAT HE MeHee 6 cepuil oOpas-

OoB. I[J'IH Ka)KI[Dﬁ ccpuu 110 OIMMCAaHHOM MCTOJUKE OIPCACIIOT CANHUYHBIC 3HAYCHUS
v, Ry,
CKOpPOCTH yJIbTPpA3ByKa 'H IIPOYHOCTH 7. B cooTBercTBHU C CAMHUYHBIM 3HAYCHHUCM

V. .
CKOPOCTH YJIbTPa3ByKa IO IpaJydpPOBOYHON 3aBUCUMOCTU OMNPEIECTSIOT MPOYHOCTD

R

in |
BBIUKCIIAIOT CpeHee 3HAUEHUE CKOPOCTH YIIbTpa3Byka vV Bcex 00pasloB, MCIIbI-

TAaHHBIX IJIA IIPOBCPKHU I‘p&,ﬂ}WIpOBO‘IHOI?I 3aBHUCHUMOCTH.

Pazpenstor cepun 00pa3noB Ha aBe rpynmbl. K mepBoit — oTHOCAT cepun oOpas-

1I0B, €JMHHMYHbBIE 3HAYEHUS CKOPOCTH YJIbTPa3sByKa KOTOPBIX He mpeBbimaior v . Bee
OCTaJIbHBIE CEPUU OTHOCAT KO BTOPOMU IpyIIIIE.
I'panynpoBoYHas 3aBUCUMOCTbB JIOIIYCKAaETCA K JAJBbHEUIIEMY ITPUMEHEHUIO PU

OIHOBPCMCHHOM BBIITIOJIHCHUH CIICAYIOIIHUX TPEX YCHOBHfIZ

R.,—R
a) pa3HOCTh ¥ 7" HEe UMEET OJMHAKOBOr0 3HaKa B MATH W3 IIECTH MOCIEI0Ba-

TEJIBHBIX CEPUI 00PA3LOB;

6) Sn< 1,55,

rae ; (14)
N— ypcno cepuil 00pa3lOB, UCHIBITAHHBIX ISl MPOBEPKU T'PaLyUPOBOYHOM 3aBHUCUMO-

CTH,;

B) Pa3HOCTH Ris “Ri e umeer OJIMHAKOBOI'O 3HaKa JJisg cepuil oOpas3IoB NepBOi
¥ BTOPOU T'PYIIIL.

[Ipy HEBBITIOTHEHUU XOTs ObI OJTHOTO W3 MPHUBEICHHBIX YCIOBUU TpagyupOBOY-
HYIO 3aBUCUMOCTb YCTaHABIIUBAIOT 3aHOBO.

['panynpoBOYHYIO 3aBUCUMOCTh YCTAaHABIMBAIOT 3aHOBO IPU U3MEHEHUH HOMHU-

HaJibHOTO coctaBa 0etoHa mo ['OCT 27006.
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MEXAHMWYECKHWE UJIM OBEPXHOCTHBIE METO/IbI
HEPA3PYIIAIOIIEIO KOHTPOJISI KAYUECTBA CTPOUTEJIBHBIX
W3JIEJIN U KOHCTPYKIIUI

Hepaspywarwowue memoowt (eémopoii memod), NPeIoNaraloT UCIOIb30BaHUE
MaJjiorabapuTHBIX MPUOOPOB, ¢ OOJBIIMM HAOOPOM CEPBUCHBIX (DYHKIIMHU, UMEIOIIHX
KaHaJI WHPPaAKpaCHOW CBS3U ¢ KOMIbIOTepoM. OOpaboTKa M3MEpPSIEMBIX MapaMeTpOB
MPOU3BOUTCSI C MOMOIIBIO KOMITBIOTEPHBIX MPOrpPaMM, UYTO 0OECHEUYMBAET BBICOKYIO
JIOCTOBEPHOCTh M3MepeHui. UTo kacaercs NpuOOpOB, I ONPEEIEHUs TPOYHOCTHBIX
XapaKTepUCTHK MaTepuaia KOHCTPYKIUH, HCIONb3yeMbIX BEAYIIMMH 3apyOeKHBIMU
dbupmMaMu, TO B HUX 3QJI0KEH TOT K€ MPUHIIUIT KOCBEHHBIX U3MEPEHUI U METOJI0JIOT U-
YeCKUH TMOAXOJ, YTO W B Hamux mpubopax. OTauyme TOIBKO B HAOOpE CEPBUCHBIX
ycIIyT U 00paboTKe pe3ylnbTaTOB U3MEPEHUH.

OCHOBHBIM KpPUTEpUEM MpU BHIOOpPE METOJIOB M CPEACTB M3MEPEHUH, ABIAETCA
JIOTyCTUMasl TIpe/iebHas MOTPEIIHOCTh U3MEPEHHH, IPOCTOTa U y100CTBO paboThI, pe-
ructpaius u oopadoTka pe3ynbratoB. PaccMoTpuM KpaTKo McHoJib3yeMble Ipu oOcie-
JIOBAaHUM METOJbI OIpENeTICHHs TPOYHOCTH B KOHCTPYKIIUAX, PEKOMEHAyEMbIE HOpMa-

tuBHBIMM TokyMeHTamu (I"OCT).

[TpuGopamMy MeXaHWYECKOTO ICHCTBHUS HENb3s YCTAaHOBUTH MPOYHOCTh OETOHA
BHYTPU KOHCTPYKIMH WK u3genus. [loatomy cinenyer couerate KOHTPOIb IPOYHOCTH
0eToHa MpudOpaMu MEXaHUYECKOro JCHCTBUS C yJIbTPa3ByKOBBIM METOJOM OIpeesie-
HUS IPOYHOCTH.

CooTHoLIEHNE MEXIy MPOYHOCTBIO OETOHA M IOKAa3aTEeIsIMU Hepa3pylLIaroLuX
UCIIBITAHUN YCTAHABJIUBAIOT OIBITHBIM IIyTEM U NPEACTABIAIOT B BUAEC TPALYUPOBOY-
HOM 3aBUCUMOCTH (KpUBOHM WU mpsiMoi). [l mocTpoeHus rpalyupOBOYHON 3aBUCH-
MOCTH HCIOJIb3YIOT PE3yJbTaThl MapajuieIbHbIX HCHBITAHUI OETOHHBIX 00pa3lOB He-
paspylIaloIMMU U pa3pylIaAOMIMMUA METOAaMHU. | palyupOBOYHYIO 3aBUCUMOCTD IIpH-
MEHSIIOT, €CJIM 3HAUYE€HHE CPEJIHeW KBaJpPaTHUYECKON MOTPEUIHOCTH St HE MPEBBIIIAET

0,12; St BeruncisroT no popmyne
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s - | 1 z(&_ljz, @

n.—1 (R;
riae Re - pakTuueckas cpeHss NIpOYHOCTh OETOHA Ha C)KATHE B CEpUU 00PAa3IOB;

Rr - mpoyHOCTh O€TOHA MO TPayUPOBOYHON 3aBUCHUMOCTH, COOTBETCTBYIOIIAs
(dakTHUecKON IPOYHOCTH R¢ AJIst TOTO )K€ MoKazaTes Hepa3pyllarollero HCIbITaHuS;

No - YUCJIO UCTIBITAHHBIX CEpUl 00Pa3IOB.

['panyrpoBOYHYIO 3aBUCHMOCTBH CTPOSIT JIJIsi KOHTPOJIS KayecTBa OETOHAa B KOH-
CTPYKLMSIX UM U3JIETUSAX OJJHOM MPOEKTHOM MapKH, OJTHOIO COCTaBa, €AUHON TEXHOJIO-
I'MM IPUTOTOBJICHUS M YKJIAAKU OETOHHOM CMecH, OJJHOTO peXuMa TBEpAEHUs OETOHa.
JInst moCcTpoeHusT TaKOM 3aBUCUMOCTH IIPU IIPUMEHEHHH METOJOB YIIPYTOrOo OTCKOKA
WIN TUTACTUYECKUX e OopMaIiii UCIONb3YIOT Pe3yIbTaThl UCIBITAHUS HEe MeHee 48
00pasIoB.

HcnpiTanue npoyHOCTH OETOHA B KOHCTPYKLMSAX M M3AEIUSAX NpuOOpaMu Mexa-
HUYECKOTO JIEUCTBUS MPOU3BOAAT METOAAMU: YIPYroro OTCKOKA, IMJIACTUYECKOM Jie-
(dbopManuu, OTphIBA CO CKaJIbIBAHUEM.

Memoo ynpyzo20 omckoxka OCHOBaH Ha 3aBUCUMOCTH MEXIY TBEPAOCTHIO IO-
BEPXHOCTHOTO CJ0s O€TOHA M €ro MPOYHOCTHIO Ha CXaThe. DTOT METOJ JaBHO H3Be-
CTEH W IIHPOKO IMPUMEHSETCS U1 ONpPENENIEHHs TBEPAOCTH MeTamuioB. Teo-
peTuyeckre oCHOBBI MeToja pa3padbotansl Jl. b. ['oroGepuaze u ApyrumMu aBTopamu.

IIpn u3MepeHusx yka3aHHbIM METOJOM MEpPOW TBEPAOCTHU SIBJIIETCS BBICOTA OT-
CKOoKka Oolika h,, majgaroiero ¢ MOCTOSSHHOW BBICOTHI Ni. DHeprus majeHUs Moa0u-
paeTcsa TakuM o0pa3oM, 4TOObI B MECTE yaapa HanpsikKeHUus OblIM  OoJsblle mpeje-
na ynpyroctu. Yem Gonbiiie h2, Tem Bbilie ynapHas TBEpAOCTh MaTepHala, Ompe-
nensemMasl ero ynpyrumu cBorctBamu. KuHeTHueckas sHeprus Ooilka npubopa
IPU UCIBITAHUM PACXOAYyeTcs Ha  paboTy Iactuueckoi nedopmaruu oopasia
Ai; paboty ynpyroro cxkatusi matepuana Ap; paboTy CUJ TpeHHs IpHU yaape u B
npubope npu naaeHuu A,, paboty aucneprupoBaHusi A, paboOTy MpPeoaOJCHUS

COMpPOTHUBIICHUS Bo3ayxa As;, paboTy, 3aTpaunBaeMyio Ha BuUOpainuio oOpasna u
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onop Ae. Ilockonbky As, As, As u As OYEHBb Majibl, BBICOTA OTCKOKa B OCHOBHOM
OIPEIENAETCS COOTHOUIEHUEM MEXY A1 U A..

[ToTtepst aneprum npu AEx MoOKeT ObITh ONpejesieHa U3 CeAyIoleld 3aBUCUMO-

CTH:
2 2
mo mo
AE, =—+=——*%, ()
2 2
l)2 1)2
rac L - KMHEeTHYeCKas OHCpPIrusAg B MOMCHT yadpa U 2 - KHHETUYeCKas OHCPIUA B

MOMEHT OTCKOKa;
CkopocTu 0oiika B MOMEHT yJiapa v, U B MOMEHT OTCKOKa v, MOTYT OBITh BbI-

YUCJIEHBI IO opMyJiaM

2 2 2
., m—(l—j (1B ) ©)

NI

2
_mu;

AE, == (L-K?) (4)

K

h
rae K = /h—z - K09 PUIIUEHT BOCCTAHOBJICHHUS.
1

Benuunna K Bcerja MEHbIIIE €IMHUIIBI U C POCTOM TUIACTHYECKOM edopmaiuu
yMeHblaetrcs. Ecnu npu najgeHun Ooiika MiacTUYecKod AedopMaluu He Mpouc-

XOOUT, TOh, = h,.

CrnenoBatenbHO, CYIIHOCTh METOJA YIPYroro OTCKOKA 3aKJII04YaeTcsi B TOM, UYTO
CHEeHHUAIbHBIN O0€K OMpeAeICHHON MacChl MPU MOMOUIA TMPYXKUHBI C 3alaHHBIMU
KECTKOCTBhIO U MPEABAPUTEIbHBIM HAIPSKEHUEM YJapseT MO KOHIY METalNIn4ecKo-
ro CTEPXHS - yIapHHUKA, MPUKATOTO APYTUM KOHIIOM K MOBEPXHOCTHU UCIBITHI-
BaeMoro 6etona. B pe3ynbraTe ynapa 00ek OTCKakKMBaeT OT yJaapHHUKa. Beicora
OTCKOKa OTMEUYaeTCs Ha IIKaje MpuOopa MpU MOMOIIM CIEIUAIBHOTO yKa3aTes.
3aBUCUMOCTb MEXY BHICOTOM OTCKOKA M MPOYHOCTHIO OETOHA YCTAHABJIMBAIOT OTBIT-
HBIM ITyTEM.

Cknepometpsl (puc.l), npuMeHsieMble I UCIBITAHUS METOAOM YIPYTroro ot-
CKOKa, 10 UX yAapHOU SHEPrUu ACIISIT:
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- Ha MOJIOTKHU ¢ yJaapHo# sHeprueit 0,736 J[x, npuMeHseMble ISl onpeee-
HUS npoyHocTH OetoHa Mapku 100 m HMXKe, a TakKe I TOHKOCTEHHBIX KOH-
CTPYKIIUM;

- HAa MOJIOTKHM C yZapHou 3Hepruen 2,207 JIK, npuMeHsAeMbIe UIsL OIpenene-
HUSI IPOYHOCTH OETOHA KEJe300€TOHHBIX KOHCTPYKIMNA U U3JIENUN CpelHei mac-
CUBHOCTU,;

- Ha MOJIOTKHM C yJnapHou sHepruei 29,43 JIx, npuMeHsieMble AJi Olpeaelie-
HUS IPOYHOCTU OETOHA B JOPOKHBIX MOKPBITUAX, MOCTOBBIX M MAaCCUBHBIX COOPYIKE-
HUSIX.

HcnpiTanue OpoBOJAT CHEAYIOIIHMM 00pa3oM. YIapHUK CKIEpoOMeTpa MpH-
CTaBJISIIOT MEPIEHANKYISIPHO MOBEPXHOCTU HCHbIThIBaeMoro OertoHa. Ilpu mocre-
NIEHHOM Ha)XaTUW YJApHHUK B3BOJUT MPYXKUHY OOMKa M 3aT€M aBTOMATHUYECKH €€
0cBOOOXK/IaeT, UTO BbI3bIBaET yaap. boek nocie ynapa orckakuBaeT. BoicoTy oTcko-
Ka MTOKA3bIBAET CIICIIMAIbHBIN YKa3aTellb Ha IIKalle.

BpIaucnsoT cpegHee 3Ha4eHUE IATH OTCKOKOB, H3MEPEHHBIX HAa OJHOM y4dacT-
ke. YacTHble 3HAYEHU S, OTKJIOHSIOIINECS OT cpeaHero 6osee yeM Ha +15%, He yuu-
TBHIBAIOT W MPOU3BOJAT HOBBIE MCIIBITAHUSA, MIOKA HE MOIYYaT IATh NPUMEPHO PAaBHO-
LIEHHBIX YaCTHBIX pe3ynbTaToB. CpeqHee 3HAaUEHUE YMHOXKAKOT HAa COOTBETCTBYIOIIMM
MoKa3aTelib, BHIOUPAEMbI U3 WHCTPYKIMH MO UCTOJIH30BAHUIO JAHHOTO THIA CKJe-
pOMETpa B 3aBUCUMOCTH OT NOJOXKEHUsA yAapHUKA. B manpHeunmem 3To NMpuUBEACH-
HOE CpeJlHEe 3HAYEHHUE OTCKOKA HAa3bIBACTCS XAPAKTEPHBIM JUIS MCIBITAHHOIO Me€-
cTa. 3aTeM IO TPaJyHUPOBOYHON 3aBUCUMOCTH OMPEACIISIIOT MPOYHOCTh OETOHA HA JaH-
HOM YYaCTKE UCTIBbITaHUA.

Memoo niacmuueckoti degpopmayuu COCTOUT B TOM, YTO O IPOYHOCTH OETOHA
CyAST MO IJIAaCTUYEeCKUM AedopmanusM (oTmedyaTkaM), TOJYYEHHBIM  OT BlIaB-
JYMBAHMS B TIOBEPXHOCTh O€TOHA CTAIBHBIX IMIAPUKOB, JUCKOB WJIA MITaMToB. [{7s nc-
NBITAHUS METOJIOM TUTACTHYECKUX JeOopMaluii UCTIOIB3YIOT TPUOOPHI TPEX THIIOB:

- yIapHbIC MOJIOTKH C JTAJIOHHBIM CTEPXHEM (pHUC. 2) - DTAJIOHHBIC MOJIOTKH;
Opy 3TOM OTIEYAaTOK Ha OETOHE CPaBHUBAIOT C OTIEYATKOM Ha KOHTPOJbHOM

CTCPIKHE! IO UX OTHOIICHUIO CYJAT O IIPOYHOCTH 6CTOHa;

29



- yAapHbIe MOJOTKH (puc. 3) C 3alaHHOW MAacCOW W DHEPrHeH ynapa - mapu-
KOBBIE MOJIOTKM M MAasSTHUKOBBIC MPUOOPHI; MPU 3TOM O MPOYHOCTU OETOHA CYHST
HEMOCPEICTBEHHO I10 TMaMeTpy OTIeyaTKa Ha MOBEPXHOCTH MaTepHaa;

- TUAPABINYECKHUE IITAMIIBI; TIPU 3TOM THUIE MpUOOpa O MPOYHOCTU OETOHA Cy-
IST TIO pa3Mepy BMATHHBI Ha €ro MOBEPXHOCTU. BoaBiuBaHue mTamia OCyIIeCTBIIs-
eTCs MJIABHO C MOMOIIBIO THAPABINYECKOTO IIpecca.

HcnpiTanne NpOBOJAT NMyTeM HAHECEHHS CEPUU YIapOB IUIM BIABIUBaHUSA
HITaMma B MOBEPXHOCTh OETOHA HAa BHIOPAHHBIX YYacCTKaX KOHCTPYKLIMH WIIH U3JIETUS
B COOTBETCTBUU C MHCTPYKILMEH, MpuiIaraeéMon K JaHHOMY MpuoOopy.

[Ipu Mcroap30BaHUM yAAPHBIX MOJIOTKOB M THAPABINYECKHUX IITAMIIOB 33 pe-
3yJbTaThl UCIBITAHUS NPUHUMAIOT CpEJIHEE 3HaUeHUEe 5 OTTHCKOB, €CJIM YacTHBIE pe-

3yJbTAThl OTKJIOHSIOTCS OT CpEJHEro He OoJiee yem Ha +25%.

)

%
e LT
~ o

L

Puc. 1. Cxkrnepomerp
1-ynapnuk; 2-60ek; 3-kopnyc; 4-HanpaBiIsiOmUi
CTEP)KEHb; S-1TKaJa; 6-yKa3arenp; 7-pyXKuHa

N L

Puc.2. [llapukoBbIii MOTOTOK
1-mapuk; 2-ynapHuk; 3-00ek;
4-xopnyc; S-pyKuHa

Puc.3. OTanoHHbII MOJIOTOK
1-npyxuna; 2-kopmyc; 3- cTakas;
4- TOJI0BKA; 5-3TaIOHHBIN CTEPKEHb; 5- MIAPUK
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3HaueHUs OTTHUCKOB, OTKJOHSIONIMECS OT cpefaHero Ooisiee yem Ha +25%, BO
BHUMAaHHE HE MPUHUMAIOTCA, U B TAKOM CJIydae MPOAOJIKAIOT MCIBITAHUE JO TIOJY-
YeHUsI PUMEPHO PABHOIECHHBIX PE3YJbTAaTOB MATU UCHbITaHUU. CpelHee 3HaUYEHHE
MSTH PABHOIICHHBIX PE3YJIbTATOB MPUHUMAIOT 32 CPEIHHMN Pe3yIbTaT UCIIBITAHUS (HA
JTAHHOM Y9acTKe MTOBEPXHOCTH).

Memoo ompuwiea co ckanvisanuem NpeTHAZHAYACTCS U OMPEACICHUS MTPOYHO-
CTH 0eTOHa B KOHCTPYKIIUSIX MAaCCHUBHBIX M CpelHed MacCMBHOCTH. O MPOYHOCTH
O0eToHa CyIAT MO yCHINIO, HEOOXOIMMOMY IS BRIPHIBAHUS M3 OCTOHA CIIEIUAIBLHOTO

CTEPKHS WM Pa3KUMHOI0 KOHyca (puc. 4).

Puc. 4. VcnbiTanust 0eTOHA Ha OTPBIB CO CKAJIBIBAHUEM (BAPUAHT C Pa3’)KUMHBIM

KOHYCOM)
1-6eTOH KOHCTPYKLIUU; 2- BBIPBIBAEMbIN O€TOH; 3- KOHYC; 4- pudieHbIe MEeKU

JIng UCHBITaHUS HAa OTPBIB CO CKAJIBIBAHUEM MPUMEHSIOT NOPTATUBHBIC TH]I-
paBIMYECKUE MPECChl, CHAOXKEHHbIE OOpPA3UOBBIMM MaHOMETPAMHU U IO3BOJISIOLINE
BBIPBIBATh U3 0€TOHA CTEPKHU WM pa3KUMHbIe KOHYCHI. [IpuMeHst0oT Tpu cnoco-
0a UCMBITAHUS: BBIPBIBHBIE CTEPXKHU 3aJ€JIbIBAIOT B OCTOH MPU U3TOTOBIECHUH KOH-
CTPYKIIUH WUIIA U3JICJIUI; 1 TOTOBOM KOHCTPYKIIMM BBICBEPJIMBAIOT HJU MPOOUBAIOT
BPYUHYIO OTBEPCTHS AUAMETPOM 25 M TIIyOMHOU A0 55 MM, B OTBEpPCTHE BCTABIIAIOT
Pa3’KMMHON KOHYC M MPOU3BOJST HCHBITAHUE; B TOTOBOW KOHCTPYKIIMU BBICBEPJIMBA-
I0T OTBEPCTUE, BCTABIISIIOT BBIPBIBHOW CTEPIKEHDb U 3aYEKAHUBAIOT €0 [IEMEHTHBIM Te-
CTOM, TIOCJIE 3aTBEPAEBAHUS KOTOPOTO MPOU3BOIAT UCIIBITAHUE.

[TpuOopbl MexaHMYECKOTo ACUCTBUSI, IPUMEHSIEMbIE JJIsI KOHTPOJISI TPOYHOCTH
OeToHa, YUCTAT, KOHTPOJUPYIOT U TPaAyUpPYIOT B CPOKH, YKa3aHHbIE B COOTBETCTBY-
IOIMX MHCTPYKUMSAX. Hapsiny ¢ ONMMCaHHBIMM BbIIIE CTAHAAPTHBIMU MpUOOpaMU s

TEKYIIEro KOHTPOJIS MPOYHOCTH OETOHA HAa MPAKTUKE UCIOJIB3YIOT U APYTHE MPUOOPHI
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MEXaHHYECKOTO JICHCTBUS, TOMYIIICHHBIC BEOMCTBEHHBIMH HOPMATHBHBIMU JIOKYMEH-
TaMH.

[IpouHOCTh OCTOHA OMPEACISIOT 10 TAPUPOBOUYHBIM KPHUBHIM. KpHBBIC YUHUTHI-
BAaIOT IIOJIO’)KEHUE MOJIOTKA MPU UCIBITAaHUH, TaK KaK BEJIMYHHA OTCKOKA OyJeT B M3-
BECTHOH Mepe 3aBHCETh OT €r0 HalpaBJICHHUs, IIOCKOJIbKY Ha Hee B ONpEACIICHHOM
Mepe BiuseT cuia TsokecTH. CpeHIO BEIMYHMHY OTCKOKA BBIYMCISIOT IO JaHHBIM
ISATH W3MEPCHUH, BBHITIOJHEHHBIX Ha OINPEACICHHOM YYacTKe IMOBEPXHOCTH OETOHA.
[Tpu 3TOM YacTHBIC 3HAYCHUS HE JOJDKHBI OTJIMYATHCSA OT CpeaHero 0ojiee yeM Ha +15
%.

[Tpu ucnBITAaHUHA METOJaMH, OCHOBAHHBIMH Ha MEXaHWYECKOM BO3JICHCTBUHU Ha
MIOBEPXHOCTh OETOHA, HEOOXOJAMMO YUYHMTHIBATh TOT (DAKT, YTO IPH MOIAJaHHU Ha
3¢pHO IeOHS W3 IJIOTHOW MPOYHOM MOPOJIBI JUAMETP OTIEYaTKa U BBICOTA OTCKO-
Ka U3MCHSIOTCS, MO3TOMY IPOBOIAT JUIS KaKJA0To ydacTka 5-10 ucrbeITaHui U pe-
3yJIbTaThl, OTJIMYAIONINECS OT CpeHero 0ojiee 4yeM Ha 15 %, orOpachIBaroT.

[Ipu BHaBIMBaHUY IMITAMIIa TJIyOWHA OTIIEYAaTKAa OOBIYHO HEBEJIMKA M B H3BECT-
HOH Mepe OTpa)kaeT CBOKMCTBA MOBEPXHOCTHOTO CJIOS OCTOHA, KOTOPHIC MOTYT 3HAYH-
TEJbHO OTJINYATHCS OT CBOWCTB €ro BHYTPEHHHMX CIIOCB. BiMsieT Ha pe3ysbTaThl UC-
NBITAHUS U IIEPOXOBATOCTh MOBEPXHOCTH OeToHa. C yBeIHMYECHUEM MPOYHOCTHU Oe-
TOHA IJIyOMHA BMSATHH M €€ U3MCHCHHUE B CBSA3H C POCTOM IIPOYHOCTH YMEHBIIAOTCS
U COOTBETCTBEHHO IMOHMKAETCS TOYHOCTh HMCHbITaHWi. C yBEJIWYCHHUEM JIHaMeTpa
IapyuKa U YCUJIWS BIABJIMBAHHS BIHUSHUE 3TUX (PAKTOPOB HECKOJBKO YMECHBIIACT-
cs.

bonee mosHas oreHKa MOJy4aeTcs MPH HU3MEPEHHH BBICOTHI YIPYroro OT-
CKOKa, TaK KaK Ha €ro BEJIHMYHUHY BJIHUSIIOT HE TOJHKO IOBEPXHOCTh, HO B OIpEJIc-
JICHHOW Mepe ¥ BHYTpEeHHHUE ciion OeToHa. [Ipyu mpUMEeHEHHH METOJ1a BBIACPTHBAHUS
pPe3yIbTaThl HCTIBITAHUS ONPECISIOTCS B OCHOBHOM CBOHCTBaMHU BHYTPEHHUX CJIOCB
OeToHa.

Ha npaktuke HanOospiee pacpoCTpaHEHUE MOJYYHIM METOJIbI BIIaBIMBaHMUS
IIapuKa ¥ YIPYroro OTCKOKa, IMO3BOJISIONINE U3MEPSTh MPOYHOCTh OETOHA C TOYHO-

cTh0 710 15 - 20 %. To4yHOCTh MOXKET OBITH MOBBIIIEHA MPU UCIOJIB30BAHUU TAPUPO-
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BOYHBIX KPUBBIX, TOCTPOCHHBIX JJIT O€TOHA JAHHOTO COCTaBa M MPH CTPOTO OMpee-
JICHHBIX YCJIOBUSIX M3TOTOBJICHUS U UCIBITAHUS U3JCIUNH U KOHCTPYKIIHHA.

Takum 006pa3om, MEXaHUYECKHE METOIbl HEPa3pyIIaOIIero KOHTPOJIS IPOUYHOCTH
OCHOBAHBI Ha TOM, YTO MPOYHOCTh OETOHA TPU CKATHH CBSI3aHA C APYTHUMH MEXaHUYe-
CKMMH CBOMCTBAMHU: TBEPAOCTHIO, COITPOTUBICHUEM OTPHIBY, YCUIUEM MPU CKATbIBAHUH
HeOOJIBIIOr0 Kycka OeToHa.

B 3aBrcuMOCTH OT BHJIa OLEHUBAEMOI'O0 MEXAHMUYECKOIO CBOWMCTBA UCIOIB3YIOT
CIICAYIONINE METOIbI HEPA3PYIIAIONINX UCIIBITAHUN: TUTACTHYECKON TepopMaruu; ynpy-
roro OTCKOKA; OTpbIBa (MJIM OTPhIBA CO CKaJIbIBAHMEM); CKaJibiIBaHUs peOpa. Kpome To-
ro, B OTACJIBHBIX CIIy4asX MPUMEHSIIOT METOJbl B3pbIBa, 3a0MBKH M BBIJCPTUBAHUS
CTaJIbHBIX JIETAJICH, U3MEIbYCHUS.

Bri0op TOro uiiv M”HOTO METO/1a UCIIBITAHUN O€TOHA 3aBUCHUT OT LI€JIU UCIIBITAaHUS
(KOHTpOJIH KauecTBa U3JCJIUIA Ha 3aBOJIE, BRIOOPOUHBIN WJIM CIUIONTHOM KOHTPOJIb MIPOU-
HOCTH, UCTIBITAHUE KOHCTPYKIHMM M3 O0€TOHA C HEU3BECTHBIMHU CBOMCTBaMH), (POPMBI U
pa3mMepoB u3aenuil (Oajsku, TJIUTHI, KOJOHHBI, MACCUBHBIC DJIEMEHTHI C HAKJIOHHBIMU
MTOBEPXHOCTSIMH ), BUJIa OeTOHA (TSXKEJBIM, SUCHCTBIM, Ha JIETKOM 3aIlOJIHUTEIIE), a TaK-
K€ OT TpeOOBAaHUN K TOYHOCTH IMOJYyYaeMbIX PE3yIbTATOB U YI0OCTBY MPOBEACHUS KC-
MIBITAaHUM.

Memoo naacmuueckoil depopmayuu — Haudbosee pacrpoCTPaHEHHBIH — OCHO-
BaH Ha BJABJIMBAHUU B MOBEPXHOCTh OETOHA CTAJIBHOTO IIapHKa WX APYroro ITamria
MyTEM yAapa WIM NPWIOKEHHs cTaTUyecKoro aasiieHus. [lo mokasarento TBepAOCTH
OeTOHa, OMPENENICHHOr0 MyTeM H3MEPEHUs pa3MepoB OTHedyaTka (JIyHKH), KOTOPBIH
ocTajyicsi B O€TOHE MOcye yaapa, OlICHUBAIOT IPOUYHOCTh, MOJIb3YSCh TAPUPOBOYHOMN KpHU-
BOM, MOJIY4YEHHOW IO JaHHBIM MapaJUIeIbHBIX MCHBITAaHUN 00pa3IoB Ha IMPOYHOCTH U
TBEPJIOCTb.

Memoo ynpyz020 omcKoka 3aKI0O4AETCI B TOM, YTO CIEUUAIBHBIM YIaPHUKOM
JIETKO YAApsIIOT O IUIOCKOMY IITaMITly, TpHKaToMy K O0etoHy. Bemwmunna oOpaTtHOTO
OTCKOKa yJapHHUKA OT IITaMIla XapaKTePU3yeT TBEPAOCTh O€TOHA, IO KOTOPOH C MOMO-
b0 TAPUPOBOYHOW KPHUBOM BBIUMCISIOT €r0 MPOYHOCTh. MeToh ympyroro OTCKOKA,

Kak U MCETOL MJIaCTUYECKON J]e(l)OpMaI_II/II/I, OCHOBAaH Ha HU3MCPCHHUU HOBGpXHOCTHOI\/'I
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TBEepAOCTH OeToHa. OTIMYME COCTOUT B CIOCOOE €e M3MEPEeHHUs, a TaK)Ke B TOM, UTO B
OeToHe HE BO3HHMKAIOT IIacTHYecKkue nedopmaruu (T. €. HE oOpasyercs idyHKa). Jlis
UCIIBITAaHUSI METOJIOM YNPYroro OTCKOKa MPUMEHSIOT MPY>KUHHbIE WIM MasTHUKOBbBIC
puOOpPHI (MOJIOTKH).

Memoo ompvlea OCHOBaH Ha U3MEPEHUU YCUJIUS, KOTOPOE TpeOyeTcs sl OTPhI-
Ba HEOOJIBIIIOTO Kycka O€TOHA BMECTE C paHee 3a/IeJIaHHON WM MPUKJIECHHOU K €ro Io-
BEPXHOCTHU CTAJIBHOM JAE€Taliblo. B 3aBUCUMOCTH OT MPUKPEIUISIEMBIX AETalle pa3anda-
0T JIBa BapUMaHTa 3TOr'0 METO/Ia: OTPHIB (CO CKaJbIBAHUEM) MIPHU BBIJCPTUBAHUU aHKEPA,
3aJIeJIAaHHOTO B OETOH, U OTPBIB IJIOCKOTO JUCKA, MPUKIEEHHOTO K OETOHY.

Memoo cxanvléanusa NPUMEHSIOT PYU HAIMYUU B KOHCTPYKUIUU pedep, Ha KOTO-
pble MOKHO CHapy>KU YCTAaHOBUTH CTaJbHYIO CKOOYy ¢ BbICTynamu BbICOTOM 1..3 cMm.
[Ipu 60KOBOM JaBJIEHHH Ha CKOOY CKaJIbIBA€TCS 4acTh peOpa riryOUHOM, paBHOU BBICOTE
BBICTYIIOB CKOOBI. Ycuiue, HE0OXOAMMOE MJii CKaJbIBaHUs, CIYKUT IOKa3aTeleM
IPOYHOCTH OE€TOHA, KOTOPYIO OMPENEISAIOT 0 TAPUPOBOYHONU KPUBOIA.

JUIst ucnbITaHWT METOJAAMHM OTPbIBA M CKaJbIBAaHUSI HMCIOJB3YIOT CHEIUATbHBIC
IIEPEHOCHBIE YCTPOMCTBA — TUAPABINYECKHE MPECC-HACOCHI, KOTOPBIE MEPENAl0T KOH-
TPOJIUPYEMBIC YCWIHS OT OE€TOHA KOHCTPYKLIMHM HAa aHKEp, AUCK (METOJ OTphIBA) WM
ckoOy (Merona ckaibiBaHus). [I[puMeHEHHE MEXaHMYECKHX METOOB Hepa3pyIIaromnux

ucnbiTanuil pernamentuporano ['OCT 22690.

OUSNYECKHUE METOIbI HEPASPYHIAIOLIEI'O KOHTPOJIA
KAYECTBA CTPOUTEJIbHBIX U3JEJIUNA U KOHCTPYKIIUIA
N3 gu3nyecknx METOI0B UCIIBITAHUN HIMPOKOE PACIPOCTPAHEHUE MOIYUHUITT UM-
IyJIbCHBIN aKyCTHYECKUW, PaIUOMETPUYECKUN U MATHUTOMETPUYECKUN U JIP. METOJIBI.
[Tpu ucTbITAaHUAX CTPOUTENIBHBIX MAaTEPUATIOB U KOHCTPYKIMM (PU3NUECKUMHU METOJaMU
U3MEPEHHS MPOBOJIAT CHEMATBHBIMU JEKTPOHHBIMU TPHOOpaMHU.
VJIbTPA3BYKOBOM UMITY JIbCHBI METO/] UCTTLITAHU S
YpTpa3sByKOBOM MMITYJIbCHBIM METOJ MCHBITAHUS NPUMEHSIOT JUIS OIperelie-

HHUSl YIIPYTUX XApPaKTEPUCTHUK U MPOYHOCTH CTPOUTEIBHBIX MAaTEpHUAIOB; U3YYEHHS
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CTPYKTYPHBIX W3MEHCHUW B MaTepuayie; KOHTPOJS Tpollecca TBEpAcHUs OCETOHA,
OOHapyKEHHUS - M OICHKH JAe(PEKTOB B MaTepHualie, B CBAPHBIX IIBaX U T. .

Pu3n4YeCKON OCHOBOM YJIBTPa3BYKOBOI'O UMIYJILCHOTO METOJA SIBISETCS CBS3b
MEXIY CKOPOCTBIO pacnpOCTPaHEHUs YNPYTUX BOJH U XapaKTEPUCTUKAMHU Marepua-
Ja: ero MIOTHOCThIO p, MoaysieM ynpyroctu E, monynem casura G u koadduiuen-
tom Ilyaccona p.

CKOpOCTh pacnpOCTpPaHEHMs] IPOJOJBHBIX YIPYTHX BOJIH Uy, CBsA3aHa CpUE

v, =K \E : (1)

rne K — kosdpdunuent, 3apucsamuii ot kodddurmenta [lyaccona u pazmepa

3aBUCHUMOCTBIO

HUCIIBITYCMOT'O 06paaua HJIN 3JICMCHTA KOHCTPYKIHUHU.
CrnenoBaTenbHO, U3MEPUB C MOMOIIBIO MPUOOPAa CKOPOCTh PACIPOCTPAHEHUS
YJIbTPa3ByKa, MOKXHO OIIPCACIINTbL MOAYJIb YIIPYT'OCTH!
E=K Zufp P, (2)
MOI[YJ'II) caBUI'a MOXKCT OBITH BBIUHCIICH U3 U3BECTHOT'O COOTHOIIICHUS

c=L1.f (3)
2 1+ pu

100 ompesieiieH IKCIEPUMEHTAIBHO 0 U3MEPEHHOM CKOPOCTH MOMEPEYHBIX

BOJIH LN:
G=v,p. (4)

Moaynp ynpyroctd marepuana OTpakaeT U3MEHEHUs], MPOUCXOASIIUE B €T0
CTPYKTYpE€ MNOJ BIHUSHUEM CPEAbl WU BCICACTBUE ApPYyrux npuuuH. [lostomy
MOYHO M3YYMUTbh, HAIIPUMEP, MOPO30CTOMKOCTh MaTepuaia, MpOCIEKUBAS C MOMO-
b0 YIbTPA3BYKa U3MEHEHUE MOIYJISA YIPYTOCTH B 3aBUCUMOCTH OT YHUCJIA [IUKIIOB
MONIEPEMEHHOT0 3aMOPaKMBAaHUS U OTTaUMBaHUsI, HE TTpuberas mpu 3TOM K paspylie-
HHUIO 00pa3IoB.

VYbTpa3ByKOBOW MMMYJIBCHBIA METOJ KOHTPOJS MPOYHOCTH OETOHA OCHOBAH

TaK)Ke Ha CBS3U (PU3UKO-MEXAHMYECKUX XapaKTEPUCTUK OETOHA CO CKOPOCTHIO pac-

MPOCTPAHEHUS] B HEM YJbTpa3ByKa. YJIbTPa3BYKOBBIC BOJIHBI - 3TO yIpyrHue Kojeba-
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HUS CpeAbl C YaCTOTaMU, MPEBBIIAKIIUMU Tpeaea ciablmuMocTu (cBoiie 20 k')
U MaJIOW JJIMHOW NOJHBI. BBICOKOYACTOTHBIE HMMITYJbChl IMOJYyYarOT, HUCHOJb3YS
NbE303JIEKTPUUECKUII 1 MAarHUTOCTPUKIUOHHBIN 3] PEKT, a TaKKe MEXaHUUECKUM U
TEPMHUYECKUM CIOCOOAMH. YJIbTPa3BYKOBBIE BOJHBI HE BBI3BIBAIOT B OETOHE U IMO-
JOOHBIX €My CTPOUTEIBHBIX MaTepHanaX HUKaKUX U3MEHEHUM.

[TpoyHOCTH TSKENBIX U JETKUX OETOHOB YJIbTPA3BYKOBBIM METO/JOM ONpEIEIis-
10T B cooTBeTCTBUM ¢ [[OCT 17624-72 ¢ nomMoubo yabTpa3ByKOBbIX NPUOOPOB, KOTO-
pble O3BOJISIIOT U3MEPATH B 00pa3nax, 0ETOHHBIX U KeJIe300€TOHHBIX U3JIENUAX
U KOHCTPYKUHUSX BpEMs pPaclpOCTpaHEHHUs yIIbTpPa3ByKa.

[Ipubop myig M3MepeHuss BPEMEHH MPOXOXKACHUS KOJIEOaHUH YyJIbTPa3BYKOBOM

4acTOTHI Yepe3 0eToH (puc. 1) COCTOUT M3 MSATH OCHOBHBIX YaCcTEH:

lf spdomsceniee

:
A et

Pucynok 1- [Ipubop aist uaMepeHus: BpeMeHH MPOXO0KICHUS KOJIeOaHUH YiIb-
TPa3ByKOBOM YaCTOTHI.
a)  CUCTEeMbI BO30OYXKJICHHS - TeHEpaTOpa UMITYJILCOB 6, M3Iydyartesns yibTpa-

3BYKOBBIX MEXaHUYECKUX KOJIeOaHUH 5, mepelaronuX 3TU KojeOaHusi B OETOHHBIN
obpasern 4;

0) cucTteMbl mpueMa - MPUEMHUKA MEXaHWYECKUX KoyieOaHui 3 MpeBpaliaro-
HIEeTO DTH KOJeOaHus B DJIEKTPUUYECKHUE, U YCUIUTEINS 2,

B) CUCTEMBI U3MEPEHUS - HHAUKATOpa 1, B KauecTBE KOTOPOTO MPHUMEHSIOT
3JIEKTPOHHOJYUEBYIO TPYOKY MJIU IPYroe yCTpOMCTBO;

I)  DJEKTPOHHOTO yCTpOMCTBa /, Ha3bIBAEMOIO «OKAYIIEH 3aJep>KaHHOU
pa3BepTKO», B KOTOPOM MOJEIUPYETCS MPOILECC paclHpoCTpaHEHUS YiIbTpa-
3ByKa B O€TOHE;

)  TreHepaTopa METOK BpeMeHHu (MHKpoceKkyHaoMmepa) 8.
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[IpounocTes OeTOHAa BBIYMUCISIOT MO pe3yJbTaTaM HU3MEPEHHUS BPEMEHHU
pacmpocTpaHEeHHUs yJAbTpa3ByKa Ha BHIOPAHHOM Y4acTKEe KOHTPOJIUPYEMOTO U3-
JNEeJUSl UM KOHCTPYKIHMU.

CxopocTh pacnpocTpaHeHUs yIbTpa3ByKa V, M/C, OIPEAEsOT Mo Gopmy-
ae

v =11000 (5)
T

T7Ie T - BpeMs paclpoCTpaHCHHS yJIbTPa3ByKa, MKC;

| - 6a3a mpo3By4YHBaHUSI, MM.

baza npo3ByunBaHus A0JKHA U3MEPATHCA C MOTPENIHOCThIO He Oonee +0,3%
Ha oOpas3nax u +0,5% Ha u3AeausX U KOHCTPYKIHSX.

[Ipu ompeneneHuu cnocoOom CKB03HO20 NPO38YYUBAHUSA YIALTPA3BYKOBBIC IMpeE-
oOpa3oBaTeny YCTaHABIMBAIOT C MPOTHBOIOJIOKHBIX CTOPOH MU3CITHS HIIH KOHCTPYK-
1107078

[Ipu usmMepeHun cnocob6om npooobHO2O0 NPOPUAUPOBAHUS TIPUEMHBIN TIPE00-
pa3oBaTreib YCTaHABIMBAIOT MOCJIEI0BATEILHO HA TO3HIIMH, PACIIOIOXKEHHBIC Ha JIH-
HUU, COCJUHSIONICH IIEHTPhl YCTAHOBKU MPUEMHOT0 U H3JIyHarollero mnpeodpasoBare-
JIEH.

CKOpOCTh pacrpoCTpaHeHUs YIBTPA3BYKA Vnos, M/C, OMIPEACIISIOT 110 (hopMysIe:

1 &AL
v, =—— ) —-1000, (6)
N _1 t=1 ATI
rae Al =l , —1. - U3MEHEeHNEe PACCTOSIHUS MEXy LIEHTpaMHu YCTaHOBKU Mpeolpa-

30BaTelIC NpU MEepEeMEeNICHUN MMPUEMHOTO NpeoOpa3oBaresi Ha COCEIHIOK TO3HIIHIO,
MM; Ar, =7, —7, - I3MEHEHHE BPEMEHHU PACIPOCTPAHCHUS YJIBTPa3ByKa MPH MepeMe-
IICHUU TPUEMHOTO MPe0oOpa3oBaTelis Ha COCCTHIOK IMO3HITHIO, MKC;

N - 4uCcII0 MO3UIKK YCTAHOBKH MPUEMHOT0 ITpeoOpa3oBaTesis.

B cnyuae nosepxnocmrnoeo nposgyuueanusi IpUEeMHBIN peoOpa3oBaTeb ycTa-
HaBJIMBAIOT Ha ONpeaeiaeHHOM paccTtossHuu | ot m3mywatomero (ot 150 mo 200

MM). CKOpPOCTbh pacnpoCTpaHEeHUs YJbTpPa3ByKa MPHU 3TOM BbIUUCISIETCS 1O (HopMy-

Je.
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o =L1000, (7)
T

rae | — paccrossHue MeXIy ICHTpaMHU yCTaHOBKH MpeoOpa3oBartesicii, pacio-
JIO’)KEHHBIX Ha OJTHOW TTOBEPXHOCTH, MM.

Cpennue apuMeTHUECKHE 3HAYEHUS M BBIYUCIISAIOT I KaXXJ0ro oopasia,
npejes MpOYHOCTH o0pasia Ipu ckaTuh R ompenenstoT MEXaHWYSCKUMH HCIThI-
TaHUSMU.

CpenHioo KBaJIpaTHUECKYIO MOTPEUTHOCTD S OMpeeTIeHUsI TPOYHOCTH 10 3a-

BHUCUMOCTH CKOPOCTb — IIPOYHOCTb HAXOIAT 110 (bOpMy.IIe

2
- Li(&_lj | @)
n-15\ R,
rae Ri, Rvi - cOOTBETCTBEHHO MPOYHOCTH MO JAHHBIM MEXAHUUYECKUX UCHBITA-
HUW ¥ 3aBUCUMOCTHU CKOPOCTh - IPOYHOCTH JJISI OJHOTO M TOTO K€ 3HAUYCHUSI CKOPOCTH
pacnpoCTpaHEHUs yIbTPA3BYKa;
1 - YUCJIO UCTIBITAHHBIX 00Pa3IOB.

Ecnu 3HaueHue cpeHeil KBaapaTUUeCKOW MOTrpelHOCTH npeBbimaet 12%, 3a-
BUCUMOCTbH CKOPOCTh - MPOYHOCTh HE MOKET ObITh UCIOJIB30BaHA JIJISI ONIPEACICHUS
MPOYHOCTHU OETOHA.

CBsI3b MEXKIY CKOPOCTBIO, MOJYYCHHON CIIOCOOOM MOBEPXHOCTHOIO MPO3BYUH-
BaHUS WJIK MPOJIOJILHOTO MPOPUIMPOBAHUS, U CKOPOCTHIO MPU CKBO3HOM IPO3BYYH-
BaHUH ONMPEACIIIOT M0 hopMyJie

v=0,,K, (9)
r7i€ 0 - CKOPOCTh PaclpOCTPAHEHUs YJIbTPa3ByKa MpPU CKBO3HOM IPO3BYYHBa-
HHH, M/C;

VOB - CKOPOCTh PACHPOCTPAHEHMS YJIbTPa3ByKa MPH MOBEPXHOCTHOM ITPO3BY-
YUBAHUM WM MPO0JIHHOM IPOPUIMPOBaHUH, M/C;

K - nepexoanoit kodpunireHT.

[Tepexoanoit korhdunrieHT K BHIUUCISAIOT IO CPETHUM 3HAYEHUSIM PE3yJIbTAaTOB

U3MEpPEHHI CKOPOCTEW PacHpOCTpaHEHHs YIbTpa3ByKa CIIOCOOaMH CKBO3HOTO W TIO-
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BEPXHOCTHOT'O MPO3BYUYMBAHUA JINOO CKBO3HOTO U MPOJIOJIBHOTO Mpo3ByunBanus. CKo-
POCTh U3MEPSIOT Ha TAATH o0pasmax-oanoukax pazmepoM 100x100x400 mm.

B oTnenbHBIX yyacTKax M3AENUN U KOHCTPYKIIMH MPOYHOCTH OETOHA OIpeaess-
10T 10 MPEABAPUTENBHO MOTYYEHHON 3aBUCUMOCTH CKOPOCTH - MPOYHOCTH B COOTBET-
CTBUU C pe3yJbTaTaMU U3MEPEHUSI CKOPOCTH PAcpOCTpaHEHUs yibTpa3Byka. B ciyuae
OTCYTCTBHUS KOHTPOJBHBIX 00pa3IOB WJIM MPU OTPAHUYEHHOM MX YHCIIe TPOYHOCTh Oe-
TOHA B KOHCTPYKLIUU R OpHEHTHPOBOYHO MOXKET OBITh OMpPEEICHa M0 SMINPHUUECKON
bopmyie

R=qov*, (10)

rae  — ko3 (ULHUEHT, ONpeaeNsieMblil B pe3yJibTaTe MOJACTAHOBKU B (opMyIry

CPEIHUX 3HAUE€HUH MPOYHOCTH U CKOPOCTH PaclpOCTpaHEHUE yIbTpa3ByKa B 00pa3luax;

0 — CKOpPOCTb PacnpOCTpPaHEHUs YIAbTPa3BYKy B KOHTPOJUPYEMBIX YUaCTKaX KOHCTPYK-
1005078

OT1oil HopMyIOi MOMKHO MOJB30BATHCS, €CIM CKOPOCTh PACHPOCTPAHECHUS YIIb-
Tpa3ByKa OTKJIOHSIETCA OT CpPEJHEro 3HA4Y€HUs B HCIBITAHHBIX 0Opa3nax He Oosee
yeM Ha 10%.

B cnywae eciam CKOpOCTh pacnpOCTpaHEHUs YJbTpa3ByKa B Y4YacTKE KOH-
CTPYKLHH 0 HE MPEBBIIIAET CKOPOCTU B 00pa3liax ¢ HauOOJbIIEH MPOUYHOCTHIO Vo, pe-
KO-

MEHAyeTCs onpeaenaTh R o ¢popmyne:

1Y
R=R : 11
° 8,870, —7,87v (1)

rae Ro— HauboJiblliee 3Ha4YeHUe MPOYHOCTH KOHTPOJIBHBIX 00pa3IoB.

[Ipo3ByunBanue 0anoK, KOJOHH U JAPYTHX MOJOOHBIX KOHCTPYKIMHM MPOU3BOISAT
B TIOTIEPEYHOM HaNpPABJICHUH. Y IHTPa3BYKOBBIE MPEOOpa30BATENN YCTAHABINBAIOT B
y4acTKax, IJie OTCYTCTBYET apMaTypa.

Vaempaszeykosas deghpexmockonus MOXKET OCYIIECTBIATHCS MyTEM MPSIMOTO
MPO3BYYUBaHUS (TEHEBOU METOJ) U METOJAOM OTpaKeHUs KoJiebaHUil (3X0-METOx),

OIIMCaHHBIMHU B CHGHHaHBHOfI Jqureparype.
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C moMoIIbI0 UMITYJIbCHOTO aKyCTUYECKOTO METO/a MOKET OBbITh BBISBIICHA J€-
(eKTHOCTh KaMEHHBIX KOHCTPYKUHWH. {751 ompeneneHus TIyOMHBI pacmpOCTpaHEHUs
TPEIIMHBI, BBIXOAIIEH Ha TOBEPXHOCTh KOHCTPYKIIUH, UCTIONB3YETCs CIIOCO0 MOoCTpoe-
Hus rogorpada (puc. 2). [1o mokarbHOMY yBETHYCHHIO BpeMeHHU (pa3phiB rogorpada)
MPOXOXKJICHUS aKyCTUYECKOTO UMITYJIbCa B 3aBUCUMOCTH OT 0a3bl U3MEPEHHUS MPpU (PUK-
CUPOBAHHOM MOJIOKEHUHU JIaTYMKA BRIUMCISIOT IIyOuHy TpemuHnbl. HeBunumeie nedex-
Thl KOHCTPYKLIHHA (ITyCTOTbI, HHOPOJIHBIE BKIIFOUECHUS U T J.) U 30HY UX PACIPOCTpaHe-
HUS BBISIBIISIIOT METOJIOM IOCJIEI0BATENLHOTO MPUOIMKEHUSI PU CKBO3HOM MPO3BYYHU-
BAHUU KOHCTPYKLIHM.

f, MKC
850

1
750 1
650 72
AVWanll
550 ’ ?
/ A
450 Ao
y
9
250 7 4 6;4. L
150 LA
¢
50 |

05 15 25 35 45 55 65 75 85 L cm

Pucynok 2 - 'ogorpadsl npoA0asHOM BOJIHBI

| - V - o6pa3zupl; 1 — nonoxenue uznyyatens; 2 - 11 - monoxxeHus mpueMHUKa

C noMomipio yKa3aHHOIO METOJa MOXET OBbITh TaK)K€ YCTaHOBJIEHA MPOYHOCTD
MaTepuaia Mo KOPPesiui MEXIy MPOYHOCTHIO U ero (PU3MUeCKMMH XapaKTepUCTHUKa-
MU - CKOPOCTBIO PAacHpOCTPaHEHUs YINPYIMX BOJIH, aKyCTHYECKHUM CONPOTHBICHHEM
WIN aKyCTHYECKOW XKECTKOCThIO cperbl. [l 6eToHa u ero aHanoroB (razo0eToHa, Ke-
paM3uTOOETOHa M HUIAKOOETOHA) YKa3aHHbIE 3aBHCHUMOCTH YK€ YCTaHOBJIEHBL. Bo3-
MOKHOCTh IIPUMEHEHHUSI MUMITYJIbCHOI'O METOJa AJI OIpeneseHHs] MPOYHOCTH KUPIUY-

HOM KJIAaJKH O HACTOSIIIETO BPCMCHH HUCCIICAOBAHA HCAOCTATOYHO I1OJHO.
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PE3OHAHCHBIN METOJT HEPA3PYIIAIOIUX UCIBITAHUN
BETOHA
Pe3oHaHCHBIM METOZIOM OIpPEEISIOT YacTOTy COOCTBEHHBIX KoJieOaHUM 00-
pasla WM DJIEeMEHTa KOHCTPYKIIMHA 10 HEW HaXOIAT TMoKazaTean (Ppusuko-
MEXaHUYECKUX CBOMCTB OETOHA.
Konebanust usruba OTHUCHIBAIOTCS U3BECTHBIM B TEOPUM KoOJeOaHUU

nuddepeHIuanbHbIM YpaBHEHHEM

d’y , Egly d'y _

0, 12
dz? Sm, dx* (12)

r7e y - nporu6d Opyca npu KojaeOaHHusIX B HalPaBJIECHUU OCH ),

X - KOOpJMHAaTa 1o JJIuHe Opyca;

T - BpeMs;

| - MOMeHT uHepuMu ceueHus Opyca;

g- YCKOpEHHUE CUJIBI TSXKECTH; S - IIIOIIAb ONIEPEYHOr0 CEUEHUS;

m - oObeMHas Macca.

Jiis pacdera mpodHOCTH Opyca CO CBOOOJIHO OMEPTHIMU KOHIaMu (puc. 3)

nuddepeHnnaibHOe YpaBHEHUE TIPUBOIAT K (opmyie

_ & Bl (13)
24°\ Sm,
rae f—gacrora coOcTBEHHBIX KOJIeOaHUil N3ruoa,
WJTH
214
=47Z| Sm, f2 (14)

A §4|
rae | - nuHa Opyca;
- BeIMUMHA, YIUTHIBAIOMIAST THUN  KoJeOaHuid, 1j1s KojaeOaHuil epBoTo TO-
Ha £=4,73, npu 2TOM pacCTOSTHHE OT OMOphl Opyca A0 €ro KOHIA JOJKHO OBITh

0,224], 4T0 COOTBETCTBYET PACIIOJIOKEHHUIO Y3JIOBBIX CEUCHUI MEPBOrO TOHA.

41



Puc.3. Onpenenenre 4acToTbl COOCTBEHHBIX KOJICOaHMI
a- U3rudaromumx; 6- MPOJOJIbHBIX; B- KPYTUIBHBIX; |- reHepaTop KosnebaHuii; 2- BO3OYyAUTENb;
3- UCTIBITYEeMBbIi 00pasell; 4- MPUEMHHUK KOJICOaHUI; 5- YCUITUTENh; 6- OTCYETHOE YCTPOHCTBO.

JlnHamMu4ueckuii MOyJlb yIPYyTrocTH £, MOKHO ONpPEAEIUTh N0 YacTOTe cOO-

CTBEHHBIX MPOJIOIbHBIX KoneOanuii fir Ha ocHOBE popMyIIBL:
E, =411 p, (15)

I'ZI€ p — IVIOTHOCTh MaTepuaa.

beton npexacraBiser coOOM yIMpyroBs3KOIIACTUYHBIA MaTepHall, O3TOMY €ro
OLICHKA I10 BEIWYMHE E/{, XapakTepU3yIOILIEH JUIIb YIIPYTue CBOWCTBA, HE MOMKET
OBITH MTOTHOM. B CBsA3M C 3TUM IPEJIOKEHO O KauyecTBE O€TOHA CyIUTh O JBYM Ia-
pametrpam: E/[ n norapu(pMuyeckoMy JEKPEMEHTY 3aTyXaHus 0, OTpa)KkarollemMy He-
yrpyrue cBoictBa u JedexTsl Marepuana- JlorapupmMudeckuii JIEKpEeMEHT
3aTyXaHUsl OMNPEAENAIOT 10 [IUPUHE PE30HAHCHOTO mnuKa (puc. 4) U pacCUMUTHI-

BalOT Mo popmyie:

f,—f
s=" 271 16
V3 431, (16)

riae fo - yactoTa coOCTBEHHBIX KoJIeOaHMI 0Opa3ia (4acToTa pe30HaHCa);

f1 u f2 - yacToTHI KOJICOAHMIT, COOTBETCTBYIOIINE aMILIUTY 1€, paBHOU 0,5 ayaxc

JI0 | TIOCJIC PE30HAHCA (Ayaxe - AMIUIMTY/IA KoJIeOaHui rpu yactote f0).
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Puc. 4. PezonaHncHasi KpuBas

Bennuuny fo onpenenstor B MOMEHT pe30HaHCA TPH Ayaxc, 34TEM YMEHBIIIAIOT
4acTOTy KoJieOaHUM ¢ TeM, YTOObl aMIUIUTyJa KoJiebaHui cokpatunachk 10 0,5 ayaxe,
KOTOpo# cooTBercTBYeT BenmunHa f1. [Tocne 3Toro yacrtory KoneOanuii CHOBa yBeIH-
YMBAIOT, U MPH 3HAYCHUSAX, O0NbUX fO, aMIIMTy/Ia HAYMHACT YMEHBIIATHCS; KaK
TOJIBKO OHA JOCTUTHET 0,5 yaxc, PETUCTPUPYIOT COOTBETCTBYIONIYIO €M YaCTOTY.

3aryxaHue KoieOaHuil B TBEPAOM Tejle OOBICHAETCS HAIUYMEM CHUJI BHYTPEH-
Hero TpeHus. Ilox BHyTpeHHHM TpEeHHEM MPUHATO MOHMMATh CIOCOOHOCThH Tela
npeBpalaTh HeOOpaTUMBIM 00pa3o0M JHEPTHIO YINPYTUX KoeOaHUM B TEIo. JTO
OTHOCHUTEJIBHOE pacCessHue aHepruu SIBJSIETCS celU(pUIECKUM CBOWCTBOM MaTepua-
Ja, Kak, HanpuMep, moayiib FOHra. CBsA3p Mex1y 3aTyXaHueM KosieOaHui U nedek-
TaMU :B CTPYKTYp€ BBIABIISETCS C MOMOIIBIO KO PHUIIEHTa BHYTPEHHETO TpeHUs B,

ompeaessieMoro 1o Gopmyie

B :t@;ff (17)
0

Benmnunny, o6paTHyto B, Ha3pIBalOT TOOPOTHOCTRIO MaTepuaia Q.
Takum 00pa3oM, Mepbl BHYTPEHHETO TPEHHUS CBSI3aHBI MEXKIy COOOM Mpo-

CTBIMH 3aBHUCHUMOCTAIMMU.

1
=. (18)
Q

C momoupl0 T0OpPOTHOCTH MOXKHO OIICHUTH HEYIpPYrue CBOMCTBAa OETOHA.

Hanpumep, nis tsoxenoro 6etoHa moctossHHOTo coctaBa npu B/I[=0,66 Q=80, a

npu B/I]= 0,5 Q=110, 1. e. 10OpOoTHOCTH MaTepHana, Kak U MPOYHOCTh, BO3pPACTACT
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C YMCHBIICHUCM BOAOUCMCHTHOI'O OTHOIICHMSI. NubIiMu CJIOBaMu, OeToH OoJsiee BEHICO-

KMX MapoK B MEHBIIEH CTEIIEHU PACCEUBAET PHEPTUIO YIPYTUX KOJeOaHUH.

PEHTI'EHOBCKUE U PAJJUOMETPUYECKUE METO/Ibl UCIIBITAHUIA

PeHTreHoBckue nydu U OJNM3KUE K HUM Y-JYYH TMPEACTABISIIOT COO0M pas-
HOBUJHOCTb 3JIECKTPOMAarHUTHBIX M3JyuyeHui. braarogaps BbICOKOI 3HEPIHMH KBAaHTOB
3TH Jy4YU NPOHUKAIOT Yepe3 3HAUUTEIbHBIE TOJIIM ONTUYECKH HENPO3pauyHbIX MaTe-
pHAJOB, YTO MO3BOJIAET UCIOIB30BATh UX JUI KOHTPOJS YIUIOTHEHUSI OETOHHOM cMe-
CH, IUIOTHOCTU M NMPOYHOCTH OETOHAa MyTEM HM3MEPEHUs ero oObEeMHOW MacTH, a
TaK)Ke 1 OOHApY>KCHHSI U OLIEHKU Ne(PEKTOB B MU3AECIUAX, KOHCTPYKIUIX, CBApP-
HBIX IIBAaX U T. II.

VM CTOYHMKOM TaMMa-JIyded SIBJISIOTCA €CTECTBEHHBIE WJIM UCKYCCTBEHHBIE
paZOaKTUBHBIE BelllecTBA. B TexHuKe HanOoJiblee MPUMEHEHUE HAIIN UCKYCCTBEH-
HbIE PaJIMOAKTUBHBIC BEUIECTBA - PAJMOAKTUBHBIE U30TOIIbI, II0JYYEHHBIE B PE3YJIbTa-
T€ SACPHBIX peaKUil. AKTUBHOCTh PaJMOAKTUBHBIX U30TOIOB U3MEHSETCS BO BpeEMe-
HU HEOJUHAKOBO. PajlioakTHBHBIE BELIECTBA XapaKTEPU3YIOTCS MEPHUOJOM IMOJIypac-
1ajia - BpEMEHEM, B TEUEHHE KOTOPOr0 BEUIECTBO TEPSET MOJIOBUHY CBOEH aKTHBHO-
ctu. B Tabn. 1 npuBeaeHsl Hanbosaee YacTO MPUMEHSIEMbIE B TEXHUKE IPOCBEUNBA-

HUS padlOaKTHUBHBIC U30TOIIBI U IICPHUOJALI UX IIOJYypaciiajia.

Tabnuna 1 - PagroakTuBHBIE U30TOMBI U MEPUOIBI UX TIOJIypaciaaa

PagnoakTuBHBIN H30TOI VYcaoBHOE 0003HAUEHNE Ilepuon nonypacnana
KoOansT — 60 Co® 5,3 roma
TanTan — 182 Ta'® 112 nuei
Npuuii — 192 Ir*% 74 nus
Tynuit — 170 Tm*" 127 nueit
Lle3uit — 137 Cs™ 33 rona
EBponmii Eu™ 12,7 rona

OcnabyieHue raMMa-j1y4eil BbIpaxaeTcs 3aBHCUMOCTBIO

I, =1,67%, (19)
rae ld - M"HTEeHCUBHOCTD U3JIYyU€HUSs, MPOIIEAIIETO Yepe3 CI0M MaTepuana;

lo - HayaTbHAsI HHTEHCUBHOCTD HU3JTyUCHUS;
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d-ToNIIHa TPOCBEYMBAEMOTO CIIOSI MaTEPHUAIIA;

W' -MaccoBbIii KO3 (ULIHUEHT MOTIONIEHUS, PAaBHBII OTHOIICHUIO KO3 uIreHTa
JUHEWHOTO MOTJIOUICHHUS, 4, K TUIOTHOCTH, p.

['amMMma-1y4u HMCNOJB3YIOT JUIsl KOHTPOJISI KauecTBa OETOHAa METOJOM, OCHO-
BAaHHBIM Ha OIpEAeICHNH 00BEMHOIN MacChl MyTeM U3MEPEHHUsI CTEIEHU OclabIeHus
nmydka Jy4yeil, u paguorpadpudyeckuM MetonoM nedekrockonuu Oerona. Mcxons us
BBIIIEMIPUBEACHHOTO SKCIIOHEHIIMAIBHOTO 3aKOHA 3aTyXaHUs ramMMma - Jiydeil paccyu-

THIBAIOT JIMHEWHBIN KOI(PDUITMESHT MOTJIONICHHUS.

L= w, (20)
OO0beMHYI0 Maccy 0€TOHA BBIYUCIAIOT 1O hopMmyIie
m, =+ (21)

Pagnorpaduueckuii MeTon 1epeKTOCKONMN OCHOBAH Ha OCJAOJCHUHU Y-JIydeH
MpU MPOXOKICHUU Yepe3 - maTtepual. B Tex Mecrtax OeToHa, rjie uMeroTcs Aedek-
THl B BHJIC MyCTOT, KABEPH, MECT C MOHMWKCHHOW IUIOTHOCTHIO, OCIIa0JICHHE ITy4YKa
raMMa-Jiyde OyJeT MEHbIIE, YeM MpH IPOXOXKISHUH 4Yepe3 OeTOH C HOpMaIbHOMU
IJIOTHOCTBIO, M CJIE0OBATEIbHO, HA PEHTTCHOBCKOMW IJICHKE MPOEKIIUU 3TUX YYaCTKOB
OyayT 6ojice TEeMHBIMH B CPaBHEHUH C OCTaJIbHBIMU. UyBCTBUTEIBHOCTD MOJYUYCHHBIX
CHHUMKOB OIICHUBAIOT JIe(PEKTOMETPOM, KOTOPBIN MpeAcTaBiIsieT co0oi obpazel] nepe-
MEHHOM TOJIIHMHBI, BBITTOJHESHHBIA U3 TAKOTO K€ O€TOHA M TaKHM K€ CIIOCOO0M, KaK
u uccieayemas KOHCTpyKmnus. CoBMecTHass cheMKa (IIPOCBEYMBAHUE) KOHCTPYK-
IUU U AedeKToMeTpa MO3BOJACT OLICHUTh BIUSHUE U3MEHEHUS! TOJIIUHBI U MJIOTHO-
CcTH O€eTOoHa.

Paanomerpuueckuil (paaraliiOHHbIN) METOI ONIpEeIeSICHHs TNIOTHOCTH MaTepua-
Jla OCHOBAH HA B3aUMOJECHCTBUY raMMa-U3JIyUYE€HUs C UCCIENyEMOM cpenor. Meron oc-
HOBaH Ha MPOCBEYMBAHUH KOHTPOJIUPYEMOI KOHCTPYKIIMY HOHU3UPYIOIIUM H3TyUYCHHU-
€M U TMOJIYYEHHUH MPU 3TOM UH(POPMAITUU O €€ BHYTPEHHEM CTPOEHUHU C MOMOIIIBIO TIpe-

oOpa3zoBarens uznydenus (puc. 6).
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Puc. 5. Cxema paguorpadudeckoro Meroaa aeekTocKonuu 0eToHa.
1 - uCcTOYHMK U3TYy4YeHHUs; 2 - 3aIUTHBIN KOHTEHHED; 3 - OeTOHHOE u3aenue; 4 - peHTTeHOBCKas
IJICHKA; 5 - neexT B uznenuu; 6- mecto n3o0paxkeHus nedeKkTa Ha MICHKE

Cue TumnK y»— nsuen

7 e
2SI crn
— ik
| P/ Py

UC TOUHMNK y—nyueﬂ
Puc. 6. Cxema PAaaAuOMETPHUYCCKOT'O METOJa KOHTPOJIA

B3auMopeiicTBUE HM3Iy4EHUsI C BEIIECTBOM OIPEIENSIETCS OCHOBHBIM 3aKOHOM
ocnabJeHUs] MOHU3HPYIOIIETO U3JTy4YEHUS.

[I10THOCTH CTPOUTEIBHBIX MAaTEPUATIOB MOKHO HAWTHU METOJOM CKBO3HOTI'O MpO-
CBE€UMBAHUS WM METOAOM paccesiHus. Eciau K KOHCTPYKIMHA BO3MOXHO MOJOMTH TOJIb-
KO C OJTHOM CTOPOHBI, JIJIs1 ONpeIeSICHUs MIIOTHOCTU MPUMEHSIOT METOJ] PacCcesiHus, Mpu
KOTOPOM MCTOYHHK U3JTYyYEHHS U CUETUYMK UMITYJIbCOB HAXOJATCS y OJJTHOM M TOU K€ IO-
BEPXHOCTU KOHCTPYKUUU. [[aTUMKOM JUIsl onpeieieHus IUIOTHOCTH SIBJISIETCS BRIHOCHOM
anemeHT MII-3. CueTHO-3alIOMUHAIONIMM YCTPOMCTBOM CIIYXaT paauoMerpsl tumna b-3

nnu b-4.
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PAJIMOU3OTOITHBIE METO/IbI OITPEJIEJIEHM S OB bBEMHOM MACCHI

PannounsoTomnHeiii MeTOl M3MepeHUs 00bEMHOM Macchl OETOHHOW cMecH U Oe-
TOHA B KOHCTPYKIUSAX OCHOBAH Ha OCJIa0JICHUU UJIU PACCESHUU B3aUMOJEHCTBYIOIIE-
ro ¢ 0eToHoM ramma-usinydeHus. OObEMHYIO MacCy YIUIOTHEHHON OETOHHOW CMECH
WK OeTOHA OMPENESAIOT IPU MOMOIIM PaJUOM30TONHOrO IUIOTHOMEpA IO I'pagupo-
BOYHOMY I'papMKy MM HEMOCPEACTBEHHO M0 IIKaJe INIOTHOMEPA, OTTPagyupOBaHHOM

B eIMHUIIAX 00beMHOM Macchl (puc. 7).

6)

Pucynok 7. Cxema onpenesieHusi 00beMHOM Macchl 0€TOHA PaUOU30TOIHBIM METO-

JOM
@ — TIpY HATMYUH JBYCTOPOHHETO U O — OJIHOCTOPOHHETO JI0CTYIIA;
1 - ucTOUHUK K3ITyueHus; 2 - KOHTPOIUpYeMasi KOHCTPYKLUS; 3 -E€TEKTOp;
4 - peructpupyroumi npudop

[Ipu ompeneneHnu MO WHTEHCHUBHOCTH MPOIIEANIETO Yepe3 OCTOHHYIO CMECh
i OETOH raMMa-M3Jy4eHHs] UCTOUYHHK M JETEKTOp yCTaHABIMBAIOT C MPOTHUBOIIO-
JIOKHBIX CTOPOH KOHCTpYKIMH (puc. 8, c). Ilpu onpeneneHrn mo UHTEHCUBHOCTH pac-
CesTHHOr0 OETOHOM ramMMa-M3JIy4eHHsS HCTOYHHMK W JETEKTOP pa3MENIaroT Ha OIHOU
MOBEPXHOCTH KOHCTPYKIIMH (puc. 8, 6).

PagnounsoTomnHbie MIOTHOMEPHI, MpeAHA3HAYCHHBIE I OMPEICICHUs 00bheM-
HOI1 Macchl OETOHHON CcMecH MM OETOHA, COCTOAT U3 MpeoO0pa3oBaTeisl U PErucTpHu-
pyromero mnpubopa. B kadecTBe ramma-umziayuateneid 1B paguoOM30TONHBIX IJIOT-

S137 ym Co®,

HOMEpaXx MPUMEHSIOT 3aKPBIThIC paIMOAKTUBHBIC NCTOYHUKH C
[Tpo1oKUTENBEHOCTh €IMHIUYHOTO 3aMepa 3aBHCHUT TJIABHBIM 00pa3oM OT pas-
MEpOB OETOHHPYEMOW KOHCTpYKIUHU. JJiss mpruOOpOB, KOHTPOJIHUPYIOMIUX 00OHEMHYIO

Maccy OETOHHOW cCMecH, OHa cOcCTaBisieT He Oosiee 1 MuH. EquHuuHbIl 3amep 1uis
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ornpezeneHuss 00beMHOIl Macchl OETOHHOM CMeCH, YKIaJblBA€MOW B MAacCCHUBHBIE CO-
OpYKEHHSI,- & TAKXKE B TOTOBBIX M3JIEIHIX U KOHCTPYKLHUSIX HE MPEBHIIIAeT 3 MUH.

[Ipubopsl HoKHBI OOecreuyuBaTh HOPMaAIbHYIO paboOTy MpH TeMmIepaTrype
okpy:xatoieit cpeast ot -10 no +40°C, oTHOCUTENBHOM BiaxkHOCTH 10 90 % U Konebda-
HUSIX CETEBOTO HampsKeHUs B npeaenax or- +10 go -15%.

st onpenenenusi 00beMHON MacChl YIJIOTHEHHON OETOHHOW CMECH PEKOMEHIY-
IOTCS CJICAYIOIUE CXEMBI TPeoOpazoBaTeNei:

- ipeoOpaszoBaTeib TUMA «BUJIKa» (puc. 8, a); MpuUMEHsieTca sl TOCIONHOTO
OTIpEeIeTICHHUS;

- mpeobOpaszoBarens Tuna I'- u T-oO6pa3HbIx 30HM0B (puc. 8, 6 u g),; ciy-
KUT JUJIsl ONpENESICHUs YCPEIHEHHOTO 3Haue€HUsI 00bEMHOM Macchl MO BHICOTE KOH-
TPOJIUPYEMOTO CIIOS, IPU YCTAaHOBKE B CIIELIUATIBHO MPOOYpEHHBIE OTBEPCTHUS MIPUME-
HSIETCS JUIsl KOHTPOJISI MACCUBHBIX KOHCTPYKIIMIA;

- npeoOpa3oBaTeib TUMA TIIYOMHHOrO 30HAa (puc. 8, 2); MCHOJb3yeTcs s
omnpezeneHns 00beMHON Macchl B Pa3IMYHBIX MO BHICOTE 30HAX MACCHUBHBIX H3JCIUN
WIM MOHOJIUTHBIX KOHCTPYKLHH; yCTaHaBIMBaTh €ro HEOOXOAMMO TakuM 0Opa3oM,
YTOOBI OCh, COCIMHAIOIIAS [IEHTPHI UCTOYHHUKA U ACTEKTOpA M3JIYyUYEHUsI, HAXOUIaCh
Ha paccToaHuU He MeHee 100 MM OT Kpast KOHCTPYKLIHY;

- TIpeoOpa3zoBaTeb MOBEPXHOCTHOTO TUMA (puc. 8, 0); mpuMeHsercs s oec-
KOHTaKTHOTO OIPEAENICHUs IPU OAHOCTOPOHHEM JIOCTYNE K (OPMYyEeMOMY M3/ EIUIO;

- npeoOpasoBatenb [1-o6pa3HOro TUMa; CIYXKUT ISl OoNpejeieHus 00beMHON
Macchl 0ETOHA B KOHCTPYKUHUSX TOJMUHON 10 500 MM, UMeronuX napauielbHble rpa-
Hu. [Ipu pabote ¢ HUM cieayeT BbIAEPKUBATh HEOOXOIUMbBIC YCIOBHSI, HCKITIOYAIOIINE
BIIUSIHUE TPAHUYHOTO d(PPeKTa 1 KauecTBa MOBEPXHOCTH OETOHHON cMecH Ha ToKa3a-
HUs Tpudopa.

OO6beMHYI0 Maccy OETOHHOM cMecH ONpENENsoT B IMpoliecce ee BUOpUpOBaHUS
WIA B CBEKEOT(POPMOBAHHBIX KOHCTPYKIHAX. OOBbeMHYI0 Maccy O€TOHa yCTaHaBIIH-
BAIOT IIPU €ro €CTeCTBEHHON BiakHOCTH. Koadduiment Bapuanuum 00beMHOM MaccChl

oeToHa B uznenuax Cuv,, BBIYUCIAIOT MO Qopmyie:
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Cou,, = Tav (22)

rie o, - CpelHee KBaJpaTUYECKOE OTKIOHEHHE PE3YJIbTATOB OINPEICICHUS 00bEeM-
HOU Macchl (M, ) B OTZIENIBHBIX Y9aCcTKax OT X CPEIHEro 3HadeHus (m,, ), Kr/ x°;

m,,. - CpeIHEee 3HaUeHHEe 00 BEMHOMN MacChl OETOHA B KOHCTPYKIIUAX, K/ .

Cpennee KBaJpaTHYECKOE OTKJIOHEHHE BBIYHCIISIOT II0 (hOpMYIIE:

Oy == , (23)

rae N — 9YUCa0 KOHTPOJIUPYEMBIX YYaCTKOB B KOHCTPYKIIUH.

Puc.8. Cxema npeoOpazoBaTeseil aJis onpeeiaeHus 00beMHON MacChl OETOHHON CMECH
1- WCTOYHWK M3ITy4eHHS; 2- JETEKTOP; 3- PETUCTPUPYIOIIHIA TPUOOp
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OINPEJAEJIEHUE TOJIILIMHBI 3AIMMTHOI'O CJIOA BETOHA

[Tpu onpeneneHnn TOJMIUHBI 3aIIUTHOTO CJIOS OETOHA paJaHaIlMOHHBIM METOIOM
CpPaBHHUBAIOT 3HAYCHMS, TIOJyUYCHHBIE MPH MPOCBEUYNBAHUY NOHU3UPYIOIUMH H3ITyICHH-
SIMH, C TTOKa3aTeJIIMH, TTPETYCMOTPEHHBIMI COOTBETCTBYIOIIIMMH CTaHIAPTAMU, TEXHU-
YeCKUMU 4depTexamu. JlJIst 3TO 1menn MpUMEHSIOT MEePEHOCHBIC WIIM CTAIllHOHAPHBIC
raMma-anmaparbl, peHTTEHOBCKHE amnmapaTbl U OeTaTpoHBbl. Ammapar BBIOHpAIOT C
YYETOM TOJIIUHBI KOHCTPYKIIMK U 00BEMHOM Macchl OeToHa (Tad. 2).

KacceTsl ciemyer 3apskaTh MO OJHON M3 CIEIYIOMIUX CXEM: B KACCETe PEHT-
TeHOBCKas IICHKA; PEHTTCHOBCKAs TJICHKA MEXKIY IBYMsI YCHUIUBAIOIIUMU  (IIyo-
pPECIUPYIOIMMU JKpaHaMH B KacceTe; B KacCeTe JBa METAJNIMYECKUX SKpaHa U
PEHTIeHOBCKAas MJICHKA MEXI1Y HUMU; B KACCETE PEHTIEHOBCKAs IICHKA MEXY JABYMs
YCUJIMBAOIMIMMHU (ITyOPECIUPYIOMUMH 3KpaHaMHd W JBa METAUTMYECKUX JKpaHa; B
KacceTe MEeX]y TpeMsl YCHJIMBAIOIUMU (PIIyopecUpyONIMMHI dKpaHAMH JBE PEHTIe-

HOBCKHUC IIJICHKH.

Ta6JII/IHa 2 - Tumsl alllapaToB IJIA IIPOCBCUYHUBAHUA TAXKCIIOTO OeToHa

Tonumua npocseun- PexomeH1yeMble THIIbI alllapaToB
BaeMOro ciiosi 0eToHa, I'amma - anmapara Pentrenosckue OeTaTpoHbI
MM anmaparsl

Ho 60 «beTony, PVII-120-5-1 -
PUI-21M

Ot 60 o 200 «betony, PVII-200-5-2, [IMB-3
PUI-21M PVII-400-5-1 I[IMBb-3

Ot 200 no 500 PUJI-22 - [IMb-6

Ot 500 mo 1000 - - [IMb-6

Ot 1000 no 1800 | - - b-15

b-30

C nomol1pI0 ATaNoHa YyBCTBUTEIBHOCTH, 3aKPEIJICHHOTO Ha MOBEPXHOCTH KOH-
CTPYKUUH, OOpAIIEeHHOHN K UICTOYHUKY U3Ty4YEHUs], OLIEHUBAIOT Ka4eCTBO CHUMKA.
TonuuHy 3alKUTHOTO cllosi 0€TOHA, MM, ITPU MPOCBEYMBAHUM KOHCTPYKIUH CO

CMEIIEHUEM UCTOYHHUKA U3TydeHHs (puc. 9) BEIYUCISAIOT MO GpopmyJie:
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®C, D

- %4 B (24)
c+¢C 2
rae @ — GoKyCcHOE PacCTOSIHUE, MM;
C — paCCTOﬂHI/Ie Me)KI[y IIOJIOKCHU MU MCTOYHHUKA, MM,
C1 — cMeleHHEe TPOEKIMI apMaTypHOTO CTEPKHS Ha IJIEHKE, MM;
D — nuaMeTp apMaTypHOTrO CTEPIKHS, MM;
D-D,2=¢ (25)

IJ€ a - PAaCCTOSIHHE OT MOBEPXHOCTH KOHCTPYKLUUH 10 LUEHTPAa apMaTypHOrO
CTEPKHS, MM;
Di-npoekuus apMaTypHOIrO CTEPKHS Ha MIJIEHKE, MM;

C, - paccTosiHME OT OCHM MPOEKUHUH CTEPXKHS A0 MPSIMOM, MPOBEACHHON Yepe3

HCTOYHUK IICPIICHAUKYJISPHO K IIOBCPXHOCTHU IIJIICHKHU, MM.

,1-—.__

T

Puc. 9. OmnpeneneHne TOMIMHBI 3AIIATHOTO CJIOA U AUAMETPA apMaTypbl METOJIOM
CMEIICHUS UCTOYHUKA U3ITyYCHUS
D-auamerp apmarypHoro crepHs; D1 - mpoekuust apMaTypHOTro CTepKHs; O- TONIUHA 3a-
IUTHOTO ciiost; @ - pokycHoe paccrosiHue; C - pacCTOSHUE MEXY IEPBbIM U BTOPBIM ITOJI0KEHHEM
'McTOYHMKA; C1 — CMELIEHUE TPOEKIMI apMaTypHOTO CTEPKHS Ha MIeHKe; C2 - pacCTOSHUE OT OCH
IPOEKIHH CTEPKHA 10 MPAMOMU, IPOXOAALIEH Yepe3 HCTOYHUK IIEPIIEHAUKYIIIPHO TOBEPXHOCTU
IUICHKH; @ -PacCTOSIHUE OT MOBEPXHOCTH KOHCTPYKLIUU JI0 LIEHTPa apMaTypHOTO CTEP>KHS
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N3MEPEHME IVNIOTHOCTH TEIIJIOBOI'O ITIOTOKA.

Meton u3MepeHus IUNIOTHOCTH TEIJIOBOTO MOTOKAa OCHOBAH HA MPHHIIMIIE BCIIO-
MoratenbHol cTeHkU. Ha npeoOpaszoBarene TEmI0BOro NOToKa, KOTOPbI MPUKJIIaIbIBa-
IOT K MOBEPXHOCTU OTpaXkJarollell KOHCTPYKLNHU, B YCTAHOBHUBILIEMCS PEXUME TEIUIO-
oOMeHa co3JaeTcsi TeMIIepPaTypHbIN Mepena, MPONOPIHOHAIBHBINA MIIOTHOCTH TEILIO-
BOT'O MIOTOKA, MPOXOJAIIETO YepPE3 OTpakICHUE.

Cxema u3MepeHus MII0THOCTH TEIJIOBOro MOTOKA Noka3aHa Ha puc. 10.

g
£

.
T

o]

NIRRREER

Puc. 10. Cxema HN3MCPCHUA INIOTHOCTH TCIINIOBOT'O IIOTOKA

1 - orpaxnaromias KOHCTPYKLUS; 2 - HpeoOpazoBaTeb TEIJI0BOIO OTOKA;
3 - U3MEpHUTEIIbHBIN TTPHOOP

[ITI0THOCTH TEIJIOBOTO TMOTOKA YEPe3 OrpakJIarollde KOHCTPYKIUU H3MEPSETCS
npudopom UTII-7, UIIII-2. On npeacraBisieT coO0i COBOKYIHOCTh ITpeoOpa3zoBaTess
TEIUIOBOTO TMOTOKA B 3JIEKTPUUYECKUNM CHUTHAJI MOCTOSHHOTO TOKAa C H3MEPUTEIIbHBIM
YCTPOMCTBOM, COJIEpKAIMM aBTOKOMIICHCAIIMOHHBIM MUKPOMUJIIIUBOJIBTMETP TMOCTO-
SHHOTO TOKa, IIKaja U3MEPUTEIBLHOTO MEXaHU3Ma KOTOPOro MpOorpagyupoBaHa B €u-
HMIIaX TEIJIOBOTO ITOTOKA.

Ha orpaxxaaroniyro KOHCTPYKIIUIO, UMEIOIIYI0 MOJHOE TEPMHUYECKOE COMPOTHUB-
nenue R,, HakIaapIBaeTCs Mpeoodpa3oBaTelib TEMJIOBOTO MOTOKA C TEPMUUYECKUM COIPO-
tuBjaeHHEM R;. TerioBoi MOTOK MPOHU3BIBAECT BCE 3JIEMEHTHI KOHCTPYKIIMUA OTpa)Kie-
HUS U TIpeoOpa3oBarTesb TEIJIOBOTO MOTOKA, CO3/aBasi HA HUX TeMIIepaTypHBIE Meperna-
nbl. [TOCKOJIBKY MHEPIIMOHHOCTh OTPAXKJCHUS 3HAYUTEIBbHO MPEBBIIIACT HHEPIIMOH-

HOCTH MpeoOpa3oBartensi TEIIOBOTo moTtoka R, » R, Temneparypa mox mpeoOpazoBare-
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JIEM MPU HAJIOKEHUH €T0 HE YCIIEBAET U3MEHUThHCS 3a BpeMs udmepenus. [loaromy mpo-
HU3BIBAIOUINI TIpeoOpazoBaTesb MOTOK OyIeT MpornopLuroHaieH Kod(hGUIUEHTy Terio-
OTJIa4Y¥ Oz OT BHYTPEHHEH MOBEPXHOCTHU OTPAXKIACHUS K OKPYKAIOIIEMY BO3JyXY U pa3-
HOCTHU TEMIIEPATYP MEXKTY HUMHU.

[TonpaBka Ha UCKA)KEHUE BEJIMYMHBI TEIIJIOBOTO MOTOKA MOXKET OBITh YYTEHA MPHU
pacyeTax TEIJIOTEXHUYECKUX CBOMCTB OrpakJeHui. Bo MHOrMX cllydasiX 3TO HMCKaxKe-
HHUE MOYKHO OTHECTH K MOTPEUIHOCTH HU3MEPEHHUs, TaK KaK IMPU TUIOBBIX 3HAYEHUAX
TepMuueckoro conporusienus R, = 0,003 m? °C/Bt u kod>p(HIMEHTa TEILIOOTAauH
cBOOOIHOM KOHBeKIueH 0, = 5 B1/M? °C monpaska coctasur 1,5%.

[To pe3ynbpTaTaM HM3MEpEHUs TEIUIOBOTO MOTOKA, 3HAs TOJIIUHY OTPAKICHUS U
U3MEPUB NPEABAPUTENBHO TeMNeparypsl s, ty, 7 U 74y, ONPEAEISIOT OCHOBHBIE TEILIO-
TEXHUUYECKUE CBOMCTBA OTPaXKJIAIOIICH KOHCTPYKIIMH: TEPMUYECKOE COMPOTHUBIICHUE,
KO3 PUIIMEHTHI TEIJIOOTAAUYN Y HAPY>KHOW U BHYTPEHHEH MOBEPXHOCTEN OTpask/ICHUs,

COIIPOTHUBJICHUC TCILJIOIICPCAAUC, KOB(l)(l)I/II_II/IGHT TCILIOIICPCaAauH.
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