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OTPACJIEBOM JOPOKHbBIN METOIUYECKHM JOKYMEHT

MCTOI[I/IKa OOCHKH JOJITOBCUYHOCTHU I'COCUHTCTUYCCKUX MATCPHUAJIOB,

HCIIOJIb3YCMBIX B JOPOKHOM CTPOHUTCIILCTBC

1 Obs1acTp NpMeHeHUs

1.1 Hacrosmuii oTpacieBOl JOPOXKHBIA METOAUYECKHM JOKYMEHT
COJEPKUT METOJUKY OLIEHKH JOJTOBEYHOCTH T'€OCMHTETUYECKUX MAaTEepUalioB,
UCITIOJIB3YEMBIX B JIOPOKHOM CTPOMTEIBCTBE, YCTAHABIUBAECT CPEACTBA U MOPSIOK
BBINIOJIHEHUS U3MEPEHUM.

1.2 HacTosmmii METOOUYECKANA JOKYMEHT IPUMEHUM K I'€OCUHTETHYECKUM
MaTepHuaiaM, MUCIOIb3yEMbIM B JIOPOKHOM CTPOMUTENIBCTBE, U MpEAHA3HAYEH JIs
UCIIOJIb30BAaHUSI TMPOECKTHBIMU M HAyYHO-HCCIIEOBATEIbCKUMU OpraHu3alusiMu,
IIPOU3BOAUTEISIMU I€OCHHTETUYECKHUX MaTepHUaJIoB, OpraHu3aLNSIMH,
BBINIOJIHAIOIIMMH  KOHTPOJb OOBEKTOB JOPOKHOTO CTPOUTENBCTBA, a TaKkKe

y4€OHBIMU UHCTUTYTAMH JIOPOKHOTO XO3SIMCTBA.

2 HopmaTuBHBIE CCBIIIKH

B nactosimiem OJIM ucnosib30BaHbl HOPMATUBHBIE CCHUIKM Ha CJICAYIOLINE
JIOKYMEHTHI:

I'OCT 9.060-75 Enunast cucteMa 3aiuThl OT KOPPO3UH U cTapeHus. TkaHu.
Meton 1abopaTOpPHBIX UCHBITAHWM Ha YCTOWYUBOCTH K MHUKPOOHOJIOTUYECKOMY
pa3pyLICHUIO

I'OCT 9.102-91 Epwnas cuctema 3aliuThl OT KOPPO3WU CTapCHHS.
Bo3zneiictBue Ouonorndeckux (hpakTopoB Ha TEXHUUYECKHE OOBEKTHI. TepMHUHBI U
OTnpeaeIeHUs

I'OCT 12.1.005-88 Cucrema cranmaptoB Oe3omacHoctu Tpyna. OOmue
CaHUTApPHO-TUTHEHUYECKHE TPeOOBaHUS K BO31yXy paboueii 30HbI

['OCT 166-89 IltanreHuupKyau. TeXHUUECKUE YCIOBUS

I'OCT 427-75 JIuHeilkn W3MEPUTENIbHbIE METAUIMYECKue. TexXHU4YecKue

YCJI10BUA
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['OCT 5009-82 Illkypxka nuudoBanbHas TKaHEeBast. TeXHUYECKUE YCIOBHS
['OCT 6709-72 Bona quctuiuinpoBaHHas. TeXHUYECKHE YCIOBUS
['OCT 7502-98 Pynetku HU3MEpUTEIbHbIE METAIUIMYECKHE. TEeXHUYECKUE
YCIIOBHS
'OCT 8267-93 lllebenp ¥ TpaBuil W3 MJIOTHBIX TOPHBIX MOPOA IS
CTPOUTEIBHBIX Pa0OT. TeXHUYECKUE YCIOBHUS
['OCT 8736-93 Ilecok nj1st CTpOUTENBHBIX pad0T. TexHuuecKkue yCcioBus
I'OCT 10681-75 Marepuansl TekcTuibHble. KnMmaTrueckue yciaoBHs s
KOHJIUITHOHUPOBAHUS U UCIIBITAHUS TIPOO M METOJIBI X OTIPEICIICHUS
['OCT 12423-66 I1nactmaccel. Y cnoBrs KOHAULIMOHUPOBAHUS U UCIIBITAHUS
o0pa31os (rmpo0d)
['OCT P 50275-92 Martepuaibl reoTeKCTHIbHBIE. MeTo1 0TOOpa mpod
['OCT P 51372-99 MeTonbl YCKOPEHHBIX MCIBITAHUN HA JOJTOBEYHOCTH U
COXPaHSIEMOCTh MPU BO3JCUCTBUU arpeCCUBHBIX U APYTHX CHEIUATBHBIX CPEH IS
TEXHUYECKUX M3ENNI, MaTepUaJIOB U CUCTEM MaTepuanoB. OOmIMe NOJ0KEHUS
I'OCT P 55028-2012 Jloporn aBTOMOOWJIBHBIC OOIIETO TIOJIb30BaHMS.
Matepuaibl reOCUHTETHYECKUE JIs1 JOPOKHOIO CTpouTenbcTBa. Knaccudukamnus,
TEPMUHBI U ONIPEICTICHUS
I'OCT P 55030-2012 Hoporu aBTOMOOWIIbHBIE OOIIETO TMOJH30BAHUS.
Marepuanbl T€OCHMHTETUYECKHE HJii JOPOKHOTO  CTpOMTENbCTBA. Merton
OTIPEJICIICHHS IPOYHOCTH TP PACTHKEHUN
I'OCT P 55031-2012 oporu aBTOMOOWJIbHBIE OOIIETO IOJb30BAHUSI.
Marepuanbl T€OCHMHTETUYECKHE HJii JOPOKHOTO  CTpOUTENbCTBA. Meron
OTIPEJICIICHHS] YCTOMYMBOCTH K YIBTPA(PUOICTOBOMY U3ITYICHUIO
I'OCT P 55032-2012 oporu aBTOMOOWJIbHBIE OOIIETO IOJb30BAHUSI.
Marepuanbl TEOCHHTETUYECKHE MJii JOPOKHOTO CTPOUTENhCTBA. MeTron

OIIpCACIICHUA YCTOI>'IIII/IBOCTH K MHOT'OKpPATHOMY 3aMOPAKNUBAHUIO U OTTANBAHUIO
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I'OCT P 55033-2012 oporu aBTOMOOWJIbHBIE OOIIETO IOJb30BAHUS.
Marepuanbl TEOCHHTETHYECKHE IS JOPOKHOTO CTPOUTENhCTBA. MeTon
OTpeIeICHHs THOKOCTH TIPH OTPUIIATEIIBHBIX TEMIIepaTypax

I'OCT P 55035-2012 J[oporu aBTOMOOWJIbHBIE OOIIETO IOJb30BAHUS.
Matepuanbl TEOCHHTETHYECKHE IS JOPOKHOTO CTPOUTENhCTBA. MeTon
OTpeieJICHUs] YCTOMUMBOCTH K arpeCCUBHBIM CpeJlaM

Il pumegyanue — [lpu noib30BaHUM HACTOSIIUM METOIUYECKUM
JIOKYMEHTOM TIEJIECOO0Opa3HO TMPOBEPUTH JCHCTBUE CCHUIOYHBIX CTaHAAPTOB W
KJIaCCU(UKATOPOB, COCTABJICHHBIX IO COCTOSIHUIO Ha 1 sHBapsl TEKyIIero roja, u
10 COOTBETCTBYIOIIUM HWH(GOPMAIIMOHHBIM yKa3aTeNsIM, OIyOJIMKOBAaHHBIM B
TEKyIieM Toay. EcCiM CCBUIOYHBIM TOKYMEHT 3aMeHEeH (M3MEHEH), TO TpH
M0JIb30BAaHUHU HACTOSIIIMM CTaHIAPTOM CJIEYeT PYKOBOJICTBOBATHCS 3aMEHSIOITUM
(M3MEHEHHBIM) cTaHapTOM. ECIM CChUIOYHBIN JOKYMEHT OTMEHEH 0€3 3aMEHBI, TO
MOJIOKEHHE, B KOTOPOM JIaHa CChUIKA HA HEro, NPHUMEHSAETCS B 4YacTH, HE

3aTParuBarOIICH 3Ty CChUIKY.

3 TepmuHbl, onipeaeieHusi 1 0003HAYECHUS

B HacrosimieM METOJMYECKOM JAOKYMEHTE MNPHUMEHSIOTCS —CICAYIOIINe
TEPMHUHBI C COOTBETCTBYIOLIMMH ONPEACICHUSIMHU:

3.1 mumreannas naedpopmamus (long-term strain): mporHosupyemas
noJsiHas Jedopmarms reOCHHTETHYECKOr0 MaTepHalia Ha CPOK CIY»KOBI JOPOIKHOM
KOHCTPYKIIHH.

3.2 paureabHas nmpouHocThb (long-term strength): mocTosiHHas Harpyska,
NPUJIOKEHHAsS K T€OCHHTETHUECKOMY MaTephally B T€YEHHE CPOKa CIYXKObI U IO
NPOTHO3Y HE MPUBOIAIIAS K €r0 Pa3phiBY.

3.3 moaroseunocth  (durability):  cmocoOHOCTH  IN€OCHHTETHYECKOTO
MaTepuaia Ha TMPOTSHKCHHH BCEro CPOKa CIyKObl JTOPOKHOW KOHCTPYKIIMH
CONPOTHBIIATHCS ~ BO3JCHCTBUIO  IMOTOMHBIX, MEXaHHMYCCKUX, XUMHUCCKHUX,
OMOJIOTUYECKUX U JPYTUX BO3MOXKHBIX (DAaKTOPOB U COXPaHATh TpeOyembie

IIPOEKTOM CBOWCTBA.
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3.4 nocrymHoe cBoiictBo (available property): cBoiicTBO moOpoKHOM
KOHCTPYKIIMH, OOSCIICUCHHOE B JIAHHBII MOMEHT BPEMCHH 3a CUET NMPHUMCHCHHUS
T€OCHHTETHYECKOTO MaTepHraia.

3.5 koypdunuent yuera (reduction factor): xodpdunuent (>1),
YUUTHIBAIONINA BJIMSHUS Pa3IUYHBIX (AKTOPOB B YCIOBHAX DKCIUTyaTalluH
I€OCHHTETHYCCKUX MAaTCPUAJIOB.

3.6 kodppumuent casura (shift factor): cmemenwe kpuBOW BIOJB
JOTapu(MHUECKOM OCH BpPEMEHH JJI1 TOTO, 4YTOOBI TOJYYHTb CIUHYIO
0000IIEHHYIO KPUBYIO MPU UCXOHOM TEMIIepaType.

3.7 merox crymeH4aTtbix m3oTepm (Stepped isothermal method):
IpoIieaypa, OCPEACTBOM KOTOPOH 3a/JlaHHbIE TEMITEPATypHBIE CTYIICHH U BpeMs
BO3JICHCTBHS MCIOJIB3YIOTCS I YCKOPCHUS HM3MCHCHHS BSA3KOYIPYTHX CBOMCTB
IIPH MTOJI3YYECTH, a HAMPSHKEHUE U HArPy3Ka OIICHUBAIOTCS KaK (DYHKITUS BPEMCHH.

3.8 moayap moasydectu (Creep modulus): oTHOIEHHWE HArpy3KH IIpU
MIOJI3yYECTH K OTHOCHTEIIPHOMY YJUTHHEHUIO 00pasia.

3.9 HopmaTHBHasi MPOYHOCTHL NMpHU pactsizkenun (characteristic strength):
MPOYHOCTh TPH PACTSDKEHWHM TEOCHHTETHYCCKOTrO MaTepuaja, ONpeicsieHHas ¢
95% noBepUTENBHON BEPOSITHOCTBIO.

3.10 pacuerHblii cpok cay:x0b1 (design life): Bpems, B TedeHne KOTOPOTrO
pearbHOe CBOMCTBO T€OCHHTETHYECKOTO Marepualia MPEeBOCXOAUT Tpedyemoe u
00eCrieunBaeTCs BBINIOJHEHUE TI'€OCHHTETUYCCKHUM MaTepHaioM TpeOyeMoid
(GYHKIIUH B TOPOKHOH KOHCTPYKITHH.

3.11 cepus w3pesmii (product line): ogHOopoHAS MPOIYKIUS, OHOPOIHBIC
TOBapbl, MPEAMETHl WM MaTepUaibl, OOJagarone OOMUM TPHU3HAKOM,
CBOMCTBaMU, Kau€CTBAMHU, IMOKA3ATEIISIMHU, OJTHO3HAYHOU MACHTU(DUKAIIUCH.

3.12 cekymmii momyanb kecTkoctu (Secant stiffness): OtHomeHue
Harpy3Kd Ha EIWHWIlY IIAPUHBI, BBIPAKCHHOE B KHJIOHBIOTOHAX HAa METp, K
3aJJaHHOMY 3HAYCHHUIO OTHOCHUTEIBHON AeopMaIiud MeXay ABYMsS TOYKaMH Ha

IyarpaMMe pacTsKECHUS.
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3.13caBur skcnepuMeHTadbHbIX gaHHbIX (block shifting): mopsmok
JEWCTBUH, NIPU KOTOPOM JAHHBIE HKCIEPUMEHTAIBHON KPUBOM, U3MEPEHHBIE IPU
OJTHOM TemrepaType, CMEIIAI0TCs BIOJIb OCH BPEMEHH JI0 COBIAJCHUS C JaHHBIMU
JIPYTrOM SKCIIEPUMEHTATLHOW KPUBOW, TTOJTYYEHHOM IIPU IPYTOX TEMIIEPATYPE.

3.14 moa3yuecThb (creep): MemJIEHHOE HEMPEPHIBHOE yIJIWHEHHE 00pasIa
MOJ1 IEHCTBUEM MOCTOSTHHOM pacTATUBAIOIIEH HArPY3KH.

3.15 moanblii  cpok  cay:xk0bl  (Service life): mpomomKHTEILHOCTD
OKCIUTyaTallil TEOCHHTETHYECKOTO MaTephalia 10 COCTOSHHS, MpPH KOTOPOM
JIOCTYITHOE CBOMCTBO TE€OCHHTETHYECKOTO Marepuaja CTaHOBUTCS PaBHBIM
TpeOyeMOMy CBOMCTBY M €T0 JaJbHEUIIas SKCIUTyaTalus HeAOMyCTUMA.

3.16 crapenmne (aging): COBOKYITHOCTH IIPOIIECCOB, MPOMCXOIANINX B
T€OCUHTETUYECKOM MaTepHalie BO BPEMEHH IPU XpPaHEHUU WM DKCIUTyaTallud U
MIPUBO/ISIINX K MTOTEPE €ro MePBOHAYATHHBIX CBOMCTB M XapaKTEPUCTHK.

3.17 Tpedyemoe cBoiictBo (required property): cBoiicTBo, Tpedyemoe
MPOEKTOM M O0O0ECIeYnBaeMOe BKJIIOUYEHHEM T'E€OCHHTETHUYECKOT0 MaTephayia B
JIOPOKHYIO KOHCTPYKITHIO.

TepMuHbBI, OTHOCAIIUECS K OMPEEICHUIO TEOCHHTETUYECKUX MATepUaioB B
cootBercTBuM ¢ [[OCT P 55028.

B HacrosiieM METOIMYECKOM JOKYMEHTE MPUMEHSIOTCS —CIEIYIOUUe
0003HAUYEHHUS:

Twop — HOpMATHBHAS TPOYHOCTH T€OCMHTETUUECKOT0 MaTepuana, kH/m;

Yb — KO PUITMEHT 3amaca 11t TeOCMHTETUIECKOTO MaTepHala;

K . — o0mmid Kod(pPUIMEHT ydera, YYUTHIBAIOIIMNA BIMsSHUE (DAKTOPOB

00111
YXYALICHUS CBOMCTB,;

T - OpOYHOCTH NPHU PACTKEHUH TEOCMHTETHUECKOTO MaTepHualia IMocie

K

BO3JICMCTBUSI omnpeeneHHoro gakropa, kH/m;
T, - IPOYHOCTH NPH PaCTKEHUH UCXOAHOrO MaTepuana, kH/m;
K1 - KOO(DPUITMEHT, yIUTHIBAIOIINA CHUKEHUE TPOYHOCTH OT MEXAaHUIECKUX

MOBPEXKJICHUN CTPYKTYPHI;
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K2 — KOO (UIIUEHT, YIUTHIBAIONTNN CHIKCHHUE POYHOCTH OT TOJI3YYECTH;

K3 — KO3 (UIIMEHT, YIUTHIBAIOMINN CHW)KCHHE MPOYHOCTH OT YXYIIICHHUS
CBOWCTB HUTOYHBIX M CBApPHBIX IIBOB WMJIM MPOYHOCTH COCIAUHEHHUS DIIEMEHTOB
CTPYKTYPBI MaTepHaa;

K4 — KOO(PDUITUCHT, YUUTHIBAIOIINN CHIDKEHHE MPOYHOCTH OT aTMOC(HEPHBIX
BO3JIEUCTBUI,

K5 — KO3(DPHUIMECHT, YIUTHIBAIONIUN CHUKCHHE MPOYHOCTH OT BO3ICHCTBHS
arpecCUBHBIX Cpe;

Ks — KOO PHUIIUCHT, YIUTHIBAIONINI CHIDKEHHE MPOYHOCTH OT BO3JACHCTBHUS
MHUKPOOPTraHU3MOB;

K7 — Kod(p(HIMEHT, YYHTHIBAIOMIUN CHIDKEHHWE MPOYHOCTH  OT
MOPO30CTOMKOCTH;

€,— OTHOCHUTEJIbHOE YJIMHEHHe 00pa3lia B MOMEHT BpeMeHu t, %,

€,.,— OTHOCUTEJIbHOE YIJIMHEHUe o0pa3lia B Hauaj1e u3MepeHui npu t=1 u;

t — cpok cyK0bl, U;

[Ag] - TEXHUYECKH 00OCHOBAHHBIN YPOBCHb MAaKCUMAJIBHOTO YIJIMHEHUS, %0;

E; (t) - Moxynp mon3yyectu npu pacTspkeHuH, KH/M;

T - Harpy3ka Ha eTUHUITY IIUPUHBL, KH/M;

g(t) - oTHOCHTENBHOE yaIMHEHHE (Oe3pa3MepHoe), HadII0aeMOe B MOMEHT
BpeMeHH i

Cw — CoxpaHeHHE MPOYHOCTU 00PaA3IOB MOCIE UCTIBITAHUN HA YCTONYHBOCTh

K aTMOC(EpHBIM BO3/ICHCTBUSIM;

Ks — K03 dUIMeHT OMOIOrHYeCKOl aKTUBHOCTH HCIIBITATEILHOIO IPYHTA.

4 O0mue MOJI0KeHUA
4.1 Hacrosimas MeToAWKa IMpeaHa3HadYeHa IS OLICHKH JI0JTOBEYHOCTU
F€OCUHTETUYECKUX MaTepUajioB Ha MPOTSHKEHUU MX CpOKa CIY>KObI B DJIEMEHTE

JIOPOKHOM KOHCTPYKIIUH.
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4.2 B MeTouKe MPUBOJATCS OCHOBHBIE MOJIOKEHUSI 110 OLICHKE U3MEHEHMSI
OCHOBHBIX ()YHKIIMOHAJIBHBIX CBOWCTB T'€OCHHTETHUECKUX MATEPUAIOB C YUETOM
UX CTPYKTYpPBI, HPOUCXOXKACHUSA, HCIHOJIB3YEMOIO CbIPbs, IPOU3BOJACTBEHHBIX
IPOLECCOB, (PU3MUECKUX M XMUMHUYECKHUX Cpel, YCIOBUI XpaHEHHS U MOHTaXa,
JEUCTBYIOIINX HArpy3o0K.

4.3 JlaHHBI€, IOJyYEHHBIE B PE3YJIbTATE IPUMEHEHUS HACTOSALIEH METOAMKH,
MOTYT  HCIIOJb30BaTbCs  JUIA  IIPOTHO3UPOBAHMS ~ W3MEHEHHs  CBOMCTB
T€OCUHTETUYECKUX MATEPUATIOB C TECUCHUEM BPEMEHU U CPABHUTEIIBHOTO aHAIN3a
CBOMCTB Pa3JIMYHBIX TUIIOB FT€OCUHTETUYECKUX MATEPUAJIOB.

4.4 Tlpm NOArOTOBKE HACTOAILIEIO0 METOAMYECKOTO JIOKYMEHTa YUYTEHBI
OCHOBHBIE HOPMAaTUBHBIC IIOJIOKEHUSI OTEYECTBEHHBIX U MEKIYHAPOIHBIX HODM,

MNPpUMCHACMBIC JIA OIIPCACIICHUA HOJIOBCYHOCTH I'COCHMHTCTHYCCKUX MATCPHAIIOB

[1,2].

5 101T0BEeYHOCTh FT€OCHHTETHYECKUX MATEPHAJIOB
5.1 OcHOBHBIE (paKTOPHI, BIUSIONINE HA JOJTOBEYHOCTh T€OCUHTETUUYECKUX
MaTepuaioB, MOAPA3AECIAIOTCS HA CIAEAYIONIUE TPYIIIIbL:
|. Mexanuueckue:
— MEXaHUYECKHUE MOBPEKACHUS MPU YKIIAJIKE,;
— TI0JI3y4YECTh;
— TPOYHOCTH IIBOB U COETMHEHUMN 3JIEMEHTOB CTPYKTYPhI MaTepuaia.
Il. duszuko-xuMuyecKue:
— TIOBBIIICHHAS WM TOHWYKEHHAS TEMIIEPaTypa,;
— BIHSTHUE aTMOC(EPHBIX BO3CHCTBUMN;
— BJIUSIHHE arpPECCUBHBIX CPE/I.
I1l. buonoruueckue:
— paspylieHue MUKPOOPTaHU3MaMU;

— pa3pylieHue APYruMHA ONOJIOTHIECKUMHU 00 BEKTaMH.
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[lepeuncnennpie (HaKTOpbl CJIEIYyEeT YUYUTHIBATh NPU TMPOCKTHUPOBAHUH
JOPOKHBIX KOHCTPYKUMU M OLICHKE MX JOJITOBEYHOCTH B CIIy4yae MPUMEHEHUS
IE€OCUHTETUUECKUX MaTEpUaIOB.

5.2 B3anMoCBS3b JOCTYITHOTO U TPeOyeMOTO CBOMCTB

5.2.1 YcnoBue obecrieueHus: paboTocnocoOHOCTH MaTepuaia

['eocunreTnueckuii Martepuan oO0OJazaeT OJHUM MM HECKOJIBKUMHU
(YHKIIMOHATBPHBIMUA CBOMCTBAaMH, T.€. CBOMCTBaMH, KOTOpbIE MMEIOT peEIIarolee
3HaYeHWE IMpU  BBIIOJHEHUM  ompenesleHHoW  ¢yHkumu. B kaudecte
(YyHKUHMOHAJIBHBIX CBOMCTB TIPpM BBIOOPE T'€OCHMHTETHMYECKOrO0 MaTepHala,
ONPEAEISIONMX €ro CIOCOOHOCTh K JKCIUTyaTalli B JOPOXHOW KOHCTPYKIUHU,
MOTYT paccMaTpUBaThCA: MPOYHOCTh IPU PACTSLKEHUHU, Harpys3ka Hpu 3aJaHHOM
VIJIMHEHUH, CEeKyIIMHd MOAYJIb JKECTKOCTM TMpPU  PACTHKEHUH U Jp.
OyHKIMOHAIBHOE CBOMCTBO pa3/IeisieTCsl Ha JOCTYIHOE U TpeOyeMoe CBOMCTBA.

HeoOxoaumbim IPUEMIIEMBIM YCIIOBHEM paboTOCIIOCOOHOCTH
I€OCUHTETUYECKOr0 MaTeprualia B JOPOKHOU KOHCTPYKLIMH SIBJIAETCS IPEBBIILICHNE
3HAQYEHUS! JOCTYIHOTO CBOWMCTBa (KpuBasi 3) HAJ IOCTOSSHHBIM BO BpPEMEHU
TpeOyeMbIM CBOMCTBOM (JIMHUS 1) B TEUEHHE PACUCTHOTO CPOKa CITYKOBI (JIMHUS
2), KaK TMOKa3aHO Ha pucyHke 5.1. HempuemiaembIM SIBISETCS YCIIOBHE, IPH
KOTOPOM  BEJIMYMHA JOCTYIIHOTO CBOMCTBA B TMEPUOJ CpOKa  CIIyKOBbI
IF€OCUHTETUYECKOIO0 MaTepuana CTAHOBHUTCS MEHBIIE BEJIMYHUHBI TpeOyemMoro

cBolicTBa (kpuBas 4).



OJIM 218.2.047-2014

CBOWNCTBO B % OT UCXOAHOro 3Ha4YeHust

Bpemsi
1 — MUHUMANBHO TIPUEMJIEMBI YPOBEHB TPEOYEMOTO CBOMCTBA; 2 — paCUETHBIN
CPOK CIIy’KObI; 3 — TOCTYITHOE CBOICTBO MPU MPUEMIIEMOM BapuaHTe; 4 —
JNOCTYITHOE CBOMCTBO ITPX HENIPHUEMIIEMOM BapUAHTE
Pucynok 5.1 — JloctyniHoe u TpedyeMoe CBOMCTBa Kak (PyHKIMs BpEMEHU NpU

JBYX PAa3JIMYHBIX YCIOBUAX

5.2.2. Benuumna 3amaca  pabOTOCIOCOOHOCTH  T'€OCHHTETUYECKOTO
MaTepHuaia B JOPOKHOW KOHCTPYKITMU Ha JTIO00H MOMEHT BPEMEHHU OIPEAeIIIeTCs
pPACCTOSIHUEM MEXIy IpsiMoil TpeGyemoro cBoiicTBa (JiuHus 1) v KpuBbIMU 3 U 4
JIOCTYITHOTO CBOMCTBA (pUCYHOK 5.1).

5.2.3 B peanbHBIX YCIOBHSX B3aWUMOCBS3b JOCTYITHOTO M TpeOyemoro
CBOMCTB KaK MPaBUJIO HOCUT CJIIOKHBIM XapaKTep, U3MEHSSICh C TECUYCHHEM BPEMEHU
B 3aBHCUMOCTH OT TIOCJICIOBATEIBHBIX COOBITHH, KOTOPBIC MPOUCXOMIT OT
MOMEHTA M3TOTOBJICHHS MaTepuasia U YKIAIKA €ro B KOHCTPYKIHIO (mepuon 8) 10

KOHIIa PaCYe€THOTO Ccpoka ciryxk0b1 (uams 10) — pucyHoK 5.2.
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1 — gocTymHOE CBOMCTBO; 2 — 3amac MKy TpeOyeMbIM U TIOCTYITHBIM CBOHCTBOM
B IIPOMEXKYTOUHOE BpeMsi; 3 — 3a1ac MPOYHOCTH Ha PACUETHBINA CPOK CIykObI; 4 —
TpeOdyeMoe IPOEKTOM CBOMCTBO; S — 3amac MPOYHOCTU MEXIY PACUETHBIM CPOKOM
CIIy>kObI U BpEMEHEM J10 pa3pylLleHusi; 6 — MPOJOKUTENBHOCTD Mepe]] yCTaHOBKOU
(XpaHeHUE U TPAHCIIOPTUPOBKA); / — MPOJAOHKUTEIILHOCTh YCTAHOBKH; 8 —
IPOAOHKUTEIFHOCTD JAIbHEHIIIETO CTPOUTENBCTBA; 9 — MPOMEKYTOUHOE BPEMS
npu 00bIYHOM dKcruTyaTanuu; 10 — pacueTHbIit Cpok ciyk0b1; 11 — Bpemst 110
paspyuieHus
Pucynok 5.2 — JloctynHoe u TpedyeMoe CBOWCTBAa TEOCHHTETHUECKOTO MaTepraa
BO BPEMEHU NPU XPAHEHHUH U TPAHCIIOPTUPOBKH, CTPOUTENHCTBA, 3ACHIITIKU U

JKCIUTyaTaluu

5.2.4 3meHeHune JO0CTyTHOTO U TpeOyeMOoro CBOMCTB C TEUEHUEM BPEMEHH

Ha npaktuke nocTymHoe W TpebyemMoe CBOWCTBA MOTYT HM3MEHSTHCS B
3aBUCUMOCTH OT MOCJIEAOBATEIbHBIX COOBITHI, KOTOPHIE IPOUCXOMAT B MEPHOJ C
MOMEHTAa H3rOTOBJICHHS MaTepuajga JO KOHIAa TOJHOTO CpPOKa €ro CIyXkOBbl.
Bo3MmoxHbIE M3MEHEHHS B TEUEHHE BCETO ATOTO CPOKa 3HAYEHUU TpeOyeMoro
CBOMCTBAa T€OCHMHTETUYECKOr0 MaTepuaia MpejacTaBieHbl (MuHus 1) Ha pUCyHKe
5.2. CoObITHS, MPOUCXOAAIINE B MIEPHUO]T CITY>KObI T€OCHHTETUUECKOTO MaTepuara,
OTHEJIEHbl JAPYr OT Jpyra Ha TOPU3OHTAILHO OCH BPEMEHU BEPTUKAIbHBIMU

IMYHKTUPHBIMHA JINMHHUAMMU.

10
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[lpu  TpancmopTupoBke W  xpaHeHuu (mepwox 6)  TPOYHOCTH
T€OCHHTETHYECKOTO0 MaTepHalla MOXKET U3MEHATHCA B 3aBUCUMOCTH OT MOTOJIHBIX
YCIIOBUH, B TO BpeMs KaK TMpH ycTaHoBke (mepuox 7) | JalIbHEHIIEM
cTpouTenbeTBe (mepuox 8) MPOYHOCTH MOXKET 3aBHUCETh OT MEXaHHYECKUX
MOBPEXJICHU, CTENIEHb KOTOPBIX OMPEIEISETCSA: CTPYKTYPOUM F€OCHUHTETUYECKOIO
Marepuaa; BHJIOM CTPOUTENBHBIX MAaTEpUANIOB, HAXOMSIIMXCS B KOHTAKTE C
IF€OCUHTETUYECKUM MaTepualioM; UCIOJIb3yeMbIM OO0OpYIOBaHUS M MepaMu
IPEIOCTOPOKHOCTH, OOECIIEUECHHBIX  ONEpPaTOpOM MPU  TEXHOJOTHMYECKHX
onepauusax. Ilocie yKkIagKW TIEOCUHTETHYECKOTO MaTepuaja B JOPOKHYIO
KOHCTpyKIuto (mepuon 8) HauymHAeTCs TEepUOJ| ero JKCIUTyaTanud. B TeueHue
CpOKa CIIyXObl T€OCMHTETHYECKHMU MaTepuan MOABEPraeTcsi XHUMHYECKOMY,
OouonornyeckoMy M (pU3MUECKOMYy BO3JCHCTBUSM OT IPYHTA, a TakXe BO31yXa,
BOAbl U COJEpKaHUS OPraHUYECKUX BEIIECTB, YTO MPUBOJUT K IMOCTEHEHHOMY
COKpAIIECHUIO MMEIOIIErocs JOCTYIHOTO CBOWMCTBA /0 TEX IOp, MOKa He Oyxaer
JOCTUTHYT PACYCTHBIA CPOK CiykObl (mo3unus 10, pucyHok 5.2). B aToT mepuon
3armac MpOYHOCTH B JIHOOOM MOMEHT BpeMEHHU orpejaensercda mnounued 2. B
JaNbHENIIeM, peaJbHOE CBOMCTBO OyAET MOCTENEHHO MPOJ0JIKATh YMEHBIIATHCA
U, €CIIH TEOCHMHTETUYECKHI Marepuasg OCTaeTcsi B TEX K€ YCIOBUAX TMOCIe
OKOHYaHHs pacue€THOTO CPOKa CIIy>KObI, TO 3amac MPOYHOCTH, T.€. Pa3HUIA MEXIY
TpeOyeMbIM U peaJbHbIM CBOWCTBAMHU, TIOCTENIEHHO CTAHET PAaBHBIM HYJIO (BpeMs
paspyuenus 11).

TpeOyemoe CBOMCTBO TOKazaHo B Buje JuHuu 4 Ha pucynke 5.2. [lpu
TPAHCHOPTHPOBKE M XpaHeHUH (meproja 6) reOCMHTETHYECKUI MaTepuai JTOJIKCH
o0nazaTh MHUHUMAJIbHO HEOOXOAMMOW MPOYHOCTHIO, YTOOBI MPOTUBOCTOSTH
BHEILIHUM BO3JE€UCTBHUSAM. MOHTaX T€OCHHTETUYECKOIO MaTepuaia 1 yIJIOTHEHHE
rpyHta (mepuoj 7) MOTYyT mOTpeOOoBaTh 00Jee BBICOKYIO MPOYHOCTh, YEM Ta,
KOTOpasi TpeOyeTcsi AJisi OCTaBILEHCS YacTU PAacYETHOTO CpoKa CiIykObl. B xoxe
JaNIbHEUIIIEr0 CTPOMTENbCTBA (mepuon 8) Harpy3ka Ha TIeOCHHTETHYCCKHMN

MaTepuall 6y,Z[CT YBCIIMYNBATLCA 10 CBOEH MOCTOSSHHOM BEJIUYHMHBI.

11
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Ha  xapakrep uW3MEeHEHHMs BO BPEMEHHM JOCTYNIHOIO  CBOWCTBA
T€OCHHTETHYECKOT0 MaTepHaia MOXKET OKa3aTh CYIIECTBEHHOE BIMSHUE BEIMYHHA
JEUCTBYIONIMX HAMPSHKEHUN: YeM OOJbllle MPUIIOKEHHOE HaNpsbKeHHE, TeM
MEHBIIIE BpeMs 10 Pa3pyIICHHUS.

5.2.5. PacuerHblif CPOK CIY>KObI M OCTaBIIMHCA Ha ATOT MOMEHT 3arac
MPOYHOCTH JIOJDKHBI OMNPEAENAThCS Ha CTaJuM pa3pabOTKU NPOEKTa C TaKUM
pacueToMm, 4TOObI B KOHIIE MPE/IOIaraeMoro cpoka ciry>k0bl 00BEKTa MOKHO OBLIO
rapaHTUPOBATh OINpPEJCICHHBIH YpOBEHb OE€30MaCHOCTH, MPU KOTOPOM BpeMs
pa3pylieHusi TEOCMHTETUYECKOTO MaTepuaia HaXOIWUTCS JANeKo 3a MpeaeitaMu
PACUYETHOTO CPOKa CITY>KOBI.

[Ipu >TOM cnegyeT y4MTHIBaTh, YTO MO OKOHYAHUHM PACUYETHOTO CpPOKa
CIIY>KObl TE€OCHHTETHMYECKOIO0 MaTepualia JOJDKEH OCTaThCsl HEKOTOPBIA 3amac
IPOYHOCTH (MEPUOJ 5) A0 pa3pylIeHUs F€OCUHTETHUECKOro MaTepuana (Io3uLus
3) — pucyHok 5.2.

5.2.6 B koHIle 0XHIaeMOT0 PacuyeTHOTO CPOKa CIYKObI MPOEKTUPOBIIUK
JOJKEH O0ECHeuUnTh ONpEAeNIEHHBIH 3amac MPOYHOCTH, TaK 4TOOBI pa3pylIeHHE
(mosumms 11 wa pucynke 5.2) mo mporHo3am ObLIO 3a MpeiesiaMd PacdyeTHOTO
cpoka ciyx0bl (mosuius 10 Ha pucynke 5.2). [To okoOHUaHMHM PacUETHOTO CPOKa
CITy>kObl T€OCHHTETUYECKOTO0 MaTephalia OCTaeTCs HEKOTOPBIM 3amac MpOYHOCTH
70 pa3pylIeHUs] TEOCMHTETUYECKOTO MaTtepuana (mosuius 3). 3amac MpOYHOCTH
MEXIYy pacyeTHbIM CPOKOM CIY>)KOBI M BpEeMEHEM JO0 pa3pylleHUus TMOoKa3aH
MepUoI0M O.

5.2.7 KoHer cpoka ciryx0bl

Konenr cpoka ciay»0Obl — TOYKa Ha TOPU3OHTAIBHOM OCH BpPEMEHH, TJE
KpUBasi JIOCTYIIHOTO CBOWMCTBa MepeceKaeTcsi ¢ KPUBOM TpeOyemMoro cBOICTBa
(mosurmst 11 Ha pucynke 5.2). B maHHOH Touke MpeAronaraeTcs pas3pyllieHHe
Matepuana. [IpeBblllieHue MOJHOTO CPOKa CIY>KObI HaJl PaCYCTHHIM HA BEIMYUHY
OCTaBIIIETOCS MOYKET UMETh MECTO B CIydasx, KOT/Ia OKHIaeMble Harpy3KH ObLTH
MEPEOIICHEeHBI, MO0 KOTrJa OHW 3aKIoYald B ce0e KOMOWHAIUIO Pa3IMYHBIX

q)aKTOPOB YXyAUICHUA CBOﬁCTB, HEC BCC M3 KOTOPLIX AJOCTHUIIM MAaKCHMAJIbHBIX

12
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3HaueHuil. Ilocie n[aHHOTO MOMEHTa BpPEMEHM BEPOSTHOCTb pPa3pYyLICHUS
T€OCHHTETHYECKOTO MaTepuraa siBJIs€TCS BBICOKOM.

5.2.8 PacueTHast JOATOBEYHOCTH

OrneHka JOJTOBEYHOCTH TE€OCHMHTETUYECKOTO Marepuaja B JOPOXKHOU
KOHCTPYKIMU COCTOUT U3 CIEAYIOIINX 3TAMOB:

— OIpeaeNeHue pelIamux (PYHKIIMOHAJIBbHBIX CBOICTB
TE€OCUHTETUYECKOTO MaTepraa B JOPOKHOM KOHCTPYKIINH;

— OIpeAeNIeHHE OTPAaHUYMUBAIOLIUX YCIOBUN NMPUMEHEHHUS (MEXaHHMYECKUX,
(U3NKO-XUMHUYECKUX, ONOIOTUIECKHUX);

— ONpENENICHHE  PacueTHOro  CpokKa  CIyXObl ~ I€OCHMHTETUYECKOTO
MmaTepuaa,

— OmpezelieHne TpeOyEeMbIX CBOMCTB F€OCUHTETUYECKOTO MaTEPHAIa;

— TMOJy4Y€HHE JOCTOBEPHBIX J@HHBIX O TOM, YTO IpearnojaraeMble
JOCTYIIHbIE CBOMCTBA B KOHIIE PAacYETHOIO CpOKa CIyXObl Ooiblle, 4YeMm
TpeOyeMble CBOICTBA.

5.2.9 PexxuMbl yXyIIIICHUS] CBOWCTB

Y4yer BO3MOXHOIO YXYIIIEHUS CBOMCTB T'€OCHMHTETUYECKHX MaTEPHAIOB
BBITNIOJIHAETCS Yepe3 KodppuuueHT yuera (=>1), KOTOpbIi onpenensieTcs UCXOoAs U3
COXpaHEHHUs! MPOYHOCTH MaTepuasa, T.€. KaK OTHOLICHHE pEalbHOW IPOUYHOCTH

Marepualia JI0 M MocJie BO3ACHCTBHS ompeielIeHHOro dakTopa 1o hopmyie

T
TK
rme T, — OPOYHOCTH MaTepuaia Mocjie BO3AEHCTBUS ONPEIETEHHOTO

(akTopa, kH/M; T, — mpoYHOCTB NPHU PaCTSKEHUH UCXOAHOTO Matepuana, KH/Mm.
Xapakrep CHMXKEHHsS JOCTYITHOW IIPOYHOCTH BO BPEMEHU CIEAYET
pa3leNuTh HA TPH PexUMa (PUCYHOK 5.3):
— Pexunm 1: HemensieHHOE CHMKEHNE NOCTYITHOW MPOYHOCTH B HAYaJIbHbIN
MOMEHT JKCIUTyaTalluyi U HE3HAUYUTEIIbHOE NAJIbHEUIIEE €€ CHUKCHUE C TCYCHUEM

BPEMEHU;

13
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— Pexum 2: TlocreneHHOe CHUKEHHE MPOYHOCTU, XOTSA U HE 00s3aTEIHHO
JMHENHOE, B IPOLECCE DKCILTYaTalllH;

— Pexum 3: OTCyTcTBHE CHMXEHUS JOCTYHHOW IPOYHOCTH B TEUYEHHUE
JUINTEIBHOIO MEpPUOJIa IKCIUTyaTallid, HO MpU ObICTPOM YXYJIIEHUH CBOWCTB I10

€ro HCTCYCHHUU.

CoxpaHeHHas MPOYHOCTb

1 —pexum (1); 2 — pexxum (2); 3 — pexum (3)
Pucynok 5.3 — CoxpaHeHHast JOCTYITHAsI TPOYHOCTh B 3aBHCHUMOCTH OT

BPEMEHHU I TPEX PEKUMOB YXYALIEHUS CBOMCTB

st CBOMCTB, XapakTepHbIX s pexkuma 1, kodpUIMEeHT yuera
JOJITOBEYHOCTH HE 3aBUCUT OT BpeMEHH. JlJIsI CBOMCTB, XapaKTEPHBIX ISl PEKAMA
2, k03(QUIMEHT ydYeTa JOJTOBEYHOCTH 3aBUCUT OT BpemeHHu. Jlyisi CBOMCTB,
XapaKTEPHBIX JJI peXuMa 3, HE0OXOJIMMO OrpaHUYEHHE CPOKA CITY>KOBI.

Bo3aeicTBrus OKpy»X arliel cpelibl MOTYT NMPUBECTU K pexumam 1, 2 u 3.
Brnusaue armocdepHbIX BO3NEHCTBUN HAa MECTE VYKIQAKH, TMPEXKIEC UYeM
I€OCUHTETUYECKU MaTepuan OyJIeT MOKPBHIT 3aChIIOYHBIM MAaTE€pHalOM, MOMKET
paccMaTpuBaTbCsl Kak pexuM 1, B TO Bpemsi Kak BO3ACHCTBHE MOCTOSHHBIX
aTMOC(EPHBIX  SBJICHHM JOJDKHO paccMaTpuBaThbcs Kak pexum 2. Jlis
XUMHUYECKOTO PA3J0KEHUS MPEANOYTUTEIBHBIM MOAXOA0M SABIISIETCS OTPAHUYCHHE
Cpoka CciIyXObl Ha TEpUojA, B TEUYEHHE KOTOPOrO MOXKHO TPOTHO3UPOBATH

HE3HAYUTEIIbHOE CHIDKEHUE MMPOYHOCTH (pexuM 3).

14
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5.3 Hcxoaubie JaHHbIe 17151 OLIEHKU JOJTOBEYHOCTH

Jljis OLIEHKH JOJTOBEYHOCTH T€OCHHTETHUYECKUX MAaTEpHaioB HEOOXOIUMBI
CJIEIyIOLIUE TAHHbIE:

— CBeJIeHUs 00 OCHOBHBIX MCIOJIb3YEMbIX MOJIUMEpPax;

— CBEACHUS O CTOMKOCTM JaHHBIX TIOJUMEPOB K arMoc(epHbIM
BO3JCHUCTBUSM U BO3JCUCTBHUIO arPECCUBHBIX CPE;

— CBEACHHS O TOM, UTO HE MCHOJIB30BAIUCH MepepaboTaHHbIE MaTepUalIbl;

— TMPOTHO3UPYEMOE  BO3JEHUCTBUE JTHEBHOTO CBETa IHPU  YKIAJKe
(TPOIOIKUTENILHOCTD, MECTO U BpEMsI TO/1a);

— 3(ddexTuBHAsA pacueTHas TeMIlepaTypa rpyHTa,;

— pH daxTop noussr;

— CBEACHHS O JIOOBIX HEHATYPAIbHBIX 3arpsA3HSIIONIMX BEIIECTBAX B MOYBE,
HaIMpUMep, MPOMBIIUICHHBIX 0OTX0/1aX, OMOJIOTHYECKUX OMACHOCTSX.

5.4 OnpeneneHre pacyeTHOTO 3HAYEHUS JJTUTEILHON TPOYHOCTH

PacyeTHoe 3HaueHUWE JIUTENBHOM  MPOYHOCTH  T'€OCHMHTETUYECKOTO
MaTtepuana onpenensercs no Gopmysie

T= —THO" : (5.2)
Kogu Vb

rne Tuop — HOpMaTUBHAS MIPOYHOCTh T€OCUHTETUUYECKOTO MaTepuana, kH/m;
Yb — KO3 (UIMEHT 3amaca g T'€OCHHTETHYSCKOr0 MaTepuala; Koo — oo
KOO PUIIMEHT, Yy4YMTHIBAIOIIUNA BIUSHUE (PAKTOPOB YXYHAILIEHUS CBOMCTB,
OTIpeJIeISIETCS B BUJIE TIPOU3BEACHUS OTIEIbHBIX KOdhuimeHToB no hopmye

=K, ‘K,..... X, (5.3)

dakTopa wim rpynmsl GakToOpoB.
— KO3 PUIIMEHT, YUUTHIBAIOIIUI CHUKCHUE TIPOYHOCTH OT MEXaHUYCCKHX
TOBPEXKICHHUI CTPYKTYPHI (K1);

— KO3(pGUIIUEHT, YUYUTHIBAIOMINNA CHIKEHUE TPOYHOCTH OT TOJ3YYECTH

(x2);

15
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— KOO(Q(UIIMEHT, YYUTHIBAIOUINA CHW)KEHUE TMPOYHOCTH OT YXYIIICHHUS
CBOWCTB HHTOYHBIX W CBApPHBIX IIBOB WJIM MPOYHOCTH COCIMHEHUS DJIEMCHTOB
CTPYKTYpBI MaTepuana (Ks);

— K03 (UIHMEHT, YYUTHIBAIONINN CHU)KEHHE MPOYHOCTH OT aTMOC(epHBIX
BO3JIEHCTBHH (K4);

— K03(h(UIHMEHT, YYUTHIBAIOUIMN CHUKEHUE MPOYHOCTH OT BO3ICHCTBHUS
arpecCHBHBIX cpell (Ks);

— KO3 PUIMEHT, yYUTHIBAIONINA CHIDKEHUE MPOYHOCTH OT BO3ACUCTBUS
MUKPOOPT'aHU3MOB (Ks);

- KOB(b(I)I/II_[I/ICHT, y‘II/ITLIBaI-OIHI/Iﬁ CHHKCHHC IIPOYHOCTH OT TCMIICPATYPhL

(k7).

6 Mexannuyeckue noBpeKIAeHUS NP YKJIAAKe

6.1 OCHOBHBIE TIOJIOKEHUSA

[IpumeHeHne pa3InIHbBIX CTPOUTEIBHBIX MaTEPUAJIOB TIPH OTCHITIKE CIOCB U
MOCJIEIYIONIEe YIUIOTHEHHE MOTYT TIPUBECTH K TIOBPEXKICHUIO CTPYKTYPHI
TCOCHUHTETUYECKUX MATEPHUAJIOB, BBI3bIBAS HEMEJICHHOEC CHMKEHUE X TPOYHOCTH
WIM paspyllieHue wmarepuaia B IejoM. Vcmonb3oBaHME T€OCHMHTETHUYECKHX
MaTepHaJioB B CIIOSX M3 MUHEPAIbHBIX MaTepHaoB (TIECOK, IeOeHb, T'PYHT)
MIPUBOJNT K TOBPESKIACHHUIO CTPYKTYpPHI. JJId ydeTa MEeXaHUYECKUX TOBPEKICHUN
MPUMEHSIETCS COOTBETCTBYIOIMMN Kod(pduiment yuera — ki;. Kak mpasuro,
MEXaHUYCCKHUE TOBPESKICHUS TMPOUCXOAAT TPH YKIAIKEe TCOCHHTCTHYCCKHX
maTepuaiioB (pexum 1, m. 5.2.8).

JlaHHBIE WCTIBITAHUS PEKOMEHAYETCS TMPOBOJUTH HEMOCPEICTBEHHO Ha
peaTbHOM MECTe YKIAIKH TEOCHHTETHYCCKUX MAaTEepPHANOB C yYETOM HIIKHETO
CJIOs1, 3aTMOJTHSIONIETO MaTeprana, TOJIIUHBI CJI0sl, 000pYAOBaHUS JJIS YIIJIOTHCHUS
U T.I. WIA TPOBOJUTH HWCIBITAHUS HAa TOJATOTOBJICHHBIX MOJUTOHAX. JlaHHBIC
UCITBITAaHUS MOTYT TaK)Ke€ MPOBOJIUTHCA B TEUEHHWE HECKOJBKHX JICT JJIS OICHKH
BIUSHUAS (UBUKO-XUMHUYECKUX, OWOJOTHYECKUX U JIPYyTrUX BO3JICUCTBUA Ha

HNTOT'OBYIO IPOYHOCTL TCOCHMHTCTUUCCKOI'O MaTcpuralia.
16
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HcnbiTanus HA YCTOWYHMBOCTh K MEXAHMYECKHUM IOBPEXKICHHUAM JOJKHBI
MOJICIUPOBATh YCIIOBUS YKJIAIKH (IKCIUTyaTallii) U OBITh KaK MOXKHO ONFKe K
YCJIOBUSIM B MPEANOJIaraeéMoid JOPOKHOM KOHCTPYKIMU C MNPUMEHEHUEM
F€OCUHTETUYECKUX MAaTepHaNoB. MoaenupyeMble YCIOBHUS YKIAAKH JTOJKHBI
BKJIFOYATh B c€0sl, KAK MUHUMYM:

— TIOATOTOBJIEHHOE OCHOBAHUE JOPOKHON KOHCTPYKIIHH;

— HCIIOJIb30BAHUE OCHOBHBIX CTPOUTEIBHBIX MAaTEPUAIIOB,;

— XapakTep oOpaTHOM 3aChINKH BbIIIE 00pa3Ia,

— ri1yOuHa, Ha KOTOPO# yCcTaHOBIIEH o0Opasel;

— METOJ U CTENEHb YIJIOTHEHUS.

Pe3ynpTaThl HCHBITAHUN TOBPEKIEHHBIX  OOpa3IOB  JIOJDKHBI  OBITh
COTIOCTABJIEHbI C PE3yJbTAaTaAMH HCIBITAHWI HA PACTSIKEHHE HEMOBPEKICHHBIX
00pa3IloB UCXOJIHOIO0 MaTtepuayia (TO €CTh, HE MOJBEPraBIIMXCS UCHBITAHUSIM Ha
YKJIQJIKY), B3SITBIX M3 TOW e CEPUHU U3 OJHOTO PyJIOHAa Marepuaia. McnbplTaHus Ha
MOBPEXKCHUS MPU YKJIAJIKE PEKOMEHAYETCSI MPOBOJUThH M0 METOJAUKE, ONTMCAHHON
B 1. 6.2.

6.2 MeTroanka OLEHKH YCTOMYMBOCTH T€OCMHTETUYECKUX MATEPHAIOB K
BO3/ICHCTBUIO MEXaHUUYECKUX TTOBPEKACHUMN MTPU YKIIATKE

6.2.1 Metonuka yCTaHaBIMBAET CIOCOO HCIBITAHUS TEOCUHTETUYECKUX
MAaTEPUAJIOB HA YCTOMYMBOCTh K BO3JICUCTBUID MEXaHUYECKUX MOBPEKICHUN MPU
yKiagke. Meroauka mNOpUMEHMMAa K I[IHPOKOMY KpPYry TE€OCHHTETHYECKHUX
MaTepUalioB:  TEOTEKCTWIbHBIX,  TE€OIUIACTMACCOBBIX M  T'€OKOMIIO3UTOB,
UCIIOJIb3yEMBIX B JOPOKHOM CTPOUTEIHCTBE.

6.2.2 CymHOCT, METOAWKH 3aKJII0YaeTCs B  YKIagKe o0pas3ioB
F€OCUHTETUYECKUX MaTepUajoB Ha MOATOTOBICHHYIO MOBEPXHOCTh. OCHOBHOE
OTJINYME JIAaHHOM METOJAMKH OT JIa0OPaTOPHBIX HCIBITAHUM COCTOUT B
MOJICTUPOBAHUU PEATTbHBIX YCIOBUN YKIAJIKHU U SKCIUTyaTallud T€OCUHTETUYECKHUX
MaTepHalioB B Pa3JIMYHBIX JOPOXKHBIX MaTepuaiax (IMecok, HeOeHb).

6.2.3 CpencrBa U3MEpeHHsi, BCHOMOTraTeIbHbIE YCTPONUCTBA U MaTEPHUAIIbI
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6.2.3.1 Kpennenue reoCHHTETUYECKOTO MaTepuaia K OCHOBaHHUIO
MPOU3BOAMUTCS  CTAJIbHBIMA MOHTQKHBIMH ~ aHKepaMmMH. MOHTaXHBIM aHKEp
BoInotHseTcs u3 apmarypsl A 11 (A300) @12 mm crane Ct3kmn (TOCT 5781-82%).
Jnuna ankepa 30 cm, nonka 10 cMm. [{nuna 3arotoBku 0,7 M.

6.2.3.2 HcnbiTaHue Ha MeCTe YKIIaJIKU (B pPEabHBIX YCIOBHUAX) MPOBOIUTCS
C MCTOJIb30BAaHUEM CIICTYIOIINX JTIOPOKHO-CTPOUTENILHBIX MaTepUaJIOB:

- ¢ppakuonupoBannbiil mebdens M 400 dpaxun 40-70 mm o 'OCT 8267-
93 cnoem 30 cM, yinoxkeHHBIi 1o criocoOy 3aknmuuku o CHull 3.06.03-85 [3];

- MECOK CpeJHEH KPYMHOCTU ¢ KO3(P(UUHUEHTOM (UIbTpaluu HE MeHee |
M/cyT. mo 'OCT 8736 cioem 30 cwm.

6.2.3.3 OOopynoBanue (KaToK) HJisi pa3paBHUBAHUA U YIUIOTHEHUS
CTPOUTEIBHOIO MaTepHuajia ¢ MOJHbBIM BecoM B 10-12 ToHH, oOecrneumBaroiiee
BUOpAITUIO C BEpXHEHW aMIuuTyaou B 1,5-2 mm.

6.2.4 TlonroroBka oOpa3ioB

6.2.4.1 st MIPOBEICHUS UCTIBITAHUM 0TOUpaIOT oOpasery
T€OCUHTETUYECKOT0 MaTepHrayia U3 OJHOW €IMHHIIBI IPOAYKIUMHU (pyJioHa, OpuKeTa
¥ T.J.), MUHUManbHOH momansio 4 m2. Ilocie sToro obpaser JOKEH ObITh
paspesan Ha 2 yacty. [lepBast 4acTh MUHUMAIILHOM ILIOMIAABIO 2 M? UCIBITHIBACTCS
JUISL OIEHKH MEXaHWYECKUX TOBPEKICHUNH Ha MeCTe YKIaaKh, a BTopas
MUHUMAaNbHOM momanslo 2 M2 (MCXOIHBIA 00pasel) I CpPaBHUTEIBHBIX
VICTIBITAaHUU.

6.2.4.2 VcnbiTyemblii o0Opaser; Bbipe3aeTcs B (opme KBajapaTa WU
PSAMOYTOJIbHHKA.

6.2.4.3 MHcxomuwiii oOpaser; OCTaBISICTCA JUISI  COMOCTAaBUTEIbHBIX
ucnbiTanuid B cootBerctBuM ¢ ['OCT P 55030.

6.2.5 IIpoBeaeHrEe UCTIBITAHMI

6.2.5.1 OOpazeny TeOCHHTETHUECKOIO Marepuaja yKJIaJbIBAalOT Ha
MOJITOTOBJICHHOE, BBIPOBHEHHOE II€CYAHOEC OCHOBAaHWE C TPEABAPUTEIHHBIM
yIUIOTHEHWEeM. B OCHOBaHWW JOKHBI OTCYTCTBOBATh KaMEHHBIE BKIIOUCHUS W

CTpOUTEIbHBIN Mycop. ['eoCHHTeTHUECKUIT MaTepral YKIaJAbIBAETCS C yUETOM €ro
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MaKCUMAaJbHOTO pa3paBHUBAHUS HAa OCHOBAaHMM W KPENUTCA K OCHOBAHHIO
CTaJIbHBIMU aHKepaMu 1. 6.2.3.1 B yeThIpex MecTax Mo nepuMerpy odpasna. 3aTeM
T€OCHHTETHYECKUI MaTtepuan MOKPBIBAETCS JIOPOKHO-CTPOUTENHHBIMU
MarepuagaMm coryacHo 1. 6.2.3.2 ¢ tommuHO#N cnos 30 cMm, pa3paBHUBACTCS U
YIUIOTHSIETCST MPH TOMOIIM OOOpynoBaHusl A yminoTHeHus corjacHo CHull
2.05.02-85 [4]. 3acbinka CTPOUTEIBHOTO MaTeprasa MPOU3BOJAUTCS MEXaHHUCCKUM
U PYYHBIM CIOCOOOM, HCKIIOYAIOUIUM BO3MOKHBIE MOBpexaeHus. [Ipoxon
TEXHUKU TI0 HEMOKPHITOMY TE€OCHHTETHYECKOMY MaTepuany KaTeropu4ecKu
3ampelieH. [ '€OCMHTETHMYECKME MAaTepHualibl MOABEPraloTCs HCHBITAHUSIM C
IIPUMEHEHUEM CTPOUTEIIBHBIX MATEPUATIOB COMIACHO 11.6.2.3.2. [IpmHuMnuansHas
CXEMa MCIBITATEJIBHOTO MOJUTOHA MMOKa3aHa Ha pUCYHKeE 6.1.

6.2.5.2 Ilpu HEOOXOUMOCTH MOTYT OBITH MPOBEICHBI UCTIBITAHUSA MTPU OOJIee
KECTKHX YCIOBUAX OJKCIUTyaTallMM IO MECTy YKJIaAku marepuana. B cnaObix
rpyHTax JO0JKHA OBITH 0OecIieueHa TOJIIIMHA 3aChIITOYHOTO CIIOS NI BO3MOKHOTO
MOCJIEYIOIIETO YINIOTHEHUS TEXHUKOM.

6.2.5.3 Ilo nmepuMeTpy HUCHOBITATEILHOTO KOTJIOBAHA OTCHINACTCS MECOK U

meOeHb MIMPUHON He MeHee 1 M.
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6.2.5.4 VYnnorHeHue BBINOJHSAETCA NpPU TOMOILIM  BHOPAMOHHOTO
JIOPOKHOTO KaTKa ¢ BUOparueil mpu BhICOKOHM amruiutye B 1,5-2 MM. YIuioTHeHHE
BO (hpakiMOHHPOBAHHOM IIeOHE MPOU3BOAUTCS A0 Kodpduuuenta 0,98, B mecke
cpenHer KpynmHocTH 10 koaddummenta 0,98 mo CHull 2.05.02-85 [4].

6.2.5.5 Ilocne 3aBepllieHHS YIUIOTHEHUS OOpaszell T'€OCHUHTETUYECKOTO
MaTepuana AOKEH OBbITh He3aMeMJIMTEIbHO aKKypaTHO M3BJIEYEH (C MOMOIUIBIO
MEXaHUYECKOTO CpelicTBa He Ooisiee 15 cM BepxXHEro ciosi WM BpPy4YHYI0) 0e3
HAHECEHHUs JIOTOJIHUTEIBHBIX TOBpEXIeHU. He pomyckaercs WCIoib30BaHUE
Oynpao3epa wWiM Tpedaepa s yAICHHS CJ0S  JIOPOXKHO-CTPOUTEIbHBIX
MartepuaioB 6osee 15 cwm.

6.2.6 OGpaboTka pe3yaIbTaTOB UCIIBITAHUNA

6.2.6.1 [locne u3BNeYEHUS UCIIBITYEMbIH 00pa3el] OIICHUBAIOT BU3YaIbHO Ha
MpPeAMET MEXaHWUYECKUX TMOBPEKICHUNA M PETHCTPUPYIOT KOJUYECTBO CKBO3HBIX
aelp Ha 1 M? U XapakTep NOBPEXKICHHH, IPU HEOOXOIUMOCTH KIACCU(PULIUPYS HX.
3atem o0Opa3zell UCTIBITHIBAIOT HA paCTsbKeHUE 10 pa3pbiBa B cootBeTcTBUU ¢ [[OCT
55030 a1 cpaBHUTEIHLHOTO aHAMHM3a C UCXOAHBIM 00pa3IoM.

6.2.6.2 IIpoToKoT UCTIBITAHUS

[TpoToKON UCTIBITAHUSI TOJKEH COACPKATh:

— HaWMMEHOBaHHWE MaTepualia u BCe JaHHbIC, OTHOCAIINUECS K HEMY;

— KOJIMYECTBO MCIBITAHHBIX 00PA3IIOB;

— KOJIMYECTBO CKBO3HBIX ALIP Ha 1 M? M XapakTep HOBPEXkKIECHMIA;

— TPOYHOCTh TPU PACTHKEHUU OOpas3IOB MCXOAHOTO MaTepuaia u
Martepuasa rnocjie ucneitanuii, kH/m;

— K03 PUIIHEeHTHI BapHaIUu;

— YCJIOBHS TIPOBEJICHUS UCTIHITAHUHN HA TIOJIMTOHE U B TaOOpaTOpHH;

— JIaTy MPOBEICHUS UCITBITAHUH.

6.3 KoapduimeHT ydyera MexaHUYECKUX TMOBPEKICHUM M€OCUHTETUUECKUX

MaTepUaliOB MPHU YKIAJAKE K1 ONPEAEseTcs, KaK OTHOIICHHE CPEIHEN MPOYHOCTU
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HCXOOHOT'O0 Martcpualia K cpez[Heﬁ IMPOYHOCTU MaATCpHraia IOCJIC MCXAHUYCCKUX

MOBPEXKIAEHUH, 110 hopmyJie

K ==, (6.1)

rae T — IpOYHOCTb MIPU PACTSHKEHUN MaTepHalla 1nocie BosaencTsus, kH/m;
T, — IPOYHOCTH NIPH PACTKEHUN UCXOAHOr0 MaTepuana, KH/m.

6.3.1 Ilo pe3ynbraraM UCHOBITAHUA B MPOJAOJILHOM U TONEPEYHOM
HaIpaBJieHUsX Oepercss KOdDPHUIMEHT ydyeTa MEXaHUYECKUX IMOBPEXKIACHHUN IMpHU
YKJIaJKE C MAKCUMaJIbHBIM 3HAYEHHEM.

6.4 Tlopsinok AecTBHI TPU OTCYTCTBUU MPSIMBIX TAHHBIX

[Ipy OTCYTCTBHUU JAHHBIX 110 MEXAHUYECKUM IMOBPEXKICHUSM, MOTYy4YEHHBIM
00 METOJMKEe 1o M. 6.2, MOryT OBbITh HCIOJNb30BaHbl METOAUKU pacyeTa,
onucaHHble BII. 6.4.1 n 6.4.2.

6.4.1 MWutepnonsiuus W3MEPEHUH CO CTPOUTEIBHBIMH MaTepUaIaMu
pasnu4yHON (ppakiuu

Ecnu 3HaueHusa kordpduureHTa ki ObUIM ONpeneseHbl sl CTPOUTEITbHBIX
MaTepuajoB ¢ pa3MepoM (pakiuu MeHbIIEeH WM OOJbLIeH, YeM Te, KOTOphIe
OyIyT HCIOJb30BATHCS, TO KOAIDPUIIMEHT Ki MOXKET OBITh OIPEACNICH IyTeM
uHTepnoisiuuu. Ilpumepom 3Tol mpouenypbl SBISIETCS WHTEPHOJALMS AJIs
MOJIYYCHHUS] K1 JUISI CTPOUTENBHBIX MaTepHaloB C pasznuuyHoi (pakmueit. Ha
pUCyHKe 6.2 TmpeAcTaBieHAa  WHTEPNONANMUA KOIPPUIMEHTa yueTa Ki JUiA
CTPOUTEIBHBIX MaTEpPUAIIOB C pPa3NU4HONM  (pakiueil rpaHyJIMpOBAHHOTO

MaTtepuana.
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Pucynox 6.2 — Matepnionsius koadduiimenTa yyera K1

6.4.2 UHarepnonsuuss W3MEPEHUN TEOCHUHTETUYECKHMX MAaTepUaloOB C
Pa3IMYHOM MOBEPXHOCTHOM IUIOTHOCTBIO
JIns reOCMHTETUYECKUX MaTE€pPUAJIOB OJHOM CEpUM, HO MMEIOIIHUX PA3HYIO
MOBEPXHOCTHYIO IUIOTHOCTb, MOXET OBITh TaKK€ MPOBEICHA HWHTEPHOISLIUS
kodddummeHT yuera ki. JlaHHas MHTEPHONSIMS MOKET OBITh BBIIOJIHEHA MJIS
MPOMEKYTOUHBIX 3HAYEHUM TMMOBEPXHOCTHOM IIJIOTHOCTU TMpPU YCJIOBHH, YTO
YCTaHOBJEHA  B3aUMOCBSI3b  MEXIYy MPOYHOCTBIO MpPHU  PACTSHKEHUU U
MOBEPXHOCTHOM MJIOTHOCTBIO MaTepuana, U MpU YCIOBUH, YTO UMEIOTCS JaHHBIE O
MaTepuaiax, KOTOpble UMEIOT 0oJiee HU3KYIO U 00Jiee BHICOKYIO MOBEPXHOCTHYIO
IUIOTHOCTh.  JII1  TEOCHMHTETMYECKHMX  MaTepualioB ¢  0Oojiee  BBICOKOM
MOBEPXHOCTHOM IMJIOTHOCTHIO MOKET ObITh MCIOJIb30BaH KOA(PUIMEHT ydeTa Ki
JUIS. MCTIBITAHHBIX MAaTE€pPUAJIOB C CaMOW BBICOKOW ITOBEPXHOCTHOM IIOTHOCTBIO.
Jlst 5TOTO HEOOXOAMMO MPOBECTH WHTEPHOJANUIO Kod(pduimeHta ydera Ki €
Pa3IMYHBIMU 3HAYECHUSMH MOBEPXHOCTHOM TMJIOTHOCTH, KaK MOKAa3aHO B IPHUMEPE
Ha pucyHke 6.3. Jlng marepuana ¢ NOBEPXHOCTHOM ILIOTHOCTBIO 300 r1/m?
ko3 dunmeHT yuera k1=1.42.
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Pucynok 6.3 — UHTepnomsmus K1 OT U3MEPEHUH TOBPEXKICHUN Ha

MaTcpuaiax OIIHOﬁ CCpHH, OTIIMYAIOIIHUXCA TOJIBKO HOBGpXHOCTHOﬁ IINIOTHOCTBIO

6.4.3 HcnbelTaHUS B COOTBETCTBHHM C METOJUKOM OIIEHKHM MEXaHHMYECKHX
MOBPEXKICHUH T€OCHHTETUYECKUX MATEPHAIOB IIPH LUKIMYECKON Harpyske (. 8.1
OJIM 218.5.006-2010 [5]) npeana3HayeHbl TOJIBKO JJIsi CPABHUTEILHOTO aHaJIK3a
pa3IMYHBIX MaTEpPUAJOB U HE JOJKHBI HCMOJb30BATHCS JJIA TOJTYYEHUS

ko3 dunreHTa ydera Ki.

7 Tlos3yuyecThb M UTUTEJIbHASI POYHOCTH

7.1 OCHOBHBIC TTOJIOKESHUS

7.1.1 TeocuHTeTHUECKHNE MaTepuajbl B OCHOBHOM IPEJCTaBIISIIOT COOOM
KJIaCC MOJMMEPHBIX MaTEPUAJIOB, Y KOTOPHIX B 3HAYUTEIBLHON Mepe MPOSIBISIOTCS
BA3KOyIpyrue cBoucrBa. llog neucTBUEM ITOCTOSHHO HAarpy3ku O5TO MOXKET
MPUBECTH K Pa3BUTHIO BO BPEMEHHM HEIONMYCTUMBIX OCTATOYHBIX Acehopmaiuii
F€OCUHTETUYECKUX MaTepUaioB (10 pa3pbiBa MPH MOJI3YYECTH) U Pa3pyILICHUIO
JIOPO’KHON KOHCTPYKITUH, YTO PAaBHOCHJILHO MOCTEIIEHHOMY CHUKEHUIO TPOYHOCTH

TCOCUHTCTUYCCKOI'O MaTCpuralia Kak apMUPYOIICTO 2JICMCHTA.
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7.1.2 IlpoekTupoBaHHE AOPOKHOM KOHCTPYKIMH C HCIOJIb30BAHUEM
F€OCHUHTETUYECKAX MATEPHUANIOB JIOJKHO BKIIFOYATh OIPAHUYEHHE MO JOMYCTUMBIM
nedopManusM NoJa3y4ecTy B TEUEHHUE PACUETHOTO CpoKa ciy>KObl. IHTEeHCUBHOCTD
pa3BuTHs neQopMaluii MOJI3yYEeCTH TE€OCHMHTETUYECKUX MaTepuaoB BO BPEMEHU
3aBHCUT OT YCJIOBUN pabOThl TEOCHMHTETHYECKOrO0 MaTepuaia B JIOPOKHOMN
KOHCTPYKIIMM, WHTEHCUBHOCTH JOPOKHOIO JBWKECHHS W BOCHPUHUMAEMBIX
MaTepUaioM Harpy3ox.

7.1.3 TexHuueckne YCIOBUS KOHCTPYKIIMA MOTYT YyCTaHABJIHBATh
OTpaHUYCHMS] Ha CyMMapHyI0 AedOopMalMi0 B TEYEHHE BCETO CPOKa CIIY>KObI
T€OCHHTETHYECKOr0 MaTepHalia WM Ha AepopMalinio, 0O0pa30BaBIIYIOCS MEXIY
OKOHYAaHHUEM CTPOUTEIHCTBA U PACUETHBIM CPOKOM CIIy:KObl. B mociennem ciayyae
BpeMs 'OKOHYAHMS CTPOUTEIHCTBA" JIOKHO OBITH OIMpPEAENICHO, KaK MOKa3aHO Ha
pucynke 7.1. Jlebopmariysi moji3y4yecTy U JJIUTENIbHAS TPOUYHOCTh ONPEEISIOTCS B
COOTBETCTBHUM C METOIMKONM MCIBITAHUS TE€OCUHTETUYECKUX MATEpUAIIOB HA
MOJI3Y4ECTh MPU PACTSHKEHUU U pa3pbiBe Mpu nonzydectu (m. 7.3 OAM 218.5.006-
2010).

7.1.4 XapakTepUCTHUKH TE€OCHHTETUYECKUX MATEPUAJIOB, YUYUTHIBAIOIINX
MOJI3Y4€ECTh, ONPENEISIOTCS T10:

— Meroauke 3KCTpanosinys U3MEPEHNUN TIOJI3YUECTH;

— Meroauke onpeneseHuss MakCHUMaJbHOW PACTIATMBAIOLICH HArpy3Kd B
3aBUCUMOCTH OT TIPEACNIbHO JOMyCTUMOM JedopMalii W PacyeTHOTO CpOKa
CITY>KOBI,

— Meroauka onpeneneHus JIUTEIbHON TPOYHOCTH.

J{nsi mpOrHo3upoBaHusl MOJI3YYECTH HA JJIUTENIbHbIE BPEMEHA TaKKe€ MOTYT
OBITHh HCIOJIb30BaHBl YCKOPEHHBIC METOJIbI HCIBITAHUM T€OCHUHTETUYECKUX
MaTepUaJIOB MPHU MOBBIIIEHHBIX TEMIIEpaTypaXx:

— Meronx TemriepartypHO-BpEMEHHON aHAJIOIUU

- MCTO,Z[ CTYIICHYATBIX U30TCPM.
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Hedbopmarus

Bpewms

1 — ucnpiTaHKe Ha MON3YYECTh B JabopaTopuu; 2 — neopManus 3a Nepuoa
MPUIOKEHUS HATPY3KU B KOHCTPYKIMH; 3 — geopManus 3a NepUo NpUI0KEeHHS
Harpy3KH IpH UCIIBITAHUSX Ha MOJI3Y4YECTh; 4 — HArpyKEHHE U MOJI3y4eCTh
apMHPYIOLIEr0o KOMIIOHEHTA B KOHCTPYKIUU; 5 — HOBOE Bpems 0 ronsydectu
IIOCJIE CTPOUTEINIBCTBA; 6 — BPEMS CTPOUTEIBCTBA KOHCTPYKIIUH
Pucynok 7.1 — KoHuenTyanbHas WILTIOCTpALMs ISl CPAaBHEHUS TIOJ3Yy4ECTH,
M3MEPEHHOM B KOHCTPYKIMH, C JAHHBIMH MOJI3YYECTH, ITOJTYYEHHBIMH B

nabopaTopuu

7.2 MeTorKa 3KCTPAIOIAIUs KPUBBIX MOJI3YYECTH

7.2.1 Meronuka yCTaHAaBIWBAET CHOCOO OKCTPAMOJSIIUN HU3MEPEHHIM
MOJI3YYECTH TEOCHHTCTHYECKUX MaTEPHAIOB TPH OJHOOCHOM PACTSIKCHUHU.
MeTtonuka TpUMEHUMA K IMHPOKOMY KpPYT'y TE€OCHHTETHYECCKHUX MaTepHUaJIOB,
UCITIOJIb3YEMBIX B JJOPOKHOM CTPOUTEIHCTBE, OCOOCHHO, B KQUECTBE apMUPYIOIIHNX
DJIEMECHTOB.

N3mepenne nedopmaruiul moia3ydecTd B 1a0OpPaTOPHBIX YCIOBUSAX OOBIYHO
OCYIIIECTBIISIETCS TIPU HECPaBHUMO Oo0Jiee KOPOTKHX HHTEPBAJIAX BPEMEHH, YEM
MIPEAIoaraéMplii  CpOK CIIY’)KOBI T€OCHHTETHYECKOTO Marepuaia B JIOPOKHOM
KOHCTpyKiuu. [losToMy naHHas MeETONMKA PETJIAMEHTUPYET OMpeaeiIeHHBIN
MOPSJIOK DKCTPANOJISAIUKA JaHHBIX TOJ3YYeCTH BO BPEMEHH, YTO MOXKET OBITh
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WCITIOJIb30BAHO JJIsi MPOTHO3UPOBAHUSA MOBEJICHUS T€OCUHTETUYECKUX MATEPHUATIOB
B OyJIyIIIEM | OTIPEAEIICHUS PACYETHOTO CPOKA CITYKOBI.

7.2.2 CpencTBa U3MEPEHHS, BCIOMOTATEIbHBIC YCTPONUCTBA U MaTEPHAITBI

7.22.1 YcraHoBKa sl WCIBITAaHUS Ha TOJI3YY4ECTh B COOTBETCTBUM C
TpeboBanmsmu 1. 7.3.2.1 OJIM 218.5.006-2010.

7.2.2.2 Metannuyeckue namepurenbublie Tunerku no 'OCT 427.

7.2.3 TlonroroBka 00pa3ioB

7.2.3.1 [ToaroToBka 0Opa3IoB JjIs MPOBEACHUS UCIIBITAHUN B COOTBETCTBHUH
cn.7.3.3 OIM 218.5.006-2010.

7.2.4 TTopsiioK MPOBECHUS UCTTBITAHHMA

7.24.1 OOpasibl TEOCHHTETHUYECKOTO MaTepHaia WCHBITHIBAIOTCA Ha
MOJI3yYeCTh TPHU Pa3HbIX YPOBHSX 3aJ1aBa€MOW HArpy3Kd B COOTBETCTBUH C
«MeToaKON WCHBITAHUS TEOCHHTETUYCCKUX MaTEPHAIOB Ha TOJBYYECTh IIPH
pacTsOKEHHH U pa3pbiBe Mpu nomsydectn» (. 7.3.4 OIM 218.5.006-2010).

7.2.5 O6paboTKa pe3yabTaTOB U3MEPEHUN

7.2.5.1 Tlo pe3ynpTaTaM TpPOBEICHHBIX H3MEPEHHH CTPOAT 3aBUCHMOCTH
MEXKIYy  OTHOCHTEIbHBIM  ymuinHeHueM (¢, %) ©“  BpeMeHeM B
noJTyiorapuMUIecKoil  cuctemMe KoopauwHaTaX. Ilo TOpPU3OHTANBHOW OCH
OTKJIQJIBIBAIOT BpeMsi B  JorapuMUYecKONW CHUCTEME KOOpAWHAT, a IO
BEPTUKAJILHOW OCH OTHOCUTEJIBHOE VYJIMHEHHE OO0pa3loB TIPH Pa3InYHBIX
3aJjaBaeMbIX Harpy3kax (pucyHok 7.2). Harpysku, mpuMeHseMble B Ipolecce
UCIIBITAHUIM Ha pa3pbiB MPH TMOJIBYYECTH, JOJDKHBI OBITH BBIPAKEHBI B MPOIICHTAX

OT HOPMAaTUBHOM NMPOYHOCTU NPU PACTSKEHUU %0 T yop.
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Pucynok 7.2 — I[Ton3y4decTs TeOCHHTETUYECKOTO MaTepHralia IpU Pa3HbIX YPOBHIX

3aJ1aBaeMOi Harpy3Ku

7.2.5.2 DkcTpamoysiis KPUBBIX HE Oojiee 4YeM Ha OAWH TMOPSIOK
MPOU3BOAMUTCS Tpaduuecku WM TyTeM TMPUMEHEHUS CTENeHHOW (YHKIIUU.
Hcronp30BaHre MOIMHOMHAIBHBIX (DYHKIIMA HE PEKOMEHIYETCsI, TIOCKOJIBKY OHU
MOTYT IPHUBECTH K OMMOOYHBIM 3HAUCHUSIM TPU IKCTPATIOJISIIIIH.
7.2.5.3 KpuBble TmO0N3y4ecTH YAOBIECTBOPUTEIBHO OIKCHIBAIOTCS B
MOJTyJIOTapU(PMUIECKON CUCTEME KOOPIUHAT YPAaBHCHHEM BUAA
g =¢,, +algt, (7.1)
IZle €,— OTHOCHUTENbHOE yAJIMHEHNE 00paslia B MOMEHT BpeMeHH t, %0;

€,..— OTHOCHUTEJIBHOE yIJIMHEHUE 00pa3la B Hayane usmepeHuit mpu t=1 u;

a — MOCTOSIHHAS;

t — cpok ci1y>KOBI, 4.

7.2.5.4 3a MakcuMalbHO JONMYCTUMBIM ypOBEHb HArpy3Ku MPUHUMAETCA
BEJIMYMHA PACTIATMBAIOLIEH HArpy3KH, KOTOpass HE OKa3bIBAa€T CYLIECTBEHHOIO

BJIMSIHUS Ha IMOJI3Y4YCCTh MaTepuajia.
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Ilpumep: Ha pucynke 7.3 noxazana uzoXpoHHAsi KpUeas, NOCMPOEHHAsI NO
USMEPEHUAM NOJZYYecmuy 2e0CUHMemu4ecKkoeo mamepuana (pucyHoxk 7.2) npu
3a0annom epemenu t. Yposenv maxcumanvro oonycmumot naepysxku <33 kH/m na
2e0CUHmMemuyecKull Mamepuan onpeoesieH no nepeceyeHulo KacameibHvlx K 08YM

VUacmKam Kpugsou.
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PucyHok 7.3 — MI30XxpoHHas KpuBasi «pacTATUBaIONIasi Harpy3ka — OTHOCUTEIbHOE

YIJIMHEHUE» TIPU 33JITaHHOM BpeMeHU t

7.25.5 Ilpn Hanmumu OOOCHOBAHHBIX TEXHHYECKHUX OTPAHUUYEHUH TI0
BEJIMYMHE CYMMAapHOI0 YJ/UIMHEHHUS T€OCHMHTETHMYECKOro MaTepuala MpeaesibHbIN
YPOBEHb HAarpy3kd MOXKET OBITb ONpENCIeH W3 H30XPOHHOM 3aBUCUMOCTH
«OTHOCHTEJIBHOC Y/UIMHEHUE - Harpy3Ka» MpH 3aJaHHOM BpeMeHH t (pucyHok 7.4)
WJIH 110 YCIIOBUIO

Ae =2 "%me.100% < [Ae], (7.2)
€

Hav

rae [Ag] - TEXHMYECKH OOOCHOBAaHHBI ypOBEHb MaKCHUMaJIbHOTO

yJIMHEHHUs, Y.
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Ilpumep: Ha pucynxe 7.4 nokazana u30XpoHHAs KpU8as, NOCMPOEHHAs NO
UBMEPEeHUAM NOJ3YYeCmU 2e0CUHMEemU4ecKkoeo mamepuaia (pucyHox 7.2) npu
3a0auHOU  maxkcumanvHou  Oegpopmayuu  e=4%, yposeHb  MAKCUMATBLHO

oonycmumou Hazpy3ku =35 kH/m.
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PactsaruBatomiast Harpy3ka B % OT THOp

Pucynok 7.4 — I30xpoHHas KpuBas «pacTsIruBaroniasi Harpy3ka — OTHOCUTEIbHOE

YIUIMHEHUE» TIPU 3aJJaHHOM BpEeMEHU t

7.3 Ompenenenne MakCUMaJdbHOW PACTATHUBAIONICH HATPY3KH TIpU
NOJI3Yy4eCTH B 3aBUCHUMOCTH OT TMPEAENIbHO JOMyCTUMOW JedopManuu H
PacyeTHOTO CPOKa CITYKObI

7.3.1 B HeKoTOphIX ciydasx IMpH MPOESKTUPOBAHUM apPMOIPYHTOBBIX
KOHCTPYKIIMH  TIO  YCJIOBHMSIM  JKCIUIyaTallud  HEOOXOJUMO  OrPAaHMYUTH
MaKCUMaJbHYI0 CYMMAapHYIO AehopMaliio MOJI3YYEeCTH WIM MaKCUMaIbHYIO
nedopManuio ToOciae  CTpOUTENbCTBA. Toraa, BO3HHUKAeT HEOOXOIUMOCTD
ONpEJENeHUs] MaKCUMAJIbHO JONMYCTUMOM HAarpy3kl Ha T'€OCHHTETHUYECKHM
MaTepHual C MOMOILIBIO H30XPOHHBIX KPUBBIX.

7.3.2 TIlo pe3ynbraraM MpPOBEIEHHBIX  H3MEPEHHUH  TOJI3Yy4YEeCTH,

COOTBETCTBYMOMICH Kaxkaou Harpyske (Ti...... Ts), onpenenstorcst yuauHeHus (aij)
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JUI PA3NIMYHBIX JUTUTEeIbHOCTEH n3Mmepenuit (1y, to, t3), Kak cCXeMaTHYHO TMOKa3aHO
Ha pHUCYHKe /.5a.

7.3.3 Jlamee CTpOUTCS 3aBUCHUMOCTh Harpy3ku wuiu KodduimeHta
UCIIOJIb30BAaHUSI TPOYHOCTH OT Jedopmanuu s pa3iaudHbIX JIUTEIbHOCTEH
U3MEPEHHH, BKJIIOYas pPAacueTHBIA CpPOK CiyxObl Martepuana. s Kaxmoi
JUIUTEIIbBHOCTU HWCIBITAaHUSI CTPOSITCS. TOYKM HArpy3ku OT jAedopMaiviv —
U30XpOHHBIC KpHBBIC (pUCYHOK 7.50). 10 TOpPH3OHTAJILHOW OCH OTKJIAbIBAIOT
OTHOCUTEJIBHOE YMJIMHEHHE TIPU TMOJ3Yy4eCTH, a MO BEPTUKAIBHON OCH
paCTITUBAIOIILYIO HATPY3KY.

Ipumep: HUzoxpoumnwvie kpuswvie (pucynok 7.6), nocmpoenivie OJisk pA3IUUHbIX
onumenvrocmeii usmepenuii om 0,14 0o 10* u nonyuennvix sxcmpanonsyueni na
ooun nopsoox uzoxpoua ons 10° v (11.4 2). Ilpu maxcumanoHoti CymmapHoil
depopmayuu  nonsyuecmu 6 6% u pacuemnozo cpoka cayaucovl 10° u
MAKCUMATbHASL OOnycKaemas pacmsaeusarowas Hazpyska cocmasum = 30% om
HOPMAMUGHOU NPOYHOCMU NPU PACTAICEHUU.

7.3.4 B cnyyae, ecnmi MakCHMaJlbHasi aedopManus IONMycTHMa B TEUCHHUE
MPOEKTHOTO CPOKa CIYKObI WJIM B TMEPUOJ MEXIY OKOHUYAHHWEM CTPOUTEITHCTBA
(manmpumep, 100 4) U pacuyeTHBIM CPOKOM CIIYKObI, 3HAUEHUSI COOTBETCTBYIOIIUX
Harpy30K MOYKHO ONPENEIISATh U3 JaHHBIX U30XPOH.

7.3.5 Eciu pedopmanusi mMoi3ydyecTd U3MEpSAETCs OT HyJsA, TO CIEIyeT
oOpaTUTh BHUMaHUE, 4TO Jedopmanusi TEOCHMHTETUYECKUX MaTepHUaATIOB
U3MEpPSETCS OT YCTAHOBJICHHOW MpeaBapuTenbHOM Harpy3ku (1% ot mpouHoctu
IpPH PACTSHKEHUH) W YTO HEKOTOpbIE€ TKAHBIC M HETKAHbIE MaTepuajbl MOTYT
MPOSIBJISITH 3HAYUTENIbHYI0O HEOOpaTuMyIo AedopMaliio HUKE 3TOr0 HAYaJIbHOTO

YPOBHH.
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Pucynok 7.6 — 30XpoHHBIE KPUBBIE MOJI3YUYECTH

7.3.6 KoaddurmenT, yuuTHIBAIOMNNA CHIDKCHUE MPOYHOCTH OT TMOJI3YYECTH

Matepuaina (Kz), ornpeaensercs no hopmyse

K, =77 (7.3)

rae T, — HOPOYHOCTh IpPHU pacTsHKeHMHM oOpaslla Marepuana, paBHas Harpyske,
KOTOpasi HE OKa3bIBACT CYILECTBEHHOI'O BIUSHUS HA IOJI3Y4YeCTh MaTepuala,
kH/m;
T, — IPOYHOCTH NPH PACTKEHUU UCXOAHOro oOpa3zua, kH/Mm.
7.3.7 IIpoTOKOJ UCTIBITAHUSI
ITpoTOKOJI HCTIBITAaHUS TOJDKEH COIEPKATh:
— BH/J, HANMEHOBAHNE MATEPHUAIIA U JAHHBIE [TOCTABILNKA;
— KOJMYECTBO 00pa3IllOB, UCIIBITAHHBIX B KaX/I0M HalpaBiIeHUH;
— YCIIOBHSI IPOBEACHUS UCIIBITAHUM;
— OIIMCAaHUE CWIOHATPYKAIOLIEr0 MEXaHU3Ma,
— YPOBHM CTaTHYecKoil Harpy3ku B KH/M u B mpolieHTax oT (pakTuyeckoi
pa3pbIBHOI HArpy3KH, MPUIIOKEHHOH K 00pasIy;

— rpaduKu U3MEPEHUS MOJI3YUECTH;
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— JaTy IPOBEIEHUS UCTIBITAaHU.

7.4 Meton TeMrniepaTypHO-BPEMEHHOW aHAJIOTUN

741 Meron TeMmIepaTypHO-BPEMEHHON  aHAJIOTMM  MOXET  OBITh
WCIIOJIb30BaH /I aHajiu3a U MPOTHO3UPOBAHMS KPUBBIX MoyzydecTu. CyIIHOCTD
METO/Ia 3AKJIIYAETCS B M3MEPEHHH IOJI3y4ECTH T€OCHMHTETHYECKOTO MaTepuana
Ipy OJHOM YpPOBHE 3aJIaHHOM pacCTATHBAIOIIECH HArpy3Kd, HO TPHU Pa3IAYHBIX
TEeMIEepaTypax s MOTyYeHHs eTUHON 0000IIeHHON KPUBOH.

7.4.2 CpenctBa U3MEpEeHHUsi, BCIIOMOTaTeIbHbIE YCTPOMCTBA U MAaTEPUATIBI

7.4.2.1 VYcraHoBKa njs HCIBITAHUA Ha IOJI3y4eCTh B COOTBETCTBUU C
TpedoBanusamu 1. 7.3.2.1 OJIM 218.5.006-2010 co crenyrommumMu U3MEHEHUSIMH:

— JIOTIOJIHUTEIBHO TPUMEHSIETCS KaMepa HCKYCCTBEHHOI'O KIJIMMATa,
CrocOOHasi MOAAEPKUBATH MOCTOSHHYIO TEMIIEpaTypy B 3aJaHHOM JAHAra3oHe C
orkinonenreM +1 °C, mpu KOTOpPOM HpOBOIATCSA MCIIBITAHWS, W YCTPOWCTBA IS
U3MEPEHUS U KOHTPOJISI TEMIIEPATYPBhI.

7.4.2.2 Metannnaeckue n3meputenbhbie muHeiku mo ['OCT 427.

7.4.3 TlonroroBka 00pa3IoB

7.4.3.1 ITogroroBka 00pa31oB JJIs1 IPOBEJACHUS UCTIBITAHUN B COOTBETCTBUH

cm.7.3.3 O[IM 218.5.006-2010.

7.4.4 Tlopsinok mpoBeeHUs UCTIBITAaHUI U 00paboTKa pe3ynbTaToB

7.4.4.1 TlpoBoasTcsi cepuM OTIEIbHBIX HCIBITAHUW TMPU OJHOM YpPOBHE
pacTIrMBaOIIEeH HAarpy3Kd M TPHU Pa3IUYHBIX TeMIlepaTypax C WHTEpBaJiOM, HE
npessimnaromem 10 °C.

7.4.4.2 KpuBble MOJ3y4eCcTH JUIsl pa3HbIX TEMIEpaTyp CTPOSTCS Ha OJHOM
rpaduke B moyaorapuMUIECKOn IIKaje.

7.4.4.3 KpuBas moJyi3y4ecTH, NOJIy4eHHasi TPy caMOil HU3KOM TemIiiepaType
T1 skcriepuMenTa, 6epeTcsi B KaueCTBE UCXOHOM.

7444 KpuBble TOA3y4ecTd, TOJy4YeHHbIE TpU 0Oojiee BBICOKUX
TEMIEpaTypax, CABUTAIOTCS BIOJb OCH BpPEMEHH, IMOKa OHH HE COBMAIYT,

YAaCTUYHO MEPEKPHIBAsI APYT JIpyTa.
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7.4.4.5 TlomyuyeHHass 000O0IIEHHAasT KpHUBas SIBISETCS IPOTHO3ZUPYEMOM
JOJITOCPOYHOM KPUBOM MOJI3YYECTH IIPU HOPMAJIBHOW TeMIEpaType.

Ilpumep: Kpusvie nonzywecmu (pucynox 7.1a) nonyuenvl npu 0OHOU
pacmsaeusaroueli Hacpyske npu mpex pasuelx memnepamypax. Kpuevie
nOA3yHecmu, NoyyeHHvle npu 060Jiee 8bICOKUX MeMnepamypax, CMewaromcs 600.1b
ocu 6pemeHu 0l NOLyYeHust eOuHou 0000ueHHol Kpueou (pucyHok 7.70), 6

pe3yibmame ue20 speMenHoll unmepean nonzyuecmu yeeauuuacs om 10% v 0o 10° 4

(11.4 2).
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Pucynok 7.7 — Meton TemMnepaTypHO-BpEMEHHOM aHAJIOTUH
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7446 KospdunueHnr cmemeHus, T.6. BeaUYMHA (B CAWHHMIAX,
SKBUBAJICHTHBIX 10g 1), Ha KOTOpYIO KaKias KpHUBas CMEIICHA, JOJDKEH OBITh
NOCTPOCH Ha Trpaduke ¢ TeMIeparypodl U 00pa3oBbIBaTh NPSIMYIO JHHHUIO,
npoxosiyto yepe3 0 mpu UCXOAHOU TeMIiepaType.

7.4.4.7 Ecnu TpebyeTtcs 0ojiee TOUYHOE M3MEpeHre HadalbHOU aedopMaini,
TO PEKOMEHYETCSl MPOU3BOJIUTH M3MEPEHHE MPU KaXIOM YpPOBHE HArpy3Kd 0
AT pa3. HekoTtopslie U3 HUX MOTYT OBITh KpaTKoCcpouHbIMH, Harpumep, 1000 c.

7448 Ecmm camas Hu3Kas TeMIlepaTypa WCHBITAHUS JICKHUT HIKE
pacueTHOW TeMIeparypbl, TO KOIPPHUIMEHT CMEIMICHHUsS, COOTBETCTBYIOIINIA
pacyeTHOl Temrieparype, IOJDKEH OBITh IMOJIy4eH U3 Trpauka 3aBHCHUMOCTH
ko3 duimenta cMemenuss ot Ttemneparypsl. lllkama BpemeHn 0000IIEHHON
KPHUBOI1 JT0JIHA ObITh CKOPPEKTHPOBAaHA NP MOMOIIU 3TOr0 KO3 (ULIUEHTA.

7.4.5 [IpoTOKOJ UCTIBITAHHUS

[TpoToKON UCTIBITAHUS TOJDKEH COJEPIKATH:

— BWHJI, HAUMEHOBaHUE MaTepuaa U JaHHbIEe TOCTaBIINKa;

— KOJMYECTBO 00pPa3IOB, UCIIBITAHHBIX B KaXJ0M HalpaBJICHUH,

— YCIIOBUS IPOBEJCHUS HCTIHITAaHHI;

— ONHCAaHME CHUJIOHATPY’KAIOIIET0 MEXaHU3Ma,

— YpOBHU 3aJaBaeMOW TeMmmepaTypbl, IpU KOTOPBIX MPOBOJUINUCH
UCIIBITAHMUS,

— YPOBHM CTaTHYeCKOW Harpy3ku B KH/M U B mpoleHTax oT pakTuyeckon
pa3pbIBHOM HArpy3KH, MPUIOKEHHON K 00pasILy;

— rpaduKu U3MEPEHUS TOJI3YUYECTH;

— JIaTy NPOBEJEHUS UCTIBITAaHU.

7.5 MeToJ1 CTyneHYaThIX U30TEpM

7.5.1 MeToj cTyneHYaTblX U30TEPM MOXKET OBITh UCIOJb30BaH JJI aHAIU3a
U MIPOTHO3UPOBAHUS KPUBBIX MoN3ydyecTd. CyHUIHOCTh METO/A 3aKJII0UAETCS B TOM,
YTO MpPU MCHBITAHUU OJIMHOYHOrO 00paslla TeOCHUHTETUYECKOro MaTepuasa

TEMIIEpPATypa YBEIUYUBAETCS Ul YCKOPEHUS NOJI3ydecTr Marepuana. Ilocne gero
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CEeKLIMM KPHUBOM MOJ3y4eCTH, U3MEPEHHOW MpHU KaXJIOM YpOBHE TEMIEpaTyphl,
OOBENUHAIOT AJI MOJTYYCHHUS] €TUHONW OOOOIIEHHON KpPUBOHM, MO KOTOPOH MOKHO
IPOTHO3UPOBATh JOJTOCPOYHYIO Je(opMalnio TOM3Y4eCTH M CPOK CIY>KOBI
Marepuana A0 pa3pyuieHus. MeTolrMKa HCIBITAHUN NPUMEHHMa K IIHPOKOMY
KPYry TOJUMEPHBIX TE€OCHHTETHMUYECKHX MarepuaiioB. lcmonp3oBaHue Merona
CTYNEHUYAThIX H30TE€PM YMEHBINAET BpeMs, TpeOyeMoe s MPOSBICHUS
MOJI3yYECTH U TIOJyYEeHHSI COOTBETCTBYIOIIUX JTAHHBIX.

7.5.2 CpenctBa u3MepeHusi, BCIOMOTATENbHBIE YCTPOHCTBA M MaTEPHAIIBI

7.5.2.1 VYcraHoBKa s WCHBITAHUS Ha MOJ3Y4eCTb B COOTBETCTBUU C
TpedoBanusamu 1. 7.3.2.1 OJIM 218.5.006-2010 co crenyrommumMu U3MEHEHUSIMH:

— JIOTIOJIHATEIBHO TPUMEHSETCS KaMepa HWCKYCCTBEHHOTO —KIIMMATa,
CrocoOHasl MOAJIEPKUBATH MOCTOSHHYIO TEMIIEpAaTypy B 3aJlaHHOM JHalla3oHe C
orkinonenreM +1 °C, mpu KOTOpPOM HpOBOIATCS MCIIBITAHUS, W YCTPOKWCTBA IS
U3MEPEHUS U KOHTPOJISI TEMIIEPATYPBhI.

7.5.2.2 Metannuyeckue namepurenbublie muaerku no 'OCT 427.

7.5.3 IloaroroBka 00Opa3ios

7.5.3.1 I[TogroroBka 006pa31oB JJIs1 TPOBEJACHUS UCTIBITAHUI B COOTBETCTBUH

cm.7.3.3 O[IM 218.5.006-2010.

7.5.4 Tlopsimok poBeICHUS UCITBITAHUIA

7.5.4.1 OGpa3zer 3aKkperuisieTcs: B 3aKUMax BHYTPU KaMepbl HCKYCCTBEHHOTO
KITUMarTa.

7.5.4.2 VYcranaBnmuBaeTcsi HeEOOXoauMas Harpyska, paccyuTaHHas B
MPOIEHTaX OT MPOYHOCTH TPHU PACTHIKECHHUH.

7.5.4.3 OOpazen; BbIAECPKHUBACTCS MpPHU HAYaIbHOW  YCTaHOBJICHHOU
TeMIepaType B TE€UEHHWE YCTaHOBJIEHHOTO mnepuoaa BpemeHu t=180 mun. [lpu
HAIMYUU TEXHUYECKH OOOCHOBAHHOTO PEIICHUS AOMyCKAaeTCsl APYroe BpeMs
BBIJICP)KMBaHUS 00pasIia.

7.5.4.4 3areM TeMmIiiepaTypa yBEJIWYHBACTCS Ha OAHY CTyNEeHb U 0OOpasell

BBIJICP’KMBAETCS MPU BTOPOW TeMIlepaType B TEUEHUE YCTAHOBJIEHHOTO MEpHoja
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Bpemenn t. Pekomenmgyembiii mar temmeparypel: 7-10°C mis monmsTuinena u
nomnponuiena; 14 °C gig nonusdupa.

7.5.4.5 Jlanee onucaHHbIE CTYNIEHU U3MEPEHUM MOBTOPSIOTCS ONPEACIICHHOE
KOJIMYECTBO pa3, KOTOPOE 3aBUCHUT OT BEIMYUHBI HEOOXOIUMOTO MPOTHO3UPOBAHUS
MOJI3yYeCTH MaTepuaia JJid ONpENEeNeHUs PpPaCYETHOTO CpOKa  CIIYKOBI.
PexoMeHyeMass MakcUMajbHas —TemIeparypa ucnbitanmii: 60 °C s
nomustunena; 70 °C g monunponunena; 90 °C s nomusgupa.

7.5.5 O6paboTka pe3yIbTaTOB U3MEPEHUM

7.5.5.1 KpuBble non3yyecTu Jyisi pa3HbIX TEMIEpATyp CTPOSTCS Ha OJHOM
rpaguke B mnoayjgorapudmuueckoil cucreMe koopauHaT (pucyHok 7.8a). Ilo
TOPU30HTAJIBPHOW OCH OTKJIAJbIBAIOT BpeMS B JIOTApU(PMHUUYECKOH cuUcTeMe
KOOpAMHAT, a MO0 BEPTUKAIBHON OCH OTHOCHUTEIBHOE YIJIMHEHHE O00pa3IoB WU
MOJ1yJIb MOJI3Y4YECTH MPH Pa3IMUHbIX TEMIEpaTypax.

7.5.5.2 Mojynb MOA3y4ecTd NMPpHU PACTsHKEHUH PACCUUTHIBACTCS 0 popmyiie

E(t) :%, (7.4)

rae E, (t) - Mmoxyns momsydecTu npu pacTsokeHun, KH/M;

T - Harpy3ka Ha e1uHULlY IIHPUHBI, KH/M;

g(t) - oTHOCHTENBHOE yIMHEHHE (Oe3pa3MepHoe), HabI0JaeMoe B MOMEHT

BpeMeHH {.

Monynu mon3ydecTy Ajisi pa3HbIX TEMIEPATyp CTPOATCA Ha OAHOM Tpaduxe
B TTOJTysiorapuMuyecKon mkasie (pucyHok 7.80).

7.5.5.3 KpuBble Moayns TMOJ3Y4YECTH, TMOJYyYEHHbIE TIPU  Pa3HbIX
TeMIlepaTypax, CMEIIAITCS BJOJIb OCH BPEMEHU, TOKA OHU HE COBIAYT, YACTUYHO
NepeKpbIBast APYT pyra (PUCYHOK 7.8B).

7.5.54  OO6oOmeHHass  KpuBas  MOAYJsA  TOJ3y4eCTH  OOpaTHO
NIEPECTPANBAETCS B KPUBYIO MOJI3YYECTH.

7.5.5.5 Tlomydyennass oOoOImIeHHAass KpUBas SABIAETCS MPOTHOIUPYEMOM
JOJITOCPOYHOM KPUBOM MON3YYECTH JUIsi HOPMAJIbHOM TeMieparypsl (pUCYHOK
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7.3r). JlanHasi kpuBas 3aTeM HCIIOJIB3YETCS JJIs MPOTHO3UPOBAHUS JJIUTEILHON

nedhopmaru moja3y4ecTH.
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Pucynox 7.8 — MeToj cTyleHYaThIX U30TEPM

7.5.6 [IpoTOKOJ UCTIBITAHMUSI

[TpoTOKON UCTIBITAHUS TOJKEH COACPKATh:

— BWJI, HAUIMEHOBAaHUE MaTepuaa 1 JaHHbIC MOCTABIINKA;

— KOJHMYECTBO 00pa3IOB, UCTIBITAHHBIX B KaXKI0M HalpaBICHUH,

— YCIIOBUS IPOBEJCHUS UCTIBITAaHUI;

— ONHCaHME CHJIOHATPY’KAIOIIEro MEXaHNU3Ma,

— YpOBHU 3aJaBaeMOW TeMImepaTypbl, MpU KOTOPBIX IMPOBOJMINCH
UCTIBITAHUS;

— YpOBHHU CTaTW4YeCKOM Harpy3ku B KH/M u B mpoieHTax oT ¢gakTuyeckon
pa3pbIBHOI HArpy3KH, MPUIIOKEHHOH K 00pasIy;

— rpaduKi U3MEPEHUS NOJI3YUYECTH;
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— JlaTy NpOBEJEHUS UCIIBITAHUM.

7.6 JInurenpHas MPOYHOCTH

7.6.1 JlnutenpHas MPOYHOCTh MPEJACTABISIET COO0OM CONMPOTHUBIIECHUE
I€OCUHTETUYECKOTO MaTepualia pa3pylieHUIo (pa3pblBy MPU PACTSKEHUU) TPH
JUINTENIbHBIX BO3JECHCTBHUSX HArpy3oK M TOJ3YYECTH B IHIPOLECCE  CIyXkKObI
JOPOKHOM KOHCTpYKUMH. IIpm 3TOM BenuyMHA UIMUTEIBHOW MPOYHOCTH,
W3HAYaJbHO paBHasg KpPAaTKOBPEMEHHONW MPOYHOCTH MaTephayia, HOCTEIIEHHO
YMEHBIIIAETCS 110 MEPE YBEJINYECHHsI BpEMEHU 10 pa3pyLIeHUs |, WK )K€ BPEMEHH
710 JOCTMKEHHUSI 33/1aHHOM OTHOCUTENBHOMN AepOopMaliyi.

7.6.2 KpuBas mIMATET,HONM TPOYHOCTH, ITOKA3BIBAIONIAS 3aBUCHMOCTH
BEJIMYUHBI MPUIOKEHHON HArpy3kH OT BPEMEHHM JO pPa3pyLUEHUs, HE SBIACTCA
YHUBEPCAIBHOW JIJI1 BCEX T'€OCHHTETUYECKHX MarepuanoB. [IpoyHOCTh MHOIHMX
T€OCHHTETHYECKUX MaTEpHAJIOB MOJ JEHCTBUEM IOCTOSHHOW HArpy3kH MOET
HE3HAYUTEJIbHO YMEHBIIATHCS 10 KOHIIA CBOETO MPOTHO3UPYEMOT'O CPOKA CITYKOBI.
Korga mpo4HOCTH CTAaHOBHUTCS PaBHOM MPUIIOKEHHOM HArpys3Ke, TO MPOUCXOJUT

paspyiieHue Matepuana (pucyHok 7.9).

CoxpaHeHHast NPOYHOCTb
MNpunoxeHHas Harpyska

Bpewms

1 — pa3zpyliieHre npu NoJ3y4yecTu; 2 — COXpaHEHHasl IPOYHOCTb; 3 — MPUJIOKEHHAs
Harpyska; 4 — Cpok CIy>kObl

Pucynok 7.9 — Pa3py1ienue npu noyisy4ecTd 1 COXpaHeHHast MPOYHOCTh
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7.6.3 KpuBasi 1uTenbHON MPOYHOCTH MOKAa3bIBAET MPOTHO3UPYEMBIN CPOK
CIIy’kObl MaTepHaia, COOTBETCTBYIOLIMN KOHKPETHOW MPUIOKEHHOW Harpyske. B
TEUECHUE OTOTO0 CpPOKAa CIYyKObl TIPOYHOCTh TEOCHHTETUYECKOTO MarepHuaia
COOTBETCTBYET  KpPHUBOM  COXpPAaHEHHOM  TNPOYHOCTHU, CTAHOBSACH  PaBHOU
MIPWIOKEHHOW Harpy3Ke B MOMEHT pa3phiBa.

7.6.4 Meroauka SKCTpanoJIAlUU JJIUTEIbHOU TPOYHOCTH

7.6.4.1 Metonuka ycTaHaBIMBAET CIOCOO SKCTPANOJSIIIUKA H3MEPEHUN
JUTNTCIIBHOH TIPOYHOCTH T'C€OCHHTETHUECKHMX MAaTEepPHAlOB IIPH  OJHOOCHOM
pacTsbkeHuu. MeToauKka NPUMEHHMA K IIUPOKOMY KpPYTYy T'€OCHHTETHYECKHX
MaTepHaIOB, UCITOJIb3YEMBIX B JOPOKHOM CTPOUTEILCTBE.

JlanHass MeETOAMKA PETJIAMEHTHUPYET TMOPSAOK JKCTPATOJAINNA KPHUBBIX
JUIMTEIIbHON TPOYHOCTH, YTO MOKET OBITh HCIOJIB30BAHO I OIpEAeNICHUs
PacYeTHOTO CPOKa CITYKOBI TEOCHHTETHYECKOTO MaTepHraa.

7.6.4.2 CpenctBa u3MepeHusi, BCIIOMOTaTeIbHbIE YCTPOUCTBA U MaTepUAIbI

7.6.4.3 VYcraHoBka ISl WCHBITAHWS Ha IOJ3YYECTh B COOTBETCTBUH C
tpeboBarmsamu 1. 7.3.2.1 OJIM 218.5.006-2010.

7.6.4.4 Metannuyeckue nsmepurensubie quneriku mo [OCT 427.

7.6.5 IToaroroBka 0OpasIos

7.6.5.1 ITogroroBka 0O6pa31oB JJIs1 TPOBEJACHUS UCTIBITAHUN B COOTBETCTBUU

cn.7.3.3 O/IM 218.5.006-2010.

7.6.5.2 [lopsmox mpoBeAeHHSI UCTIBITAHUN

7.6.5.3 O06pasibl TEOCHHTETUYECKOTO MaTepraia UCIBITHIBAIOTCS HA Pa3phIB
IIPY TIOJI3YYECTH MPHU Pa3HBIX YPOBHSAX 3aJaBacMON HArpy3kd B COOTBETCTBHH C
«MeToauKON WCHBITAHUS TEOCHHTETUYCCKUX MaTEPHAJIOB Ha TOJ3YYECTh TPH
pacTshKeHHH W paspbiBe npu moisydectw» (m. 7.3.4 OJIM 218.5.006-2010).
OOpa3npl TOJDKHBI OBITh WMCIBITAHBI B TOM HAIPaBJIEHWH, B KOTOPOM OYyIET
MIPUKJIAABIBATECS HArpy3ka MPU WX MCIOJIb30BaHMH. Harpysku, nmpuMeHsembie B
MPOIIECCE UCTBITAHUN Ha Pa3pblB MPHU TMOJIBYUYECTH, JODKHBI OBITh BBIPAKEHBI B

IPOLEHTaX OT IPOYHOCTHU NPHU PACTIKEHUH Yo T yop.
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7.6.5.4 TIpodHOCTH MpU PACTSHKCHUH MaTepHalia B TOM JK€ HaIPaBICHHUH
noJbkHa ObITh ompeneneHa B cooTBeTrcTBuu ¢ ['OCT P 55030 ¢ mucmonp3oBaHueM
3QKUMOB, TMOJOOHBIX TEM, KOTOpbIE HCIOJB3YIOTCA [UJIi HWCIBITAaHUS Ha
JTUTUTEIBHYIO IPOYHOCTD.

7.6.5.5 Jlng mpenenbHOro COCTOSIHUSI KOHCTPYKIIMHM 3aBUCUMOCTBH pa3pbiBa
IIPU TIOJI3YYECTH OT BPEMEHHU JI0 pa3pyllIeHUs JOJKHA OBITh ONpeIeieHa HE MEHee
yeM 1o pesyibraram 12 wucneitanuil. [lo kpaitHelt mepe, yeThipe pe3yibTara
UCIIBITAaHUH TOJKHBI UMETh Pa3pbIB MPH MOJI3YYECTH IIPU BPEMEHHU JI0 pa3pylLIeHUs
ot 100 4 go 1000 4, gersIpe pe3ynbTaTa UCIBITAHUNA JOJKHBI UMETh PA3PBIB IPH
BpemeHn 110 paspymeHuss oT 1000 u mo 10000 4, u, mo kpailHEed Mepe, OJWH
JIOTIOJTHUTENBHBIA PE3yJbTaT W3MEPEHHUH JOJKEH MMETh BpEeMs N0 pa3pyllieHUs
(pa3zpsiBa) oxosio 10000 4 (1,14 net) wiu Oonee.

7.6.6 OGpaboTka pe3yabTaTOB U3MEPEHUN

7.6.6.1 JlanHbIe M3MEpEHUN JOJKHBI OBITH ITOCTPOCHBI HA TpaduKe: MO OCH
OpJIMHAT OTKJIQJbIBACTCS] HArpy3ka Ha €IUHUIYy IUpUHBI T (BbIpakeHHAs B
nporneHTax OT Tyop), MO OcH abciuce Bpems a0 paspyurenus l0g tr. D10 maer
BO3MOXXHOCTh ~ MOJY4YUTh  JIMHEHHBIA  y4acTOK  Ha  jJuarpamMme B

noJyJorapupMUUecKoi cucteme koopauHat (pucyHnok 7.10).
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Pucynox 7.10 — Kpuasi 1iuTenpHOM MPOYHOCTH TPU TOI3YyUECTH C

JIMHEMHOM almpoKCUMaluen
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7.6.6.2 Ecnu mocTpoeHHass 3aBUCHUMOCTh HE SBISICTCS JIMHEHHOW, TO
HEO0OXOMMO MTOCTPOEHUE B MTOJTHOM JIOTapru(hMHUIECKOM MaciiTaoe.

7.6.6.3 JluneiiHas  ammpoKCHUMalMsl  TPOU3BOAUTCS C  MOMOIIBIO
CTaTHUCTUYECKOTO PETPECCHOHHOTO aHajau3a. YpaBHCHHE MPSIMON JMHHUH (JTUHUS
perpeccun) onpeaensiercs no Gopmye

X=X+m(y-y), (7.5)
rie X — jJorapudm BpeMeHu paspyieHus 109 tg;
y — Harpy3ka Ha eITMHUILy ITUPUHBI T;
N — o0I1Iee YMCI0 TOYEK Pa3phiBa MPH MOJIBYIECTH;

(Xi,Yi) — KOOpJIUHATHI I-0i TOYKH.

n n

2 =X -Y)
Z(yi _37)2 .

7.6.6.4 Jlns mnoaynorapuMUUECKOH INKaJbl TpaaueHT paBeH 1/Mm wu

m

BBIpAXKaeTCs B MPOLICHTaX MPOYHOCTH Ha PACTSKEHUE 3a ACCATUIICTHE BPEMEHHU.

[Tepeceuenus Yo ¢ X = 0 (t.e. mpu log t = 0, t = 1 9) onpenensroTcs 1Mo
bopmyie:

Yo :y_i/m (7-6)

7.6.6.5 O6menpuHsATas MpaKTUKA JJIS UCIIBITAHUK C HETOJTHBIMHU JaHHBIMU
HU3MEPEHUN 3aKIII0YACTCS B CIEYIOLIEM

PerpeccuonHplii  aHamyM3  cHadaja  JOJDKEH  OBITh  BBIIOJHEH C
WCKITFOUCHHBIMI HETIOJIHBIMH ~ MCHBITAHWSAMHU. Bpems 10 paspymieHus s
HETOJHOTO HCIMBITAHUS JOJDKHO OBITh OMNPENENICHO Il COOTBETCTBYIOIIETO
3HaueHus |, Ecimm mporHosmpyemoe Bpemsi 70 pa3pylIieHHs MEHBIIE, YeM
MPOIOIKUTETLHOCTh HETIOJHOTO UCTBITAHUS, TO TaHHBIE MOTYT OBITh J00aBJICHBI
U PErpeCCUOHHBIN aHaIN3 JOHKEH OBITh BHITMIOJHEH BHOBL. Ecim mpornosupyemoe
BpEMs JI0 pa3pymIeHus OOJIBIIE, YeM TPOIOJDKATEIFHOCTh HEMOJIHOTO HCTIBITAHNUS,

TO TOYKH JOJIXKHBI ObITh MCKIIOYeHBI. Ha PUCYHKE 7.9 HemoJHOE MCIbITaHUE
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MOKa3aHO IYCTBIM TPEYTOJIbHUKOM. 3aIMChIBAECTCA MPOAOJDKUTENBHOCTh CaMOro
JUTMHHOTO UCIIBITaHMS, KOTOpO€e 3aKOHYMJIIOCh pa3pbIBOM, WIH
IPOAODKUTEIBHOCTh CAMOIO JIJIMHHOIO HENOJHOTO HWCHBITaHUS, JIJIMTEIbHOCTD
KOTOPOro ObLIAa BKIIFOUEHA B PETPECCUOHHBINA PAaCyYET: 3TOT CPOK 0003HAYAETCS KaK
tmax-

7.6.6.6 Ilpsmas nuHHs dSKcTpamonmpyercss mo log t. Ompenensiercs
COOTBETCTBYIOIIAsl BEJUMYMHA HArpy3Kd Ha €AMHULy MUpuHbl %T,, IOpu
PacuyeTHOM CPOKE CITyKOBl.

7.6.7 KoadduimeHT, yIUTHIBAIOMINN CHIYKEHNE IPOYHOCTH OT pa3phbiBa Ipu
noi3y4dectu (Kz), onpeaensercs no Gopmyre

100
T

H

(7.7)

K,

KoadduumeHT yuera K, 10KEH OBITh OOJIBIIE € AUHUIIBI.

7.6.8 IIpoTOKO UCTIBITAHHUSI

[TpoTOKO HCTIBITAHUH AOJIKEH COACPIKATh CICAYIONIYIO HH()OPMAIIHIO:

— HaMMEHOBaHHWE MaTepualia u BCe JaHHbIC, OTHOCAIIUECS K HEMY;

— KOJIMYECTBO 00Pa3IloB, UCIIBITAHHBIX B Ka)KOM HAIPABIICHUU;

— YCJIOBHS TIPOBEICHUS UCTIBITAHU;

— OIKMCaHUE CUJIOHATPY>KAIOIIETO MEXaHU3Ma;

— Harpy3ka Ha mupuHy obOpasna T,, Kak OpOIEHT OT MPOYHOCTH MPHU
PACTSIKEHUU T yop;

— BpeMms 110 pa3phiBa, t, B yacax;

— log t mo pa3pebiBa;

— PpAaCUYETHBIA CPOK CITYKOBI;

— pe3yabTaThl JIOJDKHBI  OBITH TPEACTaBICHBI B BUAE TpadukoB
MPWIOKEHHOW HArpy3ku (W (PYHKITUU TPHUIIOKEHHON HArpy3Ku) B 3aBHCHMOCTH
OT BPEMCHH JI0 pPa3phIBa;

— ypaBHEHUE JIMHUH PETPECCUU;

— KO3(h(ULIHMEHT yueTa K;
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— OCMOTp pa3pylieHus, BkiIodas AehopMaluio MpU pa3pylIeHUHd WU
nedopmalifio B TOYKe, IJ1e CKOPOCTh MOJI3YYECTH HAUYMHAET PE3KO YBEIUYUBATHCS
(YycKOpeHHasi MOJ3Y4YeCThb) U TJE BHJCH XapakTep pa3pylIeHUs MOBEPXHOCTH,
HAIPUMEDP, TUIACTUYHBIN, ITOTYXPYIKUN UIN XPYIIKAN U TJIaJIKWN;

— XapakTep pa3pylIeHHUs JODKEH ObITh MpOaHAIM3UPOBAaH U OTMEYEH B
IIPOTOKOJIE HUCTIBITAHUM;

— J1aTy NPOBEJICHHS UCIIBITAHUN.

7.7 CoxpaHeHHas MPOYHOCTh

Pa3peIB npu mon3y4ecTH, OTHOCSIIMUCA K PEXUMY 3 yXYAIIECHUS CBOWCTB
(m. 5.7), IPUBOIUT K HE3HAYUTEIHLHOMY CHIDKCHHIO MPOYHOCTH JI0 PaCYEeTHOTO
cpoka ciyx0bI (pucyHok 7.9). Eciu mpuiioeHHas Harpy3ka 1o nporHo3am Oyaer
HIDKE, 9eM Tyop/K2, TO OHa MOKET OBITH OOJIEe MOIXOAAIICH I pacyeTa BpeMEHH
JI0 pa3pyll€HHs, COOTBETCTBYIOIIEMY IPUIIOKEHHOM Harpy3ske. Ha ocHoBe
TEKYIIUX U3MEPEHUM MOXKHO 3aTE€M CUUTATh, YTO MPOYHOCTh OCTAETCS OJU3KOHN K
Tuop B TEUEHHE PACUETHOTO CPOKA CITYKOBI.

7.8 Ilopsimok neficTBUI TPU OTCYTCTBUHU JOCTATOYHBIX JaHHBIX

7.8.1 JlaHHBIE TIO JIUTEIHLHOW MPOYHOCTH, TMONTYUCHHBIC M3 HCIBITAHUH,
MIPOBEJICHHBIX Ha CTAPBIX CEPUSX MATEPUATIOB, MOTYT OBITh MIPUMEHEHBI K HOBBIM
CEepUsM aHAJIOTHYHBIX MATEPUANIOB, €CIIA BBIIOJIHAECTCA OJHO M3 CIEAYIOLINX
YCIIOBHUIA:

— CBIPbE U CTPYKTYypa MPEIaraéMoro npoIyKTa SBJISIOTCS aHAIOTUYHBIMU
UCIIBITAHHOMY Matepuainy. JlomKHBI OBITh MPEIOCTABJICHBI JTaHHBIC, KOTOPHIC
MOKa3bIBAIOT, YTO HE3HAUMUTEJbHBIC Pa3JIMUMsl MEXKAY HUCOBITAHHBIMU U
HEUCTIBITAHHBIMU ~MaTepHAIaMU TMPUBEAYT K OJMHAKOBOMY WIH JIy4IllEeMY
COIIPOTHUBIICHUIO MOJI3YYECTH /I HEUCTIBITAHHBIX MAaTEPHUAJIOB,;

— pe3yJibTaThl OrPAaHUYCHHOM MPOrpaMMbl WCHBITAHUM HA TpEIIaracéMom
MaTepuajge CYUECTBEHHO HE OTJIMYAKOTCA OT MPOTHO3UPYEMBIX PE3YIbTATOB,
UCXOJI U3 JaHHBIX 00 MCIBITYyeMOM Martepuaie. /[ OleHKH MoJa3yd4ecTH JaHHas

OrpaHHUYCHHAs IIpOorpaMMa HCIIbITAHUM JOJDKHA BKIIIOYATh B celst IIPHUHATBIC
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UCIIBITAaHUS HA TON3ydecTh, Mo KpaitHed wmepe, or 1000 u mo 2000 u mo
JUIUTEIIbHOCTH;

— €CJIM METOJ CTYIIEHYAThIX U30TEPM IIPUHUMAECTCS Ha PaHEE UCIIBITAHHBIX
MaTepuaax, TO JAHHBI METOA MOXET ObITh MCIOJIb30BAaH HCKIIOYMTEIBHO IS
npejaraeMoro mMatepuana. B aTom cimydae MeToj A0KeH OBITh COCPEOTOUCH Ha
BpemeHHoM wuHTepBajge ot 100000 u go 10000000 4 1 MakCHMaJIbHOM
cratuctudeckoil 3ddexTuBHOCTU. Tpex HCHBITAaHUM MO METOMY CTYNEHUYaThIX
M30TEPM JIOCTATOYHO IS KaXKJI0T0 MIPEaraeMoro MaTepuarna.

7.8.2 ConoctaBUMOCTh pE€3YyJbTaTOB MOXHO OLIEHUTH [0 CJIEIYIOIIUM
napameTpam:

— HJIEHTUYHOCTH CTPYKTYpPBI MOJMMEpPA, MOJIEKYJISIPHAs Macca, KOJIMYECTBO
CIIUTBIX KApOOKCWJIBHBIX KOHLEBBIX TpPYII, CTENEHb KPUCTAUIMYHOCTU U
BBITSIKKH;

— MPOYHOCTH IIPU PACTSHKEHUM HA ONPEIEICHHBIE 3JIEMEHTHI CTPYKTYPHI,
TaKhe Kak OJIMHOYHBbIE peOpa, HUTHU, POBUHTU. VcmblTaHus, MpoOBeNEHHBIE HA
OJINHOYHOM pebpe, HUTH, POBUHTE JTOJIKHBI JE€MOHCTPUPOBATh
pEenpe3eHTaTUBHOCTh MaTepHala B LIEJIOM;

— HCIOJIb3yeMble 00aBKM B MOJUMEPHI (HApUMeEp, TUI U KOJIUYECTBO
AHTUOKCHUJIAHTOB WJIN JAPYTUX UCTIOIB3YEMBIX T00ABOK);

— CTpPYKTypa TEKCTWJIBHOIO Marepuaina (IeperieTeHUue, BUJ HETKAaHOTO
MaTepuaa, peleTka), HUTH U JUaMeTp BOJOKHA.

7.8.3 Ilpunaraemble AaHHBIE AODKHBI MOKAa3bIBaTh, YTO XapaKTEPHCTHUKA
HOBOT'O WJIM aHAJOTMYHOIO MaTepHajia CXO0XKa WIM Jy4dlle, YeM XapaKTEPUCTHKA
paHee MCHBITAaHHOIO Marepuana. B 3Tom citydae pe3ynbTaThl OJHONW IPOrpaMMbI
UCIIBITAaHUI HA CTAPOM WJIM MOJA0OHOM Marepuaie MOTYT ObITh UCIOJIb30BAHBI JJIs
HOBOT'O/aHAJIOTUYHOTO MaTepuaina. Eciau 3T yClIOBHS HE BBIIOJHSIOTCSA, TO
JIOJKHA TIPOBOJUTHCA TMOJHAS MPOBEPKA M OCYUIECTBIATHCSA Mporpamma OIEHKU
JUI MaTepralia HOBOM CEpUH.

7.8.4 OnuHouHble pedpa Uil TEOPENMICTOK WM HUTH IS TEeOTEKCTHIIS

TKaHOI'O MOT'YT OBITH MCITOJIE30BaHbI B MCIBITAHUAX Ha MMOJIBYUECTh IIpHU YCIIOBHUMH,

46



OJIM 218.2.047-2014

YTO 3TO MOXET OBbITh MOKa3aHO, HAPUMEpP, IPOrpaMMOid, MOJOOHON UCIBITAHUIO
Ha TO0JI3y4YEeCTh, TaK YTO IMOBEJIEHUE pa3pbiBa JJI1 OAMHOYHOIO pedpa WIM HHUTU
TaKHe K€, YTO U JJII BCETO MPOIYKTA.

7.8.5 Ecniu npuMeHstoTcs nporeaypbl, ONMCaHHbIE B JTAHHOM IyHKTE, TO 3TO
JIOJKHO OBITH OTMEUYEHO B OTUYETE O COOTBETCTBYIOMIUX Kod(uinenTax ydera.

7.9 Bmusiaue atMocepHBIX, XUMUUYECKUX M OMOJIOTMYECKUX BO3JICHCTBUIN
HAa MOJ3Y4ECTh

7.9.1 T'eocuHTEeTHYECKHME MaTepUaTbl XapaKTEPU3YIOTCS TEMIIEPaTypHO-
BPEMEHHBIMU 3aBUCHUMOCTSIMU IIPU JKCIUIyaTalUM B Pa3jUYHBIX YCJIOBHUAX
OKPYKaIOIIEN CPEIBI.

7.9.2 Jlebopmariusi mMON3y4ecTH, KaK MPaBHIIO, HE 3aBUCHT OT BIMSHUA
aTMOC(EPHBIX, XUMUYECKUX U OMOJIOTUYECKUX BO3ICHCTBUMA.

7.9.3 [loBpexxaeHus Ipy YKIAJKE B IIEJIOM HE BIUSIOT Ha Aeopmamuio mpu
MOJ3Y4YECTH, €CJIM OHHU HE SBIISIIOTCS CEPbE3HBIMU WIIM €CIU TPUJIOKECHHBIN
YpPOBEHb  HArpy3Kd JIKUT OYE€Hb OJM3KO K TpeAely  MOJ3y4ecTd
HEMOBPEXJICHHOI0 MaTepuana. B OONbIIMHCTBE CiydyaeB MPUIOKEHHBIM YPOBEHb
Harpy3KH JISKAT 3HAYUTEIbHO HUXKE Mpeea N0JI3yUYeCTH.

7.9.4 3arps3HEHHBIN TPYHT MOXET COJIEPKaTh XUMHUECKHE BEIIECTBA, TAKUE
KaK OpraHUYE€CKHE BU[IbI TOIUIMBA U PACTBOPUTENIU, KOTOPHIE MOTYT IMOBJIHSITH Ha
MOJI3y4eCTh TEOCHHTETHUECKUX MaTepuasioB. [Ipn HE0OX0IUMOCTH BBITTOTHIIOTCS
KPaTKOCPOUHBIE HCIBITAaHUS Ha TMOJ3y4ecTb Ha o00paslle T'€OCHHTETUYECKOTO
Marepualia, MOTrPYy>KEHHOTO B CXOXKYI XHUMHUYECKYID CpeAy WM TOJbKO YTO
U3BJICUEHHOTO M3 Hee. Ecnu aedopmanvisi moja3y4ecTH CyIIECTBEHHO OTJIMYaeTCs,

TO HC CJIICAYCT MCIIOJb30BAaTh T€OCUHTETUYCCKUI MaTcpual B JaHHLIX YCIIOBHAX.

8 IIpoyHOCTH IBOB M COCAMHEHNH

8.1 OCHOBHBIE MTOJIOKEHUS

8.1.1 Ilpu wuCHONAB30BAaHMM T'C€OCHHTETUUYECKHX MAaTepUaloB  MOTYT
BO3HUKHYTh Ciy4au, KOIrJla HEOOXOJUMO COEIMHATH pa3HbIE YaCTH IOJOTEH NpHU

noMom CTadYMBaHuA HMX KpacB WA KaKUM-1100 TCPMUICCKUM CIroco0om.
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BaxHoii XapaKTepUCTUKOM B TaHHOM ciiyyae OyAeT MPOYHOCTh 3TOr0 COEIUHEHUSI.
B TakoMm citydae ucrbpITaHUS! TPOBOJSATCS HA CIEAYIOIINE TOKAa3aTeIN:

—  TIPOYHOCTH IIBA MPHU pacTsbKeHuH, KH/M;

—  3(deKTUBHOCTh MPOYHOCTH CoeANHEHNUS, %0,

—  CTOMKOCTbH IIBOB K BO3CMCTBUIO BOJBI MJIM arpeCCUBHBIX cpel, %0.

8.1.2 Onmnpenenenre NPOYHOCTH IIBOB T'€OCHHTETHUECKHX MaTepUasoB
MPOU3BOUTCS B COOTBETCTBUU C METOJMKOMN OMpeeseHrs MPOYHOCTH HUTOYHBIX
M CBapHBIX IMIBOB T'€OCHHTETHYECKMX MATEPHAIOB npu pacTsokennn OJ[M
218.5.006-2010. [IpumeHenne qaHHONH METOAUMKH HEOOXOIMMO, €CIIU pa3pylIeHUue
II1BA MOKET IIPUBECTHU K Pa3pyLICHHUIO BCEH KOHCTPYKIUU.

8.2 Pacuet ko3 durrenTa yuera

Kospounuent K3, YUUTHIBAIOIIMN BIUSHUE NPOYHOCTH COEIUHEHHUS,
ONpENENsIeTCs] KAaK OTHOILIEHUWE CpeAHEHl NPOYHOCTH HMCXOAHOTO MaTepHhaia K

CpellHEW MPOYHOCTH I1IBa WJIM COETMHEHHMS 10 (popmyJie

Ky =—2, (8.1)

rae T — IpOYHOCTb MPU PACTSKEHUN 1IBA WK coequHeHus, KH/m;
T, — IPOYHOCTBH NPU PACTKEHUN UCXOIHOTO 0Opa3na, KH/M.

8.3 CooTHoOIIEHHE MTPOYHOCTH UCXOJHOTO T€OCHHTETUYECKOTO MaTepuasa u
MIPOYHOCTH COCTMHEHHBIX YaCTCH WIIA 3JIEMEHTOB CTPYKTYPhI JOIKHO HAXOAUTHCS
B 3aIITPUXOBAHHON 00JIaCTH, KaK MOKa3aHO Ha auarpamme (pucyHok 8.1).

8.4 Ilpu OoTCYTCTBHM IIBOB U COEAMHEHUH 3HaUYeHHE KOX(h( UIIMEHTa y4yeTa

K3 IPUHAMAETCS PaBHBIM 1.
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Pucynok 8.1 — 3aBucuMOCTbh MEXAY MMPOYHOCTHIO T€OCUHTETHUECKOTO MaTepralIa

U ITPOYHOCTHIO IMIBA UJIK COCOAUMHCHUA

9 Bunsinue atMoc(epHBIX BO31eHCTBMH HA 10JITOBEYHOCTH

9.1 Tlpu wucnonb3oBaHUU B OOJIBIIMHCTBE (YHKIMM TE€OCHHTETHYECKHE
MaTepHuabl MOABEPraloTCs BO3AECHCTBUIO YIbTPa(UOIETOBOIO U3IYUYEHUSI TOJIBKO
OTPaHUYCHHOE BpEMsi B TEUCHHUE XpaHEHUs, TPAHCIOPTUPOBKH M YCTAHOBKH.
[locne mpouecca YCTAaHOBKM OHM HAJEXKHO 3allMIIEHBI CJIOEM TPYHTA.
Heo0xoauMocTh KpPaTKOBPEMEHHOTO WJIHM  JIOJITOBPEMEHHOTO  COMPOTUBIICHUS
aTMoc(epHBbIM BO3JEUCTBUSAM TE€OCHMHTETUYECKUX MAaTepuaioB 3aBUCUT OT HX
GYHKIIUHA TPUMEHCHUS.

ATMOcepHble ~ BO3ICHCTBUS ~ pacCMaTpUBAIOTCA  KaK  CTOMKOCTb
TF€OCHHTETHUECKUX MaTepuasoB UCKJTIOYUTEITHHO K BO3JICHICTBUIO
yIbTPadUOIECTOBOTO U3JIYUYEHUSI, MO0 OTIENIbHO, JIMOO COBMECTHO C JICHCTBUEM
TEeMIIepaTyphl ¥ BOJIBI.

9.2 CrapeHre TE€OCMHTETUYECKMX MATEpPHAJOB HAa TMOBEPXHOCTU TpyHTa
IJIaBHBIM 00pa3oM BBI3BAHO YJIbTPA(UOIETOBHIM KOMIIOHEHTOM COJIHEYHOTO

H3JIy4YCHUA, TeMnepaTypoﬁ H KHCJIOPOJAOM C Yy4YCTOM JpPYIUX KIIMMATHYCCKHX
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(baKkTOpOB, TAKMX KaK BIAKHOCTb, JOK/b, OKCUIBI a30Ta M CEPhI, 030H M OCATKUA OT
3arpsiI3HEHHOTO BO3TyXa.

9.2.1 Bo3znelictBue yiabTpadHOIECTOBOIO U3JIYYCHUS MOXKET TMOHU3UTH
XUMUYECKYIO CTOMKOCTh TC€OCUHTETUYECKHIX MaTepHaJIOB. DHepruu
yIbTpa(PUOIETOBOTO  M3JIYYEHHS  JOCTAaTOYHO JUIsi Hayaua  pa3pylieHUun
XUMHUYECKUX CBSI3€d B MOJIMMEpE, BIOCIEACTBUU MPUBOASAIIMX K PEKOMOWHAIINUH,
HaIpuMep, ¢ KUCIOPOJIOM B BO3IyXE MJIM BBI3BIBAIOIIMX 0OJIEE CIIOKHBIC ICTTHBIC
peaKIuu.

9.2.2 TemmepaTypa Ha MMOBEPXHOCTH U OCAJKU BIUSIOT Ha YCTOMYUBOCTH K
yIbTpa(HOIECTOBOMY HM3Iy4YeHHIO. BCe THUIIBI OJMMEPOB MOABEPIKEHBI CTAPEHUIO
Py BO3JEUCTBUU YIbTPAdUOIETOBOTO M3MydeHUs. [|Jisi TOBBIMIEHUS CTOMKOCTHU
TCOCHHTETHYECKNX MAaTePHaIOB MPUMEHSIOTCS CTAOMIH3UPYIOIIHE TOOABKH.

9.3 Pexomenmanuu 1O OILIEHKH aTMOC(HEPHBIX BO3JACHCTBUN CBSI3aHBI C
MPOJIOJKATEILHOCTHIO UX BO3JCHCTBUS BO BpEMsI XpaHEHHSI 1 MOHTaXa.

9.3.1 Ecnu TreoCHMHTETHMYECKHMI MaTepuan TOJBEpracTcs BO3ICHCTBHIO
ynbTpaduoneToBoro u3nydeHuss MeHee 12 49, TO yXyIIIEHWE CBOWCTB OT
BO3JCUCTBUSI He yuuThiBaeTcsa. [Ipu Oonee IIUTEIHLHOM BPEMEHH BO3JIEUCTBUS
JOJDKHA OBITH TIPOM3BECHA OIEHKA T€OCHHTETHYECKOTO MaTeprasa Ha CTOMKOCTh
K aTMOC(HEpPHBIM BO3JICHCTBUSAM.

9.3.2 OneHka yCTOWYMBOCTH T€OCHHTETHUECKUX MAaTEpUAOB K JIEHCTBHUIO
yibTpaduosaeToBoro unydenus rnpousBoautcs B cooreTcTBuu ¢ [OCT P 55031.
DHeprernyeckas dKcrmo3unus (yiabTpaduoyieToBoe H3IydeHHe) cocraBisieT 50
MJI)K/M2 U COOTBETCTBYET MNPUOJIUZUTEIHHO BO3JICUCTBUIO B TEUEHHUE OJIHOTO
JIETHETO MeEcCHIIa.

9.3.3 Ilpu HE0OXOAMMOCTH B KaueCTBE JOMOJHUTEIBHOM MEphl WU
QIBTEPHATUBBI JJIsI OLIEHKU aTMOC(EpPHBIX BO3NIEUCTBHM MOTYT OBITH MPOBEICHBI
HATypHbIE WCIBITAHUS TEOCHHTETHYECKMX MAaTepUajoB 1O METOAHMKE OICHKU
YCTOMYHNBOCTH TCOCHHTETHYCCKUX MaTEPHUATIOB K aTMOC(EPHBIM BO3ACHCTBUAM (1.
9.4).

9.4 MeToiMKa OLIEHKH YCTOMYMBOCTH K aTMOC(EPHBIM BO3/IEUCTBUIM
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9.4.1 Meronuka yCTaHaBIMBAET MOPSAIOK OMNpPEACNICHUs YCTOMYMBOCTU
TCOCHHTETHUECKNX MaTepuajoB K aTtMochepHbiM Bo3aeicTBUsAM. CylIHOCTH
METOJHMKH COCTOMT B TIPOBEICHWM HATYPHBIX HCIBITAHUN TEOCHHTETUYCCKUX
MaTepHalioB Ha OTKPBHITOM Bo3ayxe. OCHOBHOE OTIMYHME JTaHHOW METOJUKH OT
7a00paTOPHBIX HCIBITAHUH COCTOMT B MOJICIMPOBAHUMA PEATBHBIX YCIOBUN
HKCIUTyaTalliM TE€OCHHTETUYECKUX MATEpPHaOB TMOJ JACHCTBHEM pa3TUYHBIX
aTMOC(EpHBIX BO3ACHCTBUHN (J10:K/b, YIbTpaduoiaeToBOE H3IydeHHE). Meroanka
MPUMEHUMA K IIHPOKOMY KPYTy TEOCHHTETHYECKHX MATEPHUAJIOB: T€OTCKCTUIHHBIX,
reOMJIaCTMACCOBBIX U TE€OKOMIIO3UTOB,  HCHOJB3YEMBIX B  JIOPOKHOM
CTPOUTEILCTBE.

9.4.2 CpenctBa u3MepeHusi, BCIIOMOTATEIbHBIE YCTPOHCTBA M MaTEPHAIIBI

9421 [epeBsiHHas pama, oOecleyuBaOIIas HaJIEKHOE KpeIIeHUe
00pa3IioB B TCUCHUE BCETO MTEPHO/1a UCTIHITAHU.

9.4.2.2 Metannuyeckue namepurenbsublie Tunerku no 'OCT 427.

9.4.2.3 Metayumnueckue cKoObI 11 (pukcaruu o0pasIos.

9.4.3 IloaroroBka 0Opa3IoB

9.43.1 Jlns mnpoBeAcHUS WCHBITAHUH OTOUPAIOT CEpUH  00pa3IOB
T€OCHUHTETUYECKNX MaTEePHAIOB M3 OJHOTO PYyJIOHA, MUHUMAJILHOUW IUIOIIAIBI0 5
m2. Tlocnme sToro obpasen HOKEH OBITH paspezaH Ha 2 vactu. IlepBas yacThb

MUHUMAJIbHON IUIOMAABI0 2,5 M? WCHBITBIBACTCS JJIS  OLIEHKHA BIUSHHA

aTMOC(EpPHBIX BO3JEHCTBMI, a BTOpas MUHUMAJILHOM IJIOIAAbI0 2.5 M? s
CPaBHUTEJIBHBIX UCTIBITAHUN.

9.4.3.2 HcnwiTyemblii oOpa3zell TODKEH ObITh BbIpe3aH B (opMe MOJIOCHI
mrpuHou 25 cm u gymHo# 100 cm.

9.4.3.3 MUcxomuwii o6paszeny mmpuHoir 200 MM ocCTaBiseTcs A
CONOCTaBUTENbHBIX HcTibITaHni B cooTBeTcTBUU ¢ ['OCT P 55030.

9.4.4 TIpoBeaeHNE UCTIBITAHHUI

9.4.4.1 OOpa3rpl TEOCHHTETHMYECKOTO0 MaTepuaja KpemsT K JepeBSIHHOMN

pame, HakJIOHeHHOM nox yrmoM 45° K TrOpH30HTANBHOM NOBEPXHOCTH H

OPHUEHTUPOBAHHOM Ha IOT.
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9.4.4.2 Bpemsa BozneiictBusi coctaBisger 1, 3 u 12 wmecsaneB. Taxxke
JIOTIYCKAIOTCA U IPYyTUE BPEMEHa BO3CHCTBUSI.

9.4.4.3 OO6pa3upl JOKHBI MOABEPraThCsS JKCIO3UIMA B TAaKOM PEKUME,
YTOOBl TapaHTUPOBATh MAaKCHMAaJbHYI0O HWHTEHCUBHOCTH YIBTPapuOJIECTOBOTO
BO3JleHCTBUSI B TeueHue rona. llenecooOpa3sHO MPOBOAUTH WCHBITAHUS B
COOTBETCTBYIOIIEH JOPOKHO-KIMMATHUECKOW 30HE, T/I€ OHU OYyT MPUMEHSATHCS.

9.4.4.4 Tlo ucrteyeHUH KaXJOr0 CpPOKa BO3JCHCTBUS CHUMAETCsS Cepus
00pa3LoB /Uil MPOBEJCHUSI CPABHUTEIBHBIX UCIIBITAHUM.

9.4.5 O6paboTka pe3yabTaTOB U3MEPEHUN

9.4.5.1 [locne mpoBeAEHHBIX HATYPHBIX UCIBITAHUN OOPA3Ibl UCIBITHIBAIOT
Ha pacTshkeHue 10 paspbiBa B coorBeTcTBUM ¢ [[OCT 55030 mist cpaBHUTEIBHOTO
aHalln3a ¢ UCXOJAHBIMHU 00pa3IamH.

9.4.5.2 CoxpaHeHHe MPOYHOCTH OOpA3IOB OMpPENENseTCS KaK OTHOLICHUE
CpeIHEel NPOYHOCTH MCIBITAHHOIO 00paslia IOCie BO3JEHUCTBUS K CpeIHEl

MPOYHOCTHU UCXOTHOTO 00pa3iia 1o hopmyiie

C, ==X, (9.1)

rae T — INpoYHOCTH NPH pacTsKeHUH o0pasua nocie Bosaeiicrausd, kH/m;
T, — IPOYHOCTH NPU PACTKEHUN UCXOAHOr0 0Opa3ua, kH/Mm.
9.4.6 [IpoTOKOJ UCTIBITAHHUS
[TpoTOKOI MCTIBITAHUS TOJDKEH COMNEPKATh:
— HaWMMCHOBaHHWE MaTepHalia U BCE JaHHBIC, OTHOCSIIHECS K HEMY,
— KOJIMYECTBO MCIBITAHHBIX 00PA3IIOB;
— TIPOYHOCTH MPHU PACTSKEHUU 00Pa3IOB J0 U MOCHE UucnbITaHui, KH/Mm;
— K03 (ULHEHT Bapualluu;
— YCJIOBMS TIPOBEICHUS UCTIBITAHUI;
— JIaTy MPOBEICHUS UCITBITAHUH.

Pe3ynbrathl Tak:ke MOTYT OBITH IIPEICTABICHBI B BUJE rpaduka.
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9.5 KoaduimeHT K4, yYUTHIBAIOITUN BIMSHUE CBETOTIOTObI, OTIPEEIISICTCS
KaK OTHOIICHHUE CPEHEH MPOYHOCTH HE MOJBEPTHYTOTO BO3ICUCTBHUIO MaTepHaia

K CpelHel POYHOCTH MOABEPTHYTOTO BO3ACHCTBUIO MaTepHralia o popmyre

K, =—2, (9.2)

rae T — IpOYHOCTB IIPU PACTSKEHNHU 00pasua nocie Bosaeicraus, kH/wm;
T, — IPOYHOCTH NIPH PACTKEHUN UCXOIHOr0 0Opaszua, kH/Mm.

9.6 PexoMenanuu no cpokam yCTaHOBKH I'€OCHUHTETUYECKMX MATEPHAIIOB C
yU4E€TOM TPOBEACHHBIX HUCHBITAHUH HA YCTOMYMBOCTH K aTMochepHBIM
BO3/ICUCTBUAM

9.6.1 Eciu motepst mpoyHOCTH Tpu pacTsokeHuu (1. 9.3.2) He mpeBbiiaeT
5% wnu He SABISIETCS CTATUCTHYECKH 3HAYUMOM BEIMYMHOM, TO KO3(PQPUUIMEHT
ydeta He npuMensieTcs. OJHako MaTepuall I0JKEH ObITh YCTAHOBJICH M MTOKPHIT B
TE€YEHHE OJTHOTO MECHIIA.

9.6.2 T'eocMHTETHUYECKHME MATEPHUANIBI, NPUMEHSAEMBIE [JII ApPMUPOBAHUS
JIOPOKHBIX OJIEXK/1, UMEIOLIUE OONBIIYIO MOTEPI0 MPOYHOCTH NMPU YCKOPEHHBIX WU
HATYPHBIX HUCIIBITAaHUSAX, HE JOJDKHBI MMOABEPTAThCS aTMOC(HEPHBIM BO3ACHCTBUSIM
Ha MECTE YCTAaHOBKH JI0JIbIIIE, YeM yKa3aHo B Tabmuie 9.1. PacueTHas mpoyHOCTh
IIPU PACTSHKEHUU JIOJDKHA OBITh YMEHBIIIEHA HA COOTBETCTBYIOMIMM KOI(PHUIIUESHT
K3.

9.6.3 [ly1s1 accopTuMEHTa POIYKIIUHU, UIACHTUYHON M0 CHIPhEBOMY COCTaBY U
JIPYTUM XapaKTEPUCTUKAM HCIOJIb3YEeMOU, TOCTATOYHO MOJABEPTHYTh UCIBITAHUIO
TOJBKO MaTepuajg ¢ CcaMOM HU3KOM IOBEPXHOCTHOW IUIOTHOCTHIO. JlaHHBIE
pE3yNbTaThl MOTYT OBITH MIPUMEHEHBI ISl APYTUX U3JIEIUN B CEPUH MPOITYKIINH,
€CII OHM HEe OBUTH UCIIBITAHBI 10 OTACIEHOCTH.

9.6.4 B ciyuae, eciii TEOCUHTETUYECKUI MaTepuan JOJKEH IMOJBEpraThCs
aTMoc(hepHBIM BO3JCHCTBUSAM [IOJIBIIE, YEM OJMH MECAI, TO OH JOJDKEH OBITh
npoeepeH B cootrBerctBun ¢ ['OCT P 55031 ¢ yBenuueHHON 1030M

yIbTPapUOIECTOBOTO U3YUEHUS, YTOOBI AKCTPATIOJISILINS BO3ICHCTBUS OblIa TAKOH,
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KaK 0XKHUJAETCsl MPH IKCIUTyaTallH, MO0 B COOTBETCTBUHM C METOAMKOW (1. 9.4)

IPY HEOOXOTUMOM TIPOOIIKUTEITHHOCTH.

Tabmuma 9.1 — TpeboBanus K  MPOJOIKUTEIBHOCTH  YKIIAIKU

ICOCMHTCTUYCCKUX MATCPHUAJIOB

CoxpaHeHHast MPOYHOCTh | MakcuMalbHOE BpeMsi [Tonwmxarouuit
MOCJIE UCTIBITAaHUS Ha BO3/ICHCTBUS CBETA HA KoapuimeHT

CTOMKOCTH K CBETONOTO/I€ | HEMOKPBITHIA MaTepual

BO BpeMsl YKJIaJIKU

6omee 80% 1 mecsm ? OTHOLIEHNE TPOYHOCTH
P PaCTKEHUU
MaTepuana 10 U ocie

BO3JICUCTBUSI
60-80 % 2 "Hexgenu 1,25
Mmenee 60 % 1 neHn 1,00
HewucneiTanubIi 1 neHn 1,00

MaTCpHual

a BO3I{€I>1CTBH€ Ha CPOK 0 YCTBIPEX MCCALICB MOXKET OBITh MMPpUEMJIEMO B 3aBUCUMOCTHU OT
BpCMCHU I'oZla 1 MCCTOIIOJIOKCHU S

10 Bo3aeiicTBHe arpecCMBHBIX cpej HA 10JIT0BEYHOCTH

10.1 OcHOBHBIE MOJIOKEHUS

10.1.1 Jlna oOlEHKH BIMSHUS arpecCHUBHBIX CpeJl Ha JOJITOBEYHOCTH
F€OCUHTETUYECKUX MaTepUaIoB HEOOXOJMMO MpOaHATU3UPOBATh XUMHUYECKUN
COCTaB T'PYHTa, KOTOPBIM 3aBUCUT OT HIKEJICKAIIUX MOPOJ U MECTHOTO KJIMMATa,
BKJIFOUAsl CPEIHIOK F'OJOBYIO TEMIIEPATYPY U JAPECHAXHBIE YCI0BUs. BepxHuii ciou
SBJISIETCS  CMEChIO  TMOTOAHBIX OCKICHUHM U TyMmyca, MPOU3BOJUMOIO
pasnararonMMuUCs OPraHNYEeCKUMHU MaTepuajaMu. Y CIIOBUS pacrajga MOTyT OBITh
a’pOOHBIMHU C TIPUCYTCTBUEM KHCIOPOA WK aHAPOOHBIMH.

10.1.2 Temmneparypa TpyHTa paBHa CpEAHEroJ0BOM aTMOChepHOU
TeMIepaType Ha MOBEPXHOCTHU. JIHEBHbIE M CE30HHBIE U3MEHEHUS] UMEIOT MECTO C
YMEHBIIICHUEM HWHTCHCUBHOCTU MPHU YBEJIMUYCHUHM PACCTOSHUSA OT IMOBEPXHOCTH.
N3meHeHus: TeMrieparypbl U COJTHEYHOTO U3JIyYEHUs B TEUCHHUE JHS MOTYT UMETh
MecTo Ha riyoune 1o 0,5 M. bonee Bricokne TemmepaTypbl HEMPOTOPIHOHATBHO

YBCIIMYMBAIOT CKOPOCTH CTAPCHUSA M IIOJI3YUYCCTb ITOJIMMCPHBIX MAaTCpHUaliOB. B
54




OJIM 218.2.047-2014

ATOM cllyyae HEOOXOJUMO YYECTh MX BJIMSHHE Ha MOBEIECHUE M€OCHUHTETUYECKHUX
MaTepHaJIoB MPH YKIAJIKe OJMKE K TOBEPXHOCTH.

10.1.3 Xwmudeckoe BO3JACHCTBHE MOXKET OBITh CYIIECTBEHHBIM, E€CIH
IPOUCXOAUT BO3JCHCTBHE HA UCXOIHBIA MOJIMMEPHBIM MaTepuai, YTO NPUBOAUT K
NOTEPE MEXaHWYECKHX CBOKCTB. DTO IJaBHBIM 00pa3OM MPOUCXOIUT BCIIEACTBHE
OKHMCIIEHUS WIM THUIPOJM3a B 3aBUCMMOCTH OT THUNA IOJIMMEpa, a Takke
KHUCJIOTHOCTH WJIH IEJI0YHOCTU IrpyHTa. KHUCIOTHOCTE M 1I€TI0YHOCTH BBIPAKAIOTCSA
pPH dakTopom, mikana ¢ HEUTpalbHBIM TPYHTOM uMeeT PH ¢akrop 7, MeHblIMe
3HAYEHMUs] YKa3bIBAlOT HA KHUCJIOTHOCTb, OONbIIME 3HAUYEHUS YKa3bIBalOT Ha
HIEJIOYHOCTb.

10.1.4 BepxHuuii cioi TpyHTa, Kak mpaBuio, umeeT pH dakrop 5,5 — 7, HO
TOp( WU TPYHT, MOABEP>KEHHBIE BIMSHUIO KUCIOTHBIX AOXKAEH, MOXKET UMETh PH
daktop 4. VYriekucnelii ra3 B arMocepe TrIaBHBIM 00pa3oM MNPUBOJUT K
YBEJIIMYEHUIO KHCIOTHOCTH MOYBBI. VI3BECTHSKOBbIE MOYBBI MOryT HMMeTh PH
daktop 8 — 8,5. I'eonmornueckue OTIOXKEHHS HUMEIOT IMUPOKUM nuamnazon pH

dakxropa ot 2 1o 10 (Tabmuma 10.1).

Tabnuna 10.1 — HexoTopble THIIMYHBIE MUHEPAITBI, 3aCHITIOYHBIC MAaTEPHUAITBI

u ux pH daxTop

Xumuueckas hopmyia MaxkcumanbHbIN
pH daxTop

ITosieBoM mmar
Ans0ur NaAlSizOg 9-10
AHoOpTHT CaAl;,Si,0Og 8
OprokJia3 KAISi3Os 8-9
Ilecok
KBapueBsrii SiO, 7
MYCKOBI/IT KA'Q(OH,F)QA'SIgOlo 7-8
I'nuna
Kaomuaur Al4(OH)sAISI,049 5-7
Kapoonart
JlomomMuT CaMg(CO3), 9-10
Kanpiur CaCOs 8-9
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10.1.5 Hcnonb3oBaHue OEHTOHHUTOB U APYTUX TIUH MOXKET MPHUBECTH K
OTJENBHBIM 00JAacTSIM C BBICOKOHM MIETOYHOCTHIO cO 3HaueHusmu PH daxrtopa ot
8,5 mo 10. Hexotopsie TreOKOMMO3UTHI colepkaT OEHTOHUT B cyxou dopwme,
KOTOPBI, COEUHSACH C MMOANOYBEHHBIMU BOJaMU, 00pa3yeT reb.

10.1.6 ITonmdrdupHbIE U MOTHMAMUIHBIE BOJOKHA IOJBEPIKEHBI THAPOIHU3Y,
KOTOPBIN MPOSIBISETCS B MOJUA(DUPHBIX BOJOKHAX B IBYX (popmax. [lepBas popma
— IMIEJOYHON WM HapyKHBIA TMAPOIN3 UMEET MECTO B HICIOYHBIX MMoYBax ¢ pH
daktopom Bbiie 10, 0cOOEHHO B TPHUCYTCTBUM KaJbLiMsl, M TPOSIBISIETCS Kak
MOBEPXHOCTHOE  BO3JEHCTBUME. Mepbl MPEIOCTOPOKHOCTU  JOJDKHBI  OBITH
NPEANPUHATHl MPU HKCIONb30BAHUU MOJUA(PUPHBIX BOJOKOH B TEUEHHUE CpOKa
ciyx0bl1 B cpesie ¢ pH daxropom Beiie 9. Bropas popma, BHyTpeHHUI THAPOIIN3,
UMEET MECTO B TIIONEPEYHBIX CEUYECHMSIX BOJIOKOH B BOJHBIX PAacTBOpPAX WIIU
BJIQKHBIX TMOYBaxX IMpu JOObIX 3HaueHusix PH dakropa. CkopocTh Tuapoim3a
SBJIAETCS TOCTaTOYHO HU3KOM, TaK YTO MPOLECC MMEET HE3HAUYNUTEIBHOE BIMSHUE
npu cpenHell Temmeparype rpynta B 15°C mnm Hwke B HEWTpalbHBIX TDYHTaX,
XOTSI OH MOXET YCKOPSATBCA B KHCIOTHOM cpene. CKOpOCTb BHYTPEHHEIO
TUAPOJIM3a B YACTHMYHO BOJOHACHILIEHHBIX TPYHTAX 3aBUCUT OT OTHOCUTEJIBHOMU
BIaXKHOCTH Ha MecTe. [lonmuddupHble W TONMAMHIHBIE BOJOKHA TaKkKe
IIOJIBEPKEHBI OKUCIICHHUIO.

10.2 [laHHBIE O CTOMKOCTH TE€OCHMHTETHYCCKHUX MaTEPHAIOB K JEHCTBUIO
arpecCUBHBIX CPEXl JAIOT BO3MOKHOCTBH ONPEIEIUTh JA0JIrOBEYHOCTh MaTepuaia B
cllydyae KOHTakTa ¢ JaHHOM cpemoil. OrnpeneneHue CTOMKOCTH 0OpasioB
IF€OCUHTETUYECKUX MaTepUalioB K AarpecCMBHBIM CpeJaM MpPOU3BOJUTCS B
cootBerctBu ¢ ['OCT P 55035. Ilpu omeHke BIUSHUS TPOJOJDKUATEIHHBIX
BO3JICUCTBUM MCMBITAHUS JOJIKHBI MPOBOJAUTHCS B COOTBETCTBUU C METOJIUKOMN
yckopeHHbIX ucnbiTanuii (m. 10.3), B KOTOpoW TemrmepaTrypa MOBBIIIACTCS IS
YBEIIMYEHUSI CKOPOCTHU XUMHUYEeCKOM peakuuud. CTOHKOCTh K BO3JICUCTBUIO
arpecCUBHBIX CpEJl OMPEACIAIOT M0 M3MEHEHHI0 MEXAHMUYECKHX XapaKTEPHUCTHUK

(coxpaHeHue NpoYyHOCTH, %).
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10.3 MeToauka YCKOPEHHBIX HCHBITAHUW HAa CTOMKOCTh K arpecCHUBHBIM
cpenam

10.3.1 Metoauka ycTaHAaBIUBAET CIOCOO OMPEICICHUS CTOWKOCTH
MaTepHaioB K JEHCTBUIO (PU3NYECKU U XUMHUYECKH aKTUBHBIX arpeCCUBHBIX CPE/I.
CymHOCTh METOJIWKH 3aKIII0YaeTCS B ONPENCICHUU W3MEHEHHUS MEXaHUYCCKUX
XapaKTEpPUCTUK MAaTEPUAJIOB B PE3YJIbTaTe BO3JCHCTBUS HA HUX arpECCUBHBIX CPE/I:
PacTBOPOB KUCIOT U IIEJIOYEH.

10.3.2 CpenctBa n3mMepeHusi, BCIOMOTaTeIbHbIE YCTPOHCTBA M MaTEPHAIIBI

10.3.2.1 B cootBerctBHu ¢ 11.8.3.2 OJZIM 218.5.006-2010.

10.3.3 IloaroroBka 00Opa3IoB

10.3.3.1 TIloxmroroBka 00pa3IOB M TMPOBEACHUS UCHBITAHWA B
cootBercTBue ¢ 1.8.3.3 OJM 218.5.006-2010. OGpa3upl B dopme HIHMPOKOIH
MOJIOCHI  SIBJITFOTCS ~ TIPEAMOYTHTECIBHBIMA  JUISI  JAHHBIX UCHBITaHud. [lpm
HEO0OXOJMMOCTU HCIIBITAHUS MOTYT OBITh IMPOBEICHBI HA OTACIBHBIX DJIEMEHTaX
CTPYKTYpBI: HUTAX, peOpax, pOBHHTaX.

10.3.4 Tlopsiiok mPOBEICHUS UCTIBITAHUIA

10.3.4.1 Ompenensiercsi nporpamma ucnbITaHud. s 3TOoro BeIOMpaercs
OTIpE/ICIICHHBIN TTapaMeTp, HapuMep, COXpaHEHHAs! TPOYHOCTh TIPH PACTSHKCHUH B
90%, 80%, 70%, 60% wunu 50%.

10.3.4.2  BwiOupaercsi = COOTBETCTBYIOIash  OKpYyXKawIias  cpea:
nuctwupoBanHas Boga no ['OCT 6709, Bo3ayx wiM cnienualibHasE XUMHAYECKAs
cpena. Eciu reocMHTETHYECKUH Marepualn ycTaHaBlMBaeTcs B rpyHT ¢ pH <4
WK >9, WK B TPYHT C MPUMECSIMHU, HAIPUMEP, MPOMBIIICHHBIMHA OTXOJaMH, TO
UCITBITAHUS JOJKHBI BBITTOTHATHCS B JKUIKOCTH C COOTBETCTBYIOIIMM XUMHUYECKUM
COCTaBOM M DIKCTPAIOJUPOBATHCSA MJII COOTBETCTBYIOIIEH TEMIIEpaTypbl TPYHTA,
XUMHUYECKOTO COCTaBa M CPOKA CITYIKOBI.

10.3.4.3 BriOupaercs aumama3zoH, MO KpalHEW Mepe, U3 TpeX-ueThIpex
TeMIIEpaTyp, PacroNokKeHHbIX 00bHO ¢ mHTepBatoM B 10 °C. Camas Huskas
TeMIlepaTypa HCIBITAHMS JOJDKHAa ObITh He Oonee uwem Ha 25 °C Beime

TEMIICPATYypPbl  SKCILTyaTtalMyu, C€ Y4€TOM TOIO, YTO IPOAOJIKUTCIIbBHOCTD
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UCIBITAHUSI TPU HTOM TeMmmepaType MAOJKHA JeKaTh B IMpelesiax BpEeMEHU
MPOrpaMMBbl HCTIBITAHUM.

10.3.4.4 HeoOxoauMo MPUHATH BO BHUMaHUE, €CJIM UMEET MECTO TEPeXo/] B
(GU3UYECKOM COCTOSIHHE TMOJMMEpPA WM MEXaHW3ME CTapeHUs IPH TeMIlepaType,
menee 4eM 10 °C BhbIme camoli BBICOKOM TeMIEpaTyphbl UCIBITAHMS, MM MEXKILY
caMoil HU3KOU TeMIiepaTypoil UCIbITaHUs U pabouel Temmneparypoil. CTekiioBaHuE
npoucxoautT B quanazone ot 50 10 80 °C y monusGpupHEIX BOJIOKOH M IIABJICHUE B
MOJIMATUICHE BBICOKON IUIOTHOCTM NPOUCXOAUT B JIMAMA30HE TEMIIEpATyp, C
makcumymoM npu 128 °C. BhITAHyTBIE NONMATUIECHOBBIE BOJIOKHA MMEIOT
TEHJICHIIMIO TEPATh OPUEHTalMIo Ipu Temmeparype okosno 70 °C. Ecnu mepexon
MPUCYTCTBYET, TO JAOHKHO OBITh JOKA3aHO, YTO 3TO HE MPUBOJUT K 3HAUUTEITHLHBIM
M3MEHEHUSIM B CKOPOCTH CTApEHHUsI, HAPUMEDP, JOJIKHO ObITh MOATBEPXKIACHO, YTO
rpaduk ypaBHeHUs] AppeHuyca IpeICTaBIsIeT COO0H MPSIMYIO JIMHUIO.

10.3.4.5 OmpenensieTcsi CHIKEHHE NPOYHOCTH C TEUYECHUEM BPEMEHH B
KaXXJIOM JIhana3zoHe teMrneparyp. JlonoaHurenbHbie 00pa3iibl MOTYT TOHATOOUTHCS
B CJy4dae, €CJIU CHUXXEHHUE MPOYHOCTH HUJET C MEHbIIEH CKOPOCThIO, YEM
IIPEANOJIAragocCh.

10.3.5 O6paboTka pe3yabTaTOB U3MEPEHUN

10.3.5.1 Crpoutcsi 3aBUCUMOCTh MEXAY COXPAaHCHHOW NPOYHOCTBIO U
BpEMEHEM TMpH pa3HbIX Temmeparypax. [lo JaHHOW 3aBUCUMOCTH IyTEM
WHTEPIOJISIUN ONPEACNSIeTCS BpeMs J0 JOCTHKEHUS HEOOXOIUMOM MPOYHOCTH
NPy  PacTSHKEHUHM. XapakTep TOJYYEHHBIX 3aBUCHMOCTEM MOXKET OBbITh
HEJIMHEUHBIM.

Ilpumep: Ha pucynxke 10.1 nokaszanvl nocmpoenHvle 3A8UCUMOCTU
CHUJCEHUsL NpoYHOCmU Ol demvlpex memnepamyp. Yepuvimu mouxamu u
NYHKMUPHLIMU JTUHUAMU 0003HAUEHO cHUdcenue npounocmu 0o 90 % om ucxoowuotii

u coomeemcmeyrouiee 6pemsi, npowe()wee 00 3mo2o.
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Pucynok 10.1 — CHrKeHHre NpOYHOCTH IIPH 331aHHBIX TEMIIEpaTypax

10.3.5.2 TIpoBomuTcs aHAIW3 Ka)XJAOTO HMCCISAYEeMOro oOpasiia Ha JI0ObIe
U3MEHEHUS B XapaKTepe CTapeHUs UM Pa3pyIICHUS.

10.3.5.3 Ecnu mporiecc crapeHrss COCTOUT M3 JIBYX WJIM 00Jiee OTACITBHBIX
ATAlOB, TO OTHAEIBHBIC AKCTPAIOJSAIHMH JOJKHBI OBITH CHENAHBI IS KaKIOTO
JTana.

10.3.5.4 Ctpoutcsi 3aBUCUMOCTb BPEMEHHU /O JOCTH)KEHUS COXPaHEHHOMN
MPOYHOCTH W OOpAaTHOW BEIMYMHBI a0COJIIOTHOWM Temmeparypsl Ok B Tpamgycax
Kenpuna (pucyHok 10.2). Ecau mgaHHas 3aBHCHMOCTB SIBJISICTCS JIMHEHHOMH, TO
MOXET OBITh TNPUMEHHMO YypaBHEHHE AppeHuyca. B mpoTuBHOM ciydae
ypaBHeHUE AppeHuyca HE TPUMEHSETCS, MW  OKCTPAMOJSAIUs  SBISCTCA
HEJIENCTBUTEILHOM.

10.3.5.5 Boruucinsercss ypaBHEHUE PSMOU TMHUK TIpH Y = logty, U X =1/6,
y=y+b,(Xx-X), (10.2)
rae b, =S, /S,.;

Sxx :Z(X_i)z ’

S,y =2.(y-9)°;
59



OJIM 218.2.047-2014

Sy =D (X=X)(y-Y).
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Pucynok 10.2 — Jluarpamma Apennyca

10.3.5.6 Brprumcnsiercss HI>KHUAN TOBEPUTEIbHBIA HHTEPBA:

y=Y+b,(Xx=%X) ~t, ,0,/L+L/n+(x-%)?)/S,, (10.2)
rne t_, - kodpduument CrblofeHTa g CTENeHH CBOOOABI N-2 U

JIOBEPUTEILHON BEPOATHOCTH; N — KOJUYECTBO TOYEK HA AUArpamme AppeHuyca;

o, = \/[(sw ~82,/5,,)/(n-2)].

10.3.5.7 [lony4deHHBbIE pe3yJIbTAThI CTPOATCS, KaK OKa3aHO Ha pucyHke 10.2.

[lo monyuyeHHOMY ypaBHEHHMIO perpeccuu ompeaensiercs Bpems s s
COXPAHCHHOM MPOYHOCTH MpH paboueit Temmeparype X = 1/0s (yuurtbiBas, B
YaCTHOCTH, €CJIM OHAa MPEBBIMIACT 25 0C). N3 HuxKHEro JTOBEPUTEIHLHOIO Ipejesa
onpenensercss BpeMs ly,. Kak mokazano B mpumepe (pucynok 10.2), stu nBa
3Ha4YeHUs1 COOTBETCTBEHHO paBHBI 516 000 u 1 199 000 .

10.3.5.8 MUcnonws3zyss (opMy KpUBBIX CTapeHHUs, CTPOUTCS KpHUBas
COXpPAaHEHHUS TPOYHOCTH TaKUM OOpa3oM, UYTO ONpEACJICHHAs COXpaHEHHas

NpOYHOCTh Jocturaercs mociie ts (pucyHok 10.3). Beruucnsercs anutenbHas

60



OJIM 218.2.047-2014

IPOYHOCTh HA €IUHUILY IIUPUHBI Ty (BBIpRXKCHHAS B MPOIIEHTAX OT MPOYHOCTH Ha
pacTsbkeHue) mocie pacdetHoro cpoka ciayxObr 100/Ty. Crpoutcs momoOHas
3aBHCHMOCTD JUTS tyy 1 onipeaensercs Tyy,. OTHOMEHNE COXpaHCHHON MPOYHOCTH
Ty Tum.

Ipumep.: Ha pucynxe 10.3 90% coxpanennas npounocmos docmueaemcs npu
NPOSHO3UPYEMOU NPoOoaXCUmelbHocmu 0 paboyeti memnepamypol nocie 516
000 u. Ilpoenosupyemasn npounocms nocie 1 000 000 u cocmasnsem 81,5%, a
omnowenue =100/81,5=1,23. Awnanocuunviti 6v1600 ocywecmansiemcs O

HUDJICHE20 008epUmMeibH020 UHmMepaaaa, npocHozupyemas npounocms nocie 1 000

000 u cocmasnsiem 58,8%. Omuowenue 81,5/58,8 = 1,39.
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Pucynok 10.3 — KpuBas crapeHust pu TeMIiepaTrype 3KCIuTyaTaluu

10.4 KoappuuueHT Ks, yYUTHIBAIOIIMI BIUSHUE JEHCTBUS arpecCUBHBIX
Cpell, ONpelensieTcss KaK OTHOLUEHWE CPEIHEW IMPOYHOCTU HE IOIBEPTHYTOrO
BO3JICHCTBUIO Marepuajga K CpeJHEe MPOYHOCTH MOJABEPTHYTOr0 BO3JEHCTBUIO
MaTtepuaia 1o ¢popmyse

T

K. =

-2, 10.3
5= (10.3)
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rae T, — NpoYHOCTh NMpH pacTsKeHUH oOpasua nocie Bosaeiicraus, kH/m;

T, — IPOYHOCTH IIPU PACTKEHUU UCXOAHOro 00pasua, kH/Mm.

11 YcToi4uBOCTh K MUKPOOHOJIOTHYECKOMY Pa3pyLICHHIO

11.1 B 3aBUCHMOCTH OT JOPOKHO-KIMMAaTUYECKOW 30HBI, MPUMEHSIEMBIX
TPYHTOB U MaTEPUAIOB T€OCUHTETUYECKHNE MaTE€pUabl JOJHKHBI OBITh YCTOWMYMBBI
K BO3JEHCTBUI0 MHKPOOPTraHMW3MOB. YXYIIICHUE CBOWCTB T'€OCHHTETUYECKHUX
MaTEepUajoB Pa3IMUYHbBIMH MHUKPOOPTaHM3MaMH BBI3bIBAET OMOJIOTMYECKHH HM3HOC
JAHHBIX MAaTE€pUaJIOB, KOTOPBIM NPUBOAUT K YACTUYHOW MM ITOJHOW HOTEpE
MEXaHUYECKUX CBOMCTB. YCTOMYMBOCTh TI'€OCHHTETHYECKMX MATEpUAJIOB K
MUKPOOHOJIOTUYECKOMY  Pa3JIOKEHUI0O — 3TO CTOMKOCTh T'€OCHHTETUYECKHX
MaTepUaloB K BO3JECUCTBUIO OakTepwil miau rpuOkoB. OmnpeneneHue CTOMKOCTH
00pa3l0B TI'E€OCHHTETUYECKHX MAaTepualoB K BO3JACHCTBUIO MHKPOOPTaHU3MOB
MPOU3BOJUTCS B COOTBETCTBUU C METOAUKOM, OMMCAHHOM B 1. 11.2.

11.2 Meroauka HCHBITAHUA  TEOCHMHTCTHYCCKMX  MaTEepHaJOB  Ha
YCTOMYMBOCTh K MUKPOOHOJIOTMYECKOMY pPa3pyLICHUIO

11.2.1 [danHas MeTOAMKA YCTAaHABIMBACT TMOPSIOK  OMpEACTICHUS
YCTOMYMBOCTH TE€OCHUHTETUYECKUX MAaTEpUajoB K MHUKPOOHOIOTHMYECKOMY
pa3NOKEHUIO TYTEM YKIAJKH HUCIOBITYeMbIX 00pa3uoB B 3emito. B manHOMU
METOJIMKE YUTEHbl OCHOBHBIE HOPMATHBHBIE MOJIOKEHHSI EBPONEICKOTO CTaHAapTa
EH 12225 [6].

11.2.2 CymHOCTh METOANKH 3aKITHOYAETCS B TOM, YTO HUCIBITYEMbIE 0Opa31bl
IpU OMNpPENETICHHBIX YCIOBUIX MOABEPratOTCS BO3AEHCTBUI0 MUKPOOHOIOTHUECKU
akTUBHOro rpyHTa. [lo wHCcTeueHMH CpoKa ONpEeAeNsiioT YCTOMYMBOCTh K
MUKpPOOMOJIOTUYECKOMY  PAa3pYyLIEHUIO MO COOTHOILIEHUIO TMPOYHOCTU IMPHU
pacTsDKEHUHU UCTIBITAHHBIX 00Pa3lioB U MPOYHOCTH UCXOIHBIX 00Pa3IOB.

11.3 CpencrBa n3mMepeHusi, BCIIOMOTaTENbHbIE YCTPOMCTBA U MAaTEPUAIIBI

11.3.1 MUcneiTaTenbHble KOHTEHHEPHI, OOECMEYMBAIOIINE BO3MOMXKHOCTH
3aKJIaJIK UCTIBITYEMBIX 00pa3lioB B MCIBITATEIbHBIN IPYHT Ha TiyOuny ot 100 1o

150 mMM. Kpblliku KOHTEHHEPOB [IOJDKHBI MMETh BEHTWIISIIMOHHBIE OTBEPCTHSI.
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KoHcTpykiusi KoHTelHepa J0JDKHA oOecredrBaTh OecHpensaTCTBEHHbIM OOMEH
BO3/yXa.

11.3.2 TepmoctaTr, oOecleyuBaOUUil MOJACPKAHUE TEMIIEPaTypbl
HCIIBITaHM B paboueM 00beMe C JI0MycKaeMoli morpemnoctsio +2°C.

11.3.3 WcnbrTaTenbHbIN IPYHT, CoZIep KaIIHiA MHOKECTBO
MUKpPOOpPraHu3MoB. ['pyHT pgomkeH OBbITh OHOJOTUYECKH aKTUBHBIM. Jliis
JOCTHKEHHSI ONTUMAJIbHOTO BO3JICUCTBHS Ha T€OCUHTETUYECKUM MaTepuain Bcel
MUKPOOHOJIOTUYECKON TIOMYJIAIMKA HACHINIEHHOCTh TPYHTA BIAroll JOJDKHA
cocTaBisATh 60%. B kauecTBe NCHBITATENBHOTO IPYHTA MOXKET PUMEHATHCS CMECh
B cooTBercTBUU € 11.3.1 'OCT 9.060.

11.3.4 Jlna ompeneneHrss OMOIOTHIECKON aKTUBHOCTH TPYHTA HCTIOJIB3YIOT
MOJIOCKU OTOENeHHOUW HeoOpaboTaHHOU XiomyatoOymakHoW TkaHW jymHou 200
MM U HIIpHHON 50 MM ¢ MOBEPXHOCTHOM MIIOTHOCTBIO 250 /M2,

11.4 IToaroroBka K UCIBITAHUAM

11.4.1 Conepskanuie BObI ONMpeAesitoT myTeM BeicymuBanus 100 r rpyHTa,
Pa3JI0KEHHOT0 TOHKUM cJioeM, ipu Temmneparype ot 103 °C mo 105 °C, noka macca
HE IMepecTaHeT M3MeHsAThcs Oonee yem Ha 1%. Eciam conmepkanue BoOAbl B
UCTIBITATEIHBHOM TPYHTE OOJIBIIIOE, TO €r0 BBIKJIAABIBAIOT TOHKUMHU CIIOSIMH U
CyliaT B JJAOOPAaTOPHBIX KIMMATHYECKUX ycloBUAX. He momyckaercss HarpeBaTh
IPYHT, 4YTOObl HE HApYLIMTh KOMIUIEKC €CTeCTBEHHON Mukpoduopsl. Ilpu
HEOOXOMMOCTH COJIep KaHre BOABI MOKHO TOBBICUTH C IMOMOIIBIO pacTBopa: 1 r
aMMuagHoOU cenmutphl U 0,2 T ABYKAIHEBOUM coi opToPocPOopHOil KHUCIOTHI Ha 1 1
BOJIBI.

11.4.2 VicnipITaTenbHbIi TPYHT Hepe]l MPOBEACHUEM SKCIEPUMEHTA JAOJKEH
OBITH BBIAEPXKAH HE MeHee ofHoro mecsuma npu 28+2 °C m oTHOCUTENBHOM
BIAXXHOCTH Bo3nyxa 9742 %. Ilpu ucnonb30BaHWM OJHOTO M TOTO K€ TpYHTa
HECKOJIBKO pa3 IMOJIOBUHA CTAaporo TPyHTa JOJDKHA 3aMEHSETCS HOBBIM IIpU
IPOBEJCHUH KaXKJI0T0 HOBOTO AKCIIEPUMEHTA. bronornueckyo akTHBHOCTh TPYHTa

MOJKHO IIOBBICUTD, ,Z[06aBI/IB B HCT'O XOpOo1Io HepereBH_II/Iﬁ KOMIIOCT.
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11.4.3 TIpoTMBOMUKpPOOHBIE CpEACTBA: B KAauyeCTBE OUMINAIOUIETO U
Ne3WH(UUIMPYIOIIETO CpPEACTBAa HCIHOJB3YIOT CMECh JTaHojJa U BOJBI B
cootHouenuu 70:30.

11.4.4 Tlepen uWCHBITAHUEM OMNPEICISIOT OHUOJOTMYECKYI0 AaKTHBHOCTH
IpyHTa IyTEM 3aKalbIBaHUSI B TPYHT IMOJIOCOK XJIOMYAaTOOYMa)KHON TKaHU CPOKOM
Ha 7 nuew. [locne atoro onpenenstor KodHPUIIMEHT OUOIOTUYECKON aKTUBHOCTU
TpyHTAa.

11.4.5 Onpenenenue ko3¢pduireHTa OMoJIOTMIECKON aKTUBHOCTH TPYHTA

11.4.5.1 TloaroraBiuBarOT MIECTh Cepui 00pa3lloB B (opMe MOJOCOK
oTOesIeHHOW HeoOpaOOTaHHON XJIOMYATOOYMaKHOW TKaHW Pa3MEpOM COTJIACHO II.
11.3.4. OnHy ceputo 00pa3LoB OCTABISIOT AJIsl COMOCTABUTENIbHBIX UCIIBITAHUH.

11.4.5.2 TIate cepuil 00pa3lOB 3aKIaAbIBAIOT B MCHBITATEIbHBIA TPYHT.
[Tocye aToro 06pa3iibl U3BICKAIOT MOCIEAOBATEIBHO 10 HcTeueHuu 48, 72, 96, 144
u192y.

11.4.5.3 OnpenensitoT IPOYHOCTh MPU PACTIKEHUH U3BJICYEHHBIX 00pPa3IloB.
Hcnbrtanust mpoBosT Ha 0Opasiax B ¢popMe mojaocok amHoi 200 MM U ITUPUHON
50 mmM, 3axxumHas amuHa 100 M. Tlo momydeHHBIM AaHHBIM CTposT Tpaduk. [lo
ocu abcuMcc OTKJIAJIbIBAIOT BpeMsl MCIBITAaHWM B yacax, MO OCH OpAMHAT —
IPOYHOCTH MPU PACTSKEHUU.

11.4.5.4 Tlo NOCTpOGHHOW 3aBUCUMOCTH HaxOJSIT BpeMs, 3a KOTOpPOE
MPOUCXOIUT TaJIEHUE TPOYHOCTH MPOOHBIX MOJIOCOK Ha 75%.

11.4.5.5 KosdpdunueHT OHOIOrHMUECKOW AKTUBHOCTH HCIBITATEIHHOTO

I'PYHTa ONPEIEIISIOT 110 popMyJie

t
Ky =—2, 11.1
©=Taz (11.1)

rie t, — BpeMs KOHTakTa oOpas3la XJIoM4aToOyMaKHOW TKaHU C
UCIIBITATENIbHBIM TPYHTOM, 32 KOTOPOE IMPOYHOCTh IMPU PACTSHKEHWU NaJaeT Ha
75 %.

11.4.5.6 UcnpiTaTenbHbIA TPYHT CUUTACTCS OMOJIOTUYECKU aKTHUBHBIM, €CITU

KO3 GUIIMEHT OHONIOTHUECKON aKTUBHOCTH JEXUT B nuanazoHe 0.65+1.35
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(pucynok 11.1). Eciu 3TO ycjaoBUE HE BBINOJHAETCS, TO CJEAYeT 3aMEHUTH
UCTIBITATENbHBIN TPYHT, HA TPYHT C 00Jiee BHICOKON OMOJOTHYE€CKON aKTUBHOCTBIO.

[Tocne 3Toro BHOBb MPOBOJAUTCS ONpPEEIEHUE OMOIOrNYECKON aKTUBHOCTH FPYHTA.
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Bpewms, 1
Pucynok 11.1 — 3aBUCMMOCTb MPOYHOCTH MPU PACTIHKEHUU OT BPEMEHU

KOHTaKTa 00pa3lloB C UCTIBITATEIbHBIM TPYHTOM

11.5 TloaroroBka oOpa3ioB

11.5.1 IloaroroBka oOpa3IoB AJis MPOBEICHUS UCIBITAHUN B COOTBETCTBUU
c 1.8.3.3 OJIM 218.5.006-2010. O6pa3ibl B hopMe MIMPOKOH MOJOCHI SBIISIOTCS
MPEANOYTUTEIBHBIMU TSI TAHHBIX UCTIBITAHUH.

11.5.2 KnumaTtuueckue ycaoBuUsl UCTIBITAaHUS

HachImeHHOCTh UCTIFITATENHhHOTO TPYHTA BJIArod MOCTOSIHHO JOJDKHA OBITh
Ha ypoBHEe 60%. I'pyHT IOKEH HaxXOAUThCA B TEMHOM MOMEIICHUH, KyJa
MOCTYIMAeT CBEXWUA BO3AYX W TAE IUPKYJISIHUS BO3AyXa MPOUCXOAUT TpHU
OTHOCHMTENILHOM BIaXHOCTH 95+5 % wu Temmeparype 261 °C. Bo Bpems
AKCTIIEPUMEHTa HEOOXOIUMO CIIEUTh, YTOOBI TPYHT HE CTall CYXUM WJIH BIAXKHBIM,
T.K. 3TO MOXET TMPHUBECTH K  HENPUTOJHOW ISl  DKCHEPUMEHTA

MUKpPOOHOJIOTUYECKOU Cpeie.
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11.6 [Mopsimok mpoBeACHUST UCTIBITAHHIA

11.6.1 Ilpm mnpoBeAeHHH WCIBITAHUN YCTAaHABIMBAIOT MHUHUMYM 2
KOHTelHepa. JlIMTEeIbHOCTh UCHBITAHUS cocTaBisieT 16 Hemenb. B kaxabii
KOHTEHHEp C TPYHTOM HY)KHO MOMECTUTh MUHHMYM 2 HCIBITYeMBIX oOpasia u
OJIHY JOTOJHUTEIBHYIO XJOMYaTOOYMa)KHYHO MOJOCKYy. KcmbiTyemble oOpasiibl
3aknanpiBaloT Ha TayouHy 100 mm. OOpasubl OJDKHBI KOHTAaKTUPOBAaTh C
UCIIBITATEIbHBIM TPYHTOM.

11.6.2 HcnwiTatenbHble KOHTEHHEpPHI TOMeNalT B TepmocTtar. [lpu
UCIIBITAHUM CEPUMHBIX O0pa3loB JUIUTEIBHOCTh 3KCHEPHUMEHTa COCTaBiAeT 16
Henenb. Ilpuw  pa3paboTke HOBBIX BHJOB TEOCHHTETHYECKMX MAaTEpUAJIOB
JUIUTEIBHOCTD SKCIEPUMEHTA MOKHO YBEJIUYUTH 0 32 HEAENb.

11.6.3 HachImeHHOCTh TpyHTA BJIAaroi KOHTPOJMPYIOT OAWH pa3 B 4 HEIENH,
KOKIBIM pa3 mpoBepsis Maccy TpyHTa B KoHTeWHepax. Eciu HeoOxoaumo,
00aBJISIIOT PACTBOP aMMHAYHOW CENUTPHl U JBYKAIMEBOU coiiu opTodochopHOn
KHUCJIOTHI.

11.6.4 WcneiTyeMble 00pa3iibl BBIHUMAIOT U3 TPYHTA M OTPAXUBAIOT. Bce
o0pa3Ipl, BKJIFOYAsi UICXOJIHbIE, MOTPY>KAOT B BOJIHBIN pacTBOp 3TaHoua (70:30) Ha
300 c. 3arem 00pa3ibl MOIOT B MPOTOYHOM BOJIE, MPOTUPAIOT (PHIIHTPOBAILHOMN
OymMaroii W cymar B Te€4eHHe MUHUMYM 72 u npu Temmeparype 20+2 °C wu
OTHOCHUTEJILHOM BIaXHOCTH BO3yxa 65+5 %.

11.6.5 Tlocne 3TOro MpPOBOASAT HUCHBITAHHS OOPa3llOB Ha PACTSHKCHHUE IS
cpaBHutenbHOro ananuza no 'OCT P 55030.

11.6.6 IIpoToK0J UCTIBITAHUI

B nipoTok0a ucnbITaHNM BKIIFOYAKOTCS CIICIYIOIIME TaHHBIE:

— BU/JI, HAUMEHOBAHHE MaTepUaia U IaHHbIC MMOCTABIIUKA;

— KOJIMYECTBO 00Pa3IOB, UCIIBITAHHBIX B Ka)K/IOM HaIlPaBJICHUH;

— TPOYHOCTH TPH  PACTHKEHMHM  OOpas3IoB  MoOcCiHe  BO3JEHCTBUS
MUKpPOOpraHu3moB, KH/M;

— yCIJIOBUA NMPOBEACHUS UCTIBITAHUIA;

— JlaTy IPOBEACHUS UCIIBITAHUM.
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11.7  KoadpdumnumeHT K, YUYUTHIBAIONIUN  BIUSHHE  BO3JEHCTBUS
MUKpPOOPTAaHU3MOB, OIpEACISICTCS KaK OTHOIICHWE CpeaHEH MPOYHOCTH HE
MOIBEPTHYTOTO BO3ACHCTBUIO MaTepuaja K CPeAHEH MPOYHOCTH TMOABEPTHYTOTO

BO3JIEUCTBHIO MaTepHalia 1o ¢popmyie

K, =—2, (11.2)

rae T, — NpoYHOCTh NMPH pacTsKeHUH o0pasiua nocie Bosaeiicraus, kKH/m;

T, — IPOYHOCTH NIPH PACTSHKEHUN UCXOIHOr0 0oOpasua, kKH/Mm.

12 Bo3aeiicTBHe MOPO30CTOMKOCTH HA 10JITOBEYHOCTH

12.1 OcHOBHBIE MTOJOKEHUS

[Ionq MOpPO30CTOMKOCTBIO TE€OCHHTETHYECKUX MATEPUAIOB IOHUMAKOT HX
CIIOCOOHOCTh B YBJIQKHEHHOM COCTOSIHUM BBIJEPKUBATh MHOTOKPATHBIEC ITUKIIBI
«3aMOpaKMBaHWE — OTTauBaHUE» 0Oe3 morepu CBOMCTB. OCHOBHOM NPUYUHON
pa3pylieHus MaTepualia MpU HU3KUX TeMIepaTypax SBISETCS pacIIMpEHUE BOIbI,
3anoJHAmed ero mnopel. OnpenenceHue MOPO30CTOMKOCTH TIE€OCHHTETHYECKHX
MaTepHaoB K BO3JICHCTBUIO MEpemnaia TeMIIepaTyp MPOU3BOAUTCS B COOTBETCTBUU
¢ 'OCT P 55032. B pe3ynbTaTe UCHBITAaHUIN OMPEIETSETCS BEIMUMHA COXPAaHEHUS
MPOYHOCTH, Yo.

12.2 KoopdumumeHnt K7, YYUTHIBAIOIIUNA BIUSHHE MOPO30CTOMKOCTH,
ONpENENSIeTC KaK OTHOILIEHHWE CpEJHEHd IPOYHOCTH HE IOABEPTHYTOrO
BO3JICUCTBUIO Marepuajga K CpeJHEed MPOYHOCTH MOJABEPTHYTOr0 BO3JEHCTBUIO

Marepuasa rno popmye

K, =—X, (12.1)

rae T — IpOYHOCTH IIPU pACTsKEHNUHU o0pasla nocie BosaencTaus, kH/m;

T, — IPOYHOCTH NPH PACTAKEHUN UCXOAHOr0 0Opa3ua, kH/Mm.
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