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MNpepgnucnoBne

1 PA3PABOTAH ®reoy BO  «KasaHckui rocyapcTBEHHbIN apXNTEKTYPHO-CTPOUTENbHbIN
yHusepcutet» (KFACY) npu yyactumn AKunoHepHoro obujectsa «lpenper — coBpeMeHHble KOMMNO3ULNOHHbIE
maTtepuanbl» UMATEX (AO «Mpenper — CKM»)

2 BHECEH TexHu4yeckum KOMUTETOM No cTaHpaptusauum TK 465 «CTpontenbcTtBoO»

3 YTBEPXAEH W BBEAEH B AEWCTBWE Mpukasom ®epepanbHOro areHTCTBa NO TEXHUYECKOMY
perynuposaHui n metponornm ot 31 maa 2023 r. Ne 361-cT

4 BBEJEH BIEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALLEro cTaHgapTa YyCTaHOoB/MeHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 umioHa 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickon depepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy NybankyeTca B eXerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouuManbHbli TEeKCT U3MEHEeHWUN
N NonpaBoK — B eXeMeCAYHOM MH(OPMaLUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HaCTOSLLEero cTaHjapTa CooTBeTCTBYLee yBeJoMeHne byaeT
ony6/MKoBaHO B Gnvkanlem BbINyCKe eXemMecA4YHOro WMHGOPMaUUOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, yseoMNeHne U TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLnoHHON cucTeme o6LLero nob3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTcTBa no
TEexXHUYeCcKOMY perynnpoBaHuio 1 MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© Ochopmnerune. ®reY «MHCTUTYT cTaHgapTmMsayum», 2023

HacTosiwuii ctaHgapT He MOXeT GbiTb MOMIHOCTHLIO WM YAacTUYHO BOCMPOM3BEEH, TUPAXUPOBaH W pac-
nNpocTpaHeH B KayecTBe opULMaNbHOIO U3gaHus 6e3 paspeweHna defepasbHOro areHTCTBa No TEXHUYECKO-
My perysimpoBaHui 1 MeTposioruu


https://www.mosexp.ru
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

BHELWWHEE APMUPOBAHNE KOMMO3UNTHLIMN MATEPUANAMU

MeToAbl YCKOPEHHbIX UCMbITaHU Ha NOM3yYecTb KeeBbiX COeAVHEHU 3N1EMEHTOB YCUEeHUS
KOHCTPYKLMIA

External reinforcement with composite materials. Methods of accelerated creep testing of adhesive joints of structural
reinforcement elements

Jata BBegeHuna — 2023—07—01

1 O6nactb NpUMeHeHns

HacToswuii cTtaHgapT pacnpocTpaHAeTcs Ha CUCTEMbl BHEWHEro apMUpoBaHUA KOMMO3UTHbIMKU MaTe-
puanamu 13 TepMopeakTUBHbIX afAre3uBOB, apMWPOBAHHbIX YINEPOAHbIMU UAN CTEKASAHHBIMW BOJIOKHAMU, W
ycTaHaB/nBaeT MeTOAbl YCKOPEHHbIX UCNbITAHWI Ha MOM3y4YecTb KNEeBbiX COEANHEHUNI 3/TEMEHTOB YCUNEHUA
KOHCTPYKLWIA.

Pe3ynbTaTbl UCMNbITAHUI MCNONMbL3YKT ANS CPABHUTENIbHOW OLEHKM pas3/inyHbIX aAre3vBoB MO YC/IOBUSAM
X CONpPOTUBAEHUA AehOopPMUPOBaAHUIO B 3afaHHbIX TeMnepaTypHbIX YCNOBUAX.

2 HopmaTtuBHble CCbISIKA

B HacToAwem cTaHgapTe UCNONb30BaHbl HOPMATUBHbIE CChINIKM Ha crefyloume 4OKYMEHTbI:

FOCT 9.715 EpauHaAa cuctema 3awWuTbl OT KOppo3un n ctapeHua. MaTtepuanbl nonvMmepHboie. Metoabl
MCNbITAHUA Ha CTOWKOCTb K BO34ENCTBUIO TemnepaTtypbl

FOCT 577 WHpukaTopbl 4yacoBOro TMna c ueHoi geneHns 0,01 mm. TexHu4yeckne ycroBus

FOCT 2405 MaHoMmMeTpbl, BaKyymmeTpbl, MaHOBakyyMMeTpbl, HanopoMepbl, TATOMEPbI U TATOHAMNoOpo-
Mepbl. O6UWmMe TeEXHUYECKNE YCNOoBUA

FTOCT 8829—2018 W3genusa cTpouTeNibHble Xene3obeToHHble U 6eTOHHbIe 3aBOACKOr0 M3roTOBEHUS.
MeToabl MCNbITaHWA HarpyxeHuem. MpaBuna OLEHKN NMPOYHOCTU, KECTKOCTU N TPELLMHOCTOWKOCTM

FOCT 13837 [AuHamoMeTpbl 06uWero HazHavyeHusi. TexHM4Yeckne ycrioBus

FTOCT 18105—2018 bEeToHbI. [MpaBusia KOHTPONASA U OLEHKA NMPOYHOCTU

FOCT 32794 Komno3uTbl NONNMepHble. TEPMUHLI U onpeaeneHns

FOCT 32943—2011 Martepuanbl U CUCTEMbI AN 3aWNTbl U PEMOHTA GETOHHbIX KOHCTPYKLWUiA. Tpebo-
BaHUA K K1eeBblM COeANHEHUAM 3/1IeMEeHTOB YCUEeHNS KOHCTPYKLUUN

FOCT P 8.585 TlocypapcTBeHHas cuctema obecnevyeHus efuHCTBa M3MepeHuin. Tepmonapbl. Homu-
HafNbHble cTaTMyeckme xapakTepucTuky npeobpasoBaHus

CMn 164.1325800.2014 YcwuneHune xene3obeTOHHbIX KOHCTPYKLUA KOMMNO3MTHbIMU MaTepuanamu. Mpa-
BMa NMPOEKTUpoBaHuA

MpumeyaHune — MNpy NO/Ib30BAHUM HACTOALLMM CTaHAAPTOM Liesieco06pa3Ho NPOBEPUTb AeliCTBMUE CCbIIOUYHbIX
CTaHgapToB (CBOAOB Npasu/) B MHOPMAaLMOHHONM cucTemMe 06LLEro Nosb30BaHMA — Ha ohuumansHoM caite depepasb-
HOro areHTCTBa Mo TeXHWYECKOMY PeryvMpoBaHuio U METPoorMn B ceTu VIHTepHeT unm no exerogHoMy UHgopmaunoH-
HOMY ykasaTenioo «HauvoHanbHble cTaHAapTbl», KOTOPbLIA ONy6/IMKOBaH MO COCTOSIHWIO Ha 1 AHBapsa TeKyLero roga, v no
BbIMyCKaM eXeMeCAYHOro MHopMaLMoHHOro ykasatens «HauuoHanbHble CTaHfapTbl» 3a Tekywuii rog. Ecnu 3ameHeH
CCbI/IOYHbIA OKYMEHT, Ha KOTOPbI faHa HefaTupoBaHHas CCblfika, TO peKOMeHAyeTCs UCMNo/b30BaTb AeNCTBYIOLLYI0 Bep-
CMI0 3TOr0 JOKYMEHTa C y4eTOM BCEX BHECEHHbIX B AaHHYI BEPCUI0 U3MEHEHWUI. ECnn 3aMeHEeH CCbINIOYHbIA AOKYMEHT, Ha
KOTOpbIA faHa AaTupoBaHHas CCblka, TO PeKOMeHAYyeTCA WMCMNOo/b30BaTb BEPCUI0 3TOr0 AOKYMEHTa C yKka3aHHbIM Bbille
rofom yTBepxaeHus (NpuHATua). Ecnm nocne yTBepXAeHUS HacTOsLWero cTaHAaapTa B CChIJTIOUHbIA JOKYMEHT, Ha KOTOpbIN

M3gaHne opuuynanbHoe
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[laHa AaTupoBaHHas CCbifka, BHECEHO M3MEHEHWe, 3aTparmealollee NosoXeHWe, Ha KOTOpoe AaHa CCbifka, TO 3TO MOJo-
XEHUe peKoMeHAyeTCs NPpUMeHATb 6e3 yyeTa faHHOTo 3MeHeHUs. EC/IN CCblNoYHbI JOKYMEHT OTMEHEH 6e3 3aMeHbIl, TO
nosioXeHue, B KOTOPOM [laHa CChlfIKa Ha Hero, pekoMeHAyeTcs MPUMEHSTb B YacTW, He 3aTparvealoleii aTy ccbiiky. Cse-
[leHUs o felicTBUM CBOAOB MpaBuU/ Lienecoo6pasHo NpoBeputh B defepasibHOM MHGOPMaLMOHHOM (DOHAE CTaH4apTOoB.

3 TepMUHbI N onpeaeneHns

B HacTofiweM cTaHfapTe npuMeHeHbl TepMuHbl no FTOCT 32794, a Takxe crefyrouime TEPMUHbI C COOT-
BETCTBYOLWUMMN ONpPefeneHnamu:

3.1 nonsy4yecTb: YBennuyeHWe C TeuyeHUeM BpeMeHu gedpopmauun nog AelicTBMEM NOCTOSSHHOI Ha-
rPY3KM MM MeXaHW4YeCcKOoro HanpsKeHus.

3.2 KpaTkoBpeMeHHas Mnon3yyecTtb: [lonsyyecTtb matepuana, onpegesieHHas B n1abopaTopHbIX yCNo-
BUAX B MHTepBase BPpeMeHun He MeHee 3—5 u.

3.3 AnuntenbHasa Non3y4vyecTb: [on3yyecTb Matepuana, onpefeneHHas B NabopaTopHbIX yCAOBUAX B
WHTepBane BpemeHun He meHee 5000— 8000 u.

3.4 BA3Koynpyras nogat/IMBOCTb: OTHOLWeHWe BA3KOYNpyrux gedopmauunii K NOCTOAHHOW BennynHe
Harpysku (MM HanpsHkeHus).

3.5 MoAy/1b Mon3y4vyectn: OTHOLWeEHUe NOCTOSAHHOW Non3y4yecTu K BA3KOyNnpyroi gedopmayum.

3.6 6a3oBas Harpyska: Harpyska, A1 KOTOpOi HEO6X0AUMO BbINMOMHUTL NPOrHO3 A0/ITOBEYHOCTH.

3.7 6a3oBas TemnepaTypa: TemnepaTtypa, A/ KOTOpPO/ HEeo6XO0AMMO BbIMOMHUTL NPOrHO3 A0/TOBEY-
HOCTMW.

3.8 cTatmyeckass Harpy3ka: [ocTosiHHaa Harpyska, gedcTByklwas Ha obpasel npuM UCNbITAHUM Ha
Nnos3yyecThb.

3.9 npepgenbHaa Harpyska: Harpyska, npy KOTOpOil MPOMCXOAWT paspyleHne obpasua nNpu 3afaHHOMN
TemnepaTtype.

3.10 TepmMoOpeaKTUBHbIN aaresnB: Knesawuii coctaB U3 TepMOpPeakTUBHOW CMOMbI ANA Haknelkn na-
MWHATOB WUAN NPOMNUTKU U HAaKNEWKW U34eNnnini N3 HeNpepbIBHOTO YINEPOLHOI0 AN CTEKNSHHOTO BOJIOKHA (X0n-
CTbl, CETKM U Apyrne TKaHble maTepuasnbl) Ha OCHOBaHWe Xene3o6eTOHHON KOHCTPYKLUN.

MpumeyvyaHune — log TEPMOPEaKTUBHLIM aAre3MBOM B HACTOSILLEM CTaHAapTe NOHUMMAT aAre3vB Ha OCHOBE
3MOKCUAHBIX CMOS.

4 CylWHOCTb MeToAoB

CywHOCTb MeTOA0B 3akn4yaeTcs B MPOBEAEHUN CEPUM U30TEPMUYECKUX WCMbITAHWA MpWM pasinyHbIX
YPOBHAX TemnepaTypbl M COOTBETCTBYHOLWEVW NOCTOSAHHOW Harpyske c namepeHuem gedopmauuii (npornba)
06pa3uoB B pexuMe KpaTKOBPEMEHHON MNOn3y4YecTV M MOCTPOEHUN 0606LLEeHHbIX MPOTHOCTUYECKUX KPUBBIX
ONVTENbHOW NON3yyecTy.

Mpn akcnepuMeHTanbHOM onpegeneHnn KpPUBbIX KPaTKOBPEMEHHON Mon3yyecTV U noctpoeHnn o0606-
L EHHbIX MPOTHOCTUYECKNX KPUBbLIX AMNTENbHON MON3y4yecTn MOryT MCMOMb30BaThCA ABa MeToAa:

-1 — meToA TemMnepaTypHO-BPEMEHHOr0O CABUra M30TEPMUYECKNX KPUBBIX NOM3y4YecTn cepun o6pasLos,
NMONYYEHHbIX B pexume KpaTKOBPeMeHHOW nonsyyectu, B MHTepBane 6a30BOro nepuofa WcnbiTaHuii BAONb
norapmmMmyeckoin BPeEMEHHOW WKanbl;

-2 — MeToa TemnepaTypHO-BPEMEHHOTO CABUra KPMBbLIX MON3y4yecTW OAHOro obpasua, MONyYeHHbIX
No MPUHUMMY CTyNeH4YaTbiX M30TepM, B MHTepBane 6a30BOro nepuoga McnbiTaHuii BAOAb norapuMmyeckoin
BPEMEHHOI LWKasbl.

5 MopgrotoBka 06pas3yoB

5.1 KonuyectBo 06pasLoB A8 KaXAOW Cepuy UCNbITAHUA NMPUHUMAIKT paBHbIM TPeM.

5.2 Ansa ucnbiTaHMA NCNONb3YKT Xene3obeToHHble 6ankn (ganee — ob6pasybl), HA KOTOpble HaHOCAT
NONMMEPHBLIA KOMMNO3UT B COOTBETCTBUM C Tpeb6OBaAHMAMU HOPMATUBHbLIX AOKYMEHTOB WM TEXHWUYECKOW [0-
KYMeHTaLun Ha CUCTEMY BHELIHEro apMMUpPOBaHUSA.

Pa3mepbl o6pa3LoB, apMupoBaHume 6anoK U cxemMa yCTaHOBKM NOJIMMEPHOro KOMMo3uTa npuBefeHbl B
npuaoXeHun A.

5.3 CocTaB 6€TOHHON cMecu ANS U3roToBAeHMA 06pas3LoB Ao/MKeH cooTBeTcTBoBaTh NOCT 32943—2014
(npunoxeHune N c nokaszatenammn akcnayaTayUoOHHbIX CBOWCTB no tabnuuye .1, 6etoH Tuna BM (0,40).
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5.4 Cnocob un pexum TBepAeHus obpa3uoB 6eToHa A0 MPOEKTHOro BoO3pacTa crnefyeT NpUHMUMAaTb MO
FOCT 18105.

5.5 AGpa3uBHYyl 06paboTKy CKnenBaeMoil MOBEPXHOCTM obpas3ya ANS YCTAHOBKM MOJIMMEPHOro KOMMNO-
3uTa npoBoAAaT B cooTBeTcTBUM ¢ TOCT 32943—2014 (npunoxeHune E).

5.6 YcTaHOBKa MO/IMMEPHOrO0 KOMMO3WTa Ha NOBEPXHOCTb o6pasuya ocylw,ecTB/ifeTcs No aaropuTtmy,
npueegeHHomy B CIM 164.1325800.2014 (npunoxeHue B).

5.7 Ycnosua u3rotoeneHna o6pasuoB AO/MKHbI COOTBETCTBOBATb YC/OBUAM YCTAHOBKM UCNbITYEMON Cu-
CTeMbl BHELIHEro apMUpOBaHWUA U AOSIXHbI ObITb NPUBEAEHLI B HOPMATUBHbIX AJOKYMEHTax WU TEXHUYECKOW
JOKyMeHTaunun Ha usgenuve.

5.8 KonunyectBo cnoeB, OpueHTauus U cofepXxaHnue apMuUpylLULero HanoJHUTENs, NOJIMMEPHOTO KOM-
nosuTa AOJ/KHbl COOTBETCTBOBATb TPEOOBAHUAM K UCMbITYEMOW CUCTEME BHELHET0 apMUPOBAHUA U LOXKHbI
6bITb MPMBEAEHbl B HOPMATUBHbLIX AOKYMEHTax UanM TeEXHUYECKOW fOKYMeHTauun Ha nsgenue.

5.9 OTBepxAgalT NOUMEPHbIA KOMNO3UT B COOTBETCTBMU C HOPMATUBHbLIMU AOKYMEHTaMW WAW TEXHU-
YeCcKO foKymeHTauuen Ha usgenue.

6 VicnbiTatenbHada yctaHOBKa

6.1 McnblTaTenbHas ycTaHOBKa AOJDKHA cogepXaTb CUCTEMY HarpyXeHus v nojgepxaHusa 3afjaHHOro
TemnepaTypHO-B/IAXHOCTHOro pexuma. PekomeHgyemasa cxeMa ucnbiTaTeibHON YCTAHOBKM NpuBegeHa B Npu-
noxeHwnun b.

6.2 Cuctema HarpyxeHus Ao/xHa obecneuymBaTb BO3MOXHOCTb ONMUpaHus ob6pasua M NPUA0XKeEHUA K
HeMy Harpysku no 3afaHHOW cxeme U BbINOSIHEHNA Harpy>XeHus C NOrPeLlHOoCTb0 He 60onee 2 % OT 3Ha4YeHus
KOHTPO/IbHOWM Harpy3ku ANs NPOBEPKU MPOYHOCTU Ha M3runb.

Onopbl 4O/MKHLI 0OTBeYaTb TpeboBaHMAM nyHkTa 8.2.4 TOCT 8829—2018.

MpumeuyaHue — Mo cornacoBaHNio € 3aKa34ynMkoM fonyckaeTcsl uHas chopma obpasua u/mam cxema HarpyxeHus
npy ycnoBun o6ecneyeHuss KacaTesibHbIX HampshkeHWlii mexgy MoMMeEpHbIM KOMMO3UTOM W MOBEPXHOCTbI 6ETOHHOro
obpasua.

6.3 Onsa HarpyxeHus obpasua peKoOMeHAYKTCA rmapaBanMyeckme AOMKpPaTbl C HACOCHbIMU CTaHUUAMU
WUNKM 31eKTpoMexaHnyeckne npuBogbl ¢ cuctemamm obecneyeHnMss NOCTOAHCTBA 3a4aHHO Harpysku.

6.4 Ons n3MepeHus ycunuin cnepyet NpuMeHsATb mMaHomeTpbl no FOCT 2405 unu gvHamoMeTpbl Mo
FOCT 13837 c aBTOMaTUM4YECKOW permcrtpaumein Harpysku.

6.5 Onsa n3mepeHus gecdopmaymnii (npornb6os) cnegyet NpUMEHATb U3MEPUTESIbHbIE YCTpPOICTBA C MO-
rpeWwHOCTb0 He 6onee 1 % nNpefenbHOro 3HaAYEHUA U3MEPSAEMON BENIUUYNHDI.

PekomeHayeTCA NPUMEHATbL MeXaHuyeckne mnn uudposbie NnpornéomMepbl, LM PoBbIe NHAUKATOPLI Ya-
coBoro tuna no NOCT 577, faTynky NMHENHbIX NEepPeMELLEHN ¢ aBTOMATUYECKON 3anuncbio.

6.6 WMcnbiTaTenbHasa kamepa fJo/mkKHa ob6ecneuynBaTb NOCTOSAHHbI TeMNepaTypHO-BAAXHOCTHbIA PeXum
C AOMYyCTUMOI NOrpelwHoCcTb0 TemnepaTtypbl 1 °C B fuanasoHe TemnepaTtyp ot muHyc 55 °C go nntoc 85 °C.
Bo Bcem guana3oHe TemnepaTyp UCNbITAHUSA OTHOCUTE/IbHAA B/IAXHOCTb B UCMbiTaTe/IbHON KamMepe [0/XHa
nogaepxmBaTtbcs Ha ypoBHe 50 % c A4ONyCTMMON MOrpPeWHOCTbIO + 3 %.

6.7 VcnblTaTenbHas kamepa fo/HkHa 6biTb YKOMNAEKTOBaHa CUCTEMON MHQpPakpacHbIX U3snydyaTenei u
obecneynBaTb paBHOMEPHbI pa3orpes No TOJLMHE NOSIMMEPHOro KOMMNo3uTa B TeyeHne He 6osee 10 MUH C
MOMEHTa BK/OYEHUA u3nyyatenei.

6.8 Ons perynupoBaHusa u NogAepXaHWsa NOCTOAHHOW TemnepaTypbl MO TOMWMHE NMOMMMEPHOrO KOMMO-
3UTa pekoMeHayeTcsa NpuMeHaTb cuctemy tepmonap no NOCT P 8.585, ycTaHOBNEHHbLIX B TOLWY KOMNO3UTa.

6.9 O6bem Kamepbl AO/DKEH OblTb AOCTATOYHLIM A1 pa3Mel,eHns CUCTEeMbl HarpyxeHus obpasua u
obecneyeHna cBO60OAHOrO AOCTyMNa K Harpyxarmwmnum n n3MepuTenbHbIM YCTPOWCTBAM.

6.10 Kamepa poskHa 6bITb C OKHOM, BbIMOJIHEHHbIM M3 NMPO3payHOro TEPMOCTONKOro martepuana, gns
BU3yasibHOro HabngeHnsa 3a obpasyoM U N3MepPUTENbHLIMU YCTPOCTBaAMMU.

7 lMNMpoBegeHne ncnbITaHW

7.1 TpepBapuTesibHble UCNbITaHUA

7.1.1 OnpepgensatwT npefenbHyo Harpysky Py o6pasua Ha usru6 no cxeme, NpuBeAeHHO B nNpuioxe-
HUM B, Npu Tex YPOBHSAX TemnepaTtyp, KOTopble BbiGpaHbl A1 UCNbITAHUSA HA KPATKOBPEMEHHYH MOM3YyYecTb.
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YpoBHM TemnepaTyp npegBapuTesibHbiX UCNbITAHWA (HE MeHee 6) Ha3Ha4yalT pa3buBKOW Ha paBHble OTpPe3ku
MHTepBana 7min— [Tax. KonmyecTBO ypoBHelW TemnepaTtyp U UX UHTepBas AOJDKHbI ObiTb 4OCTATOYHLIMU ANA
obecneyeHna 3apaHHOro koaduyneHTa nepekpbiTua Ki(cm. B.4).

7.1.2 MakcumanbHas TemnepaTtypa WucnbiTaHuin Tax gonxHa 6biTb Ha 10 °C Huxe TemnepaTypbl,
npu KOTOPOl B NOSIMMEPHOM KOMMO3WTe HauymHawTca unyeckme WAW XMMUYECcKue npoueccbl, He UMelo-
Wwue mMecta npu TemnepaType akcnayaTauuu. MakcumanbHyl TemnepaTypy ucnboiTaHuii TTaxonpegensoT no
FOCT 9.715.

7.1.3 BenuumnmHy cTtaTnyeckoin Harpyskm Py (cTaTMyecKkoW Harpyskum ans temnepatypbl y), COOTBETCTBY-
IOLWY ypoBHIO 6a30BOI Harpysku, No OTHOLWEHWK K NpefenbHOW Harpyske npu 6asoBoli TemnepaTtype Ans
KaX[oro ypoBHS TemnepaTtyp onpefenswT no popmyne

Pi = (1)
roe PO — 6as3oBas ctaTuyeckas Harpyska gns temnepatypsl 0, npuHumaemasn pasHoit 20 kH;
Pji — npegenbHas Harpyska gns temnepatypsl T

OTHOWEHMe 6a30BOW Harpysku K npegesnbHoi npu Temnepatype 0.

7.2 OCHOBHblIe UCNbITaHUA

7.2.1 Metopg 1

7.2.1.1 OnpepensawT KpaTKOBPEMEHHYI NOM3yyecTb ob6pa3ua Npu HasHa4YeHHbIX YPOBHAX Temnepatyp
lyB cooTBeTCTBUN C 7.1.1 1 COOTBETCTBYIOLWMNX UM 3HAYEHUAX CTATUYECKUX Harpys3ok Py

7.2.1.2 O6pasel ycTaHaBiUBaAKT B UCMNbITaTeNbHbIM CTEHA, BKAOYAKT 3a4aHHbIl TemnepaTypHbliA pe-
XWUM ¥ NpOBOAAT TepMocTaTupoBaHuWe B 3afaHHbIX YC/IOBUAX A0 MOJSIHOTO BblpaBHUBaHWA TemnepaTtypbl Mo
TOMWMHE MOIMMEPHOrO KOMNO3uTa B TeyeHne He 6onee 10 MUH.

7.2.1.3 BbINONHAT KPAaTKOBPEMEHHOE TPeXKpaTHOe HarpyXeHue n pasrpyxeHue obpasua (TpeHupoBka
ANSA cHATUA N TOB) Npu Harpyskax Ao 5 % OT KpaTKOBPEMEHHOro npegena npovyHoOCTU, onpefeseHHOoro no
FOCT 8829.

7.2.1.4 [atuuk nporuba fycraHaBnuBalwT B HyneBoe MNOMIOXEHMWE U BbINOMHAT HarpyxeHue o6pasua
[0 3aaHHOW BeNMYMHbI cTaTuyeckoi Harpysku Py.

7.2.1.5 TpunoxeHue Harpyskum kK o6pasuy ocyLw,ecTBASAOT nNnaBHo, 6e3 To/YKoB. CKOPOCTb HarpyxeHus,
onpefensieMas B MOMEHT MPUOXEHWS NOMHON Harpy3ku k obpasuy, AN Bceli CepuM MUCNbITAHUIA AOKHA
OblTb O4MHAKOBOW. Bpems NpuIoOXeHUS NOSIHON Harpyskun kK o6pasuy AOMXHO ObiTb He 60see 5 ¢c. MoOMeHT
NOJIHOVW Harpy3ku ucnbliTyemoro o6paslia NnpuHMMaeTcs 3a Hadano oTcueTa nonsydectu (t = 0).

7.2.1.6 MpoAoNKMTENbHOCTb MWCNbITAHWUA NO OnNpefeneHnlo KpaTKOBPEMEHHOW noNn3yyvyectun ANS BCeX
OMbITOB MPUHUMAETCHA OAMHaAKOBOl U He MeHee 3—5 u.

7.2.1.7 3HauyeHusa npornbos. /"ANA Kaxporo TemnepaTypHoro pexunma ly(c COOTBETCTBYHOWNUM UM 3HaYe-
HMEM cTaTuyeckux Harpysok Py) n 3HauyeHuss BpeMeHU tnpenctaenaT B Buge rpadukos (pucyHok B.1).

7.2.1.8 CTpoAT rpaduk gnsa onpegeneHnsa kKoaduumeHtTa nepekpbiTua KN KpUBbIX BSA3KOYNPYroi no-
patnmeoctu B koopauHaTtax P — In f (pucyHok B.2).

7.2.1.9 CrtpoaT rpaduk gnsa onpegeneHns KoadpduumeHta TeMmnepaTypHO-BpEMEHHOIO caBura B Koop-
AnHaTtax P — In taT (pucyHok B.3).

7.2.1.10 CTpoAT 0606 EHHYI0 NPOTHOCTUYECKYID KPUBYI ANUTENbHOW nonsyyvyectn (pucyHok B.4).

7.2.2 MeTtopg 2 (anbTepHAaTMBHbIA METO4 — MEeTO[ CTyneH4YaTbliX U30TepMm)

7.2.2.1 O6pasel ycTaHaBAMBalT B UCNbITATE/IbHbLIA CTEHA U NPOBOAAT KPAaTKOBPEMEHHOE HarpyxeHue
B cOOTBeTCTBMMN C 7.2.1.3.

7.2.2.2 YcTaHaBnuBawT faTyuk npornba B cooTBeTcTBUM € 7.2.1.4.

7.2.2.3 O6pasel HarpyxawT A0 6a30BOi cTaTnyeckoin Harpyskm PO.

7.2.2.4 O6pa3sey BbigepxunsalT Npn 6a3oBoil Temnepatype M0 B TeyeHne 30 MUH.

7.2.2.5 CTyneH4yaTo NOBbIWAKT TeMNepaTtypy 1 BblAaepxXxusarwT npu temnepartypax lys teyeHme 30 MuH.

7.2.2.6 TemnepaTypHble CTYNeHU COCTaBNAKT B KONIMYECTBE HEe MeHee LWeCTu.

7.2.2.7 CTpoAaT rpaduk nonsydyecTtn obpasuya ANa pasnyHbiX cTyneHel Temnepatyp I, B KoopAuHaTtax:
nporu6 f, mm, n Bpemsa, ¢ (pucyHok I.1).

4
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7.2.2.8 Bce cTyneHu nonsyyecTu nepecTtpaumBalTca B KoopAuHaTax moaynsi nonsydectu E, kH/m, Bpe-
MeHu In t, ¢ (pucyHok I.2), coO cCABUTOM Ha COOTBETCTBYKLLEe BpeMsa OT Hayana n3MepeHuidi ANa Kaxpon cry-
newn [ (n- 1), rae N — HoOMep CTyneHW TemnepaTypbl 7}

Mogaynb nonsyvyectu onpenenstoT no opmyne

E(t) = POf(t), 2)

roe PO — 6a3oBas cTatuuyeckas Harpyska;
f(t) — nporn6 npu onpegeneHHOM BpeMeHMU.
7.2.2.9 Kpuble mMoAyns Nonsy4vyecTu AN pasHbiX CTyNneHeil TemnepaTyp CTPOAT Ha O4HOM rpaduke B
nonynorapugPMmMYeckon cucteme KoopaumHat (pucyHok I.3).
7.2.2.10 O606LWeEHHYI0O KPUBYID MOAY/A NOM3YyYyecTn nepecTpanmBatoT B NPOTHOCTUYECKYD 06006 EeHHYIO
KpuBYlO nonsyvyectn (pucyHok I.4).

8 O6paboTKka pesy/bTaToB

O6paboTKy pe3ynbTaToB UCNbITaAHUI NPOBOAAT MO MeTOAY NOCTPOEHUA 0606LLEHHOW KPUBOW B COOTBET-
CTBUW C NpunoxeHuvem B. MNMocTpoeHne 0606WeHHONW KpUBOIK ANSA MeToda CTyneH4YaTblX U30TepM NpuBeAeHo
B npunoxexHun rI.
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MpunoxeHue A
(pekomeHgyemoe)

CxemMa o6pasua A1s npoBefeHns UChbITaHUs Ha Mos3y4YecTb

4 4

1— xene3o6eToHHasn 6asika; 2 — MOMMMEPHLIA KOMNO3NT; 3 — yAepXMBatoLye onopbl; 4 — HarpyxatoLme onopbl
PucyHok A. 1— Cxema o6pa3sua xesne3006eTOHHOW 6ankn ¢ NOIMMEPHLIM KOMMNO3UTOM M pacrnosiokKeHneM onop

1-1
06 A400

PucyHok A.2 — Cxema apMnpOBaHus Xene3obeToHHON 6asikn
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MpunnoxeHve b
(pekomeHgyemoe)

Cxema yCTaHOBKWU AN onpeaesieHnsi Nos3yyectu

1— cwnioBasi pama; 2 — KIumaTtnyeckas kamepa; 3 — MaHOMeTP; 4 — rmapaBnnyecknii Hacoc; 5 — rMgpaBAMYecKnin JOMKpaT;
6 — 610K MHAMKATOPOB TepmMonap; 7 — UCMbITyeMbIil o6paseLl; 8 — MOSIMMEPHbIA KOMMNO3WT; 9 — TOUKM BCTaBkM TepMonap;
10 — vHAMKaTOp YacoBOro Tvna; 11 — uHdpakKpacHblil n3nyyarenb

PucyHok B.1 — Cxema yCTaHOBKU [/ onpeesieHns nonisyyectu
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MpunoxeHve B
(o6sa3aTenibHOE)

MocTpoeHne 0606WEHHON KpUBOIA anst metoga 1

B.1 PaccuuTblBalOT BA3KOYNpyriue noAat/IMBOCTM A5 KQXKAOTO TEMMNEPATYPHOro pexuMa ucnbiTaHuii [:no dgpopmyne
(B.1)

B.2 MonyyeHHble pe3ynbTaTbl M306paxatoT rpaduyecks B nonynorapudmuyecknx koopamHatax /n- In t (pucy-
HOK B.2).

B.3 Ha rpadmke o603HayaloT 6a3ncHbIn nepuog BpeMeHn fmn— fmax akcnepMMeHTasibHOro onpegeneHns KpaTko-
BPEMEHHOW Non3yvecTy.

MpumeyaHne — MuHMManbHOe BpeMs 6a3NCHOTO nNepuoja MOXEeT ObiTb YCTAHOB/IEHO W3 COOTHOLUEHUS
tain = +  c>rfle tQ— MOMEHT OKOHYaHUsi HarpyxeHusi 06pa3LoB. fmax — MOMEHT OKOHYaHWS 3KCNEPUMEHTA.

B.4 OnpefensoT KO3MULMEHT NEPEKPbITUS — KMNKPWBLIX BA3KOYNpYyroi nogativeoctu no dopmyne

A nax(M)~ Anin(7/+1)
Nnax(T<4l)” Anin(Ti)

(B-2)

rae | mex{T]) n /Tax(F/+1) — 3HaueHUs NoAAT/MBOCTYM, 3adMKCUPOBaHHbLIE NPYU MaKCUMaibHOM BpemMeHu oTcueta frmax ans
ABYX nocnegylLlmnx TeMnepaTypHbIX PeXMMOB UcnbiTaHnii - n M+l cOOTBETCTBEHHO;
/TIn(F/) n /' min(7/+1) — 3Ha4yeHUss NOAAT/MBOCTM, 3addMKCMpPOBaHHble B HavyasbHoe Bpems 6a3ucHoro nepuoga fmin
npu Tex Xe 3HavyeHMAX TemnepaTyp COOTBETCTBEHHO (PUCYHOK B.2).
Ecnn KN <0,25, NnpoBoAAT [OMNOSIHATE/IbHLIE OMbIThI NPU TemnepaTtype, NPOMEeXyTo4yHon mexay [-un [/+1.
B.5 HauumHas c 6a30B0oii KpMBOI1 BA3KOYNpPYroi nogaTiMBoOCTK, onpeaeneHHon npu M0, nocneoBaTesibHO N3MepPSoT
paccTosiHMe Mexay KaXxAoW napoit cocegHMX KPUBbIX B HECKOTbKMX TOUKaXxX (HE MeHee NATW) U yCpefHEHHbIe 3KCNepuMEH-

TanbHble 3HayeHus Aylnaj- 3anucbiBatoT B Tabnuuy (cm. Tabnuuy B.1). Cxema onpegeneHus koaddumumeHta temnepa-

TypHoro casura Aj\nOj npusegeHa Ha pucyHke B.3.

B.6 YcpeAHeHHble 3KcnepuMeHTaslbHble 3HauveHus Aylnay- nocnefoBaTeflbHO CyMMUPYIOT HauuMHasi C Hy/neBoro
3HadeHns npu (I = [0). 3HaK CyMMUPYyeMbIX BEIMUUH onpefensetcsa 3HakoMm pasHocTu (T- [0), cxema onpegeneHns Ko-
ahpuymeHTa TemnepaTypHo-BpeMeHHOro casura In aTnpueegeHa B Tabavue B.1.

B.7 Ans nocTtpoeHusi 0606LLEHHON KPUBOI 3KCNEepUMEHTasIbHO ONpefeneHHble Npu pasHbix [ KprBble 3aBUCUMO-
ctv /noT In t, pacnonoxeHHble BO BpEMEHHOM MHTepBasie 6a3nCHOro nepuoga, CABUraloT BAOSb BPEMEHHON LWKanbl Ha
COOTBETCTBYHLLEE 3HaYeHne In aT(pucyHok B.3), T. e. AN Kax4oi TemnepaTypbl B iorapuMmMUeckux koopamnHaTax cTpo-
UTCS HOBbIN rpadiuk, A8 KOTOPOro cobnpaeTcsa ycnosuve:

f(t) = ~(n t+ In aT\, 1 n(t).
HoBoe Bpems An1s 3TUX KPUBbIX BYyAET paBHO:
\ntaT=\nt+Inat

B.8 O606LeHHYI0 KPMBYIO BSA3KOYNPYroi noAat/IMBOCTM nepecTpansatoT B MPOrHOCTUYECKYIO 0606LLEHHYIO KPUBYIO
nonsyyecTtu (pucyHok B.4).

Tab6nuya B.1 — Cxema onpefgeneHuns koagpduumeHTa TemnepaTypHO-BpEMEHHOIO casura

T T-10 / Aylnaj- Inan
To 0 1 A™n aT 0
h 7,-T0 2 A2In aT InNa7zi = A,InaT
T2 T2-70 INaT2= A*n aT+ A2In aT
™ nT0 n-1 Ayin aT <1
inw = 2>y|nar
=1
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f: Mmm

PucyHok B.1 — KpuBble MON3y4YecTy 418 KaXA0ro TemMnepaTtypHoOro pexuma
Tj (c COOTBETCTBYIOLMMI UM 3HAUEHUSIMU CTAaTUYECKUX Harpy3ok P,) U © t3 t4 t5 t
N BpemeHn t

PucyHok B.2 — padhmyeckoe nsobpaxeHne akcnepuMeHTanbHbIX AaHHbIX B koopanHatax / n— Inf
1 cxema onpegeneHuns koaduumneHTa nepekpbiTua — /a1 KpUBbIX BA3KOYNPYroi nogaT/MBoCTu

PucyHok B.3 — Cxema onpegeneHus koaduumeHTa tTemnepaTypHO-BpEMEHHOIO CABMUra 1 NOCTPOEHNs
06006LLEHHON KPMBOW NON3Yy4ecTu
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PucyHok B.4 — lporHoctmnyeckas Kpusas nonsyyvyectu
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MpunoxeHune I
(pekomeHgyemoe)

MocTpoeHne 0606LeHHO KpUBOI AN MeToda 2 (MeToAa CTyneHuYaTbiX U30TEPM)

PucyHok .2 — MoaaTnnBoCTb B NOMyNorapumMmuyeckoii cucteme KoopamHaT

A E, kH/m

| | | | | | |
7 T i 1 1 1 r

Int c

PucyHok .3 — CMellleHHble KpuBble NoaaT/IMBOCTM
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PucyHok .4 — TporHoctuyeckas Kpusas nossyyectu

YAK 69.057.5:006.354 OKC 91.220

KnwuyeBble c/oBa: BHelWHee apMupoBaHMe KOMMNO3UTHbIMU mMaTepuanamMmin, Kneesble COeAMHEHUA 3/IEMEHTOB

YCUNEHNS KOHCTPYKUWIA, TemnepaTypHO-BPpeMeHHasi aHasnorus, MeTog CTyneHYyaTblX M30TepM, AJIMTesibHas
nos3yyecTb, 0606LeHHAs KpUBas NMoN3yyecTu

Pepaktop B.H. LUvenbkoB
TexHuueckuii pegaktop B.H. [pycakoBa
KoppekTop J1. C. JIbICEHKO
KomnbtoTepHas Bepctka JI1.A. Kpyrosoii

CpaHo B Habop 05.06.2023. [MognvcaHo B nevatb 08.06.2023. dopmat 60x8418 [apHuTypa Apuan.
Yen. neu. n. 1,86. Yu.-u3g. n. 1,64.

[MoAroToB/IEHO HA OCHOBE 3/1EKTPOHHOWN Bepcum, NPeoCTaB/IEHHON pa3paboTumMkom cTaHaapTa

Co3gaHo B eMHUYHOM UCTOMTHEHUN B PTBY «/HCTUTYT cTaHaapTusauum»
Ansa komnnekToBaHus ®egepasbHOro nHopmauyoHHoro hoHaa cTaHgapTos,
117418 Mocksa, Haxumosckuii np-T, 4. 31, K 2.
www.gostinfo.ru info@gostinfo.ru


https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index/801/80157.htm

