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Mpeaucnosue

1 MOArOTOBJ/IEH OTKpbITbIM aKuuoHepHbIM o6uwecTBoM «HIMO CTeknonnacTnuk» COBMECTHO C
O6begnHeHnem topuandeckux nuy «Cow3 npoussoguTenein KOMNO3UTOB» Ha OCHOBE ayTEeHTUYHOro
nepeBoja Ha PYCCKUI s13blK yKa3aHHOTO B NyHKTe 4 cTaHfapTa, KOTOpbli BbiNoNHEH TK 497

2 BHECEH TexHuyeckum KommuTeToM no crtaHgapTtusaunmm TK 497 «KomnosuTbl, KOHCTPYKUUU W
N3AennNa N3 HUX»

3 YTBEPXJEH W BBEAEH B AEWCTBUE Mpukasom ®efepanbHoOro areHTCTBa N0 TEXHUYECKOMY
perynmpoBaHuio U meTpoaoruu ot 26 HoA6ps 2015 r. N» 1997-cT

4 HacTtoAawwnii cTaHgapT ABNSeTCA MOAUMULMPOBAHHLIM MO OTHOWEHW K cTaHgapty ACTM
[6416/06416M—01(2012) «CTtaHAapTHbI MeToA onpefeneHns ABYMEPHbIX XapakTepucTuk npu usrunde
«C3HABMYA-KOHCTPYKLMM NoA BO3AENCTBMEM pacnpefefieHHoin Harpysku» (ASTM D6416/D6416M—
01(2012) «Standard Test Method for Two-Dimensional Flexural Properties of Simply Supported Sandwich
Composite Plates Subjected to a Distributed Load») nyTem W3MeHeHUA CcOAEPXaHUA OTAENbHbIX
CTPYKTYPHbIX 3/IEMEHTOB, KOTOpble BblfesieHbl BEpPTUKaNbHOW NMHWENR, pacnosoXeHHON Ha Mmoasx 3Toro
TekcTa. OpuUrnHanbHblIli TEKCT 3TUX CTPYKTYPHbIX 3N1€MEHTOB npuMeHeHHoro ctaHgapta ACTM npusejgeH B
[ONONTHATENBHOM nNpunoxenun OA. OTheNbHble CTPYKTYPHbIE 3/1IEMEHTbl U3MEHEHbI B Lenax cobniogeHuns
HOPM PYCCKOrO fi3blka W NPUHATON TEPMUHONOIUN, a TakxKe B COOTBeTCTBUM ¢ TpeboBaHmamm TOCT P 1.5.

B HacToswwmii ctaHgapT He BKAOYeHbl pasgensl 5. 6. 9, 12 n 15. nogpasgen 3.3 NpMMEHEHHOro
ctaHgapTa ACTM, KoTopble Heuenecoo6pasHo NMPUMEHATbL B POCCUMIACKON HaLMOHaNbHOW cTaHgapTu3auum B
CBA3M C TEM, YTO OHWN MMEIOT NOACHAKLWMNIA NAN CNPABOYHbIN XapakTep.

YKa3aHHble pasfgesnibl, UCKIYEHHble M3 OCHOBHOIM YacTu HacToslwero craHgapTa, NpuBefdeHbl B
[ONONMHUTENbHOM npunoxeHuun Ab.

CpaBHeHue CTPYKTYypbl HacToflWero craHgapTa €O CTPYKTypol ykasaHHoro cTtaHgapta ACTM
npuBefeHo B AONOSIHUTEIbHOM NpunoxexHun B

5 BBEJEH BMNEPBbIE

MpaBuna NpuMeHeHUs HacToAWero craHgapTa ycTaHoBneHbl B TOCT P 1.0—2012 (pa3sgen 8).
NHdopmauuns 06 n3MeHeHUAX K HacT oAl eMy cTaHgap Ty ny6ukyeTCcsa B eXerofHom (no COCTOSHUIO Ha
1 AHBapa Tekywero roga) MHPOPMALMOHHOM YyKasaTene «HaumoHanbHble CcTaHAapTbl», a
ouumanbHblii TEeKCT W3MEeHeHWd u monpaBOK — B €XeMeCA4YHOM  MHPOpPMaLVMOHHOM ykasaTene
«HauunoHanbHble cTaHgapThbi». B cnyyaB nepecMoTpa (3aMeHbl) UM OTMeHbl HACTOALWEero craHgapra
cooTBeTCTBYylLWee yBeAoMieHne O6yaeT onNy6/MKOBAHO B 6Gnuxalilem BbiMycke €XeMecA4YHOro
MH(POPMaLNOHHOTO YyKasaTens «HauuoHanbHble cTaHfapTbi». CooTBeTCTBywWaa WHDOPMaLKS,
yBeAoMIeHNEe 1 TeKCThbl pa3MBLLaNKA TakKxe B MHDOPMaLNOHHON cucTeme o6LWero nonbL30BaHNA — Ha
oduumansHoM caliTe ®egepasbHOro areHTCTBa N0 TEeXHUYECKOMY PeryinpoBaHUi0 U MeTponorum B
ceTun MuTepHeT (Www.gost.ru)

© CtaHpapTuHcopm. 2016

HacTosiwuit cTaHAapT He MOXeT GblTb MOJIHOCTbI0 WAWM YACTUUHO BOCNPOU3BEAEH, TUPAXMPOBAH
pacnpocTpaHeH B KadyecTBe oguuUManbHOro usgaHus 6e3 paspeweHus degepanbHOr0 areHTcTBa Mo
TEXHUUYECKOMY PerympoBaHuio 1 METPOIOTUM
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HALUWOHANBbHBIAN CTAHALAPT POCCUWNCKOW OSELEPALUMU

KOMMNO3UTbl MONNMEPHbIE

OnpegeneHne ABYMEPHbLIX MeXaHUUYECKUX XapakTePUCTUK NPU N3TMGE «CIHABUU»-KOHCTPYKLUI
npv BO3felicTBUM PaBHOMEPHON Harpysku

Polymer composites.
Determination of two-dimensional mechanical characteristics of bending sandwich constructions subjected to a
distributed load

[ara BBegeHns — 2017—01—01
1 0O6nacTb NPUMEHEHUSA

HacToAawwmii cTtaHAapT pacnpocTpaHseTcs Ha MNOMIMMEpPHble KOMMO3WTbl W ycTaHaB/MBAET METOA
onpeAeneHusl ABYMEpPHbIX MeXaHUYeCKUX XapaKkTepucTUK Mpu U3rmbe «CIHABUU-KOHCTPYKUMIA npu
BO3/elicTBUM pacnpesenieHHoN Harpysku.

2 HopmaTtuBHble CCbINKK

B HacTosiwem cTaHgapTe MCNoJ/ib30BaHbl HOPMATUBHBIE CCbINIKN Ha cnegyolmne cTaHaapTbl:

FOCT 56783—2015 Komno3uTbl nonumepHble. OnpejesieHne MexXaHWYeCKUX XapakTepucTuk npu
cXaTum Matepuana BHYTPEHHEro CNos «CIHABUYU-KOHCTPYKUUU NepneHAuKynsapHO K NnockocTu obpasua
(ASTM C365/C365M— 11a CTaHfapTHbIN MeToh OnpeAeneHns CBOWNCTB MpU CXaTuUM napanfiefbHo
NAOCKOCTMU «CIHABUY»-KOHCT PYKLUN)

FOCT 6507—90 MukpomeTpbl. TexHU4yeckne ycnosus

FOCT 6616—94 MNpeobpa3zoBatenun TepmoanekTpuyeckme. ObLme TexHu4Yeckmne ycnosumsa

FOCT 32794—2014 Komno3uTbl NosiIMMepHble. TePMUHbI 1 onpeaesieHns

FTOCT P 51254—99 (MCO 6789-92) VIHCTPYMEHT MOHTaXHbIli 41 HOPMWPOBAHHOW 3aTSXKMW
pe3b60BbIX coegnHeHunii. Knoun momeHTuble. ObLmne TexHnyeckne ycnoBus

FOCT P 53228—2008 Becbl HeaBTOMaTuMyeckoro pgeicteua. YacTb 1.  MeTponornyeckue u
TexHnyeckme TpeboBaHua. VcnolTaHns

MpuvumeyaHune — lNpy NONb30BAHUN HACTOALWMM CTaHAAPTOM LieNlecoo6pasHo NpoBepuTh AelicTare
CCbINIOYHbIX CTAHAAPTOB B MHDOPMALIMOHHOM cUCTEME OBLLErO MOMb30BaHUA — Ha OhULMaNIbHOM caiiTe defepasibHOro
areHTCTBa No TEXHUYECKOMY PETY/IMPOBAHUI0 U METPO/IOTMN B CETU VIHTEPHET MM NO eXerogHomy MHDOPMAaLMOHHOMY
ykasatenio «HauuoHa/lbHble CTaHAapTbl», KOTOPbIA Ony6aMKOBaH MO COCTOSHWIO Ha 1 siHBaps Tekyliero roga, v no
BbINyCKam eXeMeCs4YHOro MH(OPMALIMOHHOTO ykasaTens «HauyoHabHble CTaHaapTbI» 3a TeKyLwmil roa. Eciv 3aMeHeH
CCbINIOYHbIV CTaHAApPT, Ha KOTOPbI [aHa HeJaTMpPOBaHHAs CCblKA, TO PEKOMEH/YeTcs WUCNo/b30BaTh AENCTBYIOLLYIO
BEPCUIO 3TOrO CTaHAapTa C YYeTOM BCEX BHECEHHbIX B [JaHHyl0 BEPCUI0 WU3MEHEHWA. EcCnn 3ameHeH CCbl/IouHbIN
CTaHAapT, Ha KOTOpbIl AaHa AaTMpoBaHHas CCbika, TO PEKOMeHAyeTcsl MCMob30BaTb BEPCMIO 3TOTO CTaHgapTa ¢
yKaszaHHbIM BbllLE TOAOM YTBEPXAeHUs (MPUHATUS). ECv nocne yTBepXAeHUst HAacTOSALEro CTaHAapTa B CCbIOYHBbINA
CTaHAapT, Ha KOTOpbIi JaHa AaTMpoBaHHAs CCbiNka, BHECEHO W3MEHEHMe, 3aTparvBalollee MoMIOKEHNe, Ha KoTopoe
faHa CCbliKa, TO 3TO NOJIOKEHUE PEKOMEHAYeTCs MPUMEHsTb 6e3 yuyeTa [4AHHOTO U3MeHeHWsi. ECAM CCbIIOYHbI
CTaHAapT OTMEHEH 6e3 3amMeHbl, TO MOJIOXKEHVe, B KOTOPOM aHa CCblfka Ha HEro, PEKOMEHZYyeTcs NPUMEHSTL B YacTy,
He 3aTpar1BaloLLeit aTy CCbKy.

3 TepMuHbI 1 onpepeneHns
B HacToswem cTaHgapTe npumMmeHeHbl TepMmuHbl no FTOCT 32794.
4 CywHOCTb MeToaa

CylHOCTb MeTOAa 3akni4aeTcss B TOM, YTO CBOGOAHO OnMpaembiil N0 KOHTYpy o6pasel, HarpyxawoT
pacnpegeneHHol Harpyskoii, co3faBaemMoil 3/71acTUYHbLIM GanNIoOHOM 3anofIHEHHBIM BOAOW, W U3MeEPAIT
n3rn6 n pactsxeHue. Mo pesynbTatam MUCNbITAHUS ONPEAENsT XECTKOCTb MpuU M3rM6e U XEeCTKOCTb npu
casure.

M3pgaHue ohuumansHoe




FOCT P 56774—2015

5 O6opyapoBaHue

5.1 VcnblTaHuA nNpoOBOAAT Ha YHMBEPCa/IbHOW wucMbITaTeNbHON MawuHe, ob6ecneynsatoleit
HarpyxeHue obpasua c 3aaHHON NOCTOAHHOW CKOPOCTbI0 NepeMeLLeHns akTUBHOro 3axBaTa U uamepeHue
Harpysku ¢ NorpewwHocTbio He 6onee 1 %.

5.2 MNpucnocobneHne ANA UCNbITAHUSA, KOHCTPYKLMSA KOTOPOro npuBefeHa Ha puc. 1. cocTouT un3:

- BEpPXHEeW yacTu, npeAcTaBAAoLWEeRn XeCcTKy0 paMy, CoeUHEHHYIO C YeTbipbMSA Onopam:

- HUXXHEeW YyacTu, npefCcTaBnatoL el XXecTkyo pamy.

5.2.1 nameTp OMOPHbIX MNOAWMNNHUKOB JO/KEH BbITh (12.7 £ 1.0) MM. BMeCTO ONOpPHbIX NOALWMNNHUKOB
[onyckaeTcs MCNOMb30BaTb CTEPXHU, pagnyc 3akpyr/ieHus KOTopbiX Ao/KeH 6biTb (6,35 + 1.00) mm.

Paboune NOBEPXHOCTM OMOPHbIX MNOALIWMHUKOB [AO/DKHbI ObITh rnagkumu, 6e3 TpewwH u cnepos
KOPPO3uN 1 nexatb B OAHOW NNOCKOCTU.

5.2.2 bontamu KpenneHuss peryiupyloT paccTosHMe MeXAy BepxXHeill W  HWXHel vacTamu
npucnoco6ieHns AN UCNbiTaHusA, TakuM o06pasom, 4To6bl o6pasel, 6611 CBOGOAHO ONMpPaeMbIM.

5.2.3 TMpucnocobnexnve Ana wucnblTaHUA [O/MKHO obecneymBaTb yc/oBue CBOOGOAHOrO onupaHus
o6pasua npu nucnbiTaHuu. MNMpumepbl NPpUcNoco6eHnit AN UCNbITaHW nNpuBeAeHbl Ha pucyHkax Al n A.2
(npunoxeHue A).

a — paccToAHWe MexX/Ay ONOPHLIMU NOAWMNNHNKAMN; 1 — GONTbI KPENNeHUs, COeANHAKLLNE BEPXHIOK W HUXHIOKW YacTu
npucnoco6neHns AnNa UCNbITAHNA; 2 — BEPXHAA YacTb NPUCNOCOGNEHNA ANA UCNbITaHUS; 3 — AaTunk nepeMeljeHus; 4, 5 — onopHele
NOAWNNHUKA; 6 — HUXKHAS Y4acTb NPUCMNOCOGNEHUS ANA UCTbITAHUA

PucyHok 1 — MpucnocobeHne ans ncnbitaHus

5.3 OnacTuyHblii 6annoH, U3roTOBNEHHbII U3 TEpMEeTUYHOro maTepuana, Hanpumep Mpope3vHeHHOW
TKaHW, 3anoJIHEHHbI XWAKOCTbIO (BOAOW MAN [APYrol HeCKMMaeMoW >XUAKOCTbI) U BblAepXuBawoLWwnii
BHYTPEHHee JaB/ieHne XUAKOCTW, BO3HMKalOLee Npu NpoBeAeHUN UCMbITaHniA.

Pa3mepbl anacTMyHOro 6annoHa BbIGMpPaT B 3aBUCMMOCTU OT BHYTPEHHWUX Pa3MepoB HUXHEN yacTu
npucnoco6aeHns ANA UcnbiTaHMA Tak. 4TO6bl BO BpeMs MCMbITaHW 31acTUYHbIA 6anioH He conpukacasncs ¢
HWXHeN 4yacTblo NpPUCNoco6reHns AN UCNbITaHW/A, NpPU 3TOM MATHO KOHTaKTa 3/1acTuyHoro 6annoHa c
06pasuoM AO/KHO NMOSTHOCTHLIO NOBTOPATL KOHTYp obpasua.

5.4 [ns wu3MepeHus AaBNeHUs BHYTPU 3nacTUYHOro 6GannoHa MCNoNb3ylT MaHOMeTpbl C
norpewwHocTbio He 6oniee 1 % OT N3MepsieMOoii Be/IMYMHbI.

5.5 [na wusmepeHus ynpyroin pedopmauun (npornba) ob6pasua MCNoNb3YyT npeobpasoBaTenun
NNHENHOro nepemMeLlLeHna ¢ NOrpeLwHoCcTbi0 He 6onee 1 % OT U3MepsaeMoii BE/TNMUYUHBI.

5.6 [lna pernctpauyun gedopmaumnii (pacTsXeHns BepxHei rpaHum obpasua) Mcnonb3ylT npubopsl,
obecneunBawuime um3MmepeHue pedopmauuii ¢ NOrpelwHoOCcTbl0 He 6onee 1% npeaenbHOro 3HayeHus
N3MepsemMoi BEIMUNHDI.

MoryT 6bITb MCMONb30BaHbl TeH30Mpeo6pas3oBaTesin CONPOTMBAEHWUS, NapameTpbl KOTOPbIX 4OJSIKHbI
oTBeuyaTb cneaywumm TpeboBaHWAM: HOMMHaNbHas 6asa — 3 MM. HanpsbkeHme — 1B wam 2 B.
conpotusneHne — He meHee 350 Om.

2



FOCT P 56774—2015

MprvmMmeuyaHus — Mosi BepxXHeii rpaHbl0 06pasLia B HACTOSLLEM CTaHZapTe NOHUMAIOT GOKOBYH MOBEPXHOCTb

o6pasua, 06pa3oBaHHyl0 MATepUasioM BHELLHEro Cos 06pasua, Ha KOTOpylo BO3AeNCTBYET Harpyska, Mof HbkHeld

rpaHbio — GOKOBYH MOBEPXHOCTL 06pasla, 06pa3oBaHHyl0 MaTepuasioM BHELLHErO C/108 06pasLa, NPOoTUBOMOOXKHYIO
Harpyxaemoii.

5.7 Kntoy MoMeHTHbI no FTOCT P 51254.

5.8 MukpomeTp no FOCT 6507, obecneunBatoLnin 13MepeHne ¢ TOYHOCTbIO = 0.025 MMm.

5.9 Becbl no FOCT P 53228 ¢ norpewHoCcTbio n3mepeHnin He 6onee 0.1 1.

5.10 MNpeobpa3oBatenu TepmoanekTpuyeckne knacca 1 no FOCT 6616.

5.11 [na npepoTBpalieHna paspylleHns BepxHeil rpaHu obpasua WMCNonb3ylwT MeTannnyeckue
nAacTWHbl TOAWMHOK 1.6 MM. Kol 1/3w. rae w — ANvHA UKW WupuHa obpasua. WupuHa meTananyecknx
NAacTUH 3aBUCUT OT PACCTOSHUA MeXAY ONOPHbIMU MOALWUMHUKAMU (CM. PUCYHOK 2).

MeTannuyeckue naacTUHbl pacnonaralwT Ha obpasue, Kak nokasaHo Ha puc. 2.

a — paccTosHWe MeXAy ONOPHbIMW NOAWMNHUKAMMU; 1 — MeTannnyeckue NNacTUHbl; 2 — rpaHu 06pasL 0B, NOJBEPXKEHHbIE
paspyleHuto

PucyHok 2
6 MNoproToBKa K NpoBefeHU0 UcnbiTaHUsA

6.1 MoarotoBka o6pasyos

6.1.1 [ns onpeaeneHns [ABYMEPHbIX MeXaHWYeCKUX XapakTepucTuk npu wusrnbe «CaHABUYU»-
KOHCTPYKLMIA MCNONb3ylT oAWH ob6pasel, €c/iM WHOe He YCTaHOBJIEHO B HOPMAaTMBHOM [OKYMEHTEe Wan
TeXHNYEeCKOW AOKyMeHTauum.

6.1.2 O6pasybl M3roTOBASAKT MexXaHM4YecKoin o6paboTKOW M3 rOTOBLIX U3genunini nnm nonycdabprnkaTos
NN NyTeM CKNenBaHUA UCXOAHbIX MaTepuasnos, obpasylwWwmnx Martepnanbl BHYTPEHHETO U BHELIHEro C/10€eB
«CIHABNYUY»-KOHCTPYKLMUN.

Ycnosua n mMeTtof W3rotToeneHua obpasuos, MexaHuyeckad o6paboTka, MecTo W Hanpas/ieHue ux
BbIPE3KU YKa3biBalOT B HOPMATUBHOM AOKYMEHTE WM TEXHUYECKON AOKYyMeHTaLM Ha UcrnbiTyemoe nusgenve.

6.1.3 Ecnn matepuan BHyTpeHHero cnos obpasua umeeT MOAYNb YNPYrocTu Mnpu cxatum He bonee
300 MMa no FOCT 56783, no KOHTypy o6pasua MexAay BepxXxHel U HWKHEN rpaHbl ycTaHaBMBalT
fepeBsiHHble OpyckM € MoAynem Ynpyroctu MNpu cxXaTum He MeHee 2240 MMa. TonwuHa AepeBSHHbIX
6pyckoB AoO/XHa OblTb paBHa TOJWMWHE BHYTPeHHero cnoa ob6pasya, wupuHa — 0.016a. rge a —
paccTosiHne MexAy ONOpPHbIMY NOAWMNAHUKAMMU.

6.1.4 O6pasybl A0/MKHbI MUMETb POBHble NOBEPXHOCTU, 6e3 CKOMOB, TPELWH, PaccnoeHuii n Apyrux
[edeKToB, 3aMeTHbIX HEBOOPYXXEHHbIM /1a30M.

Bce noBepxHocTM 06pasuyoB AO/MKHbI  6biTb  NAOCKAMM, B3aWMHO NepPneHAUKYNApHbIMKU 1
napannenbHbIMU.

6.1.5 TonwwuHa o6pasua A0/KHA O6bITb paBHa TOMLWMWHE U3AENUA WU NPU 3TOM AOJ/DKHO BbINONHATHCA
ycnosue
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10 <n4 <30, (1)

rae J1— cpefHee 3HavyeHue TOMWMHbLI o6pasua, MM.

CpefHee 3HayeHue TOMWMHBI obpasya BbIYUCAAIT NO NATU 3HAYEHWAM TOMLWMHBI, U3MEPEHHbIM B
LeHTpe obpasua n nocepefnHe Kaxao CTOPOHbI obpasua.

6.1.6 [OnvnHa v wupuHa obpasua AO0MKHbI 6bITb (1.0173 + 0,0025a) mm.

Pa3Huua mexay AnvHamun guaroHaneli obpasua fonxHa 6biTb He 6onee 0,005a.

6.2 YCNnoBuA KOHAWLWOHUPOBAHUA, XPAHEHUA U UCNbITAHUA

6.2.1 O6pasybl KOHAWLMWOHMPYIOT A0 MOCTOSIHHOW Macchbl (+ 1%) M ucnbiTbiBAOT Npu TemnepaTtype
(23 +3)BC © oTHOCUTeNbHOW BnaxHocTn (50 +5) %, ecnm wnHOe He YCTAHOBMEHO B HOPMAaTUBHOM
[OKYMEHTe WM TeXHNYECKOW AOKyMeHTaLuumn Ha usgesnve.

6.2.2 O6pasubl XpaHAT Npu Tex Xe YCNOBUAX OKpyXatwlehn cpefbl, NpU KOTOPbIX MNPOBOAMNIOCH
KOHAVUNOHUPOBaHWeE.

6.3 Mepen ucnbiTaHMemM M3MepsAlOT TONWMHY obpasua, kak B 6.1.5. gnnHy un wupunHy obpasya — B
Tpex MecTax: No kpaam W B cepeguHe. CpefHee 3HayeHue TO/LWMHBLI, ANWHBI U WWPUHBI o6pasua
3anucbiBaloT B MPOTOKO/ UCMbITAHWIA.

6.4 MapkupytoT o6pasubl Kpackoi, MATKMM KapaHAalwom WAn nepmaHeHTbiIM Mapkepom. MapkupoBska
[omkHa obecneynBaTh MAEHTU(MKALWIO BEPXHENR U HUXHEI rpaHeli o6pasua.

MpumeuvaHne — Mlof HWKHEN rpaHbio 06pasLa B HACTOSLLEM CTaHZapTe NMOHMMAOT GOKOBYH NMOBEPXHOCTb
obpasua, 06pa3oBaHHy0 MaTepuasioM BHELUHEro /o5 obpasua, Ha KOTOpyl BO3AEWCTBYeT Harpyska, nepegasaemast
OT 3/M1aCTUYHOTO 6asifioHa, Nof, BEPXHEN rpaHbld — GOKOBYID MOBEPXHOCTb 06pasua, 06pa3oBaHHy MaTepuasioM
BHELLHEro c/1os 06pasua, NPOTUBOMOIOXKHYO HarpyKaeMoii.

7 TpoBefeHne ncnblTaHng

7.1 TMepefA wucnbiITaHMEM Ha MWCMbITATENbHOW MallvHe ycTaHaBAMBalT npucnocobnenve Ans
ncnblTaHns.

7.2 K HenoaBWXHOI BepxHell TpaBepce UCMbITATeIbHON MalUHbl KPensaT faTymk Harpy3ku, K KOTOpomy
KPensaT BEPXHIO0 YacTb NpMCNocobseHnsa ANa NCNbITaHWA, Kak nokasaHo Ha puc. 3.

7.3 K BepxHeil vacTu npucnocobneHns ANA UCNbITAHWA KpenaT npeobpas3oBaTenb AWHERHOro
nepemMelieHUss Takum 06pas3oM, 4TOOGbl M3MepuTe/NbHbIE HakOHEeYHUK npeob6pasoBaTens JIMHEWHOTo
nepemeLieHus 6bia1 pasmelleH TOYHO Mo LeHTpy obpasua.

7.4 Ha noABWXHOW TpaBepce wWCMbITaTeNbHOW MalWWHbl YCTaHaBAMBAOT OMOPHYK NAUTY MOf
3NacTUYHbIA 6annoH. Pa3mepbl ONOPHON NAWUTbI AO/MKHbI 6bITb 60MblIEe 31aCTUYHOTO G6ansioHa He MeHee
yeMm B noaTopa pasa.

7.5 Ha onopHoii nnuTe pasMelialoT 3/1aCTUYHbIN 6annoH TakuM 06pa3oMm, 4YTo6bl Kpas 31acTUYHOro
6annoHa 6bl1M NnapanfienbHbl KpasMm BepxHel yacTn npucnocobneHna ANsa ucnbiTaHus.

7.6 CBepxy Ha 3/1acTUyYHbIA 6anfioH yknagblBalT haHepy TOMWMHON He MeHee 21 MM U ASIMHOWN u©
LWIMPUHOW JOCTaTOYHON AN NOAAEPXKKMA HUXHEN YacTh NpucnocobaeHns Ansa ucnbliTaHus.

7.7 YcTaHaBNMBAIOT HMXHIO YacTb NpUcnocobneHna ana ucnoiTaHna Ha aHepy.

7.8 B HWXHIOI YacTb Npucnoco6reHnsa Ans ucnbiTaHuii nomeliaT obpasel. BoipaBHMBaT obpasel,
OTHOCUTE/NBHO KpaeB HWKHER YyacTu Npucnoco6ieHnsa Ans UCnNbITaHWA.

7.9 PasmewalT Ha obpasue MeTan/Myeckume nAacCTUHbI, Kak MOKa3aHO Ha PUCYHKe 2. a TakKxe
npn6opbl A4Nna peructpauumn gedopmanun (pacTsxxeHns BepxHei rpaHn obpasua).

7.10 Mo ueHTpy obpasuya pasmelarwT AepPeBAHHY WAN NNACTUKOBYH NNACTUHY TOMWWHON 3MM,
ONVMHON 1 WUPWMHOA 32 MM. KOTOpasi CAYXWT ni1atdopmMoil AN M3MEpPUTENbHOTO  HakKOHe4yHuka
npeob6pasoBaTtens NMHEHOro nepemMeLLeHus.
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1— paTymk Harpysku; 2— 60Tbl KPensIeHUs, COeANHAIOLLME BEPXHIOK W HKHIOK YacTh NpUcnocobniexnns gns
UCNbITaHUA; 3 — BEPXHAS YacTb NPUCNOCOBNEHNA AN UCMbITAHWS; 4 — faTuvK nepemelleHuns; 5 — onopHble
NOALUNMHUKY; 6 — o0bpaseL; 7— HWKHAA YacTb MPUCNOCOGEHNS A1 UCTIbITaHUSA; 8 — 3/1aCTUYHbBIA GasIoH;

9 — onopHas nauTa noj 3nacTuuHbli 6annoH; 10— noasuxHasa Tpasepca MUcnbiTaTeNbHON MalLVHbI;
11 — maHomeTp
PucyHok 3 — Cxema ucnbITaHns

7.11 OGHYNAWT faTunK Harpysku.

7.12 TMpuBoAAT B [AelicTBUE MNOABWXHYH TpaBepcy [0 COAMXKEHUS BEPXHEN W HUXHER uvacTei
npucnoco6eHna AN UCNbITAHUA Ha paccTosaHne 5 — 6 MM.

7.13 3aTtarmBaloT 60NTbl KpenneHus Takum obpas3om, 4ToObl MeXAy BEepxXHeil W HWKHel yactamu
npucnocob6neHna ocTtasncs 3asop.

7.14 TlpoBepAOT pasmMelleHne MeTaninyecknx naactuH.

7.15 OnyckalT NOABUXHYIO TpaBepcy.

7.16 Y6upatoT haHepy (CM. 7.6).

7.17 NMopakntoyaloT K 31aCTUHHOMY 6annoHy MaHoMmeTp.

7.18 MpuBOoAAT B fAelicTBME MNOABWXHYK TpaBepcy W NpuknagbiBaloT K obpasuy Harpysky 22 H.
LleHTpupyloT anacTUuHbIii 6an10H OTHOCMTENIbHO KpaeB Npucnoco6aeHns Ansa UcnblTaHus.

7.19 3aTtarnBalT 60NTbl NpU KPYTALWEM MOMEHTe, onpejeneHHOM B cOOTBeTCTBUM ¢ 7.19.1 — 7.19.7.

7.19.1 3atarusaloT 601Tbl NpPU KPyTALLEM MOMeHTe 1.8 H m.

7.19.2 MNpuBOAAT B fAelicTBME NOABWXHYK TpaBepcy W NpuknagbiBaloT K obpasuy Harpysky 44 H.
O6HyNAIT MaHOMeTp 1 Nnpeo6pa3oBaTesib IMHEHHOTO NepemMeLLeHus.

7.19.3 3anucblBaloT KPYTALWMIA MOMEHT.

a
7.19.4 HarpyxaloT obpasel CO CKOpPOCTbi 1 MM/MUH A0 3HauyeHus, paBHoro 0.1c/—, rae d = 1 mm.
n

3anucbiBalOT 3HavYeHuWe [faBneHuUs B 3/lacTUYHOM 6ansioHe, npornb naHenu u gedopmauunio obpasua ¢
4yacToToli He MeHee Tpex u3MepeHuii B cekyHay. CTpOST rpaduk 3aBUCUMOCTY AaBneHns oT gedopmauuu.

7.19.5 YBenuunBawT KpyTAWMNA MOMEHT Ha 1.8 H m.

7.19.6 TMosTopsAtloT onepauuu no 7.19.2 — 7.19.4. CpaBHMBAIOT Yr/bl HakKNOHa MNOCTPOEHHbIX
rpadnkoB.

7.19.7 Ecnn pasHuua mexay yrnamu HaknoHa rpaduka 6onee 1 %, cHMmalT Harpysky c obpasua,
noBTOPAIOT onepauun no 7.19.5 — 7.19.6.

7.19.8 Ecnn pasHuua Mexay yrnamu HaknoHa rpaduka meHee 1 %. 3anucbiBalOT KPYTAWMIA MOMEHT 1
MCNoMb3YIT ero B fa/ibHelnX UCNbITaHNAX, CHUMAIOT Harpysky ¢ o6pasua.

7.20 Mpu ycTaHOBMEHMW 3aBUCUMOCTW npornba OT faBfeHusa/Harpyskm nNOBTOPAT onepauuu no
7.19.2 — 7.19.4. YMmeHblWwalT Harpy3ky Ha obpasey Ao 44 H n 3anucbiBaloT nokasaHus npeobpasoBaTens
NMHelHOro nepemMelleHnsa (3HayeHne ocTaTtouyHol fedopmauuu), a Takke BpeMs M3MEepeHUs OCTaTo4HON
aedopmauun.

7.21 CHumaloT Harpysky ¢ o6pasua 1 NoBTOpPSOT onepauum no 7.20 oT ceMun Ao fecATun pas.

7.22 TMpu onpejeneHun npoyHocTM obpasua nNpuBOAAT B AelcTBME MNOABUXKHYK TpaBepcy u
npuknagbiBaloT K o6pasyy Harpysky 44 H. o6HynsAwT MaHOMeTp W npeobpasoBaTeflb JIMHENRHOro
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nepemMeLLeHUss M 3anucbiBalT KPYTALWMIA MOMeHT. HarpyxailoT obpasel, € Takoli CKOpPOCTbK, 4TOObI
paspylweHne obpasua MpoMcxoAuno B MHTepBane oT 10 Ao 20 MWH. 3anucbiBas 3HayeHWe faBfieHUs B
anacTuyHom 6GannoHe, nporn6 naHenu u gedopmauyunio obpasua C 4acToToil He MeHee 3 M3MepeHus B
cekyHay.

Mocne paspyweHMsa yMeHbllawT Harpysky Ha o6pasey Ao 44 H w» 3anucbiBalOT nokasaHus
npeobpasoBaTena /NMHENWHOro nepemeweHus (3HayeHWe OCTaToOYHO pedopmauumn), a Takke Bpems
N3MepeHna ocTaTouyHol gedopmaunm.

7.23 Ecnn paspyweHue o6pasloB MNpOUCXOAUT Ha PacCTOSHWM OT OMOPHbIX MNOALIWMHUKOB,
npeBbiWatwlemMm TonawuHy o6pasua, WM paspylleHMe Mpou3owsno BcrefcTBue pfedekta obpasua,
pe3ynbTaTthl HE YYMUTbIBAKT U MPOBOAAT NOBTOPHbIE UCMNbITAHUS HA HOBOM o6Gpasue.

PesynbTaTbl UCMbITAHUA YUNTLIBAKOT, €CIN XapakTep paspyleHns obpasua cCooTBETCTBYeT O4HOMY K3
crnefylLwmx:

- CABWT MaTepuana BHYTPEHHErO CNOsi «CIHABUUYU-KOHCTPYKL WK,

- OTCnavBaHWe BepXHEeW WAW HWKHeR rpaHn OT wMmaTepuana BHYTPEHHEro C/I0A  «C3UABUY»-
KOHCTPYKLMK;

- paspylleHune Npu pacTsXeHUN BepPXHel rpaHu.

8 O6paboTka pe3ynbTaToB

8.1 MNMpumeHeHne cBOGOLHO OMEPTON rpaHuLibl NO3BO/IAET NCMOb30BaTh NPy 06paboTke pe3ynbTaToB
UCNbITaHNA pelleHne ypaBHeHns HaBbe (ABOWHOW pag ®ypbe).
8.2 XXecTkocTb npu casure S. H/MM. BbIYNCAAKOT No hopmyne

roe Ci — KOHCTaHTa U3 pelleHuns ypaBHeHna Hasbe. HMM 2
C2— KOHCTaHTbl U3 peweHna ypasHeHna Hasbe, H;
co* — 3HauveHune npornba naHenun, mMw;

B — xecTkocTb npu nsrnbe. H mm.
8.3 XecTkocTb npu u3rnbe B. H MM. BblUMCAAKT No hopmyne

Chc+2)
; (3
2(e<+£]]
rae C — TOJILMHA BHYTPEHHETO C/1I05 «C3HABUYIO-KOUCTPYKLUMN, MM,
|/ — ToNWMNHA BHELWHEr0 CNoA «CIHABUYN-KOHCTPYKLUN, MM;
ex — OTHOCUTEJIbHOE YAJ/IMHEHNEe, U3MepPeHHOoe BAO0/b A/INHbI obpasua:
ey — OTHOCUTEeNbHOE YyA/INHEHNE, U3MEPEHHOE BAO/b WNPUHBI 0bpasua.
8.4 KoHCTaHTy 13 peweHns ypaBHeHusa Hasbe Ci, H MM2 BbiunCAsAOT No popmyne
cos(m ')cos(M-"-
bPa* £ a a r0AX, or.NNYa
| ) pkals t-Sin LK )
na*n To(T: +n:Y a
roe PT— paBneHue BHYTPM 3nacTuyHoro 6annoxHa. MMa;
a — pacCcTofiHMe Mex/y ONOPHbIMU NOALWMNNHUKAMU, MM;
N — KONMYecTBO BK/IIOYEHHbIX Y1EHOB pPAAa,;
P— KOIPDULMEHT, MM.
KoHCTaHTy 13 pewexns ypaBsHeHus Hasbe Cr. H. BblUMCAAOT No chopmyne
y Ccos(—-)cos(M-"- QX M
6P a- Y Y X, . My
C. y Y 2 £— sin-——-- sm—— (5

mn{rrr+/ry a a

KoathpuumeHT 4 MM, BbIYUCNAOT NO opmyne

He
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(6)

roe r — acppekTMBHAA nnowanb 06s1acTv 4eACTBUA HATPy3Kn, MM2.
O hekTUBHYO naowaab obnactTn geicTeus Harpyskm Aell BbIUUCAAT No hopmyne

A% ]
raoe  F,n— obuian Harpyska Ha obpaseu,. H.

8.5 [nsA obecnevyeHnss cxoAumMocTu psga 3HavyeHne N Ao/mMKHO 6bITb He 6onee 20.
CX0AUMOCTb yKa3blBalT, €C/IM BbINO/IHAETCHA ycnoBue

.s".’
< E, (8)
rae Sn — cymma psga ¢ N uneHamu;
e — npefBapuTenbHO onpejenieHHas pa3HocTb (kak npasuio. »:*0,01).
8.6 LN opTOTPOJIHbIX 06/ML0BOYHBLIX NAACTUH HEOBXO0ANMO BbIYUC/INTL TPWU 3HAYEHUSA XECTKOCTU Npun
nsrnbe, a 415 OPTOTPONHOIO
BHYTPEHHEro cnos — fABa 3HayeHusd. Takum o6pas3om, nonyyawT nNATb YpaBHeHW NS NATU

HEeN3BECTHbIX 3HAUYEHWNII XXECTKOCTHU.
9 TlMpoToKON MUcnbITaHUA

PesynbTaTbl NpoBeeHNs UCNbiTaHWit 0hOPMAAIOT B BUAE MPOTOKO», KOTOPbIA JOMXEH codepXaTb:

- CCbI/ZIKY Ha HacTosWuWii cTaH[apT;

- onucaHWe «C3HABUYE-KOHCTPYKLUWMW, BK/IOYas: TuM, 0603HauyeHuWe, NPUCBOEHHOE W3roTOBUTENEM,
HOMep napTuu;

- onucaHne BHELUHero cnos;

- onucaHne BHYTPEHHEro C/nos «C3HABMWYE-KOHCTPYKLMU, BKIOYasA; AaTy Havana U3roToBieHWs, AaTty
OKOHYaHWA  W3rOTOB/IEHWUS, XapakTepucTuky npouecca W3roTOB/AEHWA, ONuUCaHWe  UCNOob3yeMoro
obopyaoBaHus;

- UHchopMaLuio 0 MOAroTOBKE U Mapkuposke obpasua;

- reomeTpuyeckue napameTpbl o6pasua;

- Maccy o6pasua.

- cBefieHna 06 Ncnosib3yeMoM 060pyL0BaHUN ANA UCMbITAHWIA;

- YCNIOBUSI KOHAULWOHUPOBAHUA U UCMbITAHUS;

- paccTosiHMe MexAy OMOPHbIMU NOAWUNHUKAMNU;

- CKOPOCTb NepemMelleHns akTUBHOrO 3axBara,;

- KpYTALWNIA MOMEHT 3aTsXXKN 601TOB KpenaeHus:

- XeCTKOCTb Npu cABUre;

- )XeCTKOCTb Npu n3rube;

- rpadyvik 3aBMCMMOCTU JaBneHns oT gedopmanuu;

- 3aBUCMMOCTb Nporuba oT faBneHns/Harpysku:

- PeXxuM 1 mecTo paspylieHus obpasua:

- faTy npoBefeHns UCMbITaHus.
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MpunoxeHue A
(cnpaBoyHoe)

PucyHok A. 1
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MpunoxeHue OA
(cnpaBoyHoe)

OpuUrMHaNbHbI TEKCT MOAUP NLNPOBAHHbBIX CTPYKTYPHbIX 3/1EMEHTOB

JA-1

106nacTb NpUMEHeHNs

1.1 laHHaA MeToAMKa UCMbITaHUA paccMaTpvBaeT CBOWCTBA NpU M3rnbe B MIOCKOCTU Y MHOTOC/IOWHbIX NAacTuH
13 KOMNO3WLMOHHBIX MaTepnanos, NoABepraembIx pacnpefeneHHol Harpyske. PUTUHT 415 UCTbITaHWI B CBOEM COCTaBe
yunTbiBaeT pasmMelleHve obpasua, NpeacTaBnflowero co6oii 0OTHOCUTENBHO KPYNHOrabapuTHyO KBafpaTHY NaHesb,
KoTopass npefgycmarpuBaeT CBOOGOAHOE OnvpaHue Mo BCeMy MNepumeTpy, a pacnpefefieHHas Harpyska
npegycMaTpuBaeTcs npu NOMoLLy 6anioHa faBneHns, 3anoHEHHOro BOAOM. Takoi TUN HarpyXXeHns oT/IMYeH OT Tuna B
npouefype Mo MeToAuke wucmbiTaHuii C333, B KOTOPO COCpPEefOTOYEHHAs Harpy3ka HaBOAWUTCS [A11s1 TOro, UTOObI
NosyYnTb SINHEHBIA NIOCKMIA 13rn6 B 0bpasuax, nmetoLmx oopmMy 6asku.

1.2 laHHasi MeToAMKa UCMbITaHWIA NPUMEHSIETCS MO OTHOLLEHUIO K KOMMO3ULMOHHLIM MaTtepuasiaMm MHOTOC/I0HOM
CTPYKTYpbl, KOTOpble NoApasymMeBatoT HaslMume OTHOCUTENbHO TOICTOrO CN0A MaTepuasia 3ano/iHUTeNs, NPUKIEEHHOrO K
o06enM rpaHsM Npu MNOMOLWM ajresvBa C TOHKOMMUCTOBbLIMK MaTepuanamMu, KOTOpble COCTOST U3 6osiee M/IoTHOrO,
BbICOKOMOZY/IbHOTO MaTtepuana, kak npaswio. — C NOMMMEpHO/ MaTpuueil ¢ apMMpoBaHMEM BbICOKOMOAY/bHbIMU
BOJIOKHaMMU.

1.3 3HayeHus, ykasaHHble B eguHuuax CU wnm xe B flolimax M PyHTax, AO/DKHbI paccmaTpvBaTtbCcsi MO
OTAENbHOCTU Kak CTaHfJapTHble. B TeKCcTe 3Ha4YeHUs, BbIPaXEHHbIE B aHIIMINCXOW cucTeme mep. npuBeAeHbl B CKOOKax.
3HaueHus, ykasaHHble B KaXOOW CUCTEME M3MEpPEHWld, He SIBMIAKTCA TOYHbIMU 3KBUBASIEHTaMW ApYr Apyra; no 3Toi
NPUYMHE KaXAyl CUCTEMY W3MEPeHUi MCNOoNb3ylT He3aBMCUMO OT Apyroi. Mpu o6begvHeHWM 3HauveHwuin u3 AByX
CMCTEM MOXET BbITb HECOOTBETCTBUE CO CTaHAAPTOM.

1.4 Hactosawmii cTaHAapT He npegnonaraeT OCBELLEHWS BCEX MNOMOXEHWI kacaTefnbHO 6e30nacHoCTH, ecnu
TakoBble WMEKTCH, KOTOpble COMPSHXKEHbl C €ero Kcnosib3oBaHveM. OpraHusauus MeponpuaTuiAi No obecneyeHuto
Hagnexatleii 6e30MacHOCTM U TUIMEeHbl Tpyda W onpefenieHne NpPUMEHUMOCTM HOPMATMBHLIX OrpaHuyeHuii nepeg
1Cnonb3oBaHMeM HACTOALLEro CTaHAapTa ABNSETCA OTBETCTBEHHOCTLIO NO/b30BaTeNs JaHHOro cTaHaapTa.

NMpnmevyaHune — Pepakyus pasjena usmMeHeHa ANs npusBefeHns a cooTBeTcTeue ¢ Tpe6oBannsmn FOCT P 1.5 (nyHKT 3.1)
nroCT 1.5 (noagpasaen 3.7).

AA.2

2.1 CtaHgapTbl ASTM:

C274 KOHCTPYKLMOHHbIE MHOTOC/10ViHbIe CTPYKTYPbl. TepMUHBI;

C365/C365M MeToamka WCNbITaHWsi CBOWCTB Ha CXaTue B HanpaB/ieHUW NEePneHAVKYNISPHO CosM Y
3anofHUTeNeil MHOroCNoMHbIX CTPYKTYP;

C333 MeToguka UCMbITaHNA CBOWCTB NPY N3ro6e MHOTOC/IONHBIX KOHCTPYKLNIA;

D792 CraHpapTHas MeToAuka onpefjeneHvus NAOTHOCTM W yAenbHOro Beca (OTHOCWUTENbHOW M/I0THOCTW)
MNAcTUKOBbIX MACcC MO 06bEMY BbITECHEHHOM XMAKOCTH:

D2584 CraHgapTHas MeToAvKa onpegeneHns notepb npy NpoKaiMBaHUM OTBEPXAEHHbLIX apMUPOBaHHBLIX CMOJT;

D2734 CraHpapTHas meToavka ucnbiTaHunii. CogepxaHune nycToT B apMUPOBaHHbIX MiacTukax;

D3171 CraHgapTHas meToavka uUcnbiTaHuii. CoaepxaHne KOMMNOHEHTOB KOMMO3WTHLIX MaTepuasios;

D3878 Komno3ununoHHble Matepuasibl. TEpMUHbI;

E4 MeTogyKa NOBEpKW YCWUWIA YCTAHOBOK A/151 UCIbITaHWIA;

E6 MeToamka MexaHU4eckux UcnbitTaHuii. TEPMUHBI;

E251 MeToguka WuCMbITaHUA 3KCMyaTauMoHHbIX MNapaMeTpoB  Pe3NCTUBHbLIX MPUOOPOB ANA  U3MEpeHust
Aechopmaumn MeTanImuecknx CBasei;

E1237 PykoBOACTBO K MOHTaXy Pe3VNCTUBHbIX NPMOOPOB A8 U3MepeHus gedopmaLimy MeTasIMYecknx CBA3el;

2.2 TpunoxeHve K ctaHgapty ASTM:

®OUTUHT ANA UCMbITaHWIA NNACTUH MHOFOC/IOVHBLIX KOHCTPYKUUIA 1 rmapoavHamuyeckuii 6annoH fasneHus. ASTM
D6416.D6416M

MpumeuyaHune — Pefakuua pasgena usmMeHeHa ANa npusefeHus B cooTBeTcTBue CTpe6oBaHuamu FOCT P 1.5 (NyHKT 3.B)
nrocCT 1.5 (nogpasgen 3.8).

OA.3

3.1 TepmuHonornyeckuit ctaHgapt D3878 onucbiBaeT TEPMUHOMNOIMIO, KOTOpasi OTHOCWUTCA K BOMOKHaM U WX
KOMMO3MTaM C BbICOKO/ MPOYHOCTBIO Ha paspbiB. B TepmuHonornueckom cTtaHgapte C274 npuBefAeHbl TEPMUHBI,
KOTOpble OTHOCATCSA K KOHCTPYKLMOHHBIM MHOTOC/IOVHbIM CTPYKTypam. TepmuHbl B «[lpakTuke E6» ykasblBaloT Ha
MOHATUA, OTHOCALLMECH K MEXaHWYECKUM WUCMbITaHuAM. B cniyyaB pasHOUTEHUS B MOHMMaHUW TEPMUHOB Haf, BCEMU
npouvMu cTaHgapTamu, onpeaensowmMn TEPMUHONOMNIO, NMPENMYLLLECTBO MEIOT TEPMUHbLI CTaHaapTa D3878.

3.2 OnpefieneHnst TepMUHOB, UCMOMb3YEMbIX B JAHHOM CTaHjapTe:

321 XECTKOCTb NpU u3rmbe —  CBOWCTBO MHOrOC/IOMHON CTPYKTYpbl, KOTOPOe MO3BOJISAET CONPOTUBAATLCA
ynpyrum gechopmaumsam nsrmba;

10
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3.2.2 3anonHuTenb — C/OI, PacnoNOXeHHbIA N0 LEeHTPY MHOrOC/OMHON KOHCTPYKUMW, KaK NpaBuio, Masioi
MIOTHOCTK, KOTOPbIM OTAENSIOTCA M NPUBOAATCA B YCTONUMBOE COCTOSIHWE OG/IMLIOBOYHbIE C/IOM, a Takke KOTOpbIi
nepesaeT CABUIOBOE yCUNMe Mexay 06/IMLOBOYHLIMU CI0SIMW U NPeSCcTaBnseT u3 cebst OCHOBHOWN mMaTepuas, KOTOpbIM
ob6ecneynBaeTcsa CTOMKOCTb K CABUTY B KOHCTPYKLMN:

3.2.3 06/ML0BOYHBIV NIMCT — 3/1EMEHT KOHCTPYKL MM Hanbonee 6U3KUIA K NocnegHeMy C0K0 WU BbINOMHEHHBIN
13 KOMNO3WLMOHHOIO MaTepuana B KOHCTPYKLMM € 3anofiHuTeneM. JaHHbllii 3NeMeHT XapakTepusyeTcsi TOHKAM C/I0eM 1
BbICOKOI NIOTHOCTbIO, KOTOPbI MMeeT CBOWCTBO COMPOTUB/EHNS GOMBLUMHCTBY Harpy3okK, HanpasieHHbIX NapasinesibHo
CNOSIM Y MOMEHTaM M3rnba — neprneHanKyNSpPHO CNOSM: CUHOHMMBI: 06/MLOBKA, 06LUMBKA, a Takke BHELUHWIA CNOi;

3.2.4 30Ha BAWSHWA Harpy3km — OrpaHuWyeHHas naowafb MOBEPXHOCTW OG/ULOBKA MHOTOC/IOMHOW nmaHenm,
KOTOpasi conpukacaeTcs ¢ 6a/1/IOHOM JaB/IEHUS B X0 HarpyXeHust;

3.2.5 rngpoguMHamuyecknii 6annoH — OGaI/IOH AaBneHus KBaApaTHOW (hopMbl, W3rOTOBMIEHHBIA W3 ABYX
KBapaTHbIX 3/1EMEHTOB MPOPE3VHEHHOM TKaHU MPOMbILLIEHHOTO Ha3HaYeHusi. Takue 3/1eMeHTbl HaknaabIBalT Apyr K
APYry 1 KpensaTcs No KpasiM 60N1TOBbIM KPEMNEXOM, CTEPXHAMU U3 MSITKOI CTanw;

3.2.6 130TPONHLIA MaTepuan — maTepuas, KOTOpblii MMeeT [aBHbIM 06pa3oM OMHAKOBbLIE CBOCTBA B /IOG0M
HanpasneHuu;

3.2.7 opTOTPOMHbIA MaTepuan — matepuasl, B KOTOPOM WCC/efyeMoe CBOWCTBO B KOHKPETHOM TOUke MmeeT Tpu
B3aUMHO NepneHAVKYNSpHbIe MNIOCKOCTY CMMMETPWUM, KOTOpble MpU WX COBMECTHOM Yy4eTe OonpefensioT rnaBHyto
cucTeMy KoopayHaT Matepuana;

3.2.8 6a/IoH AaBneHusi, — KOHTelHep M3 MPOYHOro, HO B TO XE BPeMsi MoJaT/IMBOro Martepuana, KoTopblii
3ano/HAT BOLOW WM MHOM XUAKOCTLIO, HE NMOABEPXKEHHOW CxaTuio. Takoll 6a/110H AO/MKeH obecneynBaTb obneraHme
Mo KOHTYpy 06pasua-naHenyu npy UCNbITaHWM CO CTaHAAPTHOW Harpy3kold, ecnv npyu NomoLLy annapata Afs UChbITaHui
NPOBOAAT CXMMALOLLYIO Harpy3Kky B Hanpas/ieHUy NPOTUB NOBEPXHOCTW OG/INLIOBKM;

3.2.9 XecTKoCTb Ha CABWI — CBOCTBO MHOFOC/IONHON KOHCTPYKUMW, KOTOpas NO3BONSET COMPOTUBSTLCS
fedhopmauuam casura. CUHOHUM — CABUTOBas XECTKOCTb;

3.2.10 ucnbiTaTenbHas naHenb — KBagpaTHasi KOHTPOMbHAA NAACTVHA U3 MHOTOC/IONHON KOHCTPYKLMKN, KOTOPYHO
U3roTaBNMBAOT A/151 NPOBEAEHUSI UCTIbITAHUS CBOCTB NpU M3rn6e B NAockocT CUHOHWMbI — NaHesb MHOrOC/I0MHOM
KOHCTPYKLUMKM, MNiacTHa K3 C/I0MCTOTO KOMMO3WLMOHHOTO MaTepuasia C 3anofiHuTeneM, naHeflb W3 C/IOMCTOro
KOMMNO3ULMOHHOrO MaTeprasia ¢ 3ano/iHMTeneMm, a Takke o6paseL-naHerb.

MpumeuvuaHne — Pepgakuna pasgena usMeHeHa ANA npusefeHns B cooTBeTcTBue ¢ Tpe6oBaHuamu NOCT P 1.5 (nyHKT 3.7)
n rOCT 1.5 (nogpasgen 3.9).

OA.4

4 CsopHas nHchopmauus no MeToAdy UChbITaHui

4.1 VcnbiTaTenbHas NaHenb KBaApaTHOrO CeYeHWst MMeeT cBOGOAHbIe OMopbl MO BCeM YeTbIPeM yriam 1 Ha Hee
nocpefACcTBOM 6GaslloHa, HAaMOHEHHOTO BOAON, MPOWCXOAUT PaBHOMEPHOe pacnpefernieHne Harpysku Ha 4vacTb ee
noBepxHoCTW. [laBneHne, KOTOPOe OKa3blBAETCA Ha NaHeslb, YBENYMBAIOT MPY MOMOLUM MAUT KOHCTPYKUWM ANnS
ucnbiTaHuii. Mpu UCMbITAHUM U3MEPSAIOT SIMHEHYI0 XapaKTepuCTUKy CBOWCTB Ha U3rMb y naHenn U3 MHOrOC0MHOMo
KOMMO3ULMOHHOrO MaTepuana B OTHOLIEHWUK Ypyrux Aedopmauuii v gechopmauuii, koraa naHenb nogsepratoT YeTKo
3a/laHHON pacnpefeneHHoli Harpyske.

4.2 Ynpyrylo pgecopmaunio naHenu B MOMEHT Harpyskh KOHTPOAMPYKOT MNpW  MOMOLM  JIMHERHOoro
npeo6pa3oBaTenisi CKOPOCTU MEepeMeLUeHNs, KOTOpbI pacrofioxXeH MO LEeHTPY W KOTOpbI/i BXOAUT B KOHTaKT C
NMOBEPXHOCTbI0 CTOPOHbI PACTSHKEHNSI.

4.3 KOHTpO/Mb HarpyskM NpOBOAAT Kak [AATYMKOM Harpysku, MNpUKPenseHHbIM K TpaBepcHOW rosoBke,
nocnefoBaTe/lbHO NOACOeANHEHHbIM K COUTUHTY ANA UCMbITaHUii, Tak W npeobpas3oBarenemM AaBfieHUs B CamoOM
6an1/10He fasneHus. Mo Toi nNpuymnHe, YTo GasI/IOH JaBNEHUS Takke BO BCEX Cy4asx Moc/efoBaTeslbHO COeANHSIIOT C
[aTunMKoM Harpyskm v (OUTUHIOM [/ UCMbITAHUA, WUCTUHHYIO MOBEPXHOCTb KOHTaKTa B Mosie AaB/ieHUi NOCTOSIHHO
KOHTPO/IMPYIOT MO Mepe (DaKTOPMHOXECTBA «Harpyska'jaB/eHne».

4.4 KoHTponupoBaTb fehopMaumio MOXHO NpU MNOMOLUM OnepaTMBHO YCTaHaB/IMBaeMblX TEH304aT4MKOB,
KOTOpble MPUKIENBAIOT K MOBEPXHOCTU OG/IMLOBKM CO CTOPOHbI pacTshkeHus. Tunosas cxema pasMeLleHnsi YeTbipex
nocafjouHbIX MeCT Mof AaT4ukuM C paBHOMEPHbIM MEXOCEBbIM PacCTOsHWEM ob6ecneunBatloTcst BAO/b OAHON M3 oceit
CUMMETPUMN MNAaCTUHBbI.

MpumeuvuaHune — Pegakuyna pasgena naMeHeHa s npueefieHna a cooTseTcTeue ¢ Tpe6osannamm FOCT 1.5 (NyHKT 7.9.5).

OA.5

7. Annapatypa

7.1 Mpouegypbl A B n C. Cxema, UnnocTpupytoLas OCHOBHbIE KOMMOHEHTbI annapartypbl 415 AaHHOVW MeToanKn
UCMbITaHWiA, MoKasaHa Ha puc. 1.

7.1.1 AnnapaT A4Nna ucnbiTaHuii. cnbitaTenbHblii annapat AO/MKEH COOTBETCTBOBATb METOAMUKE UCMbITaHWi E4 n
crnefyowym TpeboBaHnAM:

7.1.1.1 ronoskn annapata Ans ucnbiTaHWiA. AnnapaT A0S WUCMbITaHWI [0/MKEH BKIYaTb B CBOEM COCTaBe Kak
OCHOBHYIO HEMOABWXHY!O, Tak U NOABWXHYHO r0/TIOBKY:

7.1.1.2 npuBofHON MexaHn3Mm. MNp1BOAHON MeXaHW3M annaparta 418 UCNbITaHU [Oo/MKEeH NepefasaTtb NOABWKHON
rOI0BKE PErysIMpyemMylo CKOPOCTb OTHOCUTE/IbHO HEMOABUXHOW ronoBku. CKOPOCTb MNOABWKHON [ONOBKM [OHKHA
perynvpoBaTbCsa B COOTBETCTBUM C nn. 11.3;
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1— patumnk Harpysku; 2 — 60NTbl KPENJIEHNA, COeANHSAIOLLME BEPXHIOI 1 HUXKHIOK YacTy NprUcnocobieHus ans
UCMbITaHus; 3 — BEPXHAS YacTb NPUCMIOCOBNEHUS ANA UCTIbITAHNS; 4 — AaTuuK NepemelleHunst; 5 — onopHble
NOALUNMHMKN; 6 — obpaseL; 7 — HWKHSAA YacTb MPUCMOCOGIEHNS AN UCMbITaHWS; 8 — 31aCTUYHbIN 6au1I0H;

9 — ornopHas nauTa noj 31acTUUHbIA 6a110H; 10— noABMXHaA Tpasepca UCMbITaTeIbHON MalLHbI;
11 — maHomeTp

PuncyHok 1— Cxema 3/1eMeHTOB AJ151 UCTIbITaHUsi Ha U3M/16 B MAIOCKOCTY A/151 MHOTOC/I0MHOM N1acTUHbI

7113 VHAVKATOP Harpysku. VHAMKaTop Harpysku annaparta An1s UCMbITaHWi npefHas3HaveH Ans onpegenexus
nokasaHusi CyMMapHOI Cusbl, NepegaBaemoii 06pasLly A1 UCMbITaHWiA. [laHHoe YCTPOCTBO HE JO/MKHO MMETb MHEPLK
N [LO/MKHO onpefensaTb CUIy C TOYHOCTbIO B AvanasoHe Cui [JAaHHOro WCCrefoBaHWa C MorpewwHocTblo +1 % oT
N3MEPSIEMOr0 3HauyeHusl. PaccmaTtpuBaemslii(-e) ananasoH(-bl) Harpy3ku MoXeT(-yT) 6biTb AOCTATOYHO HU3KUM(M) NSt
OLleHKM MOAyNns ynpyroct npu msrmbe v Mogyns ynpyroctu nNpv CABUTE WM Xe ropasfo Bbille npu onpeaeneHun
3HaYEeHUIA CUNbI, UK XXEe. Kak 1 NepBoe, Tak 1 nocnegHee, ec/in 3To HE06X0AUMO.

7.1.2 Harpyxatolwiee npucnocobneHne. CornacHo cxeme Ha puc. 1. Harpyxatoliee npucnocobseHne coctouT n3
[OBYX YacTeli: )ecTkas BEepXHsAsi NaHeslb ONOPHOM KOHCTPYKLUMKW, K KOTOPOI NOACOEAMHAIOT AATUMK, KOTOPbIA HaxoauTcs
Ha TpaBepCHOI ro/lI0BKe, Ha KOpryce OMOPHON KOHCTPYKLMKW, W XECTKOW HWKHeW naHene no Kpasm Kopryca OnopHOM
KOHCTPYKUMKW, KOTopas KpenuTca 6ontamy K yrnam BepxHeil naHenu OnopHol KOHCTpykuun. O6pasey, B Buae
MHOTOC/10/iHO/ KOMNO3UTHOW NaHenn KBaApaTHOTO CEYEHNs YAepXnBaeT Mo TopLuam B MOMEHT 3axBaTa CBEPXY W CHU3Y
npy MOMOLLM 3NEMEHTOB YKas3aHHOro npucrnocobneHns. Bce Hecylime MOBEPXHOCTU WM3rOTOBMEHbI U3 CTEpPXHeN u3
3aKasieHHO cTann gnameTpom 12.7 mm (0.5 atoiima). PaccTosiHue mMesdy onopamu Kaxgoro rabaputa npucnoco6seHns
ykasaHo Ha pucyHke 2. Cnocob yaepxuBaH1st UCNbITYEMO NaHeNy Harpyxatowym nprucnocobeHnemM rno BCeM YeTbIpeM
TOpUam nokaszaH Ha potorpadmsix Ha pucyHkax 3 v 4. Mpu n3rnée n HOPMaIbHON NOMHOW Harpy3ke naHenb ABUXETCS B
OfIHOV MNOCKOCTW. [MHA PaccTosHUA Mexay onopaMu Ao/mKHA 6biTb OfMHakoBa B 060UX W3MepeHusx. Mytem
3aTArMBaHNA 4YeTblpeX GOKOBbIX 6OMTOB MOXHO A0OOUTLCA COCTOSIHUSI CBOGOAHOTO OMUPAHWUSA. €CNM HWKHEN naHenm
coo6LLaeTcs ABMKEHNE B HANpaB/ieHNN BEPXHEIA.
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a— paccTosiHMe Mexzy ONOpHbIMU MOAWUNHUKaMU: 1— GONTbI KPEeneHUsl, COEANHSIOLLME BEPXHIOK W HUKHIOK
4acTu NpUCNOCoBIEHNA ANS UCMIbITAHNS; 2— BEPXHAS YacTb MPUCNOCOGMEHNS AN UCTbITaHUSA; 3 — AaTUMK
nepemMeLLeHunsi; 4, 5— onopHble NMOAWUMHUKA: 6 — HUWXKHSS YacTb NPUCMOCOGNEHUS ANt UCTIbITAHNS

PucyHok 2 — OnpegeneHne paccTosiHUs MeXy ornopamm A1 ykazaHusi pasMepHbIX 40MNyCKOB 06pasua-naHen

PucyHok 3 — Annapart g1 npoBefeHus NCnbiTaHna Ha u3rnb nnacTuHbl B M10CKOCTU
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PUCYHOK 4 — JlaTunK CWibl 1 YCTPOMCTBO HArPYXKEHMS MaHes M Co CTaslbHOM KannGpOBOYHOI NAACTUHOM

7.1.3 BannoH fJaBneHus — HopMasibHasi NoJiHas Harpyska, okasblBaemas Ha WUCMbITyeMyto naHesib NocpeACTBOM
repMeTnyHoro GasifioHa C BOAOW, KOTOPbIA MPWMXKUMAIOT K HWKHEN MaHenu npyu NOMOLLUM OMOPHOW MAWTbl, KOTOpas
ynupaeTcsl B NaHesb C BO3MOXHOCTbIO BEPTUKA/IbHOTO MepemelleHus. Martepuan 6annioHa — npopesvHeHHas TkaHb
NS peMHeli NPOMBbILLNIEHHOTO Ha3HaYeHWs UK Xe [Apyras naoTHas nofjar/imBas BOAOHErNpoHMLaemas TkaHb, 6ass1oH
[O/MKeH ObITb paccuMTaH Ha 3HA4YeHUA AaBfieHni, KOTOpble Heo6XOAVMbI AN paspyLIeHVst NaHenu A1s UCbITaHuiA.
O6onoyka 6anioHa Jo/KHA ObITb AOCTATOYHO NIACTUYHOM, UYTOGbI MOBTOPATb KOHTYPbl NaHenu AMS UCTbITaHWUN, B
YCNOBUSIX YCTOWYMBO HapacTaloLleli Harpy3kv ais Toro, Ytobbl o6ecneunTb paBHOMEPHOE pacnpegesnieHne Harpyskv B
30He ee BAMAHUA. Ha pucyHkax 1, 3 1 4 ncnonb3yloT CTaslbHO Pe3b60BOlt Kpenex AN CKMMaHWUS KOHLOB peMeHHOM
TKaHW AN obecneyeHns NAOTHOCTU KpensieHns.

NMpunmevyaHune 2 — Pasvmep 6annoHa AO0/XeH 6biTb BbiGpaH C yuyeTOM BHYTPEHHUX pa3mepoB npucnocobneHus Ans
ncnbiTaHMM, a He HapyXHbIX pasMmepoB MCI'IbITyeMOﬁ naHenn OueHb BaXHO, YTO6GbLI BO BpeMs HarpyXeHusa npu npoBefeHnn ncnbolTaHnsa
6annoH KOHTaKTMpOBasn TONbLKO C MOBEPXHOCTbI WUCNbITyeMOW naHenun. Heo6xoanmo He gonyckaTb coyfapeHua Kakux-nu6o vacteit
6annoHa ¢ onopHoii pamoil kpas HuxHelt naHenn. PekomeHayeTcs, 4TOGbl HapyXHble pa3mMepbl CTEPXHEBON OMNOPHOW KOHCTPyKUWM,
I'Ipe/:lHa3Ha‘-leHH0l7l ansa q.]MKCaLI'I/lI/I 6annoHa, He npesblwann BHYTPEHHUX pa3MepoB 0I'IOpHOI7I KOHCTpyKUumn HUXHeEI naHenn, To ecTb
UTOGbl MEXAY BYMS 3/1IeMEHTaMN COXPaHsANCsA 3a30p, AaXe Npu CylLeCTBEHHbIX poTu6ax naHenu.

7.1.4 [lononHnTe bHbIE KOHTPO/IbHO-U3MEpUTEIbHbIE NPUOOPLI. 15 AaHHO MEeTOAMKM MCMbITaHWi Heo6X0ANMBbI
[aTunK fjaBneHns ana 6an1oHa v AaTumky Npornbos naHesm, KoTopble A0/MKHbI 0TBeYaTb CleyoWmM Tpe6oBaHUAM:

7.141 wvHpukaTop pdasneHus. [lepBuUuHbIi  Mpeobpa3oBaTenb AaBfieHWs  GasiloHa  HaxoguTcsa B
HenocpefCcTBEHHOM KOHTaKTe C BOLOW NOCpefcTBOM TPy6KW, KOTOpasi BBOAUTCA BO BHYTPEHHIOW MOMOCTb GasiioHa.
[nameTp coeAVHUTENbHOW TPY6KM AO/KEH ObiTb [OCTATOYHbIM, 4TOGbI A06MTLCA ypaBHOBELUMBAHWS nNepenaja
[laB/IeHUsi C BHYTPEHHE MosIoCTbio 6e3 CAULLKOM AJIMHHOW 3afepXkn no BpeMeHu. lMepBuuHbIi npeobpasosaresib
[JaBneHns Jo/keH ObiTb paccuMTaH Ha Auanas3oH 3HauveHuii JasfieHus, NpuKiafblBaemMoro BO BPeMsi UCMbITaHus, a
Taloke Jo/mkeH obecneunBaTb TOYHOCTb M3MepeHUit 1 % OT MOSHOWM BENMUMHBI LIKasbl 4711 UCC/IeAyeMOro AuanasoHa
LaBNeHiA:

7.1.4.2 nvHelHbIi npeobpasoBaTeflb  CKOPOCTU MepeMelleHus. YCTPOWCTBO AN M3MepeHus  Ympyroi
Jedhopmaum UCMbITbIBAEMOV NaHesn, No3BosisilolLee U3MEPATb CMeLeHne C TOYHOCTbIO 1 %. ToskaTesb MOpLLHS,
KOTOpbI/i COeAMHAET MOBEPXHOCTb NaHe/nn ¢ pabouyeil 30HOW NIMHEHOro nNpeobpasoBaTesisi CKOPOCTW NepemeLleHus,
[o/KeH ObiTb 060pyoBaH YCTPOWCTBOM C MPYXWHHbIM BO3BPaTOM [/11 O6ecneyveHnsi HenpepbiBHOrO KOHTPOSIA
CMeLLeHNs1 NaHen Aaxe BO BPEMS LMKIA CHATUS HarpyXeHust.

7.1.5 TeH304aTuMki COMPOTMB/IEHUS, MNpPUKIENBAEMble K rpaHaM. Bbl6op TeH3o[aTuMkoB —SABMSETCA
KOMMPOMWCCHBIM pelleHneM, 3aBUCALLMM OT NpoLeaypbl U Thna maTepuana, nogsepraemMoro UcrbiTaHuio. [IinHa ceTkun
aKTVBHOI 6a3bl TEH304aTUMKOB [O/HKHA COCTaBNATb He 6onee 3 mMm [0,125 aroiiva) (3HaueHne 1,5 mm [0,06 atoiimal
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ABnseTcs 6onee npeanouTUTeNbHLIM). CepTudivkaums KaaubpoBKM [ATYMKOB AO/MKHA oOTBeyaTb TpeboBaHuAM
MeToAVKN WCMbiTaHuii E251. Mpyu mcnbITaHWSIX CAOWCTBIX MaTeEpUasioB C FPaHsSIMW Ha OCHOBE TKaHbIX MaTepuasios
aKkTMBHasa 6asa BblGMpaemMoro TeH3odaTumka [0/DKHa, N0 MeHbLUell Mepe, COOTBETCTBOBATb WM MpeBbllLaTb pasMep
XapakKTepHOro MOBTOPSAIOLLETOCA 3/IeMeHTa nepensieTeHnst Tkauu. [lanee npuBeAeHbl HEKOTOpble MNpakTuyeckne
pekomeHAauMu Mo MCNO/b30BaHUI0 TEH304aT4MKOB MPUMEHWUTE/IbHO K KOMMO3WLMOHHBIM MaTtepuanaM, a Takke
nccnegosaHme 061X BONPOCOB NO AaHHOM Teme 151 CnpaBKu.

7.1.6 [vHamomeTpuuecknii kmod. [ina obecneyveHnsi CBOGOAHOTO OfIMPAHUS UCTbITbIBAEMbIX NaHenei npu
pas/IMYHON XEecTKOCTU npu cAsure u u3rmbe, HeO6XOAUM KOHTPO/Ib PaCTSXEHWs uYeTblipex O60KOoBbIX 6GONTOB,
COeAVHSIOLLMX OMOPHYIO pamy Kpasi HWKHE naHenn ¢ OMOpHOI KOHCTPYKLUye BepxHelt naHenmn. Mockonbky TpebosaHus
K pacTshkeHuo 601TOB 06bIYHO COOTBETCTBYIOT JOCTATOYHO HU3KUM BeMUMHaM, NPy COOTBETCTBYIOLMX TPeboBaHMAX K
HU3KAM BEIMYMHAM MOMEHTAa 3aTsXKW, [N PEeryMpoBaHus NPUCNOCOBNEHNS PEKOMEHA0BAaHO WCMo/b30BaHue
HaleXHOro MUKPOAMHAMOMETPUYECKOTO K/Ttoua.

7.1.7 MNonockl ycTpoiicTBa ANa pacnpefeneHns NMHeRHo Harpy3kn. s UcnbITyemblx naHenei ¢ AepeBsiHHbIMM
rpaHsAMy U FPaHAMM, U3TOTOBJIEHHLIMM U3 MaTepuaa, NnoABepKeHHOro BMATUIO, PeKOMeHJoBaHa 3alluTa BepXHUX
KpaeB, B Tex MecTaX, rfe OHM COMpuKacalTCs C MMEeKLWMMN TBEPAYI0 NMOBEPXHOCTb OMOPHbIMK Landamn BepxHei
naHenu.

Y3kue nonocbl U3 TOHKON MPY>XMHHOM CTasiM Heo6XOAMMO PasMeCcTUTb BOKPYr KpaeB BEpXHE NOBEPXHOCTU
naHesv 0 eB 3aKpersieHus B Harpyxarolwem npucnocobneHnn. Ha pucyHke 5 nokasaHo, Kak npasu/ibHO pasMecTuTb
Takme nosockl, 3ano4nL0 C HapYXXHbIMK Kpasimy naHenu. ToswpHa nonoc Ao/mMkHa cocTaBnaTb nopsigka 1.6 mm (0,063
AloliMa), a W1prHa 3aBMCUT OT PacCTOSHUA Mexay onopamu B npucnocobneHmn. (CM. pucyHok 2) iivHa noaoc fomkHa
COCTaB/IATL Nopsiika O4HON TPeTU WK LUMPUHBLI NaHeNu, Tak, YTo6bl OHW He NPEenATCTBOBa/I CBOGOAHOMY BpaLLeHUIo
KpaeB naHenei.

7.1.8 LUTaHreHUMpKyM CO  LUKaOA. [NA  UM3MEepeHWs TOMWWHbI NaHenn [OCTaTOYHO  UCMO/b30BaTh
LUTAHTEHLMPKYIM CO UKo WA 06blYHble MUKPOMETPbI, NPU YCIOBUW, YTO MX TOYHOCTb COOTBETCTBYET +0.025 MM
(#0.001 groiima).

MpumeyvyaHune — Pepakuyusa pasjena usmMmeHeHa AnA npusejeHns B cooTBeTcTBue ¢ Tpe6oBaHuamu FOCT 1.5 (NyHKT 7.9.6).

OA.6

8. OT60p 06pa3LoB M 06pasubl ANA UCMbITAHWIA

8.1 OT6op Npob. M3-3a OTHOCUTENLHO 6O/LLIOTO pasmepa obpasiia A1a UCMbITaHWi, 0AHOro obpasLia Ha Kaxaoe
yC/I0BME [0MKHO ObiTb AOCTATOUHO.

n punmeydyaHune 3 —_ Ecnn 06p8,3Ll'aM HeOﬁXOAMMa noaAroToBKka BHELWHUX yCﬂOBI/lﬁ UcnelTaHns [0 paBHOBECHOrO
COCTOSIHMA, M Npu 3ToM o6pasybl MMelT Takue CBOWCTBA W reoMeTpuyeckue napameTpbl, KOTOpPble He MO3BOMAIT [OCTOBEPHO
M3MepuTb U3MeHeHue Beca o6pasua B3BellMBaHWeM camoro o6pasuya (Hanpumep, B caydyae, Korga ob6wMBKa NpukneeHa kK cpegHeMy
c/oK), 4TO6bLI oNnpejennTb, YTO PaBHOBECHOE COCTOSHUE AOCTUTHYTO UCMNOJb3YIOT TEXHONMOTUYECKNii obpasel ¢ Toll e HOMUHAaNbHOI
TONWNHON OGWMNBKA M NOAXOAALUM PasMepoM, HO UMelo Wi 3aWUTHOE NMOKPLITUE HA OAHON CTOPOHe (MUMUTaLUs 3alWUTHOTO ahdekTa
cpeaHero cnos).

8.2 TleomeTpuyeckne napameTpbl. O6pasel, [O/MKEH NpPeAcTaBnAaTb CO6OW MAacTWHy W3 OJHOPOAHOrO
MHOTFOC/IOIHOTO KOMMO3UTHOrO MaTepuasia C KBagpaTHbIM NepyMeTPoM W MOCTOSHHON TOALMHON. [Jonyckn pa3mepos
paccuMTbiBalOT Ha OCHOBE PACCTOSHUA MeXJy Oonopamyl VMEIOLErocs 3aXMMHOTO NpucnocoberHns Ans UCTbITaHus.

(Cm. pucyHok 2.)

821 TonwyHa obpasua. TonwuHa obpasua h — 370 cpegHee 3HaueHVe TO/LLVHbI, U3MEPEHHOE C TOYHOCTbLIO 40

0.025 mm (0.001 4.) B LieHTpe Kaxaoi kpomku. /1) h2, 13. n J4.
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0.044 2

BepHsii NOBEpXHOCTb
ob6pasuya

0,977 a
1,017a

1— MeTanmyeckme NAacTuHbl; 2 — rpaHn 06pasLoB, NoABEepPXeHHbIE Pa3PYLIEHMIO
PucyHok 5 — Pa3MelleHne Nnosoc paccenBaHust IMHENHON Harpysku

M3MeHeHWe TOMLLMHbI KXKA0M 13 KPOMOK OTHOCUTE/TbHO CPEAHErO 3HAYEHWSI TOMLIMHBI HE AO/MKHO COCTAB/AThL He
60nee 60%.

MpumeuyaHne 4 — He cyuwecTByeT TEOpPeTUHYECKUX OTPAHUYEHWM O OTHOLWIEHUM MPUEMIEMOrO Auanas’oHa TOJLUHbI
o6pasua nAuTel. OfHaKo, B Lenax 3aPMeKTUBHOCTU Hecyl el KOHCTPYKUUWU, NPONOPLUUM CBOGOAHO Nnexal,eil MHOroCNOWHOW NAuThI
[OMXHbI GbiTb TakMM, YTO6Gbl Ha MaTepuas cCpejHero cnos NpuxoAunach nonepeyHas Harpyska, a fiByXCTOPOHHUE NANTbl B OCHOBHOM
HeC/M Harpyski Ha pacTsXeHue U cxaTue, COOTBETCTBEHHO. Taknm 06pa3om, a Lensx MakCumanbHOW 3(PHEeKTUBHOCTU [JaHHOTO
MeToAa UCNbITAHWA NPU ONTUMU3ALUKN CBOWNCTB MHOTOCNONHBIX KOHCTPYKLUWIA, HEO6XOA4MMO OonpeAenATb TeXHUYeckue xapakTepuctuku
TO/IWUHBI, Y4TO MNO3BONMWT YCTAHOBUTHL MO/IE3HbIe 3ajayun ANA OCTaBNAKWWMWX MaTepuanos, B 3TUX YCNOBUAX, NpU He6GONbUWIMNX
KoneGaHuax. Hanpumep, ecnn o6pasel, NaHenn CAUWKOM TOHOK, Manble Harpy3ksn MOryT Bbi3BaTb CU/bHble Kone6aHWA, Npu KOTOPbIX
nonyyaet npeMMyl,ecTBo MeMm6paHHbiii achhekt C apyroii CTOpPOHbI, ecnn o6pasel, NaHenu CAULWKOM TONCTbIA, 0 apdekTe mM3rnda
MOryT npeo6najaTb XapakTepucTuku CABMTa cpefjHero cnos. Tak Kkak MNPOW3BOAUTENIbLHOCTb YCTAHOBOK MOXeT oTauyaThbes,
uenecoo6pas3Ho pekoMeHAoBaTb [nana3oH 3HauYeHWd TONWMWHbLI 06pa3L0B UCXOAA M3 PaCCTOAHUA Mexjy omnopamMn umelwlielCcs
3aXWMHOK npucnoco6neHns ANs UcnbiTaHUs. TaknMm o6pasom, ANA WUCMNbITAHWA MHOTOCMOWHbLIX NaHenei c uenbio onpegenexHus
MEeTOA0B ONTUMMU3ALUN KOHCTPYKTUBHOW NPOYHOCTW, OTHOLWEHWE PaCCTOSIHUSA MexAy onopamu K cpefHeil TonwwuHe o6pasuya (a/b(
[lONXHO HaxoAuTbCcs a npegenax oT 10,0 go 30,0.

8.2.2 AnvHa v wvpuHa obpasya. [nvHa 1 wupvHa obpasua Ao/bkHa cocTaBnsATb npoussedeHne 1.017 un
paccTosiHia mexay onopamu (1,017a) ¢ gonyckom 60.0025a. CM. pUcyHOK 6.

MpumeuyaHune 5 — C npakTU4eckoil TOUKN 3pEHUs, UCNbITATEbHbI 06pa3el naHesan AoXeH 6biTb HECKONbKO ANIMHHEE
v wupe 60KOBbIX OMOP Mo A/ZIMHA KOHCTPYKUWM MaHenu, BbicTynawuwas 3a npegesbl GOKOBbIX 0MOP, AO0JKHA OrpaHM4nBaThCs
HacTONbKO, HACKONbKO Takue napamMeTpbl HapywakwT YCNOBWUA OrpaHWYeHWs pa3MepoB CBOGOAHO Nexalux KOHCTpyKuuii. Mo cyTw,
oGpasel, ¢ 6ONbWMUM BbIHOCOM 6GyAeT MPOABAATbL Gonee BbICOKYI XECTKOCTb, YEM MAEHTUUYHble MO WUHbIM MapameTpam o6pasibl C
MEHbLW UM BbIHOCOM.

8.2.3 lepneHavKynspHOCTb rpaHeli obpasua. PasHuua mexay AMMHOW ABYX MPOTMBOMOMOXHbLIX AuaroHanei
(n3mepseTca oT yTna A0 yTia) A4o/HkHa 6biTb MeHbLUe namn pasHa 0,005a (CM. pucyHok 6.).
8.3 WsrotoBneHne obpasua o5 UCTbITaHWiA:
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PucyHOK 6 — [LONYCKM A/IVHbI, WAPWHBI U NEPMNEeHAVKYNSPHOCTY rpaHeli naHenn 4fis ucnbiTaHus

8.3.1 [lokymMeHTMpoBaHWe maTepuasioB U npouecca. CBefeHUs O KOHCTPYKUMKM Heo6XoauMOo cpasy 3aHOCUTb B
XXypHa/1 mocrne Kaxgoro arana npouecca U3rotoBneHnsi. KOMMNO3uTHbIE KOHCTPYKLUMM BCerga npeanonaraloT C/OXHbIN
npoLecc W3roTOBNEHWS, W [aHHbIi METOA, MCMbITaHWs MOXeT 3(EKTUBHO MNPOBEPATb TOr WAW WHOW METop
M3roTOB/IEHNs, @ Takke nomoratb B BbOOpe COCTABASIOWMX MaTepuasoB MpWU HaMuMM MNOAPOGHbLIX 3anuceid.
Heobxogumo permctpupoBaTb M 3aHOCMTb B OTYET [OCTaTOYHbIE 06beM WHdopMauun, 4YTobbl MOXHO Obl10
BOCMPOM3BECTUN IKCMIEPUMEHT B /IIO60M LiEHTpe V1CcnefoBaHns KOMNO3uToB. 10 BO3MOXHOCTM CrieflyeT perucTpuposarb
3aBO/CKO HOMEep M3genvsi ¢ HoMepoM (haKTMyeckoil mapTun. [0 ckievBaHWs O6LIMBKM B COOTBETCTBUM € A1. 11.2.2
pekoMeHayeTcs TOYHO B3BECUTb U M3MEPUTb KyCOUeK maTepuana CpefHero cfos, OTpe3aHHblli AN U3roTOBEHUS
obpasua, 4719 pacyeTa MaoTHOCTY.

8.3.2 ApmupoBaHue kpomok. Ecnn maTepuan cpegHero cnos obpasua MmeeT Moay/b oxatns MeHblie 300 MMa
(43.512 cpyHT./KB. Atolim), cornacHo MeTody ucnbiTaHuii C365/C365M. KpoMKM HEOGXOAMMO apMMpoBaTb YCTaHOBMB,
mMexay oblumBkamy 6apbep M3 BbICOKOMOAY/IbHOTO Martepuana, Hanpumep ApeBecuHbl C TOPUEBbLIM BOJIOKHOM,
MMeIoLLEero MoAy/b CXaTusa He MeHee 240 MMa (325 000 chyHT./kB. Atoiim). LUnpvHa 6Gapbepa Ao/mkHa COCTaBnATb
nopsigka 0,016a, rae a — AMHA paccToAHUA Mexay onopamu. O6Lasn AnvHa 1 WuprHa obpasua fo/HkHa No-npexHeMy
COOTBETCTBOBATH /1. 8.2.2. XKenate/ibHO y4uTbIBaTh 3TO MU3MEHEHWE B MPOLECCE U3rOTOB/IEHUA NaHen, 1 BbINOHUTL A0
CK/lierBaHns 06LIMBOK, @ He BHOCUTbL UX MO3Xe.

[OA. 7 10. KoHguunoHuposaHue

101 Ecnm  dumsmyeckne CBOICTBA KOMMOHEHTOB MOABEpraloTcs BO3AENCTBMIO Brark, nepef Hayasiom
TecTupoBaHus cnefyeT NpMBecT o6pasLpl K NOCTOAHHOW Macce C NOrpeLlHoCTbi0 He 6onee (x 1%). NpeanoyTuTeIbHO
— B kamepe 415 KOHAMLIMOHMPOBaHUA C KOHTPOMMPYEMOI TemnepaTypoli M BAaXHOCTbIO BO3fyxa. McnbitaHus
XenaTenbHO MPOBOAUTbL B TeX Xe YycnoBuax. PekomeHgyemble CTaHAAPTHblE YCMOBUS KOHTPOSIbHLIX WCMbITaHWIA:
Temnepatypa (23+3) °C [(7345) OF]; oTHocuTenbHas BnaxHocTb — (50+5)%.

NMpumeuvaHne — Pepakuynsa pasgena nsMeHeHa N5 NpuBejeHUa a cooTBeTcTBMe ¢ Tpe6oBaHnamu FTOCT 1.5 (NyHKT 7.9.7).

AA8

11 Mpouepypa

11.1 NapameTpsbl, Nognexaline onpeseneHunio 40 Havyasia UCTbITaHNA:

11.1.1 FeomeTpuyeckne NnapaMeTpbl UCMbITATE/IbHOV NaHenn.

11.1.2 3nacTuyeckne cBONCTBA M HEOOXOAMMBIA hopMaT NpeAcTaBNeHNs AaHHbIX.

MpumeuvyaHune6 — [na npaBuibHOrOo Bbl6Opa KOHTPONbHO-U3MEPUTENbHbLIX NpU6OPOB U 060pyAOBaHUA ANS 3anucu
AaHHbIX ONpeaennTb ocob6ble TpeﬁOBaHVIﬂ K cBOlicTBaAM martepuana, TOYHOCTU U NpeACTaBNEeHUID AaHHbIX A0 HavYana ucnolTaHna.

Onpefenutb pabouve ypoBHW HanpsxeHns u dedopmauuii ANs NpaBWNbHOTO BbiGOpa AaTyuka, MOBepKM
060py0BaHNA 1 onpefenieHnss HacTpoeK 060pyA0BaHNSA.

11.1.3 NapameTpbl KOHANLMOHUPOBAHNSA BHELUHWX YCNOBWIA ANA UCMbITAHUS.

11.1.4 B cny4ae BbINOMHEHUS MeToh oTb6opa npob, reomeTpuyeckme napameTpbl KOHTPOSIbHOro ob6pasua u
napameTpbl UCMbITaHUA UCNONb3YKTCA ANA ONpefeneHns NIOTHOCTU CPefHero Cos, a Takke NJoTHOCTU U obbema
apMypoBaHVs 06/IMLOBOYHOrO NINCTA.

11.2 O6wwe ykasaHus:

11.2.1 PernctpupytoT Ntobble OTKIOHEHWSI OT JaHHOTO MeToAa UCTbITaHUA, HAMEPEHHbIE NN HEN3OEXHbIE.
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11.2-2 Ecnn peructpauuv nogiexuT yaenbHbll BeC. MIOTHOCTb, 06BbEM apMMpPOBaHUSA MM 06beM NycToT, TO
0TOMPAlOT AaHHble 06pasLbl 13 TEX e NaHeseil, 4To 1 06pasLbl ANS UCNbITaHUA.

B OTHOLWEHMW NNOTHOCTU CPefHEero C/os PeKOMEHA0BAHO, YTOGbI (haKkTUyeckas Bblpe3aHHas 4acTb CpefHero
Cnosi ANs M3roToBNeHns obpasla naHenu Gbina TLATeNIbHO B3BELUEHA W U3MepeHa A5 BbIYMC/IeHUS MI0THOCTU A0
HaHeceHus Knest 1 0611L0BOYHOrO /INCTA.

Mocne nenbiTaHnsa yaenbHbI BeC M NNOTHOCTb OLEHNBAIOTCA B COOTBETCTBUM C METOAAaMU UCnbITaHuii D792.

MpoueHT No 06beMy KOMMOHEHTOB OLLEHMBAETCS C MOMOLLbIO O4HOT0 M3 METOLOB rMaposiM3a maTpulbl MeToda
ucneitaHnsas D3171 wnn. gna onpefesieHHbIX apMypyoLWmnX MaTepuasioB, TakMxX Kak CTEKN0 U Kepamuka, C MOMOLLbO
TEXHO/OMNN BbIXUraHUA MaTpuLbl MeToga ucnbitaHnsa D2584.

O6bem NycToT paccunTbiBAETCA C NOMOLLbIO YpaBHEHW MeToda ucnbiTaHnsa D2734. NpUMEHUMbIX Kak K MeTomy
ucneiTaHnsa D2584. tak n D3171.

11.2.3 B cOOTBETCTBUM C TPEOOBaHMSIMM NOArOTaBAMBAIOT 06pasLbl 40 UK Noc/e n3MepeHus gediopmaLyii.

MoaroTaBnMBalOT TEXHOMOrMYECcKMe 0bpasLibl, EC/IN OHW NOAMEXAT NCNOb30BaHUIO.

NMpumeuyaHnue 7 — M3vepeHue [0 KOHANLNOHUPOBAHWA o6Gpasla MOXeT MeWaTb MOrMOULeHN0 BaAarn MecTuo noj
TeH304aTYUKOM, AU KOHAULMOHUPOBAHUE OKpyXall el cpefbl MOXET paspylunTb Kneil TeH3ogaTumka, UM u To n gpyroe

C Apyroii CTOPOHbI, U3MepeHne noc/e KOHANLIMOHMPOBaHUS MOXET ObiTb HEBO3MOXHO N0 APYrMM NPUYMHAM, UK
cama usmeputesnibHasa AeATeNIbHOCTb MOXET MPUBECTW K MoTepe KOHAWLMOHHOTO paBHOBecus. Bpemn n3mepeHust
KOHTPO/IbHbIX 06pa3L0B PACCUMTLIBAIOT [/151 K&XKAOr0 Cyyas NPUMEHEHUs1 N JO/KHO 6biTb 3aperncTpupoBaHo.

11.2.4 TMocne okoHuaTenbHON 06paboTkn obpasua ¥ /060ro KOHAVLIMOHMPOBAHWSA, HO Mepef MCMbITaHeM Ha
N3rné N3MepsIoT U PerucTpupyoT A/IMHY, WWMPUHY KU ToNwWwmHY obpasua. M, h2. h3. n h4 no LeHTpy Kaxkaoi KPOMKu C
TOYHOCTbIO, YKa3aHHOI B MyHkTe 7.1.8.

B3seluvBatoT obpasel, ¢ TOYHOCTbIO A0 0,1 1. Mpu 1cnonb3osaHnn NNaThopMEHHbLIX BECOB B3BeLLMBATL 06paseLl,
YCTaHOB/IEHHbIA Ha pebpo, YTOObI MOXHO 6blSI0 CBECTU K MUHUMYMY HapyLLEHWs OT NOTOKOB BO3AyXa.

PaccuuTbiBalOT CpefHIon TOJWMHY NaHenn B MWIMMETpax (4oiiMax) M MOBEpPXHOCTHbLIA YAefbHblli BeCc B
rpammax Ha kBafpartHblii MeTp ((PyHTax Ha kBagpaTHbIii PyT) 4151 Kaxaoro obpasua.

11.2.5 YcTaHaB/MBalOT TEH304ATYMKM HA CTOPOHE pacTshxeHus obpasua (CM. NyHKT 4.4), Npu WCNbITaHUWN Ha
XECTKOCTb MpU cABUre. S. a Takxke Ha XecTKOCTb Npu nsrmbe. B.

11.3 CkopocTb ucnbiTaHua. [py UCTbITaHUM Ha KBa3uCTaTMYeCKMe 3/1acTuuHble CBOMCTBA YCTaHaB/MBAOT
CKOPOCTb WCMOSTHATE/IbHOTO MeXaHu3ma WM Hanpas/fsiolleli rofloBKM Ha 3HauveHne mexgy ot 1.0 mm/MuH go 2.5
MM/MuH (0T 0.050 atoiima.mMuH go 0,1 Arolima’MuH).

Ona  vcnbiTaHuii  Ha  onpejeneHne MPOYHOCTU U 3apOXAEHUs  MOBPEXEHWA  BbIGMPAOT  CKOPOCTb
MCMOSTHNTE/IbHOTO MeXaHn3Ma Wv Hanpas/stoLLeii ro/IOBKM Tak. YToObl NOBPeXeHne BO3HUKIO B TeyeHne 0-20 MuH OT
Havaa NPUNOXEHNA Harpysku.

Ecnn npefenbHas npoYHOCTb MaTtepuana He MOXeT ObiTb [OCTOBEPHO OnpefesneHa, MPOBOAAT HadaslbHble
UCMbITAHUA NPU CTAHAAPTHO CKOPOCTU, MOKa He CTaHyT U3BECTHbI NpejesibHas NPOYHOCTb MaTepuana 1 noaaT/IMBoCTb
CUCTEMbI, 1 HE CMOXET ObITb OTPEryiMpoBaHa CKOpoCTb AethOpM1POBaHUS.

PekomeHgyemasi cTaHAapTHasA CKOPOCTb:

11.3.1 WcnbiTaHnsa ¢ NOCTOSAHHOM CKOPOCTbIO ro/ioBkM CTaHAapTHOe cMelleHne Bpalatoweli ronosk 1.0 MMYTUH
[0.050 atoiimoa'MuH].

11.4 BHellHVe YCNOBUA NPOBEAEHUA UCMbITaHNA BbINOHAT KOHAVLMOHMPOBaHWe obpasua [0 HeobxoauMoro
npodnas BAXKHOCTW W. €C/IN BO3MOXHO, BbIMOJHAOT UCMbITAHNE MPU TeX Xe BHELLUHWNX YCOBUSIX.

KoHAMUMOHMPOBaHHbIe TeXHO/IorMYeckne obpasibl MOryT WCMOMb30BaTbCA A1 U3MEPEHUS MOTepb BMarv npu
BO3[EeCTBUMN BHELLHMX YCNOBUIA NPOBEAEHUSA UCTbITaHUS.

B3BelunBaloT TeXHOMOMMYeCKnii obpasel, 40 WUCTbITAHNS U MOMELLalT ero B kamepy AJ/1s1 UCMbITaHUA B TO Xe
BpeMmsi, 4To 1 obpaseL, 4151 UCTbITaHWIA.

M3BnekaloT TexHonormyeckuii obpasel, cpasy e nocre paspylweHns 1 MOBTOPHO B3BELUMBAOT ero Ans
onpefeneHvs notTepb Bnaru.

PerncTpupytot nsmeHeHusi BO BHELLHVX YC/IOBUAX NPOBEAEHNS UCTbITaHNS.

11.4.1 XpaHsT 06pasLbl 419 UCMbITaHU B KOHAULVOHMPOBAHHBIX YC/T0BMAX [0 MOMEHTa NPOBeEeHNA UCMbITaHus,
€C/I BHEeLLHVe YC/I0BKA yyacTka NPpoBeAeHNs UCMbITaHUs OT/IMHAIOTCA OT KOHAULMOHUPOBaHHBIX YC0BUIA.

11.4.2 Mpu uncnbITaHAW B YCNOBUSAX OT/IMYHBIX OT CTAHAAPTHbLIX KOHTPOAMpOBaTb TeMnepaTypy WCMbITaHuid,
MOMECTMB COOTBETCTBYIOLLYIO TepMmonapy Ha CTOPOHE PacTsHXKeHWs naHenu B MecTe, [Ae OHa He MOoBAMSeT Ha
n3MepeHvie OTKIOHEHWI nn gedhopmaumii.

MopaepxuBaloT Temnepatypy o6bpasuya A/ WUCMbITaHWA, a Takke TexHO0rMyeckoro obpasua, ecim ero
UCMOMb3YIOT A1 KOMMEeHcauuy TepMUYeckoii AedhopManum Man OLeHKU NoTepu BAaXXHOCTW, B npefenax 63*C [65*F]
TpebyeMbIX YC/0BWiA.

3akpenneHne Tepmonap(-bl) Ha obpasue ANA UCNbITaHWi (TEXHOMOIMYEeCKOM 06pasLe) C NOMOLLbLIO BakyyMHOM
YNNOTHUTENIbHOV TEHTBI ABNSIETCSA 3(PPEKTUBHBIM METOAOM U3MEPEHUS.

11.5 YcTaHoBKa KpenneHus:

MpumcyaHucs— Cnegywouas npouyegypa npejHasHauyeHa N8 BepTUKaNbHbIX UCMbITATENbHbIX YCTAHOBOX C BEPXHUM
TEH30MeTPUYeCKUM AaTYNKOM Harpysku.

11.5.1 MpoBepsIlOT, YTO OMOpPHblEe MOBEPXHOCTY LUEEK KPernseHWs OTMNOoNAMpOBaHbl W CBOGOAHbI OT 3a60OUH W
KOppo3uu.
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11.5.2 MNpoBepsIoT, YTO OMOPHbIE NOBEPXHOCTUN KPENIeHNst NepneHAnKyISpHbl 1 NexaT B O4HO N10CKOCTU.

11.5.3 KpensT onopHY0 KOHCTPYKLMIO BEPXHEN NaHe M K TEH30MEeTPUYECKOMY AaTumnKy Harpysku.

Becb y3en fo/mkeH ObiTb OTLEHTPMPOBAH MO JIMHUM [AEiCTBMS MPUKNaAbIBAEMOV Harpy3km C MI0CKOCTbIO,
onpeaesiAeMoi OropHbIMK MOBEPXHOCTAMU XPOMOK, NepneHANKYIAPHLIMA IMHUW AeACTBUA NPUKNaabIBAEMO Harpysku.

11.5.4 YcTaHaBNMBaloT IMHENHbIV AuddepeHUmMabHbIi AaTunK 151 U3MEPEHUS OTK/IOHEHWS NaHenu.

OH [O/MKEH MMEeTb BO3MOXHOCTb COMPMKACaTbCS C TOYHbIM LIEHTPOM MOBEPXHOCTW pacTshkeHusi obpasua npu
COBMELLIEHUN OCY MyHXepa C SIMHNei AeiCTBUS NpUKIabiBaeMoli Harpysku.

11.5.5 Ha nnute, NpOTMBOMNOMOXHOW ONOPHOI pame BepxHel naHenu, pasmeLlatoT U LEeHTPUPYIOT ONOPHYI NANTY
Kamepb! JaBneHns.

Pa3smepbl ONOPHOW NANTbI AOMKHBI 3HAYUTE/IHO NPEBbILLATL Pa3Mepbl KOHTAKTHON NOBEPXHOCTU WM OCHOBaHUA
Kamepbl JaBneHus.

11.5.6 lMomelwjaloT Kamepy [aBfEHWS Ha OMOPHYK MANUTY, 4YTOGblI MPWXVMHbIE MIaHKN OblNy napansiesbHbl
KPOMKaM KOHCTPYKLW BEPXHEN NaHesu.

Mpy HEO6XOAMMOCTMN B [JaHHbIVi MOMEHT Ha KaMepy [aB/IeHNsi MOXHO NOMECTUTb 3aLMTHOe Pe3nHOBOE MOKPbITUE.

NMpumeyaHne 9 — PeKOMeHAYeTCA NOMECTUTb PEe3NHY MeXAy ABYMA nuctamu TcTpad TOpITUAEHOBOTO NoauMepa TOoNUUHO N
0,127 mm [0.005 aoiimal 4N YMEHbLIEHUA TPEHUA KOHTaKTHbIX MOBEPXHOCTel.

11.6 YcTaHoBKka o6pasuia 4151 UCMbITaHKs:

11.6.1 MomewyatoT obpasel, n3 chaHepbl TONLWMHOK 19 MM fOCTATOYHOrO pasMepa A5 NOAAEPXKU ONOPHON pambl
KPOMOK HWXHEN NaHenn NoBepx Kamepbl AaBNeHNs 1 ero 3amuTHOro NOKPbITHS.

11.6.2 TpoBepstoT, YTO OMOPHbIE MOBEPXHOCTU OMOPHONM paMbl KPOMOK HWKHEA naHenn OTNOAMpOBaHbl U
cB06OAHbI OT 3a60MH 1 KOPPO3WK.

11.6.3 MNpoBepsIOT, YTO OMOPHbIE NOBEPXHOCTU HIDKHEN paMbl NEPNEHANKYNAPHBI U eXaT B O4HOW NI0CKOCTU.

11.6.4 lMomeLLaloT OMOPHYID pamy KPOMOK HWXHel naHenu Ha dhaHepy, COBMECTVB YI/IOBble OTBEPCTUS MOA,
60NTbl C COOTBETCTBYHOLLVMMUN OTBEPCTUAMU B ONOPHOW KOHCTPYKLMM KPOMOK BEPXHEN naHenw.

11.6.5 [lpoBepsoT obpasel A0S WCMbITAHUS Ha  LUEPOXOBATOCTb  MOBEPXHOCTM,  MIOCKOCTHOCT,
nepneHanKyNapHOCTb ¥ pa3MepHble AOMYCKM.

MpoBepsIoT, YTOObI NAaHeN CO CPeAHNM CI0eM HU3KOW NIOTHOCTM GblaIM @pPMUPOBaHbI HA KPOMKaX 151 INHENHbIX
CXKMMaIOLLMX Harpy3ok (CM. NyHKT 8.3.2).

Ecnmn cocTas, BeC 1 pasmepbl o6pasua He 6blM 3aperncTpupoBaHbl, TO 3TO HEO6XOAMMO caenaTb B AaHHbINA
MOMEHT.

11.6.6 Mpw HanpaBneHHON BBEPX NpeanonaraemMoii CTOPOHe pacTshKeHUs NoMeLLaroT obpasel, naHenu B pamy u
LIeHTPUPYIOT €ro OTHOCUTE/IbHO KPOMOK paMbl, YCTAaHOBMB CXUMaeMble NMPOCTaBKW, TakMe Kak epLluviku Aas NpoYUCTKU
TPy6, B 3a30pbl BO3/1€ YI/10B.

MpoBepsIOT, YTO epLUNKV 411 NPOYMCTKN TPy6 ObiAM MPUMEpPHO napasifiesibHbl KPOMKam NaHenm u He 3afeBasin
OMOPHbIE NOBEPXHOCTN HUXHEN pambl.

C nomoLblo NepMaHeHTHOTrO Mapkepa 0603HauuTb OfHY KPOMKY KakK KOHTPO/bHYIO A8 onpegeneHus
chakTMyeckoli opveHTauuMn NaHenn Mo OTHOLIEHWIO K KPEMJIEHWI0 AN WUCMbITaHWs, a Takke AA8 A0KYMEHTUpPOBaHUA
MECTOMNOOXEHUS NOBPEXAEHNIA.

11.6.7 Pa3melLLatoT NOI0CKN U3 MPYXWHHON CTanu AN pacnpefenieHns MHERHO Harpysku BAOJIb BCEX YeTbipex
KPOMOK MCMblTaTe/IbHOM NaHenu (kak nokasaHo Ha Puc. 3).

KpOMKM MO/I0COK AOMKHBI GbITb PACMOIOKEHBI 3aN0A/ML0 C KpOMKaMu obpasLua.

11.6.8 MomeLaoT NOAOXKKY 13 6epe3oBoi haHepb! MK N6Oro NnacTuka ¢ rafkoi NOBePXHOCTLIO pasmMepoM
3x32x32 mm [0.125x1.25x1,25 fatoiima) B TOYHbIA LIEHTP UCMbITaTe/IbHON NaHenn B kauecTBe OAHOPOAHON NAaTopMbl
ANA nnyHxepa NMHeinHoro gnddepeHumanbHOro gatymka.

11.6.9 TapupyloT TEH30OMETPUYECKWUIA AaTuuK [0 HyNd AN BblYMTAHWUSI Beca OMOPHON KOHCTPYKLWKM BepxHei
naHenu 1 ysna MHeinHoro andpcpepeHumanbHOro gatumka.

11.6.10 [epemeLwalT WUCMNOMHUTENbHBIA MeXaHu3M WM HanpaBAsoLWY0 [OM0BKY, 4YTOGbl NPUBAN3UTL
McnbITaTebHY0 MaHesb U HYXKHIO pamMy K OMOPHOI KOHCTPYKLMM BEPXHEN naHenu.

OcTaHaBNvBalOT €ro, Korga Mexay OCHOBaHVWEM MNyHxepa NuHelHoro anddepeHumanbHoro gatyvka u
nnaTchopMOii-NOANIOXKKON OCTaHETCA HE3HAUMTE bHbIN 3a30p.

HaunHatoT 3aTarmBatb 60N1Tbl B YeTbIPeX Yriax, YTobbl TOUHO CLEHTPUPOBATL Y3e/ NaHeNn U HWKHEN pambl.

11.6.11 CoeauHSIOT y3en NaHenu/HWkHel pambl C OMOPHOW KOHCTPYKLMEel BepxHeli naHesnm, npu 3ToM Cnegsr,
YTOObI MpuaraeMas Harpyska He npeBbillana Harpysky, koTopas co3gaeTcs coyeTaHMeM Beca NaHem 1 HKHeW pambl.

11.6.12 TpoBepsatoT, 4TO Kpas MOMOCKN A7 pacnpefenieHns Harpysku BCe elle pacnosioXeHbl 3anoamuo ¢
KpoMKamy ob6pasua 4718 UCMbITaHWiA, a 3aTeM MooYepefHO W C OAMHAKOBbIM YCUIMEM 3aTsiHYTb Yr/ioBble GOATbI [0
NNOTHOrO NpUNeraHns.

11.6.13 OTOABUratOT UCMOSHUTENbHBIE MEXaHWU3M WM HanpaB/soLLYH0 TO/TIOBKY A1 CO34aHWNsA OnpesesieHHoro
3a30pa Mexay aHepHoOV NIMTON WU HWKHEN rpaHblo OMOPHON KOHCTPYKUMM HWWKHEN KpOMKM naHenn. CHumaroT
thaHepHyio nauTy. [pexge 4em npukacatbCsi K O6OPY[OBaHWMIO, CHUMAOT BCE HaKOM/EHHOe cTaTuyeckoe
anekTpuyecTso. OGHYNAIOT TeH3odaTuuk AN OnpedeneHns Beca y3fa OMOPHOM  KOHCTPYKLUMW  HWXHEN
KPOMKM/MCTIbITATEIbHO NaHenu.

11.6.14 CoeVHSIIOT Kamepy AaBeHNsl C 3aLUMTHLIM KOXYXOM C HUXHEl MOBEPXHOCTbIO UCMbITATENbHOW MaHenm
npy He3HauuTenbHOl Harpyske, okono 22 H [5 dyHT-cunbl]. LIeHTpUpYOT Kamepy AaBfeHns N0 OTHOLUEHWIO K Kpasim
OMOPHOIN KOHCTPYKLUMN KPOMKU HWXKHEl naHenn. 15 3Toro Mcnonb3ylT NPOCTaBKy Uan NpefesibHbli Kanmbp, pasvepsl
KOTOPOro paBHbl TOYHOMY PACCTOSHWUIO MexAy NPSAMOYrofIbHON KPOMKOW, pPacnofiOXeHHOV BepTUKasbHO B LEHTpe
OMOPHOIN KOHCTPYKLUMM KPOMKM HVDKHE NaHenn W BHELUHel KPOMKOW MPUXUMHBIX NIaHOK Kamepbl faBneHusi. Ty e
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NPoOCTaBKy WCMOMb3YIOT ANA NPOBEPKN 3a30pPOB CO BCEX YeTblpexX CTOPOH. LleHTpupoBaHue kamepbl MOXHO CuMTaTb
BbINO/IHEHHbLIM TOrAa, KOrAa npocTaska NosIHOCTLIO NpusieraeT.

11.6.15 Ona raek waM 6GONTOB, MPU MOMOLUM KOTOPbIX BbLINOSIHEHO KPEMAEHWE Yy3Ma HWKHEN pambl ©
ucnblTaTeNbHOW NaHenn, nooyepefHO MPYMEHUTb COOTBETCTBYIOLMI MOMEHT 3aTskku ¢ warom 1.8-Hwm [16-atoim—
OyHT-CUnbI].

NMpumeuyuaHnune 10 — [pUMEHEHNE MOMEHTA Kpenexa sABASETCA pewWwawlwmuMm ANsS JOCTUXEHUS CBOGOAHO ONEpTbIX
rpaHuyHbIX ycnosnii Kak npaBuno, naHenu c 6onblieil XeCTKOCTbIO NpW WU3rMGe WM XEecTKoCTbio Npu cAsure, naum ¢ obeumu
xapakTepucTukamu, Tpe6ywT GONblIero MOMEHTa kpenexa, 4To6bl NpucnocoGreHue okasano BAWUSHUE Ha NpocTyl onopy. Mpu
OTCYTCTBUM B PacnopskeHUU TEXHUUEeCKUX TpeboBaHUi K MOMEHTY CnefyeT BbINONHUTL NOCNEA0BATE/NbHbIE UCMbITAHUSA MO NTUHERHOMY
M3MEHEHNI0 HaNPsAXeHUs C ynpaB/ieHNeM CMeljeHNa Ha OCHOBE PerynsapHoro NoBbilEeHNsS MOMeHTa B COOTBETCTBUN C NyHKTOM 11.7.1.

11.7 Harpyska

11.7.1 Mpoueaypa A. [lna onpegeneHns MOMEHTa 3aTsHKKW, KOTOPbLIA COOTBETCTBYET CBOGOAHO OMNepTbiM
TPaHNYHLIM  YCNOBUAM, BbINOMHUTL MOC/Ief0BaTE/IbHbIE WCMbITAHUA MO JINHEAHOMY W3MEHEHWUIO HanpsXeHus C
ynpaBs/ieHWeM CMELLEHNS Ha OCHOBE PerysisipHoro nosbllleHnss MoMeHTa Ha 1.8 Hwm [16 dyHT-cuna-aoiiMos] ans
Kakgoro noBTopeHusl, HaunHas ¢ 1.8 Hm [16 dhyHT-cuna-Aatoiimos]. Micnonb3ytoT cucteMy pervcrpaumum aHHbIX, kotopas
O/[IHOBPEMEeHHO OT6MpaeT 1 perncTpupyeT AaHHble AaB/ieHus B KaMepe, ynpyroi gedopmauunv naHenu, v nokasarenei
TEH30MeTPUYECKNX AATUMKOB C MHTepBasiaMu He 6onee 3 ¢. CHauana NpuKNagbIBalOT CTaHAAPTHYIO NepBoHaYasIbHY0
Harpysky 44 H [10 cpyHT-cunibl] Ans onpegeneHns Bcex OMOPHbIX MOBepXHOCTel. OB6HyNAlT AaTuvk AaBfieHus u
naHenNbHbIA NNHERHbIV AnddepeHLanbHbil AaTumK. 3anmcbiBaloT MOMEHT, NPUIOXEHHBI K KpeneXHbIM 3/1eMeHTam
OMOPHON KOHCTPYKLIMN HIDKHEN KPOMKW maHesnn. 3aTem OCTOPOXHO BbIMOJHAIT JIMHEHOe N3MEHEeHMe HamnpshkeHus co
CKOPOCTbIO WUCMOJTHATENIBHOTO  MeXaHu3Ma,'Hanpasnsiowein ronoskn 1,0 mm/muH. [0.050 AloiimMoB B MUHYTY] Ao
He6OMbLIOTO  OTK/IOHEHMst B Mpegenax y4yacTka JIMHEWHOW/ynpyroii  xapakTepucTukv — CTPYKTYpbl — MaHenw.
MpnbNn3NTENbHYIO OLEHKY npegena 6e30nacHoro OTKIOHEHWS BLIUCAAIT NyTeM YMHOXeHUA 1 MM Ha OfHy [AecATyto
OTHOLLEHNA PacCTOSHWA Mexay ornopamy K TONWWHE naHenn. MOMEHT CUUATAlT [0CTaTOuYHbIM MpY  MOydYeHUn
n3MeHeHns MeHee 1% (MPUHMMAas BO BHVMaHWE TO/IbKO YTO MPeALIECcTBYOLLEe VCMbITaHue Mo JIMHEAHOMY W3MEHEHMIO
HanpsbkeHus) B YK/10He KPUBOI OTHOLLEHWS faB/ieHns K fedhopmaLium, kak onpefeneHo nog60poM MeToAa HauMeHbLUINX
KBaJpaToB.

11.7.2 Npoueaypa B. ns onpegeneHns OTHOLLEHNA AaBNEHNS,'HAarpy3k1 K gedopMaLiuy ucnbltatenbHoN naHenu
ONnA HebonbluMX AedopMaumnii MCMOMb3YyOT CUCTEMY PerucTpauuyn AaHHbIX, KoTopas OAHOBPEMEHHO OToupaeT u
perucTpupyeT nokasartenn TeH30[aTruuka, AaHHble JaBfieHust B KaMmepe, ynpyroi fedopmaluy naHenu, n nokasarenm
TEH30MeTPUYECKNX AATUMKOB C MHTepBasiaMu He 6onee 3 ¢. CHauana NpuKNagbIBaloT CTaHAAPTHYIO NepBOHaYasIbHY0
Harpysky 44 H [10 dyHT-cunbl] 4051 onpejesieHns Bcex OnopHbIX NoBepxHocTel. O6HYNAIOT AaTUnK AaB/eHNs B Kamepe
1 NaHesbHbIN NNHEelHbIN AnddepeHUanbHbIii JaTuuk. 3anucbiBaloT MOMEHT, NPUIOXKEHHDIA K KpenexHbIM 31emMmeHTam
OMOPHOM KOHCTPYKLIMM HWKHE KPOMKM NaHenu. 3anucbiBaloT BpeMs 3amycka. 3aTeM OCTOPOXHO BbIMOJHAIT SIMHeliHoe
N3MEHEHME HaNpPsXXeHUs CO CKOPOCTbIO WCMOMHWUTENBHOIO MexaHuama/Hanpasnswoweid ronoskn 1.0 mmAruH (0.050
[IOIMOB B MUHYTY) A0 HEGOMbLIOTO OTK/IOHEHWUS B Mpefenax yyacTka JIMHEeiHON/ynpyroil XxapakTepucTukn CTPyKTypbl
naHenu. MNpubnnsuTenbHY0 OLEHKY npefena 6e30MacHoOro OTKIOHEHUSI BbIYUCASIOT MyTEM YMHOXEHUS 1 MM Ha OofHYy
[eCATYI0 OTHOLLEHWUS PACcCTOSIHUA MeXAy ornopaMu K TO/NWMHe naHenu. MoBTopsAoT npoueaypy HEeCKONbKO pas. YToObl
cMor/ia NpousoiTn ctabunusaums. rfocne Kaxgoro UCnbITaHWs BbINOJHAT BO3BPAT K NepBOHaYaslbHON Harpyske 44 H v
3an1cbiBaloT NokasaHus NMHeNHoro andidepeHLManbHOro atyivka B kayecTBe nokasaresis 0cTaTouHol gedopmaLium.
3anucblBaloT Bpemsl M3MepeHus ocTaTouHoi gechopmauun. lMepep KakAbIM NPOroHOM O6GHYNATb AATUMK AAaBMEHUA U
naHenbHbIA NNHeHbIN anddepeHUmanbHblil AaTumk. YepTar rpadvkn faHHbIX OTK/IOHEHWS OTHOLLEHUSI Harpysku K
naHesnn 1 AaHHbIX OTKIOHEHVS OTHOLLIEHVS AaB/IeHNs B Kamepe K naHesm. HaknoH 3TUX KpUBbIX AB/IAETCA nokasaresiem
OTHOCUTENLHO [BYXMEPHOM XEeCTKOCTU Npu 13rmbe obpasua ANa UCMbITaHWii ¢ yueToM Tex 06pasLioB, KoTopble Obiin
UCMbITaHbl Ha Nt060I APYroi naHenn Npy MOMOLLM Takoro e 060pyA0BaHNSA NPU Takux e YCOBUSX.

11.7.3 Mpoueaypa C. Ons onpegeneHuss NpPoOYHOCTM MpW MEPBOM paspylleHun naHesibHoro obpasua ans
UCMbITaHUIA, CNOB3YIOT CUCTEMY permcTpalum AaHHbIX, KOTopas OAHOBPEMEHHO OTOUpaeT 1 perncTpupyeT nokasarenu
TeH3oAaTuuka, fAaB/ieHne B kamepe, ynpyrylo gecopmaunio naHenu, 1 nokasareni TEH30METPUYECKMX [aTuMKOB C
MHTepBasiamn He 6onee 3 c. CHavyana NpuKIafbiBaloT CTaHAAPTHYIO NepBoHavasibHyo Harpysky 44 H [10 dyHT-cunbl]
NS onpefeneHus BCeX OMOpPHbIX MoBepXHOCTel. OBHYNAT AaTuvK AaBfeHUs B kamepe U NaHeslbHblA TMHEeNHBIA
anddpepeHUnanibHbIi gaTunk. 3anucbiBalOT MOMEHT, MPUIOXKEHHbIA K KPeneXHbIM 3/1eMeHTaM OMOPHON KOHCTPYKLK
HWKHe/ KPOMKW naHenu. 3anucbiBaloT Bpems 3amycka. 3aTeM OCTOPOXHO BbIMOJHAIOT JIMHeiHOoe W3MeHeHue
HanpshKeHWs CO CKOPOCTbI0 WCMOMHUTENIbHOTO MexaHuaMa/Hanpasnstowein ronoskn 1.0 mm/muH. [0.050 atolimoB B
MUHYTY], ecrin npefABapuTesibHble UCMbITaHNA NMPY MasibiX OTK/IOHEHUAX He Nokasav, YTO NepBoe paspyLUeHVie C Masloi
BEPOSATHOCTLIO MOXET MPOK30iTK B npefenax oT 10 A0 20 MUHYT, HauUMHasA C MOMEHTa MPUIOXEHUS Harpysku. B aTom
CNyyae BbIMOJHAT PEerysIMpoBKY CKOPOCTW. 3anucbiBatoT (PaKTUYECKYH CKOPOCTb MCMOSIHUTENIbHOTO MexaHu3ma /
HanpasnsoLell ronoskn. MpoJo/KaT MHEHOE N3MEHEHWE HaNPsHKEHUA [0 Tex Mop. Moka nokasaTenu Harpysku v
[JaBNeHNA He MpeKpaTAT MOBbLIWATLCA WM HayHYT YMeHbllaTbCA. [locne WCnbiTaHUs BbINOMHAT BO3BpaT K
nepBoHavasibHOl Harpyske 44 H [10 yHT-Cu/bl] 1 3anUCbiBAIOT NOKa3aHUs MHEHOro AndichepeHLMaIbHOro aaTtunka B
KayecTBe nokasaresisi OCTaTouHOl fechopmaLmi. 3anmcbiBaloT BpeMsi U3MePeHUs 0CTaTouHOM gedopmaLmn.

NMpumeuyai uell — [oCKONbKY paspylWeHUs a CTPYKTypax MHOTOC/OWHbIX NaHeneil 3avacTyilo efjBa 3aMeTHbl U
HekaTacTpoMNUHbI, PEKOMEH/AYETCS BO BPEMS UCNbITAHWA NPU NUHEHbIX U3MEHEHUAX Harpy3ku A0 MepBOro paspylleHWs YCTaHOBUTH
COOTBETCTBYWOLUWME NpeAenbl Harpysku W CMeleHus, 4YTo6bl NpefoTBPATUTL YPE3MEpPHYI Harpysky kamepbl AaBfieHus unu
noBpex/AeHne kpenneHnsa, unu o6a cnyvas.
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11.8 3anuchb JaHHbIX. 3anncbiBaloT TeMnepaTypy OKpyXatolleii cpefbl ¥ OTHOCUTE/IbHYI0 BMAaXHOCTb BO BpeMst
UCMbITaHWS. 3anucbiBalOT Harpysky W AaBfieHne Mo OTHOLEHWMI0 K CMelleHutio (unn gedopmauumn) naHesbHoro
NVHeliHoro  AndicpepeHumanbHOro  AaTumka HEemnpepbiBHO WM 4Yepe3  perynisipHble  MPOMeXyTku BpemeHu. [lpu
0o6GHapyXeHW Cos nepexofa WM MepBOHAYasIbHLIX paspyLleHWii 3anucbiBaloT Hadysxy, Aedopmauumio 1 Bug,
NoBpeXAeHVs B Taknx Toukax. Ecim obpasel, A1a MCMbITaHW NoABepratoT Harpy3ke 40 60/bWNX OTKOHEHWIA, TO ecTb
BE/IMUMHA OTK/IOHEHWIA cocTaB/iseT 6Gonee MOMOBWHbLI TOWMHBI NaHeNn, 3anucbiBaloT MaKCUMasIbHYIO Harpysky,
fJaBneHne U cmelleHue (Mm gechopmaumio) NaHenbHOro MHEWHoro AundpdepeHumanbHoro aatyumnka. [ockonbky
MHOrOC/I0/HbIE CTPYKTYpPbl 3a4acTylo CoAepxXaT MaTepuasibl, KOTopble NPOSBAAIOT YNPYroBsiskue wan Apyrue 3asucviMble
OT BPeMeHU XapakTepucTukm, TO 3anMCbIBatOT BpEMS Hadasia NPUNoXeHUs Harpysku.

3anucbiBaloT BpeMs MpW CHATWKM MOKas3aHWii ocTaTouHol AedopMauyy MpU MOMOLYM NaHesIbHOro SIMHENHOro
andbchepeHumanbHOro fgatymnka.

NMpumeyaHue 12— [ipyrne BaxHble JaHHble, KOTOPbI€ MOTYT GbiTb NONE3HLIMWU NPU OCMbICIEHUMN OTKNIOHEHWA OT HOPMbI
00 BpeMS UCMbITAHUSA, BKAOYAKT AaHHbIe OTKIOHEHNA OTHOLWEHUS HArpy3uT K TO/I0BKE U AaHHbIE OTHOWEHNUS HArpy3ku Ko BpeMeHuU.

12.3.1 Mpremnemble pexumMbl paspyLueHnii. CABUroBoe paspyLleHue cepheyHuka, OTAeNeHne uan otcnansaHme
IMLEBOTO /INCTA, NPOAO/bHbIA U3rMG NMLLEBOro ANCTa, WX paspyLleHue NIMLEeBOro SINCTa Mpu pacTsHXKEHUN ABASAIOTCA
npuemMIeMbIMU peXxmmamMu paspyLUeHus, npy ycroBum, YTo paspyLUueHve NMpoucxXoauT Aasleko OT Kpaes naHesu.

12.3.2 Henpuemnemble pexuMbl paspyLUeHuii. Henpruemnembie pexumbl paspyLueHuii 3To apTedhakTbl camoi
MeTOAMKN MCMbITaHuidi. Hanpumep, 3To cnpasegnBo A5 paspyLUeHNii, Ha PacCTOSAHUN MeHee OAHOWN TOMLWMHBI NaHenu
OT OMepTOoro Kpas UcnbiTyeMoro obpasua. Takne paspyLleHus SBASITCA HenpueMIeMbIMu.

MpumevyaHune — Pepakuynsa pasjena usmMmeHeHa AnA npusejeHnsa B cooTBeTcTBue ¢ Tpe6oBaHusamu FOCT 1.5 (NyHKT 7.9.8).

A8

13. O6paboTka pe3ynbLTaToB

131 PacueT u3rmba u XecTKOCTW Ha cABUM B u3fenuu. [ONOMHUTENbHO K MPSMbIM U3MEPEHVSIM  YNpyrux
fechopmaLnii N HanpsHKeHWin B MHOTOC/IONHOI NaHesn, 370 WCMbITaTeNbHOE YCTPOCTBO MOXET MCMo/b30BaTbCa A1
noslyyeHuss nokasateneil usrmba W XEeCTKOCTW Ha CABWT B W3AENMW U3 MHOTOC/IOMHON MNaHenn, C MpUMEHeHneMm
KOMOGVHMPOBAHHOMO aHa/IMTUHECKOTrO/3KCNEPUMEHTA/ILHOMO MOAX0Aa. ITO aHa/IMTMYEeCKoe pelleHne nofpasymesaeT
paBHYI0 TOJILLUMHY, WU30TPOMHbIE NINLEBbIE NINCTbl, U30TPOMHBIA CEepAeyuHuK, U cnefyeT AONYLEHWUSM K1acCUyYeckoi
TEopWM MHOTOC/IOHbIX CTPYKTYp. BcneAcTBue nerko nogdepXxviBaemblX KpaeBblX YC/IOBWIA, MOXET WCMO/b30BaTbCs
pelueHne ypaBHeHusi Hasbe (ABOVHON psfg Pypbe). Ynpyras gedopmaums onpegenserca skcnepumeHTabHbIM nyTem B
Touke Xa ya Cymma COCTaB/IsOLLMX OTHOCUTENBHOMO YA/IMHEHUs (e, ¢ £,) n3MepsieTcs BO BTOPO BbIOPaHHOW TOUKE X,.
y.. CnepoBartesibHO:

(1
(2)

£8e — onpefieneHHoe 3KCNEPUMEHTA/IbHLIM NyTeM 3Ha4YEHWe yrnpyroii gechopmaumm B x-. ya

Cb Cb— KOHCTaHTbI U3 peLleHnsa ypasHeHus Hasbe
B — conpoTtusnexue nsrmoy;
S — XecTKOCTb Ha caBur

(e, +r.,)¥ — onpegeneHHasl aKCNepPUMEHTANbHLIM MyTeM CyMMa OTHOCUTESbHBIX YAIUHEHW B X5,

Y
C — TO/ILLMHA CepAeyHIKa;

f — TonwmHa NMLEeBoro NNCTa;

, COS(I")COS(M)

rae Pr. — wn3mepeHHOe 3KCNepUMeHTasIbHbIM NyTeM fasjieHne B 6aioHe (BHYTPEHHEro)
JaBneHus;
a— [/IMHa, LWMpKUHA KBaAPATHOW NacTyHbl MeX/y onopamu,;

® =4 (a-";
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Ar, = (athchekTvBHAA nnowanb AaBneHus);

T
F, — n3mepeHHas akcnepuMeHTa/lbHbIM MyTeM obLas Harpyska Ha naHesb;
N — KONM4eCTBO BK/TIOYEHHBIX Y41IEHOB pAja.

MonesHo n3MepuTb 3HaYeHUs ynpyrux gediopmaumii 1 HanpsXXeHUin SKCrnepuUMEHTasIbHbIM NyTeM Ha y4yacTkax C
HebO/MbLIMM FPaAVEeHTOM, Hampumep, No6AM30CTM OT LEHTpPa WKW B LEHTpe naHenu. Tunosoe 3HadyeHue N. 4TOObI
rapaHTMpoBaTb  CXOOUMOCTb  psija, MeHbLle  WUan paBHo  20. CxoAMMOCTb  YKasblBalOT  Korja
(Sri— S«-i)/Sv< z. SN 310 cymma psga ¢ N uneHamu, a £ ABnseTca npeasapuTesibHO onpefeneHHoln pasHuueli. Kak
npasuo. € BblbrpaeTcs e %0.01.

YpaBHeHust 1 1 2 MoryT 6bITb pelleHbl nocnegoBatenbHo Ansa B n S. Mpu nssectHom (c« + £,). . ypaBHeHue 2
MOXeT 6bITb peLueHo Ana B. a npu n3ssecTHOM Lie, B . ypaBHeHVe 1 MOXeT 6bITb pelieHo Ana S. Heo6xoAnMmo yyecTb,
4TO A1 OPTOTPOMHBIX IMLEBbIX JINCTOB [O/KHbI ObITh ONPeAeeHbl TPU 3HAYEHUS XECTKOCTW Ha U3rMb (conpoTusieHne
n3rnby), a Aa1a opTOTPOMHOrO CepAeyHMka onpefensioT ABa 3HAYEHWs XKecTKOCTU Ha casur. HeobXxoaumo nonyuutb
NATb YypaBHEHUIA A5 NATU HEM3BECTHbIX 3HAYEHWI XXECTKOCTH.

MpumeuyaHue — Pejakunsa pasgena usmMmeHeHa A5 NPUBEJEHUS B COOTBETCTBUE C Tpe6oBaHnamMu FTOCT 1.5 (NyHKT 7.9.9).

OA.9

14. Mpotokon

14.1 3aHOCAT B NPOTOKO/ C/efyloWy0 UHhopMaumio B MakCUMaslbHO BO3MOXHbIX Npefenax (Mbo BKIYaoT
CCbINIKN Ha APYTyH0 AOKYMEHTaumio, KoTopas COAEpPXMT Takyl uHdpopmaumio). (3akasumk HeceT OTBETCTBEHHOCTb 3a
NPOTOKONMPOBaHVE MapameTpoB, KOTOPble He KOHTPOAMPYIOTCA AaHHONM ucnbiTaTeNlbHON nabopaTtopueid, Hampumep,
KOMMOHEHTbI MaTepuasnioB WA napameTpbl U3rOTOBNIEHNSA NaHenen);

14.1.1 Bepcust unu gata Bbinycka HacTOsLLEn METOANKN UCTbITaHWIA.

14.1.2 laTa BbIMyCcKa U MECTO XpaHEHMWS 3TON METOAUKN.

14.1.3 imeHa nuu, (nabopaHToB) UCMO/b3YIOLLMX HACTOSALLYIO METOAMKY UCTIbITaHWIA.

14.1.4 VI3MeHeHUs HacTosileli MEeTOAMKM UCMbITaHUiA, 3amMeyeHHble B XOAe WCMbITaHU OTKIOHEHWSs, Wn
npobnemMbl ¢ 060py0BaHNEM BO BPEMS UCTbITAHUIA.

14.1.5 OnvcaHne Bcex MaTepuasioB, SIBNAIOLWMXCS KOMNOHEHTaMU UCMbITyeMOoro o6pasLia MHOTOC/I0HOW naHesnw,
BK/IOYAA cnefytolime napameTpbl AN KaXA0ro obpasua; TeXHUYeckme XxapakTepucTuki matepuana, Tmn martepuana,
0603HayYeHne martepuana Npov3BOAUTENsA, HOMepa MapTwuii WM cepuii NPOM3BOAWTENS, WCTOYHUK (ecnu matepuan
noslydyeH He OT MPOU3BOAWTENS), AaTbl cepTudmkaummn, AaTbl UCTEYEeHMe cpoka AelcTBMA cepTudimkaTos, AvameTp
nyyka BOJIOKOH JIMLEBOrO JINCTa, KOMIMYECTBO BOJIOKOH B My4uKe W KpyTKa, LUAUXTYOLlee BELLEeCTBO, opma wuiu
nepensieTeHne, NOBEPXHOCTHbI BEC BOJIOKHA, TUM MaTpuLbl, COAepXaHue maTpulbl NLEBOro SiCTa U cogepxaHue
neTyunx Belects. Takke NPOTOKO/IMPYIOT U3MEpPeHHoe 3HaueHue NOTHOCTU cepeyHnka B COOTBeTCTBUM ¢ 11.2.2 1
W3BECTHY0 MOAPOGHYI WHOpMauMio O ero MpoW3BOACTBE, Hanmpumep, nopoobpasylolee BewecTso U
nocneaoBaTenibHOCTb CTapeHus.

14.1.6 OnucaHve 3TanoB M3rOTOB/IEHUA C/IOUCTOIO Martepuasna, BKIuYas; fata Hadyana MNpou3BOACTBa, Aarta
OKOHYaHWA NPOM3BOACTBA, TEXHOMNOrMYeckas cneuudmkaums, UMKN BbIOEPXKKW, MeToAMKa KOHCOonuaauuu u onucaHue
1cnosb3yemoro 060pygoBaHus.

14.1.7 MocnefoBaTeflbHOCTb KOMMNJIEKTOBAHUS OpWEHTauunM CMoeB C/AOWCTOr0 Martepuasnia OTHOCUTENIbHO
KOHTPONbHOM NI0CKOCTU, KOTOPOW A0/MKHA ObiTb NOBEPXHOCTb TOW CTOPOHbI, YTO AEACTBUTENbHO KOHTaKTUpyeT ¢
6a/110HOM (BHYTPEHHErO) faB/IeHNs BO BPEMS UCTIbITAHWS.

14.1.8 Pe3ynbTaTbl UCMbITAHWUI Hepas3pyLUaloLLLEero KOHTPONS.

14.1.9 MeTo4 MOArOTOBKA MCMbITyeMOro obpasua, BKIOYAas CXemMy W MeTof Mapkuposku ob6pasua,
reomeTpuyeckme napameTpbl 06pasua, MetTos oTéopa u MeTog obpesky obpasua 418 UCTbITaHWiA.

14.1.10 [faHHble KasMOPOBKM, METOAblI BCEX W3MEpeHuii U ucnbiTaTtenbHoe ob6opyAoBaHue. B vacTHOCTH,
Heo6X0AVYMO BHECTW B MPOTOKON pe3ynbTaTbl Ka/IMGPOBOYHOIO WCMbITAHUS C UCMNOMb30BaHWEM CTaUIbHON MNACTWHbI
(Pa3gen 9). ¢ nocTpoeHvem rpaduka wnym TabynMpoBaHHbIM OTOBPaXKEHWEM 3aBUCUMOCTM 3CHHEKTVMBHONM naowaan
KOHTaKTa 6GasifioHa (BHYTPEHHEro) AaBfieHUsi B BuAe (hyHKUMW NPUKIaAbIBaeMoli Harpy3kv, B CPaBHEHUW C HarpysKoid,
npuknagsiBaemMol kK cTaHAapTHON CTalbHOW KOHTPOIbHON NnacTuHe.

14.1.11 Twn wWcnbITaTeNbHOTO CTeHAa, pe3ynbTarbl LEHTPOBKW, YacToTa perncrpauuy  AadHbIX W Tuml
o6opygoBaHus.

14.1.12 Twn. AgvanasoH M 4yBCTBUTE/ILHOCTb W3MEPWTESIbHbIX MpeobpasoBaTenieli NMHelHbIX nepemMeLLeHwii
(LVDT) nnun gpyrmx nsmepuTesbHbIX MHCTPYMEHTOB, MCNONb3yeMbIX A5 U3MEpPEHUs ynpyrol gedopmanum UcnbITyeMon
naHenu.

14.1.13 Tun. guanasoH 1 YyBCTBUTENbHOCTb TEH304AaTUMKA AaBNEHNS, UCNONb3YEMOr0 A1 KOHTPONSA AaBNeHUs B
6an1n0He (BHYTPEHHEr0) faBeHus.

14.1.14 VI3mepeHHoe pacCcTosiHMe Mexay onopamu, a.

14.1.15 Pe3ynbTaTtbl OLEeHUBaHNSA LIeHTPOBKWU CUCTEMbI, €C/IN TaKOBbIE BbIMOJTHSA/INCH.

14.1.16 Pa3mMepbl Kaxaoro ncnbiryemoro obpasua.

14.1.17 Bec ob6pasua ¥ yAenbHbli Bec Ha eguHuly nnaowaan (CKOPPeKTUPOBAHHLIA, UTOObI WCKIHUUTL
mMarepuasbl, ycunmsarolme kpas oopasua).

14.1.18 TMMapameTpbl W pe3ynbTatbl MOAAEPXaHUA TemnepaTypHO-B/I&XHOCTHOIO pexuma, WCnosib3oBaHne
6EryHKkoB 1 VX reomeTpuyeckue pasmepsbl, UCMob3yemble NpoLefypbl, KOTOpble He ykasaHbl B NMPUMEHSeMoM MeTode
nCnbITaHWiA.
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14.1.19 OTHOCUTENbHAs BMAXHOCTb BO3AyXa U TeMnepaTypa B UCMblTaTebHOl nabopaTopun.

14.1.20 YcnosBusi B Kamepe A/ WCMbITaHWA Ha BO3AENCTBME OKpyXatoLleid cpefpl (ECIM UCNOMb3yeTcs)
ncnbITaTeNIbHOro CTeHAA Y BPeMs BbIAEPXKKM B YC/OBUAX OKPYXaloLLLein cpegpbl.

14.1.21 CKOpoCTb NPOBEAEHNS UCTbITaHWIA.

14.1.22 [vameTp, XapakTepucTvks pe3bbbl M npunaraeMoe ycwuave A8 YeTblpex KpenexHbix aeTtanei
(32KMMOB), NPKMMAIOLLMX HKHIOK OMOPHYI0 pamMy A8 KpaeB NaHen K BepxXHei ONopHON CTPYKType A8 naHesnu.

14.1.23 Pa3melleHne gatyvka Ha obpasue 1 TUM Kak4oro NCnosib3yeMoro gatyvka.

14.1.24 Ecnun ncnonb3oBasivCh TEH304ATUMKKW, B MPOTOKO 3aHOCAT TWN. CONPOTUBAEHNE, pa3mep, KO3thuLmeHT
YyBCTBUTE/IbHOCTW  TEH304ATuuKa, MeToj KOMMEHCauun B/IMSHUA TemnepaTypbl, OTHOCUTE/IbHAas nonepeyHas
YyBCTBUTE/IbHOCTb, HOMEp napTM W HOMEpP Cepuu, COMPOTUB/IEHWE MPOBOJIOYHOMO BbIBOAA, W UCMOJMb3yeMble
nonpasoyHble KO3AhULNEHTDI.

14.1.25 KpvBble 3aBMCMMOCTM [aBrieHue-ynpytas gedopmauus U faBrieHne-HanpshkeHme 1 TabympoBaHHble
[aHHble 3aBNCUMOCTM ynpyroli feddopManun OT Harpyskiu v AaBfeHusi, a Takke 3aBUCMMOCTY HaMpsHKeHUst OT Harpysku
N AaBneHnsa ons Kaxgoro obpasua.

14.1.26 PaccunTaHHbI M3rmb ¢ Masioi ynpyroii fedopmaLimeit 1 XecTKoCTb Ha CABUT.

14.1.27 Harpyska 1 gasneHue nepexoga A/ naHenu n paccuutaHHas cABWUrosasi NMPOYHOCTbL CepAeyvHuKa npu
[aBneHun nepexoaa Ans naHenu.

14.1.28 Ecnn onpegensitoT NPoYHOCTb B 061aCTy nepexosa naHenu, meTog nogbéopa npsiMoit (ecnm UCnosb3yoT)
1 AManasoH HanpskeHus Wnu ynpyroi aechopmaumn, wam oba 3TM napamerpa, B KOTOPbIX Obl/l BbINOHEH Noa6op
npsMol WM onpeaeneHbl IMHUA YNpyrocTy.

14.1.29 Pexum paspylleHnss U MeCcTO paspyLUeHus KaxAoro obpasiia OTHOCMTENIbHO KOHTPOMLHOTO Topua
(11.6 6).

NMpumeuvuaHne — Pepakuns pasgena uaMeHeHa [NA NpuBejeHUs B cooTBeTcTBMe c TpeGoBaHusmu FOCT 1.5 (NyHKT
7.9.10).
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MpunoxeHue Ab
(cnpaBoyHoe)

OpI/IFVIHaI'IbeII7I TEKCT HEBK/TOYEHHbLIX CTPYKTYPHbBIX 3/1TEMEHTOB

0b.1

3.3 YcnoBHble 0603HAYEHUS:

331 a = paccTosHWe Mexgy onopamu (UTUHFA A1 WCAbITaHWA WM AIMHA W LUMPUHA  KOHCTPYKLWK
ucnblTaTeslbHOM NaHen Mexay onopamu;

3.3.2 = WUCTMHHas MOBEPXHOCTb KOHTaKTa GasinoHa JaBfeHusl, Koraa B HEM CO3JaeTcsl JaBfieHne cxatus,
YTOGbI 6aNIOH HarpyXan UcnbiTaTeNIbHyto NaHesb;

3.3.3 B = conpoTvBneHune ncnbitatenibHol naHenu nsruby;

3.3.4 ¢ = ToNLWMHA 3anosHUTenNs;

3.3.5 (x= HopmasibHas gedopmanms 06MLOBOYHOTO INCTA, X KOMNOHEHTa,;

3.3.6 oy = HopmanbHasa gedopmanusi 06/IMLOBOYHONO SINCTA, Y KOMMOHEHTA,;

3.3.7 f = TonwmHa 06/1MLOBOYHOI /TUCTA;

3.3.8 F, = obwas BepTUKa/IbHO HampasfieHHas Cu/a, MO OTHOLIEHWIO K UCMbITATe/IbHOW NaHenn, COorfacHo
N3MepeHVaM fatumka Harpysku annapara Aas UcnbITaHuii;

3.3.9 h = cpegHas 06Lan nnowanb ucnbiTaTelbHOW NaHenu;

3.3.10 N = KO/IMYECTBO YYTEHHbIX 06Pa3L0B 3a PSA UCTbITaHWIA;

3.3.11 P, = 3KcnepuMeHTasIbHO N3MepeHHoe AaBfieHne 6as1noHa;

3.3.12 ¢ = wrpuHa B NpUrpaHNYHOM yyacree 6e3 HarpyXeHuUsi y UCMbITaTe/IbHOW maHenn Mexgy ornopamu mo
Kpasim 1 UCTUHHON rpaHnLei 30Hbl BINSAHWS Harpy3ku;

3.3.13 S = conpoTuBEHVE UCNbITATE/IbHOW NaHenn cABury;

3.3.14 oH = 3KCNepUMEHTa/TbHO yCTaHOB/IEHHan ynpyras fedopmanys B LEHTPE UCMbITaTeNbHON naHenu.

06.2

5 3HayeHune n npuMeHeHue

5.1 [laHHO! MeTOAMKOWA WUCMbITaHU MOAENUPYIOT YC/IOBUS MMAPOCTaTUHECKOTO HarpyXeHus, KoTopble 3a4acTylo
nmetoTcs B (DaKTUYECKMX YC/OBUSIX MHOTOC/IOWHBIX KOHCTPYKUWIA, Kak Hanpumep, KOPMYCHble KOHCTPYKLUMW CyAeH.
[aHHas meToAyKa UCMbITaHW MOXET UCNONb30BaTLCA A5 NPOBEAEHNS CPABHUTENbHON OLLEHKM XECTKOCTU Ha 13rnb B
M/I0CKOCTW Y MHOrOC/I0AHOTO KOMMO3ULIMOHHOTO Martepuasia, U3roToB/IEHHOIO C Pas3/INyHbIMU COYeTaHNAMU MaTepuasios,
WM Xe Npy NOMOLLM pas/vyHbIX NPOLLECCOB W3rOTOBMEHWA. [OCKOIbKY B OCHOBY [NIETOAVKMA 3a/10KEH NPUHLMN
pacnpefeneHHoil HarpyskM, HO He COCPe[OTOYEHHOl Harpysku, Takke BO3MOXHO npefocTaBuTb 6onee
npaBfonNofo6OHbIE [aHHble O MexaHusmax pas3pyLUeHUli MHOTOC/OWHbIX CTPYKTYP, KOTOPble HarpyxatT nofo6HbIM
obpasom. [laHHble pe3ynbTaToB MCNbITAHWA UMEIOT 6O0JbLUYI0 MNPAKTUYECKY0 LEHHOCTb A/1 KOHCTPYWpOBaHus Wu
NPOeKTVPOBaHWA, MOATOTOBKM TEXHMYECKWX TpeboBaHWi Ha MaTepuasi(bl). a Tawke ANnA obecneuveHust Kayectsa W
pa3paboTku TexHonoruii. Kpome Toro, faHHble U3 JaHHON MEeTOAMKM MCMbITaHui ByayT NpakTUYecky nonesHbiMv npu
YTOUHEHWUW BbIGOPA NPOrHO3HOI MaTemMaTUyYecKoi Teopun UM KOMMNbIOTEPHOW Mporpammbl 415 NPYMEHEHNS B KayecTse
CpeAcTB MPOEKTUPOBAHWA KOHCTPYKUWiA. CBOICTBA, AaHHble O KOTOPbIX MOSy4aloT Ha OCHOBaHUM JaHHOW MEeTOAMKU
UCMbITaHWUIA, ABMSIOTCS:

5.1.1 ynpyras gethopmaums Ha NOBEPXHOCTU NAHENN NPU Harpys3ke;

5.1.2 gechopmaLst 061MLLOBOYHOTO INCTa NaHe I NpU Harpyske:

5.1.3 conpoTuB/ieHne naHesmn nsrmby;

5.1.4 conpoTvBNEHNe NaHenu casury,

5.1.5 npoyHOCTb NaHenun un

5.1.6 pexumbl pa3pyLueHns naHeu.

06.3

6 Mewatowwume Bo3aeiicTens

6.1 lopgrotoBka MaTepuana u obpasua. pakTuueckme MeTOAbl W3rOTOBIEHUS MaTepuana HeHag/iexallero
KayecTBa, HeAOCTaTOYHOCTb KOHTPONS 3@ COOCHOCTbIO BOJIOKOH, @ TaKke MOBPexfAeHune, KOTOpOoe HaHOCUTCS npu
HeLO/MKHON MexaHnYeckoli 06paboTke KOHTPOIbHOrO obpasua — BOT Te M3BECTHble NPUYMHBI, KOTOPble NPUBOAAT K
60/1bLWIOMY pa3bpocy AaHHbIX N0 Matepuanam B GOMbLIMHCTBE cryyaeB. K KOHKpETHbIM hakTopam y martepuanos,
KOTOpble BO3AENCTBYIOT Ha KOMMO3ULMOHHbIE MaTepuasibl M3 MHOTOC/MOWHbIX CTPYKTYP, OTHOCAT BapuvaTtMBHOCTb MO
MIOTHOCTN 3aMNO/IHUTENS U CTEeNeHb OTBEPXAEHWA CMOJbl Kak B Martpuue 06/IMLOBOYHOMO NINCTa, Tak Uy KNesLero
BellecTBa 3anonHuTens. Cpefn HeMasioBaXKHbIX acnekToB NOAroTOBKM 06pasL0oB 13 MHOTOC/ONHbIX NaHenen, kotopble
COfelicTBYIOT pa3bpoCy [AaHHbIX: HEeMosHOTa yBMakXHEeHUs O06/MLOBOYHOTO JfiMCTa TKaHW, HemosHoTa  wWam
HepaBHOMEPHOCTb MPUKIENBAHWUA 3anoIHUTENS K rpaHAM OGMMLOBKW, OTCYTCTBME KBAAPATHOTO CEYEHWUS Y CMEXHbIX
KpaeB naHesM, HEeCOOCHOCTb 3anosIHUTENst C 3/eMeHTamy O6MMLOBOYHOTO fIMCTA, HasMyMe CTbIKOB WAN WHbIX
HEeCrnosIoWHOCTEl 3anofHUTENst M OGMMLOBKM, KPMBM3HA B MOMEPEYHOM HanpaBfeHWK, a Takke LIepoxoBaToCTb
NOBEPXHOCTU.

6.2 XapakTepucTukn uTvHra Aas ucnbitaHwidi. KoHurypaumsi KOHCTPYKUMM CO CTECHEHMEM KPOMOK naHesnu
MOXET OKa3aTb 3HauuTeNbHOe BAUSAHME Ha pe3ynbTaTbl WCMbITaHWA. MpPaBUALHOCTL MHTepnpeTauuy pesynbTaToB
UCMbITaHU 3aBUCUT OT (PUTUHIA, KOTOPbIM OGEecrneyVBaeTCcs ornopa MWCMblTaTeslbHOM NaHenu Takum o6pasom, mpu
KOTOPOM MOXHO CYMTaTb, YTO MPUHWMAIOTCH FPaHUYHbIE YC/OBWS, KOTOpble YAOBMETBOPSAOT YCMNOBUAM CBOOOAHOrO
onupaHus. Llandbl, KOTOpble pacnonoXeHbl Ha KpaeBblX OMOpax MaHenu, [AO/MKHbl ObiTb HampasfieHbl B OAHOM
NIOCKOCTM W OblTb MEPNEHAVKYNSAPHbI OCU  HarpyxeHus. Ecnu camblii  (OUTUHT  XapakTepusyeTcs [0CTaTOYHON
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ECTKOCTbIO, TO BO3MOXEH BbIBOJ, O NPOYHOCTU MAHEsN N €€ XECTKOCTU C Ha/IMuMeM OLUMBOYHbIX JaHHbIX NPU YC0BUM
HeAoCTaTOYHOr0 MOMEHTA, KOTOPbI/ OblT MPUMOXEH K KpPenexy, (OUKCUPYHOLLEMY OMOPHYH pamy HwkHel naHenu. B
06LLYX Cnyyasx naHenu ¢ 60/bLUeR XeCTKOCTbIO K U3rnby 1 caBury TpebytoT 60/bLUMIA MOMEHT 3aTSHXKM 415 NONyYeHUs
ycnosuii cB0O60AHOTO oNMpaHus.

6.3 XapakTtepuctuka 6annoHa aaenexusi. Mpyu Ucnonb3oBaHUM GannoHa JaBMEHWS HayaTb BBOJ, HOPMasibHO
Harpyskm no OTHOLIEHUK K NAacTUHe, NpW 3TOM JIMHENHAs XapakTepucTuka NNacTUHbl 3aBUCWMT OT WTOrOBOrO
pacnpefeneHnn faeneHusi. VICTWHHas yHKuMa 6anioHa JaBfeHuns 3akioyeHa B npeobpas3oBaHMy aGCOMOTHOM
Harpysku, npuknagpiBaemMoli annapatoMm A8 UCMbITaHWii, B Mone faBfeHuli, KOTOpPoe MOXHO YCTaHOBUTb MyTeMm
OTHOCUTE/IbHO MPOCTO/ MaTemMaTM4eckoil mogenu. B cnyyae wucnonb3oBaHusi GaslsloHa B MAPOAUHAMUYECKOM
UCNONHEHNN JoMnycKaeTcs NPUHATL CefyloLive ABa ynpoLlaloLmx npeanonoxenus: (1) oopma noBepxHOCTH KOHTakTa
— npocTbiM o6pa3om onpegenseMas reomeTpuuyeckas dopma (um coyetaHvwe cdopm) ¥ (2) B npegenax rpaHuy,
NOBEPXHOCTW KOHTaKTa COXpaHSIETCS MOCTOSIHCTBO AaBfieHusi. PacnpefeneHve AaBneHus fanee xapakTepusyertcs
NCK/IOUNTENIbHO BESTMUYMHON AABNEHUS U Pa3MEPOM 30HbI BAUAHUA Harpy3ku. O4eBMaHO, YTO pasmep v hopma 6anioHa
[aBEHNS OKa3bIBAIOT 3HAUMTENILHOE B/IMSIHWE HA Pe3ynbTaTbl UCMbITaHUI B OTHOLLIEHUM HaGNOAAEMbIX AechopMauii n
ynpyrux pedopmaumnii. Tpu unHTEpNpeTaumm AaHHbIX CyLWecTBYeT BEPOATHOCTb TakOro Ha/iMyMsi MOTPEeLUHOCTY,
HacKo/IbKO OT/IMYHO (haKTUYeckoe pacnpefenieHne [faBfeHns OT NPOCTO maTemaTtuyeckoli mogenu, Kotopas
1cnonb3oBasach B pacyeTax.

MpumeyvyaHnune 1 — TloOrpewHOCTb O MOAENN TUAPOANHAMUYECKOTO GannoHa O OCHOBHOM COMpsiXeHa C [eTanbHoii
MHtopmaynei o opme 30HbI BAUAHWUA HArpy3ku, MOCKONbKY WCTMHHAA MOBEPXHOCTb KOHTaKTa MOXeT 6biTb ycTaHOBNeHa a nt06oii
MOMEHT NyTeM jAeneHua abCONTHOWN NPUNOXEHHOW Harpysku Ha aaBfeHne G6annoHa. BTopuyHas norpewHocTs MMeeT MecTo Nno
nNpuUYMHE CONPOTUBAEHNA NMPOPE3MHEHHOI TKaHU ANA pPeMHel NPOMbIWIEHHOTO Ha3HaYeHWA, apMUPOBAHHOK BONOKHOM, OT/INYHON OT
HyNns, KOTopas MPOWCXOAWUT B pe3ynbTaTe y30CTU jnanasoHa W3MEHEHWS [JaBNeHUs B KaXAOM KOHKPETHOM KOHLEBOM MeCTe 30Hbl
BNIVSIHUSA HArpyskn. MpoBepku KanuGpoBOK MpW MOMOLWM CTaNbHOW NAACTUHbLI, KOTOpas BXOAWT B KOMNAEKT NMOCTaBKU TEH30AATYUKOB,
PEKOMEHAYIOTCA MO OTHOWEHUI0 K KaXAOMYy U3 6anfioHOB C LENblo KOHTPONA npeHe6pexumMo Manoro 3HayeHWsa norpewHocTeil B
Mojaenu pacnpegeneHuu gasneHns (cMm. pasgen 9).

6.4 flonyckn. ns ucnbitTatesbHbIX NaHesneil Heo6xo4MMo obecneunsaTb UX COOTBETCTBYE AOMYyCKaM Ha pasmep u
nepneHANKyIAPHOCTb, COMTACHO yKasaHHbIM B M. 8.2 B 0becneyeHne Haanexalleit onopbl No Kpasm 1 orpaHNyeHuii.

6.5 LleHTpoBka cuctembl. lMorpelHocT MoryT B UTOre MMeTb MECTO B TOM C/lyyae, ec/in KOHCTPYKLMS Onopbl
naHen HecoocHa C WCMOJTHUTENbHbIM (MPUBOAHLIM) MeXaHW3MOM annaparta A1 UCMbITaHui, WAn B TOM Criyyae, ecnm
M/1I0CKOCTb, ONpeAenisieMast HeCcyLLMMY NOBEPXHOCTAMU KOHLLEBOV OMopbl NaHenu, He NepneHAnKYIipHa 0CK HarpyXeHus
annapata 415 UCMblTaHWA. Kpome Toro, MorpelHocTM MOryT BO3HMKaTb U B TOM C/lyyae, eC/iM He MMeeTcsl A0/hKHas
LieHTpOBKa (COOCHOCTb) Gasi/loHa AaB/EHNA MO OTHOLIEHWUIO K OCU (hUTVHIra W MpuBOAa, WM eCnu Kpas MPWKMMOB
6a1/10Ha He napasinesbHbl Landam KpaeBbiX ONop naHeu.

6.6 MpounB XapakTepucTvkn cuctembl. [pu nonbiTke U3MepeHust ynpyroi gedopMauum MOBEPXHOCTU NaHenm
MPOMUCXOAUT MOrPELLHOCTb, KoTopas ABAseTCA apTedakToM uchnbiTaHus. Takasi NorpelHocTb MMeeT MecTo Nno Mmepe
MPUIOXEHNST HOPMaJIbHOM MOJIHON Harpy3kn B TOM ObbeMe. Mpu KOTOPOM Kpas o6pasua MHOrOC/OWHON CTPYKTYpbl
CKUMAaIOTCA OT PEaKTUBHbIX MOTOHHbLIX Harpy3ok, KOTOpble CO3JAl0TCA BEPXHUM W HWKHUM 3/1eMeHTamMu OrOopHO
KOHCTPYKLMM naHenu. Mpu Takoin HenocpeacTBEHHO BBOAMMOW [OMNO/HUTENbHON XECTKOCTU NMPOUCXOANT BO3AeNCTBMe,
oKasblBaeMOe Ha JIMHeliHbIi npeobpa3oBaTesnib CKOPOCTU NepeMeLLeHnsi, KOTOpbIii pacnonaraioT AN KOHTakTa C
MOBEPXHOCTLIO MaHeIM CO CTOPOHbI PaCTSXEHUS. B Lensx cBefeHuns NorpeluHocT K MUHUMasIbHOMY 3Ha4YeHuto Kpas
naHesIn ¢ MArKMM 3arnosIHUTENIEM HaAJ/IeXUT apMUPOBaTL B COOTBETCTBMUM C nn. 8.3.2.

0b.4

9 Kanubposka

9.1 TouHOCTb BCeX CpefCTB W3MEepeHWin MNoATBEPXKAAOT Ka/MObpPOBKamuM, KOTOpble [A0/DKHbI CoBMNajaTb C
MOMEHTOM MCMO/Ib30BaHNS TakvX CPeACTB.

9.2 YcTpoiicTBo 3arpy3ku guacparmbl 1 60KOBblE OMOPbI MaHENN SABAAOTCA KPUTUYECKN BaXKHBIMU KOMMOHEHTaMM
[BYMEPHOTO  MCMbITATENIbHOrO CTeHAA, WHOrda WMMEeHyeMoro rmapoAMHaMUYECKOl MUCMbITATeIbHON  CUCTEMOVA.
Hapnexallyto kaimbpoBKy CTeHJa MOXHO rapaHTMpoOBaTb CTa/lbHOW kaniMbpoBOYHOW nnacTtuHoii. CTasbHas nnactuHa
MMeeT MOCTOSHHYIO TOJILLUMHY, 06bIYHO cocTasnsowyo okono 10 mm [0.4 a4 ]. ¢ gonyckom no TonwwuHe 60.0125 mm
[0.0005 a.). AnvHa nnacTuHel — 505 mMm [19.9 A.) ¢ gonyckom 60.1 mm [0,004 a.[ ana cteHga pasmepom 500 mm
[19,7 A.]. KpenAaT po3eTkM HaTSXEHWUs Ha MAUTY BAOMb OCEBON JIMHWWM MAWUTbI, B LIEHTPa/IbHOM TOUKE U TOuKe Ha
paccTosiHUM OfHOV 4YeTBepTol NAWUTbl. VI3MepAlT OTKIOHEeHWEe B LEHTpPe MAacTUHbl C  MOMOLLbIO  JIMHEVHOro
AnddhepeHumanbHOro garumka. [11a Takol TOYHOM NAUTbI, JOCTATOYHO TOYHBLIM SIB/IAETCSH aHa/IMTUHECKOe pelleHue.
Jio6ble pasnnuma MeHady TEOPETUYECKUMM W 3KCMEPUMEHTa/IbHbIMW OTK/IOHEHUAMU U gedopMaumsaMy NPoUCXoaaT B
CUly OTCYTCTBUS Ka/IMOPOBOK WM HEMpaBUIbHOMO UCMOMb30BaHWA CcTeHAa. Haxopat 3arpysky nnactvH ans
TEOPETNYECKOro peLleHns, MpuMHUMasl, 4YTO W3MEepeHHOoe [aB/ieHve auadparmbl AeicTByeT paBHOMEPHO Ha
pacrofIoKeHHbIi B LEeHTpe MpAMOYro/ibHUK nowanepio Ael, onucaHHblii B pasgenax 3 u 13. Yrnosble 60nThbl,
NPUTATVBAIOLLME HIDKHIOIO OMOPHYIO pamMy NaHenn pambl K BEPXHei OMOpHOI pame maHesn, CokpalialoT 3a30p BAO/b
rpaHunLpbl kpasi, @ pacyeTHOe OTK/TIOHEHWE LIEHTpa JO/DKHO acMNTOTUHECKN NMpUGnKaTbCa K TeopeTuieckoil cBO60AHON
onope. 3anucbiBaloT MOMEHT 3aTsHKKW, HEOO6XOAMMBINA 4151 aCMMTOTUYECKOro NPUBAMKEHUA PACcCYETHOTO OTKIOHEHNS K
TeopeTUYecKoMy OTK/IOHEHMIO MPOCTOW onopbl. [POBOASAT MoOciefytolWme WUCMbITaHWsI MaHenn C OrOBOPKOW, YTO Ans
MHOrOC/IOVHbIX NaHenel ¢ MAXXWM CPefHUM Crioem noTpebyeTcs ropasfo MeHbLUWIA KPYTALWMIA MOMEHT (U36bITOUHBIV
MOMEHT pa3faBuT Takylo MHOTOC/IOVHYIO MaHesb) A5 NPUBAKEHUA K NpocToli onope. [na Hagnexalyein kasmbpoBku,
OXMJAeTCs, YTO IKCMEePUMEHTasIbHbIE OTK/IOHEHUSI AN CTaslbHbIX Ka/IMBPOBOYHLIX MAACTUH 6yfeT HaxoAuTbCs B
npegenax 2 % pacuyeTHbIX 3HAYEHWIA, a 3KcnepuMeHTaslbHble Aedhopmauun 6yfayT HaxoauTbeA B npegenax 4 %
pacyeTHbIX 3HaYEHWIA.
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AB-5

12 MNposepka

12.1 Mpadhnyeckoe onpegeneHne NPOYHOCTM NaHenei. CTPOST rpadhk 3aBUCMMOCTM Harpysku OT mokasartenei
ynpyroit Aechopmavum naHenu n 3aBUCMMOCTW AaBneHns B 6annoHe (BHYTPEeHHero) AaBfieHns OT nokasatenen ynpyroi
fecbopmauun naHenu. 3HayveHWs Harpyskv W [aB/IEHWUS, KOTOpble COOTBETCTBYIOT MEpPBOMY paspyLleHuio obpasua-
naHenn. MoryT 6biTb MOMy4YeHbl C NOMOLLbI aHaniusa rpadmkoB. Hanpumep, ecnu rpadmk MMeeT NuK. KOTOopbI
cchopMupoBasiCsl BC/IEACTBME PE3KOr0 CHWDKEHWUS HarpyskM WU OaBNEHUSi, U VMEET Hak/IOH C MPOTUBOMNOIOKHbLIM
3HaKoOM, AaHHOe 3HaueHVe Harpysku WM AaBfneHus MOXeT paccMaTpuBaTbCs B KauyecTBe Harpysku paspylueHus
nepBoro csios. Ho HeKOTopble MeXaHW3Mbl pa3pyLUeHUss MHOrOC/IOHbLIX NaHenei SBnsTcs 6onee nnaBHbIMK NO CBOEN
npupoge. Hanpumep, 3To cnpasBefnnBo ANs OTCNavBaHWA NMLUEBbLIX NNCTOB (C/OEB) WM Tekyyeil aedopmanum
cepaedHunka npu cagure. B Takux cnyvasx, Ha rpadwmke Habniofaetcs yvacTok naaBHOroO marmba € y6biBarowmm
HaknoHOM. Torga HEeBO3MOXHO TOYHO OMpeAenuTb MPOYHOCTL Ha MepBoe paspylleHne obpasua-naHenu npu
BbINO/IHEHUW TONBKO OAHOTO UCTIbITAHUS.

12.2 Mocnepgytowme ucnbiTaHnsa. Mpu OTCYTCTBUM paspyLUEHUS KaTacTpouyeckoro Tuna, BbINOMHAT BTOpPOe
ucnbiTaHne C NIMHENHbIM NPUPOCTOM HarpyxeHus, 4tobbl OnpeaenuTb NOoTeprd 06pas3LoM XecTKOCTW, KoTopas
NPOSIBNISAETCA B CHUXEHUM HaK/IOHA KPUBOW 3aBUCUMOCTU AAaB/IEHUS OT ynpyroi gecdopmaumv. OnpegenstoT Hak/IoH
060MX LWKIOB, BbINOMHUB NOAOOP KPUBOWA METOAOM HaVMEHbLLUMX KBAAPATOB MO BCEM AAHHbLIM, MOJSyYEHHbIM 3a BPeEMS
OT Havasla WUCMbITaHUA [0 JOCTUKEHUSI «NpubAM3NTENbHOro npeaena 6e3onacHoi ynpyroi gedopmayum», cornacHo
npouegypam A u B. nn. 11.7.1 n 11.7.2. Ecim Habnwogaetca ymMeHblUeHue Hak/loHa meHee 2 %. OTHOCUTENbHO
aHaorMyHOro nokasarens ANS NepBOi NOMbITKN BbINOMHEHUS UCMbITAHUA C NIMHEAHLIM MPUPOCTOM HarpyXeHus Ao
(MOMeHTa) pa3pyLleHusi, 3TO paspyLleHne He NPOTOKo/MpyeTcs. ECnm yMeHbLUeHne Hak/ioHa cocTasnsfeT 6onee 2 %. a
Takke NoBpexaeHvie NoATBEPXKAAIOT pe3ynbTatamMmu BU3yasibHON NPOBEPKMU, NaHenb JO/HKHA ObiTb kKnaccuduumpoBaHa
KaKk HeobpaTuMo MoBpexaeHHas. ECnm yMeHbLUeHME Hak/loHa COCTaBnsieT 6onee 2 %, HO NaHesNb He AeMOHCTpUpYyeT
BM3yas/lbHbIX MPU3HAKOB MNOBPEXAEHUS, W3BMEKAOT NaHeflb W3 UcnblTaTe/lbHoro npucnocobneHus. Yepes nepuog,
BpeMeHM OT ABYX [0 CEMMW CYTOK, BHOBb YCTaHaB/IMBAKOT NaHeslb, B TOYHOCTU KaK MpPexae, W BbINOMHAT TpeTbe
ucnblTaHWe C IMHEVHbIM NPUPOCTOM HarpyXXeHus A0 AOCTWXEHWS Npubnv3uTenbHOro npefena 6esonacHoli ynpyrom
nedhopmany, 4To6bl ONpeaennTbL BOCCTaHOBMEHNe MaTepuana. Ecnm HaknoH, onpefeneHHblli METOAOM HaUMEHbLLINX
KBaApaToB BO BpeMs TPETLEro WCMbITaHus, AeMOHCTPUPYET yMeHblueHne 6onee 2 %. OTHOCUTENIbHO pesynbTarta
nepBOHaYa/IbHOrO UCNbITAHUA C IMHEVHBIM NPUPOCTOM HarpyXeHus 40 (MOMeHTa) paspylueHus, Toraa naHesb cumTarT
HeobpaTMMO MOBPEXAEHHON 1 ee HEOOXOAMMO KiaccuduuMpoBaTb B TakoM kayecTBe B MPOTOKose. Ecnn HaksoH,
onpefeneHHbIli METOLOM HaUMeHbLUMX KBaApaToB BO BPEMSA TPETbErO UCMbITAHWSA, AEMOHCTPUPYET YMEHbLUEHNEe MeHee
2 9%. OTHOCUTENbHO pe3ysibTaTa NepBOHAYa/IbHOrO UCMbITAHWS C JIMHEMHbIM MPUPOCTOM HarpyXeHust o (MOMEHTa)
paspyLleHus, Torga naHesnb 3PeKTMBHO BOCCTAHaBAMBAIOT M He KnaccuduumpyoT kak Heobpatumo nospexaeHHas
UMK paspyLueHHas.

12.3 OnpegeneHve pexvwMoB paspylueHuid. VI3BnekaloT WCMbITyeMblii  obpasel, W3  UCMbITATe/bHOTO
npucnoco6aeHnss 1 MpoBECTU €ero OCMOTP. PeTCTpupylT pexumbl U MecTa paspyLueHuid Kaxaoro obpasua
OTHOCWTE/IbHO KOHTPOJIbHOTO TopLia. HekoTopble pexuMbl paspyLleHns obpasLa MHOTOC/IONHON NaHen MOryT He VMeTb
BHELUHMX NpW3HaKoB. MpWM HannuMn HeobpaTUMOro M3rnba MHOrOC/IOMHON NaHenu, MOryT MPUCYTCTBOBaTb MPU3HAaKW
CABUIOBOrO paspyLleHusi cepfeyHuka. B 3aToM cnyyae pekoMeHayeTcsi Bblpe3aTb KBaApaHT MaHenu, YTo BKIo4vaeT
pa3pes nog 90' K n3rnby ANa nccnefoBaHsa BHYTPEHHErO cepaeyHmka.

066

15 TOYHOCTb M cUCTeMaTnyeckast NorpeLHocTb

15.1 ToyHOCTb. TOYHOCTb, OrnpeAeneHHas Kak cCTeneHb B3avMHOIO COrliacust Mexay OTAeNbHbIMA U3MePEeHHbIMU
3HaUeHNAMU, He MOXeT ObiTb, TEM He MeHee, OLeHeHa, BCMeACTBME HeAoCTAaTOYHOrO KO/JMyecTBa AaHHbIX.
MexnabopatopHoe uccnefoBaHue OyaeT NPOBEAEHO, Kak TOMbKO [06POBOMLHO NPeA/oKMBLLIME CBOH MOMOLLb
na6opartopun 6yayT OCcHaLLeHbl Heo6XxoAMMbIM 060pYyA0BaHNEM.

15.2 CucrtemaTnyeckas mMorpewwHocTs. [na AaHHOW MeTOAMKW WCMbITaHWA HEBO3MOXHO —onpefenvTb
NOrpeLLHOCTb, Tak Kak He CyLecTByeT NPUEM/IEMOrO KOHTPOJIbHOTO CTaHaapTa.
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Mpunoxexve B
(cnpaBoyHoe)

ConocTaB/ieHNe CTPYKTYpPbl HACTOSIWEro cTaHfapTa co CTPYKTYPOil NPUMEHEHHOTO
B HOM cTaHgapTa ASTM

Ta6nuuya [OB.1

CTpyKTypa HacTosiLLero ctaHgapTa CTpykTypa ctaHgapta ASTM D6416/D6416M—01(2012)

5 3HaueHve n npumeHeHve
6 MeLuatoLme Bo3aeiicTBuA

5 O6opypoBaHue (7) 7 Annapatypa

6 MNoparoToska K NPOBeAEHWIO UCMbITaHWA (—F> 8 OT60p NPo6 1 06pasLibl A1 UCTbITAHUI

6.1 MopgroToBka 06pasLoB (8)

6.2 YcnoBusi KOHANLMOHMPOBAHWSA, XpaHeHns n

ncnbiTaHus (10)
9 Kannbposka

7 MpoBeaeHve ncnbitaluns (11) 10 KoHauumoHnpoBaHune
8 ObpaboTka pe3ynbTaros (13) 11 Mpoueaypa

it 12 lMpoBepka
9 MpoTokon ucnbiTaHus (14) 13 Pacuet
Mpunoxexnne A TMpumepbl npucnocobnennii ans 14 MpoTtokon
ncnblTaHui

Mpunoxexne OA OpurMHasbHbINA TexkcT
MOANULMPOBAHHBIX CTPYKTYPHbIX 3/1IEMEHTOB
15 ToYHOCTb 1 cucTemMaTuyeckast NnorpeLHocTb
51 16 KntoueBble cnosa

Mpunoxexune nb OpurnHanbHbIii TexkcT
HEBK/TIOYEHHBIX CTPYKTYPHbIX 3/IEMEHTOB
Mpunoxenne [OB ConocTtaBrieHne  CTPYKTYpbI
HacTosLero cTaHfapTa co CTPYKTypoii
npumeHeHHoro B Hem ctaHgapta ACTM

" [aHHbIll pa3gen UCKAOYEH, T.K. HOCUT CNPaBOYHbIA XxapakTep.

NBkNOYEHNE B HaCTOﬂU.\MVI cCTaHAapT AaHHOrIo pasaena oﬁycnoaneHo HeO6XDAVIMOCTbK) npueefeHnna ero B COoOTeeTcTeue C
Tpe6oBaHuamMu rOCT 1.6.

SlAaHHblii pasgen ucknodeH, T.K. eTo nonoxeHns pasmeweHbl Oapyrnx pasgenax HacToswero ctaHgapra.

* [laHHbIA pa3gen WCKNOYEH, T.K, B HEM OTCYTCTBYIOT Tpe60BaHMA K TOYHOCTU, He ykKas3aHbl HOPMbl MO NOTPELIHOCTN W ee
cocTaBnAwUWNX fAHHOTO MmeToaa ncnbiTaHWA.

5l/laHHblil pa3aen npusefeH B COOTBETCTBMUE ¢ TpeGoBaHnsiMu TOCT P 1.5 (NyHKT 5.6.2).

MpumevyaHusn

1 ConocTaBneHue CTPYKTypbl CTaHAapTOB NpuBe[eHO, HauyuHaa Cc pasjgena 5. T.K. npefbigyuwme pasfensl cTaHAapToB
WAEHTUYHBI.

2 [Mocne 3arof0BKOB pas3genoB HacToAuwero craHpaprta npuBefeHbl B ckobkax HOMepa aHa/iorMyHbIX UM pas3genos
ctaHgapta ASTM.
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