®ENEPANBHOE AFEHTCTBO

MO TEXHNWYECKOMY PEFYMPOBAHUNIO N METPOIOIr A

HALUWOHANbHbBbIW FTOCTP
CTAHAOAPT
POCCUNCKON NCO 22476-1-
PELEPALNK 2017

[eoTexHUYeckne nccnegoBaHUa N UCNbiTaHNSA

NCTbITAHNA TTONEBDBIE

YacTtbp 1

CTaTnyeckoe 1 nbesoctaTtnyeckoe 3o0HAMpOBaHue
ANTIEKTPNUYECKMM 30HAOOM

(ISO 22476-1:2012,
Geotechnical investigation and testing — Field testing —
Part 1: Electrical cone and piezocone penetration test,

IDT)

M3paHue ouymansHoe

Mocksa
CtampgapTuHdopm
2017


https://meganorm.ru/mega_doc/norm/gost_gosudarstvennyj-standart/3/gost_32321-2013_mezhgosudarstvennyy_standart_izveshchateli.html

FOCT P NCO 22476-1—2017

Mpeaucnosune

1 NOArOTOBJ/IEH AKuMOHEpPHbIM 06LLEeCTBOM «Hay4yHo-uccnefoBaTenbCknii LeHTp «CTPOUTENbLCTBO»
(AO «HUL, «CTponTenbcTBo») — Hay4Ho-uccnefoBaTenbCkuil, NPOEKTHO-N3bICKATENbCKU U KOHCTPYKTOP-
CKO-TEXHOJIOTMYECKNIT MHCTUTYT OCHOBaHWIA 1 NOA3EeMHbIX COOpYXeHnii um. H.M. I'epceBaHoBa» (HUWNOCTI
M. H. M. TepceBaHOBa) Ha 0CHOBE 0DULLMANbHOTO NEPEBOAA Ha PYCCKUIA A3bIKAHTN0S3bIYHOI BEPCUMN YKa3aH-
HOrO B NyHKTE 4 MeXAyHapoAHOro cTaHapTa, KOTOPbIV BbiNO/HEH ®efepasbHbIM roCyAapCTBEHHbIM YHUTap-
HbIM npeanpuaTMeM «POCCUACKWMI Hay4yHO-TEXHUYECKU/ UEeHTp uHdopmauuy no craHgapTusauum,
MeTposiorumn u oueHke cootsetcTeua» (Pryrn « CTAHOAPTUH®OPM»)

2 BHECEH TexHnyeckum KOoMUTETOM Mo cTaHgapTtusauumn TK 465 «CTponTtesibCcTBO»

3 YTBEPXJEH W BBEJEH B AEWCTBVE Mpukasom ®epepanbHOro areHTCTBa MNno TEXHUYECKOMY
perynupoBaHuio n MeTposorumn ot 17 Hosi6psa 2017 r. No 1763-cT

4 HacTosiwunii cTaH4apT MAEHTUYEH MexayHapogHomy ctaHgapty NCO 22476-1:2012 «'eoTexHu4vec-
Kvne nccnefoBaHns u ucnbitalus. Monesble ncnbitanus. YacTb 1. icnbiTaHne Ha NPOHUKHOBEHUE C NPUMEHe-
HMEeM 3/1EKTPMYECKOro KOHyca M Nbe3okoHyca» (ISO 22476-1:2012 «Geotechnical investigation and testing —
Field testing — Part 1: Electrical cone and piezocone penetration test». IDT).

HanmeHoBaHVe HacTosLWero ctaHgapTa N3MeHeHO OTHOCUTE/IbHO HaMMEHOBaHWSA yKa3aHHOro Mexay-
HapoaHoro ctaHgapTa Ans npuseneHuns B cootseTcteue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpu NpUMeHeHnN HacToALLEero cTaHJapTa PeKOMeHAYeTCs UCNONb30BaTb BMECTO CChISTIOYHbIX MEXAYHa-
pPOAHbIX CTaH4APTOB COOTBETCTBYIOLWME UM HaLMOHa/IbHbIe CTaHA4apThbl, CBEAEHUSA O KOTOPbIX NPUBEAEHbI B
[,0N0NHUTENIbHOM npunoxexHun OA

5 BBEJEH BINEPBbIE

MpaBuia NpUMEHeHNA HACTOSLLErO CTaHAapTa YCTaHOB/EHbl B cTaTbe 26 ®efepanbHOro 3akoHa
0T 29 mioHa 2015 . No 162-d3 «O cTaHgapTu3auun B Poccuiickoin ®egepaunv». NHchopmauus 06 nameHe-
HUSAX K HACTosLWEeMy CTaHfap Ty ny6ankye TCs B eXXerogHom (No COCTOSHUIO Ha 1HBaps TEeKyLero roga)
MH(OpMaLMOHHOMYKa3aTene «HaunoHanbHble cTaH4apThi», a opuLmanbHbIi TEKCT N3MEHEHU 1 nonpa-
BOK— B €XeMeCAYHOM MH(popMaLMOoHHOM ykaszaTene «HauuoHanbHble cTaHgapThi». B cnyyaB nepe-
cMOTpa (3ameHbl) WM OTMEHbl HAcTOAWEro craHjapTa COOTBEeTCTBYWLEe yBefoMeHne OyaeT
ony6/IMKOBaHO B GavKaiilleM BbIMyCKE €XEeMeCcAYHOro MHGOpPMaLMOHHOIo ykaszaTensa «HauuoHanbHble
cTaHgapTbi», CooTBeTCTByWLWasa MHPOPMaLMs, yBeJOM/IEeHNE N TeKCThbl pasMelalnTCca Takke B
MHChOpPMaLMOHHON cucTeme 06LLero NobL30BaHNa — Ha othuLManbHOM caiiTe defepanbiloro areHTCcTBa
Nno TEeXHNYEeCKOMY perynpoBaHuio 1 MeTposaornm B ceTn iHTepHeT (Www.gost.ru)

© CraHgapTuHgopm. 2017

HacTosiuii cTaHAapT He MOXET GbITb MOSIHOCTLI WU YACTUYHO BOCMPOU3BEAEH, TUPKMPOBAH MU
pacnpocTpaHeH B KauecTBe 0(huLManbHOro n3aaHus 6e3 paspelleHust defepasibHOro areHTCTBa Mo TEXHNYec-
KOMY PerynvpoBaHuto 1 MeTposiormu


https://meganorm.ru/mega_doc/norm/gost_gosudarstvennyj-standart/0/gost_ISO_6259-1-2023_mezhgosudarstvennyy_standart_truby_iz.html

FOCT P UCO 22476-1—2017

CopepxxaHue

1 OOBACTD MPUMEHEHMS . ....eeetteiieititteate et ste ettt sb e bt e she e b e et e e eb e e s bt ekt e be e b e e eb e e bt e sh e e bt e bt e eb e e ebeesbsenbe et e e sbeenaeenbaens 1
2 HOPMATUBHDBIE CODBITTKM 1.t ittt ettt s sttt e e st e e sh e e e s h bt e e st b e e e st e e e b e e s s e e e abe s s e e e s s e e e ereeesenneenraneaanes 2
3 TepMUHbI, ONPEAENEHNA N OBOBHAUEHUIS ..ecueeiireeee it st st se et snesre st e e e nnenreeneane 2

3.1 TEPMUHBI Y OMPEAEITEHMS . ... et eieee ettt e ettt eate e ettt et esae e e s e e s bt e e sas e e e bt e e ek b e e eabe e eas b e e e bb e e an b e e aanbe e nabeeeenneeennas 2

3.2 OBO03HAUYEHUSA. ... 5
A OB OPYIOBAHME ....cueeeuete ittt ettt ettt ettt et b e ee e e bt e b e e st e e hb e e h e e bt E e e R et et e e bt bR et ea bt e ne e et bt e bt ehn e e nn e b nne e 6
5 MeTOANKA MPOBEAECHUA MCTTBITAHMS . ..ccuiiiiireieittieaieeesitee e sttt e s ereeeses e sane e e s e e st s e e sanee st e e sabeeseaneesneeenreeeesreeensneeann 11
6 PE3YIIBTATBI MCTIBITAHMS .. ueeiiiteetieesteee ettt ettt essse e e st e st ee e sab e e e s st e e s bt e e aEs e e es b e e eas b e e eaE e e e e s b e e e sbe e aabe e e e e e e nnneenneeeennneees 16
7 CocTaBNIEHNE OTHETA . .coeruvernnnns 18
MpunoxeHue A (o6a3atenbHoe) TexHU4yeckoe 06CnyXnBaHne, NPOBEPKN N KANTUMOPOBKA.......cccvevueriueeieenne 22
MpunoxeHune B (0653aTenbHoe) BbluncrieHne rayonHbl 30HANPOBAHUS.......ccuveveeieereereeieereenees .25

MpunoxeHue C (cnpaBo4YHOe) KOppekTMpoBKa CONPOTUBEHUSI MydDThbl TPEHWSI HA AAB/IEHNE BOJbI ..

Mpunoxexue D (cnpaBoyHoe) oAroToBKa Nbe30HAKOHEYHUKA................. .27
MpunoxeHune E (cnpaBoyHoe) Mpob6aembl NPU CTATUYECKOM 30HAMPOBAHUM. ..oocueeriueeiiieaeriieaeiieeeiieeeieeesans 28
MpunoxeHue [IA (cnpaBoyHoe) CsefeHNs 0 COOTBETCTBUM CCbISTIOYHbIX MEXAYHAPOAHbIX CTaHAapTOB
HaLMOHANBHBIM CTAHAAPTAM.....oeiiiiiiiiiiiiiiiiis e e e s s sara e e snane e 28
{51 1o T4 o T- Ue o1 O TSRO USSP OP PP UPPPP 30



FOCT P UCO 22476-1—2017
BeBegeHve

CraTuuyeckoe 30HAMPOBAaHME 3/1EKTPUYECKUM HaKoHeuyHUkoMm (CPT) cocTouT B 3aiaBNMBaHUN HakoOHeu-
HUKa B FPYHT C MOCTOAHHOWM CKOPOCTbLIO C MOMOLLbIO KOMMJIEKTa WTaHr. B npouecce 30HANMPOBaHNA U3MepPSIOT
CONPOTUBIEHMNSA TPYHTA MO KOHYCOM 30HAa (CONpPOTUBMEHNE KOHYCa) U BAONb My Tbl TPEHMS (CONPOTUBEHNE
My Tbl TpeHus). Mpu nbe3ocTatuyeckom 3oHaMposaHun (CPTU) 4ONOAHUTENBHO 3MEPAIOT NOPOBOE aBe-
HVe BOKPYT KOHyca. Pe3ynbTaTbl CMbITaHWI MOTYT 6bITb MCNO/b30BaHbI A1 MHTEPNpeTaLnm HannacToBaHui,
knaccudukaymm Tuna rpyHTa v OLEHKN reoTeXHUYeCKUX napameTpoB. VcnblTaHUA MeTOLO0M CTaTuyecKoro
30HAMPOBaHNA pernamMmeHTUpyoTCa ABYyMSA MeXayHapoaHbiMu ctaHgaptamu: CO 22476-1 pernaMeHTupyet
npakTuky npumeHenns CPT n CPTU ¢ ncnonb3oBaHneM anekTpuyecknx gatunkos; NCO 22476-12 pernameH-
TUPYeT NpakTuky npuMmeHeHnss CPT ¢ Mcnonb3oBaHNEM MeXaHUUYeCKUX U3MePUTESbHbIX CUCTEM.

Ha npakTuke u B HacTosleM cTaHAapTe UCNosib30BaH TEPMUH «COMPOTUB/IEHNE KOHYCa», XOTA KOp-
peKkTHee MCNoJib30BaTb TEPMUH «COMNPOTUB/IEHNE BHELPEHNIO KOHYCa», KOTOpbIN 60/iee TOYHO onucbiBaeT
npouecc.

PesynbTaTbl NCNbITAHWA, BbINOMIHEHHbIE COM/TACHO HACTOSLIEMY CTaH4apTy COBMECTHO C MPSMbIMU
nccnefoBaHusaMmn (Hanpumep, B3sAATMe Npob rpyHTa cornacHo MICO 22475-1 {2]), oco6eHHO noaxonsT A/is
KayeCTBEHHOro0 W/MNN KONMYECTBEHHOrO OMpefeneHus rPyHTOBOrO paspesa WAU CpaBHEHW C Apyrumu
noneBbIMWU MeTOA4aMu UCMbITaHWIA TPYHTOB.

PesynbTatbl UCNbITAHUIA CTATUYECKUM 30HAMPOBAHNEM UCMOMNb3YTCS 4158 OLEHKN:

- cTpatudukaumm:

- TMna rpyHTa;

- TaKUX re0TeXHNYeCcKUX napameTpoB, Kak:

- NNIOTHOCTb FPyHTA.

- napaMeTpbl CABUrOBOW MPOYHOCTHU.

- XapakTepucTukm gedopmauumn nu KOHconuaaumm.
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

FeoTexHU4eckme nccnefoBaH1s U UCMbITAHUA
NCNbITAHNA NMOJNIEBbLIE
YacTb 1
CTtaTnyeckoe 1 nNbesoctaTnyeckoe 30HANPOBaHNE 3NEKTPUYECKAM 30HAOM

Geotechnical Investigations and testings. Field testing.
Pan 1. Static and piezo-static reconnaissance using an electrical probe

JaTta BBegeHna — 2020—01—01

1 O6nacTb NpUMeHeHUA

HacToswuii ctaHaapT ycTaHaB/MBaeT TpeboBaHUs K 060pyA0BaHMI0, BbIMOSIHEHWIO UCTLITAHUIA U OTYET-
HOCTU MO UCMbITAHUAM CTaTUYECKUM N Nbe30CTaTUYeCKUM 30HAMPOBAHNEM 3/IEKTPUYECKAM 30HAO0M.

MpumeyvaHune 1— HacToawwnii ctaHgapT oTBeYaeT TPe6OBaHUAM K CTaTUHECKOMY M Nbe30CTaTUYeCkoMy 30H-
AVPOBaHNIO 3/1EKTPUYECKUM 30HAO0OM, ABNAUWUMMCA 4YaCTbl TFeoTexXHU4YecKux VICCneAOBaHI/IVI M UCMbITAHUI COrnacHo
EH 1997-1 [3J1 EN 1997-2 [4).

B pamkax cTaTMyeckoro v nbe3ocTaTUYecKoro 30HAMPOBaHWA paccMaTpuBaloTCca ABe nogkaTeropum
MCMbITAHWIA:

- cTaTU4Yeckoe 30HAMPOBaHNe anekTpuyeckum 3oHgom (CPT), Bknovatlolee B ce6s n3MepeHve conpo-
TUBIEHUI KOHyca 1 MypTbl TPEHUS;

- NbesocTatnyeckoe 3oHauposaHne (CPTU), BkaovatoLee B cebs Te e nsmepeHus, 4to n npu CPT. c
OO0MNONHUTENbHLIM U3MEPEHNEM NOPOBOro AaB/EHNS.

Mbe3ocTaTnyeckoe 3oHaMpoBaHue (CPTU) npeacTaBnsieT co60il MeToA CTaTMYeCKoro 30HANPOBaHUS
(CPT), HO € [0NOJIHUTE/IbHBIM WU3MEpPEHMEeM MOPOBOr0 AaBfiIeHUS Ha O4HOM WM HECKOJSIbKUX y4yacTkax
NOBEPXHOCTN 30HAA.

MpumeyvaHune 2 — Metogbl CPT n CPTU mMoryT 6bITb TakXe MCNOMb30BaHbl 6€3 N3MepeHns ConpoTuBAeHni
Ha MydTe TPEHUSA, HO B HACTOSILLEM CTaHAapTe 3TOT BapMaHT He pacCMOTPEH.

HacToswuii ctaHgapT ycTaHaBNMBaET CrieAytoLine XxapakTepucTrkn:

a) TUN UCnbITaHNS MEeTOAOM CTaTMYeCcKoro 30HAUPOBaHKA cornacHo Tabnuue 1;

b) Knacc NnpUMeHeHnst cornacHo Tabnauue 2:

C) A/IMHa Uau rnybuHa 30HANPOBaHUS;

d) BbICOTHasi OTMeTKa 3eMHOI MOBEPXHOCTM WM NOABOAHOWM 3€MHOW NMOBEPXHOCTM B MECTE CTaTUyec-
KOTo 30HAUPOBAHUSA C yKasaHWeM Ha UCXOAHbI/ YPOBEHb;

€) pacnosioXeHve TOYKU CTaTMYeCKOoro 30HANPOBaHNS OTHOCUTEsTbHO TOUKN NPUBSA3KY;

d) guccrnaunoHHbIe NCMbITaHUS.

MpumevyaHune 33— HacToAwwmii ctaHgapT oxBaTbiBaeT npumeHeHne CPT Ha cylwe v B NPUBGPEXHON 30He.
JononHuTtenbHble Tpe6oBaHUA Mo NpuMeHeHUto CPT BNpu6pexHoi 3oHe cM. BNORSOK G-001 (8].

N3paHne odbunynansHoe



rOCT P UCO 22476-1—2017
2 HopmaTtuBHbIE CCbI/IKU

Lna npumeHeHns HacTosILLero cTaH4apTa He06X04UMbI CeAyHLW e CChbIJIOYHbIE OKYMEHTbI. AN Aatu-
POBaHHbIX CCbIZIOK NPUMEHAIOT TONIbKO yKa3aHHOe W3faHue CCbIJIOYHOTo AOKYMeHTa, ANA HeAaTupoBaH-
HbIX — MocnefHee nsganuve (BK0Yas BCE U3MEHEHUS K HeMy).

ISO 8503 (all parts). Preparation of steel substrates before application of paints and related products —
Surface roughness characteristics of blast-cleaned steel substrates [[ogrotoBka cTanbHOl NOBEPXHOCTW
nepeg HaHeCceHneM NakoKpacoUHblX MaTepnanos U OTHOCALMUXCA K HUM NPOAYKTOB. VcnblTaHna xapakrepuc-
TUKW LLIEPOXOBATOCTU CTa/IbHO MOBEPXHOCTU NOCNEe CTPYIHON OUNCTKM (BCE YacTn))

ISO 10012, Measurement management systems — Requirements for measurement processes and
measuring equipment (CucTeMbl MeHe[XMeHTa n3MepeHuii. TpeboBaHNA K M3MepUTe/bHbIM npoLeccam u
n3mMepuTeNbLHOMY 060pyA0BaHNIO)

3 TepMuHbI, onpeaeneHns 1 0603HaYEHs

3.1 TepMuHbI 1 onpeaeneHns

B HacTosileM cTaHAapTe NpPYMEeHeHbI cneaytLie TePMUHbI C COOTBETCTBYHOLWUMK OnpeseneHnsMu:

3.1.1 cpefHsA WwWepoxoBaToCTb NOBEPXHOCTYU (average surface roughness) Ra: cpegHee oTknoHe-
Hue Mexay hakTUYecKo NoOBePXHOCTbI0 HAKOHEUYHMKA 1 cpeAHeil KOHTPOIbHOM N/TI0CKOCTLI0, PACMNO0XEHHOIA
BLO/b 3TOT0 HAKOHEYHYKa.

3.1.2 KoHyC (cone): KoHycoo6pasHas HWXHAS YacTb HaKOHEUYHVKa U LUIMHAPUYECKOe YAIMHEHNE.

NMpumeuyaHune 1— Korgas3soHg 3anasnBaloT B IPyHT, CONPOTUB/IEHNE TPYHTA NEPEaeTCs Yepes KOHYC Ha TeH-
304aTHUK.

NMpumMmeuvaHune 2 — HacTosAwwnii cTaHAapT AONYCKaeT, YTO KOHYC AB/IAETCS XECTKUM, Tak YTo Noj Harpyskoli ero
Aedopmauyna ABNSeTCA He3HAYMTENbHOW OTHOCUTENBLHO AedopManmn A4pyrux Yacteli HaKoOHeYHMKa.

3.1.3 cTtatnuyeckoe 3oHAMpoBaHue (cone penetration test) CPT: 3agaBnvBaHue 30H4a B TPYHT C
MOCTOAHHOW CKOPOCTbIO.

3.1.4 HakoHe4YHUK (cone penetrometer): C6opHOe u3genve, BK4Yawwee B cebs KOHyC, MydTy
TpeHus, Noobble Apyrue gaTinkm n n3meputesibHble CUCTEMBI, a Takke y3es A8 COeAVHEHUS CO LUTaHrow.

MpumMmeyaHune — lNpumep HAKOHEYHUKOB CM. Ha PUCYHKe 1. pacnonoxeHue UNbTPOB — Ha PUCYHKe 2.

3.1.5 conpoTuBaeHne KoOHyca (cone resistance): cONpoTMBAEHUE FPyHTa BHEAPEHMIO KOHYyCA.

3.1.6 oTKOppeKkTMpoBaHHOE CONpPOTUBNEHNE KOHyca (corrected cone resistance) qt: VM3mepeHHoe
CONPOTMB/IEHME KOHYCY (C. OTKOPPEKTMPOBAHHOE C Y4eTOM NOPOBOro AaB/IEHUS.

3.1.7 oTKOppekTMpoBaHHOe (ppuKUMOHHOe oTHoweHue (corrected friction ratio) Rn: OTHoweHne
N3MEPEHHOT0 UM OTKOPPEKTUPOBAHHOIO CONPOTUB/IEHNSA MYhThbl TDEHUSI KOTKOPPEKTUPOBAHHOMY CONPOTUB-
NEeHNI0 KOHyCa, UBMEPEHHOMY Ha TOW e ry6uHe.

MpnmMmeyaHne — OBbIYHO MCNOMBL3YKOT U3MEPEHHOE COMPOTUBAEHUE MydPTbl TPeHUS; OAHaKO AonyckaeTcs
MCNonb30BaTh, EC/IM U3BECTHO, OTKOPPEKTMPOBAHHOE CONPOTUBIIEHNE MYy(dTbl TPEHUS.

3.1.8 oTKOppeKkTMpoBaHHOE conpoTuBaeHne MydTbl TpeHus (corrected sleeve friction) ft: M3amepekr-
Hoe conpoTMBAeHVe MyhTbl TpeHUS ft, 0TKOPPEKTMPOBAHHOE C Y4ETOM NOPOBOTO aB/EHNS.

3.1.9 guccunaymnoHHoe ncnoiTaHne (dissipation test): Vi3mMepeHvne M3MEHEHWS MOPOBOro AaB/eHWA
BO BPEMEHW B NPOLECcCce OCTAHOBKM NMPU UCMbITAHWNM 30HA4Q, NOKA HAKOHEYHUK HEMOABUXEH.

3.1.10 cTtaTMyeckoe 30HAMpPOBaHMe anekTpuyeckum 30HA0M (electrical cone penetrarion test): Cra-
TMYecKoe 30HAMPOBaHKe, NPU KOTOPOM M3MEPEHUS BbIMOHAIOT C MOMOLLbH 3/1IEKTPUYECKMX AAaTHMKOB, pacmno-
NOXEHHbIX B HAKOHEYHVKe

3.1.11 n36bITOYHOE NOPOBOE AaBneHune (excess pore pressure) Au,. o2, 03 N36bITOYHOE NOpOBOE
[aBrieHNne B OKpYXatLLem rpyHTe Ha ypoBHe (hubTpa, BbiI3BAHHOE BHEAPEHMEM HAKOHEYHMKA B FPYHT:

ov, =n, - 0. 1)
JW2=n2- vl <
,DM3:M3-VI 0 (3)
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a) HakoHeYHVK ¢ crIoBbIMU b) HaKOHEUYHWK C CMI0BbIM c) HakoHeYHWUK PasHOCTHOroO
JaTuyKaMm CKaTusi KoHyca [aTUMKOM CXaTusi KOHyca ™na
N My(TbI TPEHUSI M TEH304aTUVMKOM PACTSHKEHUSI

MyddTbl TPEHUA

J— cMN0BOI AATUYMK CKATUS MY Thl TPEHUS. 2 — yCTPOMCTBO A5 3aWUTbI AATYNKA KOHYCA OT Neperpysok; 3 — CUMOBOMN faTUYNK KOHY-
ca.4 — pe3b6a. 5 — ynnoTHEHME OT NPOHUKHOBEHUSA TPyHTA

PucyHok 1 — lNpumMepbl HAKOHEYHUKOB B pa3pese

3.1.12 dunbTp (filter element): MopucTblii 3N1EMEHT B HAKOHEYHWKE, MOBTOPSIOLLUIA €ro reomeTpuyec-
Kyto hopmy 1 nepejatoLinii NOPOBOE AaB/IEHNE OKPYXaloLero rpyHTa Ha AaTuukK NopoBoro AasfeHns Hako-
HeuHuKa.

3.1.13 dpukumMoHHoe oTHoweHue (friction ratio)) R OTHOWeEHWE W3MEepPEeHHOro CONPOTUB/IEHUSA
MypTbl TPEHUS K U3MEPEHHOMY CONPOTUB/IEHUIO KOHYCa Ha TOl Xe camoli ry6uHe.

3.1.14 ywwnputens (friction reducer): MecTHOe 1 CUMMETPUYHOE yBE/IMYEHNE AnameTpa WTaHrm 4is
YMEHbLUEHNA TPEHNSA rPYHTa BAO/Ib LUTAHT.

3.1.15 mydta TpeHusa (friction sleeve): YacTb HakOHeYHWKa, BOCMNPUHMMAlOLLAs COMPOTMBIEHMNE
rpyHTa Ha ero 60KoBOVi NOBEPXHOCTHU.

3.1.16 npupoaHoe nopoBoe gassieHne (in situ equilibrium pore pressure) uO: MNMpupogHoe noposoe
[JaBrieHne B rpyHTe Ha rnybuHe unbTpa.

3.1.17 HaknoH (Inclination): YrnoBoe OTK/IOHEHWE HAKOHEYHMKa OT BEPTUKasN.

3.1.18 HavyanbHoe nopoBoe gaBneHue (initial pore pressure) u,: HayanbHoe NopoBoOe AaBlieHue,
M3MepeHHoe B Havasie AUCCUMNaLNOHHOIO NCTbITaHUS.

3.1.19 n3mepeHHoe conpoTus/ieHNe KoHyca (measured cone resistance) gc: YacTHoe genexus
N3MepeHHO cunbl Ha koHyce OcHa noLwajb ero oOCHoBaHWA Ac:

fic~ OJAe. @

3.1.20 n3mepeHHOe NopoBoe fgaBneHue (measured pore pressure) uv n2, u3 [LasneHve, U3MepeH-
Hoe B (h/IbTPYIOLLEM 3/IEMEHTE BO BpeMS 3aiaB/IMBaHUSA U ANCCUNALNOHHOTO UCMbITaHWS.

NMpumeyaHune — MNopoBoe AaB/ieHNE MOXET ObITb U3MEPEHO & HECKO/IbKUX MecTax (CM. PUCYHOK 2):

N, — Ha NOBEPXHOCTU KOHYCa;

12 — Ha LUIUHAPUYECKON YacTh KoHyca (MpeAnoyTUTeIbHO B 3a30pe MeXy KOHUYECKOM YacTbio KOHYCa U KOHYCOM
n My TOl TPEHUS;

n3 — cpasy 3a MypTOi TpeHus.
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PucyHok 2 — lMonoxeHne hunbTPOB NOPOBOro AaB/IeHUS

3.1.21 u3mepeHHoe conpoTusBsieHne MydTbl TpeHua (measured sleeve friction) f% OTHoweHue
N3MEpPEHHOI Cubl, AeiCTBYIOLWER Ha MydTy TpeHus, Fs, k niowaan myd el 4

K=FJK 5>

3.1.22 usmepuTenbHasa cucTema (measuring system): Bce faTumku v BCoMoraTtesibHble yCTpoiicTBa,

UCMOMb3yeMble /151 Nepefayn n/nam XpaHeHust aNeKTPUUYECKUX CUTHaNOB, TeHepUPYEMbIX B MPOLLecce cTatu-
4eCcKoro 30HANPOBaHUSA

MpumeyaHwune — N3meputenbHasa cuctema 06bIYHO BK/IOHAET B Ce65 KOMMOHEHTbI A1 U3MEPEHUS CUbl (CO-

NPOTUB/EHUSI KOHYCA, CONPOTUBEHNA My(Tbl TPEHUSA), faBNIeHNs (JIOPOBOro AaBfieHUs), HaK/1I0Ha, BPeMeHHbIX MHTepBa-
I0B U FNyGVHbI 30HAVPOBAHNS.

3.1.23 yucThll nnowanHoin koaduumeHT (net area ratio) a: OTHOLWEHWe NJOWAaAM NOMEePEeYHOro
CeyeHns CUIOBOTO AaTyvka WAWM LITOKA HaKOHEeYHVKa Haf KOHYCOM, FA4e pacrnosfioxeH 3a3op v geincteyeT
nopoBoe AaBrieHne, K NaowWwaan oCHoBaHms koHyca AiV

MpumeyaHune — CM. pUCYHOK 6.

3.1.24 uucTtoe conpoTuBneHne KoHyca (netcone resistance) gn: VI3mepeHHOe CONPOTUB/IEHNE KOHY-
ca. OTKOPPEKTMPOBAHHOE Ha NOJIHOE AaB/EHNE BbllLenexalleii ToNLWKM rpyHTa.

3.1.25 yucTtoe ppukLuMoHHOE OTHOoWeHMe (net friction ration) R(n: OTHOLEHWe conpoTUBEHUA Mydd-
Tbl TPEHWSA K YACTOMY CONPOTUBIEHNIO KOHYCA, U3MEPEHHOMY Ha TOI Xe rybuHe.

3.1.26 HopmanunloBaHHOe M36bITOYHOE MOopoBOe AaBneHue (normalized excess pore pressure)
U: OTHoLlEeHne 136bITOYHOIO JIOPOBOTO AaB/IEHNS, MOMYYEHHOTo B NpoLuecce ANCCUNAaLMOHHOIO UCMbITaHWS,
K HaYa/IbHOMY N36bITOYHOMY NOPOBOMY AaB/IEHNIO.

MpumevyaHue —Cwm. 7.4,

3.1.27 rnybuHa 3oHgupoBaHusa (penetration depth) z: BepTukanbHas rnybuHa OCHOBaHUA KOHyca
OTHOCUTENbHO (PUKCUPOBAHHOM TOYKM.

MpunmMmevyaHune — CM. pUCyHOK 3.

3.1.28 anunHa 3oHAupoBaHus (penetration length) /: Cymma A/IMH WITAHT Y HAKOHEYHWKA, YMEHbLLEH-
Has Ha nNpeBblleHne KOHNYECKOl YacTu, OTHOCUTETbHO HEMOABMKHON rOPM30HTaNbHOW N/TIOCKOCTU.

MpnmeyaHne 1— CMm.pUCYHOK3.

MpumMeuyaHne 2— HenogBmxkHas ropMsoHTasIbHass MJIOCKOCTb O6GbIYHO COOTBETCTBYET YPOBHIO 3eMHOW Mo-
BEPXHOCTU (Ha 6epery nnv Bgann ot 6epera). 3Ta NIOCKOCTb MOXET OT/IMHATBLCA OT TOUKU Hayana UCnbiTaHUs.
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0 — HEeMoABMNXHAs TOPU3OHTaNbHASA NMOCKOCTb; b —MOCHOBAHME KOHWYECKO YacTu KOHyca: / — ANUHA 30HANPOBAHUS:
| — rny6uHa 30HANpOBaAHUS

PucyHok 3 — [lnnHa v rnybuHa 30HAMpoBaHus (cxema)

3.1.29 cTaTuyeckoe 30HAMpPOBaHNE Nbe30HAKOHEYHNKOM (piezocone penetration test) CPTU: Cra-
Tnyeckoe 30HAMpOBaHUE 3NEKTPUYECKMM 30HAOM C MU3MEPEHMEM NOPOBOr0 AaBIEHNS BOKPYT HAKOHEYHNKA.

3.1.30 koathhuumeHT NOPOBOTro AaBneHus (pore pressure ratio) Bg: OTHOLIEHUE N36bITOYHOMO NOPOo-
BOrO AaB/1eHWA NPU NOMOXKEHUN PUIbTPA U2K YNCTOMY CONPOTUB/IEHNIO KOHYCA.

3.1.31 s3anasnuBatwasn wraHra (wtaHra) (push rod): YacTb KO/IOHHbI WUTAHT AN1S Nepejayn ycunms
Ha HaKOHEYHVIK.

3.1.32 KOHTpONbHbI oTcueT (reference reading): Moka3aHne gaTumka HENOCPEACTBEHHO mnepes,
HajaB/MBaHVeM 30Ha B IPYHT WK cpasy Noc/ie ero n3sneveHus.

MpumeyaHune 1— KorgawucnbitaHne BbINO/HAETCA Ha HEKOTOPOM PAacCTOSAHUWN OT 6epera, CHATUE NoKa3laHuii
BbIMOJIHAETCSH HAa MOPCKOM AHe Uu fiHe GYpPOBOW CKBaXMWHbI B YC/IOBUSIX BO3AENCTBUA AaB/IeHUs BOAbl.

MpumeuvyaHune 2 — Korga ucnbiTaHne HauYnHaeTcs Ha 6epery ¢ NOBEPXHOCTU 3eM/IN, KOHTPOJIbHOE NMOKasaHue
PaBHO HY/IEBOMY OTCHETY.

3.1.33 3agaBnuBatouiee obopyposaHue (thrust machine): O6opynoBaHue, KoTOopoe 3ajaBnuBaeT
HaKOHEYHWK W LUTaHTN B TPYHT C MOCTOSIHHOM CKOPOCTbIO.

3.1.34 npupofHOe NosHOe BepTukanbHOe AaBfieHno B rpyHTe (total overburden stress) av0: Jasne-
HVe, BbI3BaHHOE MOJIHbIM BECOM BbIlLENEXaLlnX CI0EB rPYHTa HA OTMETKE 3a/10)KEHUSA OCHOBAHUS KOHyca.

3.1.35 cmeweHue HynsA (zero drift): A6conTHAA pasHOCTb MeXAy Hy1eBbIM OTCHETOM (UM KOHTPOSb-
HbIM OTCYETOM) U3MEPUTESIbHOWN CUCTEMbI B HAYase 1 Noc/e 3aBepLIeHns CTaTUYeCcKoro 30H4MPOBaHNs.

3.1.36 HyneBoli oTcyeT (zero reading): YcToliuMBblie NokasaHus U3MepuTeNIbHOW CUCTEMbI NPy Hyse-
BOW Harpyske Ha gatuvku, T. e. napamMeTp, KOTOPbIA HaA0 N3MEPUTb, UMEET Hy/IeBOe 3HaueHne, B TO BPEMS Kak
BK/II0YEHO N1t060e aHeprocHabxeHve, Heobxoaumoe AN paboTbl U3MEPUTESTLHON CUCTEMBI.

3.2 O603HavyeHus

Ac— nnowaab NnonepeyHoro ce4eHns 0OCHOBaHMs KoOHyca, MM2;

An— nnowazb NoNepeyHoro ce4eHns CUI0BOr0 faTumka Uin cepaeyHnka, Mm2;
As— nnowagpb BHeLHeli 60KOBO NOBEPXHOCTU MY Tbl TPEHUSA, MM2;

A,b— naowaab NosIePeYHOro CeUYEHUs HXHER YacTu MydqdTbl TPEHUS, MM2;
AM— nnouwaab NonepeyYyHoro ce4eHnss BepxHeli YacTn My Tbl TPEHUSA, MM2;

a — YnCTbIl NowWagHoW KO3 UL MEHT;

Bg— KoathuLMeHT NOPOBOro fasreHns;
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C,ic— nonpaBoYHblil KOIPMULMEHT 415 yYeTa Hak/OHa HaKOHEYHVKa OTHOCUTESIbHO BEPTUKasIbHOW
ocu;

decno— anameTp KoHyca Ha 3a4aHHOi BbicoTe, MM;

dc— anameTp LUAUHAPUYECKONR YacTy KOHyca, MM;

d,t — gnameTp dunbTpa, MM;

d2— gnameTp MydTbl TPEHUSA, MM;

Anyl 3— n36bITOYHOE NOPOBOE AaBEHNE Ha yYacTKax pacnonoxeHmsa dunstpos 1.2 n 3, MMa;

Fs— oceBas cuna, feicTBytowiasa Ha MydpTy TpeHus. kH;

7 — n3MepeHHOoe conpoTuBAeHe MyddTbl TpeHus. MMMa;

ft — oTKoppekTMpoBaHHOe conpoTusBiieHne MydTbl TpeHusa. MMa;

Jlc— BbICOTa KOHYCO06PA3HOW YaCTW KOHYCa, MM;

ha— anvHa uMAMHAPMYECKOro yAIMHEHNS KOHyCca, MM;

| — AnvHa 30HAMPOBaHUA, M;

/A— pnuHa My Tbl TPEHUS, M;

Oc— oceBas cuna, AelicTByoLLan Ha KOHyc. KH;

(Cc— M3MepeHHoe ConpoTuB/IEHNE KOHYyca, MIMa;

gn— 4yuncToe conpoTueneHne koHyca. MMa;

[, — OTKOPPEeKTMpPOBaHHOE CONPOTUBIIEHNE KOHYca. MIa;

— CpefHAA LWepoxoBaToCTb NOBEPXHOCTU, MKM;

R, — puKUNOHHOE OTHOLLEHUE, %

Rn — oTkoppekTnpoBaHHOE (PPUKLMOHHOE OTHOLWEHNE. %;

t — Bpewms, C;

t8Q— Bpems, Heo6xoANMOoe ANS YMeHbLUEeHNA N36bITOYHOro NOPOBOro AassieHns Ha 50 %, c;

0 — HopManu3oBaHHOE U36bITOYHOE NOPOBOE fasrieHve. MMa;

N — noposoe gasneHue. MMa;

N — NOpOBOE AaB/ieHNe B HaYaslbHbli MOMEHT AVCCUNALMOHHOIO UcnbiTaHusa. MIMa;

W, — NOpPOBOE AaB/ieHVe B MOMEHT BpeMeHu (AUccrnaLmoHHOro ncneitaHus, MMa:

1n0— npupoaHoe NopoBoe faBneHne, MMa;

N, — MNOpOBOE AaB/ieHne Ha ydyacTke 1. MlMa;

12— MnopoBoe faB/ieHne Ha yyacTtke 2. MMa;

n3— MNopoOBOE AaB/ieHne Ha yyacTke 3, MlMa;

z — rny6uHa 30HAMPOBaHNSA, M;

a — M3MEepPEHHbIV NOMHbIV YToN Mexy BepPTUKabHOM OCbo M OCbH0 HAKOHEYHWKA, rpag;

[Ll— n3MepeHHbIli yron Mexay BepTUKanbHOl OCbIo U NpoeKLueli 0C HaKOHEYHVKa Ha hMKCUPOBaHHYHO
BEPTUKasIbHYIO NI0CKOCTb, rpag,;

ft — n3MepeHHbIi yron Mexay BepTUKasIbHOM OCbIo U MpoekLmeli 0CM KOHMYeCKOro neHeTpomMeTpa Ha
BEPTUKa/IbHYIO NI0CKOCTb, MepneHanKynapHyto naockoctu yrnaft, rpag;

ova— MoJIHOe NPUPoAHOe faB/ieHne Bbillesnexatleli Tonwm rpyHTa. Mra.

4 O6opypnoBaHue

4.1 HakOoHeyHUK

HaKkoHeuYHVK uMeeT BHYTPEHHWE CUTOBbIE AATUMKM A1 U3MEPEHUS CONPOTUB/EHWUI TPYHTA, AelCTBYIO-
LLMX Ha KOHYC {conpoTMBIeHNE KOHYCca), BA,0/1b GOKOBOI NOBEPXHOCTU MYDTbI TPEHUS (CONPOTUBIEHNE MYDTbI
TPEHUS) W, B 3aBMCUMOCTW OT cuTyauuu, 419 M3MepeHWs MOPOBOrO AAaB/€HWUA B OAHOM WU HECKONbKUX
yyacTkax Ha NOBEPXHOCTU HAKOHEYHVKa. BHYTPEHHWIA MHKAVMHOMETP CNYXWUT ANA U3MEPEHUS Hak/ToHa 30H4a 1
KOHTpOnA cobnofeHns 1.2,3-ro knaccos NpYMeEHeHNs no Tabnuue 2.

MpumedyaHune 1— BHAKOHEYHUK MOTYT GbITb BK/IOYEHbI APYTMe AaTUNKU.

Ocu Bcex YacTeil HAKOHeYHUKa A0/MKHbI COBNajaTh.
B nzeasnibHOM CUTyaLym YMCTbIN NA0WaAHOM KO3 EULMEHT J0/KEH 6bITh PaBEH 1C yUETOM HALEXHOCTH
HaKOHeYHWKa.

NMpuMmeuvaHune 2— YucTblii niowagHol KoaddurLuMeHT a Ana 60/bLIMHCTBA UCNO/b3yeMblX HaKOHEYHVNKOB
n3meHsieTca anpegenax mexay 0.5 1 0.9.

Mnowaab NonepeyHoro cevyeHns BepxHero KoHua MbeTbI TPEHNA HE O0JDKHa 6bITb MeHbLUe nnowann
nonepevyHoro ce4eHnsa HUXHero KoHua.

6
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4.2 fonycku

Jlonyckn Ha pasmepbl ABAATCA AOMYCTUMbIMW paboynMy OTKIOHEHUSIMU. 3aBoAckue A0NyCcKu npu
N3rOTOB/IEHUN HAKOHEYHWKA A,0/KHbI ObITh 60/1€€ XECTKMMMU.

[lonyckn Ha WwepoxoBaTOCTb MOBEPXHOCTU OTHOCATCSA K 3aBOACKMM JONyCcKam.

4.3 llepoxoBaToCTb NOBEPXHOCTU

LLlepoxoBaTOCTb MOBEPXHOCTH, yNnomsHyTas B 4.4 n4.5. oTHOCUTCSA K cpefHel LwepoxoBaTtocTn Ra ycta-
HOBJ/IEHHOI KOMNapaTopom npodunsa noBepxHocTy cornacHo NCO 8503. nnu skenBaneHTom. Lienbto Tpebo-
BaHMA K LLEPOXOBATOCTU NOBEPXHOCTU ABNSETCA NpeAoTBpaLleHne UCN0Nb30BaHNSA «Heob6bluaiiHO ragKkoro»
N «Heob6blYaliHO rpy6oro» koHyca unv mydTbl TpeHus. CTanb, BKIOYas YNPOYHEHHY MapKy cTanu, nogsep-
raeTcsl U3HOCY B rpyHTe (B OTAENbHbIX Neckax), a MydiTa TpeHns co3faeT CBO COOCTBEHHYIO LLIEPOX0BATOCTb
no Mepe 1cnosib3oBaHus. M03aTOMy OYeHb BaXHO, YTOObI 3aBOACKASA LLIEPOXOBATOCTb NPU N3rOTOBIEHNN HAKO-
HeyHuka npubamxanacb K LEepoxoBaToCTU, NPUOGPETEHHON B Xofe €ero Mcnosib3oBaHusi. CuMtaetcs, 4To
TpeboBaHMe K LLeEPOXOBATOCTU MOBEPXHOCTU BYAET, Kak Npasuso, y0B1eTBOPEHO Ha NpakTukKe 4515 06Lenpu-
HATbIX TMNOB CTa/IN, WUCMO/Mb3yeMbIX A8 NMPOV3BOACTBA 30HAOB, W A71A GOMbLIMHCTBA FPYHTOBbLIX YCMOBUI
(necok u rnunHa). Ycunue, Tpebyemoe 4719 METPOIOrMYECKOro NoATBEPXAEHUS, MOXET BblTb, TaKMM 06pa3om,
OrpaHVyeHo Ha NpakTuke.

4.4 KoHyc

KOHyC COCTOUT M3 KOHYCOOOPAa3HOW YacTu U LUIMHAPUYECKOTO YANNHeHUs. KOHYC JO/MKeH MMeTb HOMU-
HasbHbI yron npu BepLumHe 60e. MNiowanb NonepeyHoro ceveHuns KoHyca AomkHa 6biTb 1000 MM2, 4TO COOT-
BeTCTByeT AnameTtpy 35,7 Mm.

B 3aBNCMMOCTM OT rPyHTOBbIX YC/I0BUIA N5 cneuuanbHbIX Lenei 6e3 npumMmeHeHrs NonpaBoyHbIX KO-
PULMEHTOB MOTYT 6bITb UCMOJIb30BaHbI KOHYCbl AameTpoM 0T 25MM (dc=500mMmM2)go50Mm(Ac = 2000MM2).
B aTom cniyyae reomeTpusa KoHyca fo/hkHa ObiTb NOAOrHaHa NponopLUnoHanbHO guameTpy. FeomeTpuio My bl
TpeHua cnepyeT MOAFOHATb Tak. YTOGbl NOAYy4YMTb aHasorMyHble pesynbTaTbl. Mcnosb3oBaHWe KoHyca C
Ac = 1000 MM20/1KHO BbITb YKa3aHO B NMPOTOKOE UCNbITAHUSA.

[nameTp UMAMHAPUYECKOW YacTu, MM. fO/DKeH ObiTb B Npeaenax TpeboBaHUs K AONyCTUMOMY OTK/0-
HEHMIO. KaK NoKa3aHo Ha PUCYHKe 4:

35,3 <6¢ii36,0.

[OnviHa LUIMHAPUYECKOro YASIMHEHUS, MM. [O/MKHA 6bITh B MPefesiax JonyCcKoB:
7,0 £/NOE 10,0.

BbICOTa KOHMUECKOI YacTu, MM. JO/XHA 6bITh B Npeenax JonycKoB:
24,0£/)c£31,2.

Ecnun counbTp mocTas/ieH B NO3ULUM K2, TO AvameTp (UIbTPYIOLLEro 3fieMeHTa MOXeT npeBbiwaTb
HeobxoauMble rabapuTHblie pasmepsbl (CM. Takke 4.5 n4.4).

KoHyc cneflyeT U3roToBAATb C LUEPOXOBATOCTbIO MOBEPXHOCTH Ra< 5 MKM.

KoHyc He flonyckaeTca NPUMEHSATb, eCNN BU3yasibHas NpoBepKa ykasbiBaeT, YUTO OH aCUMMETPUYHO U3HO-
LUEH UNIN MMEET Heo6blYaiiHO rpyGy MOBEPXHOCTb, AXe €C/IM OH BO BCEX UHbIX OTHOLLEHUSIX YA0BNeTBOpPSeT
Tpe6OoBaHNAM K ONYCTUMbIM OTK/TOHEHUAM.
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PMUBPMUIOTUTPA

1— MUHUManbHas popma KOHyca Nocne U3Hoca; 2 — MakcumanbHas opma koHyca

PucyHok 4 — Tpe6oBaHuA K gonyckam npu NnpuMeHeHnn HakoHeyHnka c Ac - 1000 mm2

45 MydTa TpeHus
MydhTa TpeHus fgoskHa 6bITb pa3melleHa cpasy Haj, KOHycoM. PaccTosiHue BCnefCcTBue 3a30pOB U
YNNOTHEHWIA OT NonagaHnsa rpyHTa fo/mMKHO 6bITb He 6on1ee 5,0 Mm.
HomuHanbHasa nnowage NOBEepPXHOCTY Ao/KHA 6bITb 15000 MM2. Tpe6oBaHMA K AONYCTUMbIM OTK/IOHE-
HUAM MokasaHbl Ha pycyHke 5.
Patwu lanw mupae

0 * 4* < (I-B* AN <aBle
B =16000mi2
U ~ pnuHa mydTbl TpeHus; dj — anameTp mydTbl TpeHus

PucyHok 5 — lFeomeTpus 1 40NYCKU My Tbl TPEHUSA
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My Tbl TPEHWA C HapyXHbIM ArameTpoM oT 25 A0 50 MM MOTYT 6bITb UCNO/b30BaHbI /18 CneunasbHbIX
uenei, 6e3 nonpaBoYHbIX KO3 HULMEHTOB, ECIN OHW NPUMEHSOTCS C KOHYCaMu COOTBETCTBYHOLLLEro AuameT-
pa. PekomeHayemoe OTHOLWIEHWe ANUHbI U guameTpa coctaBnsaet 3,75. OTHoweHus oT 3 Ao 5 asnaiTca
[0NyCTUMbIMUA.

OnameTp MyhTbl TpeHUs d2a0/mxeH 6bITh paBeH AnaMmeTpy KoHyca dcc gonyckom ot 0 4o +0.35 mm.

FoomMOTpMA 1 AONYCKN MY Tbl TPEHUS, MM. AOJDKHbI ObIThb B pefenax, NokasaHHbIX Ha PUCYHke 5:

dc £.dz< (dc+ 0.35)

d2<36.1.
JNVHa UMIMHAPUYECKOl YacTu, MM, A0/XHA 6bITh B NpeAenax A4onycKoB
132.5 </b5135.0.

MyTa TpeHuss fo/mkHa ObiTb M3rOTOB/IEHA C LLUEPOXOBATOCTbIO NoBepxHOCcTM R3= (0.4 1 0.25) MKwm,
N3MEepPEeHHO B MPOAO/IbHOM Hanpas/eHUN.

MythTy TpeHnsa He fonyckaeTca NPUMEHATb, eCN BU3yasbHas NpoBepka ykasblBaeT, YTO OHa vMmeeT
LapanuHbl, aCUMMETPUYHO N3HOLLEHA U UMEET He0ObIYaliHO rPy6yt0 NOBEPXHOCTh, AaXe eC/M OHa BO BCEX
WHbIX OTHOLLEHNAX YA0BETBOPAET TPe60BaHUAM KA0MYCTUMbIM OTK/IOHEHUAM.

46 ®dunbTp

4.6.1 Obuwee pacnonoxeHne punbTpa

PekoMmeHzyemMoe nonoxeHne unbTpa — B LUIUHAPUYECKOM YAJIMHEHUN UM CPa3y 3a KOHYCOM, Kak
nokKasaHo Ha pucyHke 2. VIHble pacnosioXeHns Takke MoryT 6biTb NpUemMaeMbIMu.

NMprumMeyvyaHne 1— VN3MEPEHUs NPU NONOXKEHUAX (PUNBTPOB, AOMNOSTHUTENBHBIX MO OTHOLIEHNIO K PEKOMEHO-
BaHHbIM MOJIOXEHUSIM, MOTYT AaTh LEHHYI0 MH(OPMALMIO O FPYHTOBbIX YC/IO0BUSIX.

MpunmeuvaHne 2 — Haun3dmepeHHOe NOPOBOE AaBsieHNEe BAUAIOT TUM FPyHTa, NPUpPoAHOe NOPOBOe AaB/ieHne B
MecCcTe nusMmepeHuns un pacnosioxeHue dmanpa Ha NOBEPXHOCTN HaKOHeYHUKa. ﬂOpOBOe AaB/ieHne COCTOUT U3 ABYX KOMMO-
HEeHTOB: NPMPOAHOIro NOPOBOro AaBJ/ieHNA € MeCTe U3MepPeHNA N AONOJTHUTEeNTbHOTo Unn N36bITOYHOTO Jl0poBOro gaBsieHNsA,
BbI3BaHHOIo BHeApPeHNeM HakKOHeYHMKa B rpyHT.

OUNLTP He [O/IKEH BVATL HA U3MEPEHHOe CONPOTUBIEHNE KOHYCA UK MyddTbl TPEHUS.

[lonyckun Ha pa3mepbl (hnbTpa SIBASKTCS 4ONYCTUMbIMU OTKIOHEHUAMW B HaYase UCnbITaHus.

CucTeMa u3MepeHusi NOPoBOro AaBeHUs f0/MKHA GbITb HACLILLEHHON! B HaYasie NcnblTaHus.

duNbTP AO/HKEH OCTaBaTbCSl HACbIWEHHbIM Jaxe B TOM ciyyae, Korga HakOHeYHWK 3agaBsivBaeTcst
CKBO3b HEHACHILLLEHHbIV C/OMA.

MpunmevyaHne 33— Ecan gaHHoe yc/nioBME HEBbINO/IHUMO, MOTyT noTpeboBaTbCcs ApyrMe mMeToAbl, NOAO6HbIe
npegBapuTenbHOMY 3a4aBNMBaHUIO, NpeBapuTebHOMY GYPEHUIO UM U3MEHEHUIO HaCbILLatoLW et XXNAKOCTH.

Pasmepbl nop nopucTbIX PUAbTPOB A0/MKHbI COCTABAATL OT 2 40 20 MKM. COOTBETCTBYHOLLAA NPOHMLIae-
MOCTb — B npegenax mexay 10-4n 10-s m/c. He cnefyet NnpuMeHsiTb Matepuasibl OuUibTpa, KoTopble MOryT
cTaTb 3aKynopeHHbIMU MeNKUMU YacTuLamu.

MpumMeuvyaHune 4— Bxode NpakTM4eCKOro NPUMEHEHUS A/19 MATKOV HOPMasibHO KOHCOMINMANPOBAHHOW FMNHbI
XOpOLLO 3apekomMeHAoBanu cebs cneayloliMe matepuasnbl: CledeHHass HepXxaBelolwas cTalb WA 6poH3a, KapOopyHA,
KepamMuka, NnopucTbii nonusmHunxnopug (PVC) n nonuatnneH BbiCOkoi niotHoctn (HOPE).

HakoHeuYHMK [Jo/mKeH 6biTb CKOHCTPYMPOBaH TakuM 06pa3oM, UYTOObl MOXHO OblSIO SIETKO 3aMeHUTb
huUNbTP, a ero XMAKOCTHaA kamepa nerko Hacelwanack (cm. 5.4).

NMpumeuyaHune 5— CM. npunoxeHne D B yacTu BbiGopa HacbllalowWwehd XUAKOCTU, HAaCbILWEHUs CUCTEMbI
n3mMepeHns NopoBOro gaBsieHNA N NCNOJ/1b30BaHUA WeNeBbiX d,’)MﬂprOB.

PuNbTPLI CNegyeT 3aMeHATh Nepes KaxablM UCMbITaHUEM.

4.6.2 TlopoBoe fgaBfieHue u,

MoBepxHOCTb (hunbTpa fO/MKHA coyeTaTbCs C PopMoil koHyca. OHa He [Jo/KHa BbICTYNaTb Hapyxy
60nee yem Ha 0.5 MM 1 He JoMKHA Yyrny6naTbes.

OTK/TOHEHVE NOBEPXHOCTM hnIbTPa K NOBEPXHOCTU KOHyCa criefyeT OueHnBaTh BU3yaslbHO.

duUNbTPYOLWNIA 3NEMEHT cnefyeT ycTaHaBnmBaTh B 1/3 cepeinHbl KOHYCO06Pa3HOI YacTu.
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4.6.3 MopoBoegasneHnen

dUNLTPYIOLWNI 31EMEHT JOKEH ObITb PACMONOXEH B LIWINHAPUYECKON YacTW KOHyca 1imn cpasy nocne
Hee. luameTp pmnbTpa B Hayane UCNbITaHNA [O/MKEH COOTBETCTBOBATL AMamMeTpy LWIUHAPUYECKOW YacTu
KOHyca v My Tbl TPEHUS C Npefeom OoNyCTUMOro oTknoHeHus oT 0.0 Ao +0,2 MM. DUNbTP MOXET 6bITb 60/1b-
LLle. HO HMKOTAa He flo/KeH 6bITb MEHbLUE AnamMeTpa LMANHAPUYECKON YacTu KoHyca. PUNbLTP He LO/IKEH UMETb
AvameTp, MM. NpeBbIWatLnii gnameTp MyTbl TPEHUS:

d2-0.2 <d fAE8y2,
d0&4d,,*{dc +0.2).

[N KOpPeKTUPOBKM BIUAHNA NOPOBOrO0 AaB/IEHUS HA CONPOTUBEHWE KOHYCa hUNbTP cnegyeT pacnona-
raTb B 3a30pe MexAy KOHyCOM 1 My TO TpeHNs. Tak kak 3TO NPakTM4eckn HEBO3MOXHO CAeNnaTb Ha npakTuke,
punbTp criegyeT pacnonaratb B LUWIMHAPUYECKON YacTu KOHYCa Kak MOXHO 6/1MKe K yNOMSHYTOMY 3a30py.

4.6.4 Tloposoe gaBrieHne n3

OvameTp dwunbTpa AOMKEH COOTBETCTBOBATb AuameTpy MydTbl TpeHus C npegenoMm AonycTUMOro
OTKNOHeHusa oT 0.0 go +0,2 MM. T. e. guameTp puabTpa, MM. He JO/KeH OblTb MeHblue guameTpa MyqTbl
TpeHus:

d2* duiof2+0.2.
dUnbTpyOLWMNIA 3INEMEHT CrieAyeT pacnonaraTb cpasy Haj 3a30poM U Kak MOXHO 6/1MkKe K 3a30py Mexay
MYOTO TPEHUSA N PACNOSIOKEHHON BbILLE YACTbi0 HAKOHEYHMKA.

4.7 3a30pbl M YNAOTHEHNA 415 3alMUTHI OT NONaAaHns rpyHTa

3a30pbl MEXAY Pa3HbIMU YACTSIMM HAKOHEYHMKA He J0/DKHbI MPEBbILWATL 5 MM M0 BbICOTE. YNI0THEHME OT
nonajaHns rpyHTa A0o/MHKHO 3alLMiaTh 3a30p OT NPOHUKHOBEHUS YACTUL, TPYHTA, KOTOPbIE MOTYT B/IUSITH HA
pesynbTaTt U3mMepeHusi.

YnaoTHEHVE OT nonagaHus rpyHTa A0/HKHO NIETKO ey OPMUPOBATHCSI OTHOCUTESIBHO CUI0BOTO 3/1EMEH-
Ta U ApYrux 3IEMEHTOB B 30HAE, /19 NPef0TBPaLLEeHUs Nepefayun 3HauMMbIX CUT Yepes 3a30p.

4.8 WTaHrmn

LLTaHr 4OMKHBI UMETb TaKoW Xe AnamMeTp, YTO U KOHYC, Ha MPOTSHXXeHUW He MeHee 400 MM OT OCHOBaHUS
KOHyca A1 KOHYCOB C Nn/ioLWaAbto ocHoBaHnsA 1000 MM2. 118 KOHYCOB APYTUX pa3MepoB 3Ta ANCTaHLNA AO/KHA
6bITb IMHENHO MacwTabypoBaHa B MponopLmn KanameTpy.

MpAMOAVHENHOCTb LWTaHr cnegyeT NPOBePATb BU3yasbHO Nepes KaxabiM ncnbiTaHnem. OHa fo/mkHa
ObITb yCTaHOB/EHA, KaK yKa3aHo BA. 1.1, c nOMOLbI0 MHTEPBASIOB, NPUBEAEHHbIX B Tabnuue A. 1.

TpeHvie Mo wWTaHraM MOXeT ObiTb CHXEHO NyTemM MEeCTHOro yBenunyeHus gvametpa wraHrn (ywmpu-
Tenb). TpeHne MoXeT OblTb TakKe YMEHbLUEHO C NOMOLLbI0 CMa3ky LWTaHr, Hanpumep 6ypoBbIM pacTBOPOM,
BNPbICKMBAEMbIM BO BpPeMs UcnbITaHWsA. TOUKy BMNPbICKMBAHUA CreAyeT pacnonaratb Mo MeHbluel mepe Ha
400 MM BblILLIE OCHOBaHMA KOHYyca A/151 KOHYCOB C Nn/iowagbio ocHoBaHus 1000 MmM2 [1na KOHYCOB ApYyrnx pasme-
poB 3Ta ANCTaHLMA fOMKHA 6bITh IMHEHO MaclTabrpoBaHa B NponopLmmn KauaMmeTpy KoHyca.

Ha ypoBHe Bbille NOBEPXHOCTN 3eMN LTaHrW cnedyeT HanpaBAsaTb poavkamu, o6cagHoi Tpy6oii nnm
NoAO06HbIM YCTPOWCTBOM, YTOObI CHU3UTBL PUCK M3rnba. B BoAe WM MATKMX TPYHTax, BO u3bexaHwe pucka
n3rnba, MOXHO TakKxe HanpaBATb LWTAHIU C UCNO/Ib30BaHNEM 06CafHON TPY6bI.

LLTaHrn cnepyet Bbi6upaTb Ha OCHOBE BbIGpaHHOM CUCTEMbI Nepefayn curHana faHHbIX.

MpumeyaHue — LWTaHrM MOTYT 6bITb TaKXe UCMOMb30BaHbl, YTOGLI NMOAAEPXUBATL U/UAN NPEAOXPaHATL HacTu
M3MEpUTENbHON cucTembl. Mpu akycTudeckoli nepegade pesynbrtatoB CPT WTaHrM MCMOMb3YIOT Takke ANs nepesaqu
[aHHbIX.

4.9 N3meputenbHas cuctema

4.9.1 To4HOCTb

Paspelwatowas cnocobHOCTb M3MEPUTENBHOWN CUMCTEMbI JO/MKHA 6bITh Ny4ywe 1/3 Heo6xoAMMOoN Tou-
HOCTW /19 Knacca NpUMEHEHUs, NPUBELEHHOTO B Tabnuue 2.

HeonpegeneHHOCTU B M3MEpPUTEsIbHON cCUCTEMe, BKIYas TeMnepaTtypHble BUSHUS, WU3/M0XEHbl B
npunoxexuu E.

4.9.2 [laTumKu gNa CONPOTUB/IEHNSA KOHYca U MyddThl TPEHUSA

CnoBOW faTUUK fOMKEH ObITb KOMNEHCUPOBAH /151 BO3MOXHOM 3KCLLEHTPUYHOCTM OCEBLIX CW. [laTuumK
pervcTpauuy cusibl G0KOBOro TPEHUS A0/MKEH 6bITb CKOHCTPYMPOBAaH Taknm 06pa3om, YUTo6bl U3MePATb TPeHne
BAO/Ib My@Thl, @ HE JaBNIEHNE TPYHTA Ha 3Ty MyddTy.
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NMprvumMeyvyaHne — [N perucTpaymm ConpoTUBIIEHNI KOHyca M MythTbl TPEHUSI OGbIYHO UCMO/Mb3YTCS TEH30-
MeTpUYEeCKMe CUMNOBbIE faTUnKu.

4.9.3 [laTyMKk NOPOBOTrO faB/eHNA

OTOT JaTyuK He J0/IKEeH NnokasbiBaTb 3HAYMMYI0 AedopmMaLmio BO BpeMS NMPUIOXeEHUsA Harpysku. OH
06MeHMBaeTCA curHanamu ¢ NopuUCTbIM OUILTPOM Ha NMOBEPXHOCTU HAKOHEYHMKA Yepe3 HaMoNHEHHYIO XUA-
KOCTbIO KaMmepy. PekoMeHyeTcsA UCno/1b30BaTh Kak MOXHO 60/1ee XeCTKy0 U3MepUTE/bHYI0 cuctemy (cm. 5.4),
4YTOObI OHa MMesia XOPOLLY0 YYBCTBUTEIbHOCTb.

NMprumMeyvyaHune 1— [laTYMK NOPOBOro AaB/IeHNS 06bIYHO NpeAcTaBseT cO6Ol faTUMK AaB/IEHNS MEMOPaHHOTO
Tvna.

NMpumeuyaHune 2— 3Ta cucTema M3MepsieT NOPOBOE AaB/IEHNE B OKPYXAKOLWeEM rpyHTe BO BPEMS 30HAMPO-
BaHUsA.

4.9.4 [aTyuk HaknoHa

WNHKNMHOMETP 06bIYHO AO/IKEH UMETb U3MEPUTESbHBIN AnanazoH MUHUMYM +15° OTHOCUTENIbHO BEPTK-
KanbHol ocw.

Jonyckaetcsa ncnonb3osatb Apyrve AnanasoHbl U3MEPEHUs, HO OHU MOTYT B/IMATb Ha MakCUMaslibHY0
rny6uHy 3oHanposaHus (cm. 4.9.5).

[atunk HaknoHa He TpebyeTtcs, ecnm Tpebyemas rybuHa 30HAMPOBAHMA MeHee 5 M. a Takke A1
4-ro Knacca npumMeHeHus.

4.9.5 N3meputenbHasa cuctema Ans onpegeneHns 4anHbl 30HAMPOBaHUSA

N3mepuTenbHasa cuctema fo/KHa BKIYaTh B cebs nsMepeHue As1MHbl 30H4MPOBaHuUS.

Mpy HeobxoAMMOCTN U3MepuTenbHas cucteMa riaybuHbl 4O/MKHA Takke BKYaTb B cebs npouenypy
ncnpasneHnsa n3mMepeHuii, ecnn HanpasJ/ieHHble BBEPX NEPEMELLEHMNS LITAHT BO3HUMKAT OTHOCUTENbHO AaTum-
Ka rny6uHbl, NPUYMHON 3TUX NepeMeLLeHnii ABNAETCA YMEHbLUEHNE CU/Tbl HRXUMA Ha LUTaHr K.

4.9.6 epBUYHbIE f@aHHbIe

[laHHble ncnbiTaHnin MOryT 6bITb 3apPerMcTPUpPOBaHbl Kak MepBUYHbIE faHHbIE.

NMpumedaHue — MNpegnouTUTENIbHO PErVCTPMPOBaTh AaHHbIE Kak MepBUYHbIE, YTOBbl OHU 6bLIM AOCTYMHbI

BMNOCNEACTBUN AN 06paGoTKN. MNepBUYHbIE JaHHble NPeACTaBAOT cO6oi Heo6paboTaHHble AaHHble B BUE BbIXOAHbLIX
CUTHaN0B AaTUYNKOB.

4.10 3anasnusatollee obopynoBaHue

HakKoHeuHWK [OMKEH BblAEpXMBaTh 3aaB/MBaHNe Ha cTaHAapTHOW ckopocTy (20 + 5) Mm/c. npu 3ToM
o60opy0BaHNE AOIKHO ObITb IPUTPYXEHO MW 3aaHKEPEHO AJ18 OTpaHNYeHNs NepemMeLLLeHnii 3anasnmsaoLLe-
ro o6opyaoBaHus OTHOCUTENIbHO NMOBEPXHOCTM 3eMIN BO BPeMsi 3afaBnuBaHus. BémBaHne unu BpalleHune
LUTaHT BO BPEMSI U3MEPEHWIA He flonycKaeTcs.

Tpebyemas peakuus (NpoTMBOBEC) ANS 3a4aB/uBatoLero obopyaoBaHns MoOXeT 6bITb 06ecneyeHa 3a
CYeT COGCTBEHHOTO BeCa KOHCTPYKLUM U/UNN aHKEPOB B rPyHTeE.

3anasnuBatolLee 060pyf0BaHNE LOMKHO 06ecneymBaTh 3HAUEHNS X042 MUHUMYM 1 M. B 0cobbix 06¢TO-
ATEeNbCTBAX MOTYT ObITb MCNONb30BaHbI APYrne 3HaYeHWs A/INHbI XoAa.

5 MeToavKa npoBeAeHNa UcnbITaHUsA

5.1 BbI60p HaKOHEYHUKa
HaKoHeuYHUK BbIGUPAloT Tak, YTo6bl BbINOHANCH TPe60BaHUSA K UCTIbITAHUIO COrnacHo Tabnuue 1.

Ta6nuuya 1— Tunbl UCMbITAHUIA METOLOM CTAaTUYECKOrO 30HAMPOBAHUS

Tvin ucnbITaHWA M3mepsiemblii napameTp
TE1 ConpoTMBNEHUSA KOHYyCa U My(dTbl TPEHUSA
TE2 ConpoTMBAEHUA KOHYyCca U MydTbl TPEHUS, MOPOBOE AaBrieHne

NMpumeyaHune —Cratnyeckoe 30HAMPOBaHVE C U3MEPEHNEM MOPOBOTO JaB/IeHUS B HECKO/IbKUX MecTax fiB/A-
oTCA BapnaHTom Tuna TE2.

Mi3mMepeHune HaknoHa crefyeT BKIoUYaTb B 3aBUCUMMOCTM OT Klacca NpMMeEHEHUs; CM. Tabauuy 2.
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5.2 Bbibop o6opynoBaHus u npoueayp

Mop Tpebyemoli TOYHOCTLIO NOHMMaeTCs 3adava obecnevyeHnss BOSMOXHOCTU NCNO/Ib30BaHNA pe3y b-
TaTOB UCMbITaHWl. Knaccbl npuMeHeHuns 6binn paspaboTaHbl 418 PyKOBOACTBA M BblGoOpa TUNa ucnbiTaHus
cTatuyeckum 3oHAupoBaHvem (CPT). TpebyeMoil TOYHOCTU U NEPUOSMYHOCTM perucTpauun. Ana gaHHbIX
rPYHTOBbIX Npocunein n pesynbtatoB CPT kiacc npumeHeHVs TOYHO onpegensieT MUHUMabHY TOYHOCTb U
MaKCUMasibHbIi MPOMEXYTOK BPEMEHN MeXAy U3MEPEHUAMUN C COOTBETCTBYIOLLEN CTeNeHblo HeonpeaeneH-
HOCTW. Mcnonb3oBaHue pesynbtatoB CPT onpegenstoT Ha OCHOBe NPOMWIMPOBaHWA, WAeHTUudukauum v
onpejesieHna napaMeTpoB rpyHTa.

O6opyfoBaHue N MeToAVKN crieflyeT BbloupaTb B COOTBETCTBUU C TpeByeMbIM KNacCoM NPUMEHEHNS,
KOTOpbI AaH B Tabnuue 2.

Knaccbl npumMmeHeHnsa xapakTepumsyTca Ciefyowmum o6pasom:

- 1-ii knacc npyMeHeHns — npefHasHayeH AN 0TN0XEHUI OT MATKMX A0 O4eHb MATKMX. VicnblITaHus no
1-my knaccy 06bI4HO He NOAXOAAT ANS NPOUIe CMeLaHHOro Tuna HanaacToBaHWi Co CI0SIMU TPYHTOB OT
MATKUX 40 MJIOTHBIX (XOTA NpefBapuTesibHoe GypeHue XeCcTKUX CNoeB NomoraeT pewnTb 3Ty npobnemy).
McnbiTaHns MoryT 6bITb BbIMOMIHEHbI TO/TBKO C MCNOMb30BaHWEM Nbe30oHakoHeuHnka (CPTU).

- 2-/ Knacc NpMMeHeHns — npefHa3HavyeH 419 TOYHOW OLeHKU npodhuneli CMeLwaHHoro Tuna Hannac-
TOBaHMIA CO CNOSAIMU TPYHTOB OT MATKMUX A0 NIOTHbIX (CM. NpUMedaHue 1). 3Ty OLEHKY BbIMOHAIOT Ha OCHOBE
nNpoUANPOBaHNA U MAEHTUDNKALMMN TPYHTA. IHTepnpeTaums no nHXeHepHbIM CBOACTBAM Takxe BO3MOXHa C
orpaHvyeHvem A0 MHAMKATUBHOIO MCMOMb30BaHWA NS MATKUX CoeB. TUN 30HAA, KOTOPbIA HAA0 NCNOMb30-
BaTb. 3@BNCUT OT MPOEKTHbIX TPe6OBaHUIA.

- 3-i knacc npuMeHeHnss — npegHa3HayeH Ans oLeHKM npodiuneli CMeLwaHHoro TMna HanaacToBaHuii co
CNOAAMW TPYHTOB OT MAMKUX A0 NOTHbIX (CM. NpyMeyaHue 1). 3Ty OLeHKY BbINOSHAT HA OCHOBE NPOdUINpPo-
BaHUA U naeHTudmKauum rpyHTa. iHTepnpeTtaumsa Ha OCHOBE UHXEHEPHbIX CBOWCTB ABMAETCA AOCTMKMMONA
[NA CNOEB OT O4EHb XECTKNX A0 TBEPAbIX 1 OT NAOTHBIX [,0 O4EHb NAOTHBIX. [15 )XECTKNX FVH UK cyneceii nnm
PbIX/IbIX NMECKOB MOXeT ObITb faHa WCKAUNTENIbHO MHAMKATMBHAA WHTeprpetauyusa. Tun 30HAA, KOTOpbIN
cnepyet NCNo/b30BaThb, 3aBUCUT OT NPOEKTHbIX TpeGOBaHWIA.

- 4-i knacc NpYMeHeHNs — npefHasHayeH UCKIIYUTENbHO A8 WHAUKATUBHOMO NpouanpoBaHns v
naeHTudmrKauun matepmana B npouasax CMeLLaHHoro TMna HanaacToBaHUii Co CNOAMU FPYHTOB OT MATKUX O
OYeHb MATKUX MW OT PbIX/IbIX 40 MI0THbIX. JTIo6as OLeHKa MHXEeHEePHbIX NapamMeTpPoB He MOXeT ObITb BbINO/IHE-
Ha. icnbiTaHns cnefyeT BbINONHATL 30HAOM C MPUMEHEHWEM 3/1IEKTPMYECKOro HakoHeuHuka (Tun TE1). a nsme-
peHve Hak/IoHa fonycKaeTCa He BbINOMHATD.

Ecnu no6aBnatoTcs Bce BO3MOXHbIE NCTOYHMKM OLLUMGOK, TO TOYHOCTb 3aperncTpupoBaHHbIX U3MepPeHuit
[0/MKHA 6bITh BbllLE MakCUMasIbHbIX 3HAYEHMW No Tabavue 2. AHann3 oWn60K [O/MKEH BKIOYaTb BHYTPEHHee
TpeHne, OWNGKM B NOSYYEHUN JaHHbIX, NPUIOXKEHNE Harpy3kn C IKCLLEHTPUCUTETOM, BANSHWE TeMNepaTypsbl
(okpy>xatoLei cpefbl U NepexofHbiX NPOLLEeCCOoB) 1 pa3MepPUOCTHbIE MOrPELLHOCTMY.

MeTponoruyeckoe nofTBEPXAEHNE, COOTBETCTBYOLLEE CTAaTUYECKOMY 30HANPOBAHUIO, [O/TKHO ObITh B
cootBeTcTBMM ¢ 1 C 010012.

dakTnyeckan naowiajb NONepeyHoro CeYeHns OCHOBaHNA KOHyca 1 dhakTuyeckas naowafb HapyXHoW
LUWINHAPUYECKON MOBEPXHOCTU MY(PTbl TPEHUs [O/MKHbI ObiTb YCTAHOB/IEHbI W 3aperncTpupoBaHbl As
1-ro knacca npMMeHeHus.

MpumeuyaHue 1— MPoduUAN Co CMELLIAHHBIM TUMOM HaMIACTOBAHWUI TPYHTOB BK/THOYAIOT B C€651 06bIYHO NOT-
HbI€ U YM/IOTHEHHbIE TPYHTbI, HO TaKXe BO3MOXHO BK/IHOYEHWE MSITKUX C/I0EB.

MpumeyvaHne 2— [locTXUMAA AINHA UK TNTyO6MHA 30HANPOBAHNA 3aBUCUT OT YC/TIOBUIA TPYHTA, MakcuMasb-
HOli CUNbI CONPOTUB/EHNS BHEJPEHUIO HAKOHEUYHWKA, CEKLWI LWITaHT 1 COEAVHEHNI MeXAY HAMU, MPUMEHEHNS YWNpUTens
nvnn o6cagHol TPyGbl ANS WTAHT U Anana3oHa N3MepeHuii HaKoOHeYHuKa.

Ecnu TpebyeTcs BbINOHEHNE ANCCMNALMOHHBIX UcnbiTaHuii (cM. 5.9). To 060py0BaHne AN UCTIbITAHWIA
T1na TE2 f0/1XHO 6bITb BbIOpaHO B 3aBUCMMOCTHM OT MPOEKTHbIX TpeboBaHMiA.

MpumeuyaHune3 — OWNBKM NPU CTATUYECKOM 30HANPOBAHMUMN CM B MPUIOXKEHUN E.
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MakcumasbHbIV Vicnonb3oBaHue
Knace Tun 5 [JonycTtumas nHTEpBan
OVIMEHEHNS  UCTILITAHAS M3mepsiemMblii napameTp MUHUMa/TbHAsA Mexay ,
P TOUHOCTB* M3MEPEHUSIMU. TpyHT VHTepnpetauus.
MUH oLeHKa"
ConpoTuB/eHne KoHyca 35 kMa wn 5 %
ConpotuenexHne mydTbl 5 kMa wm 10 %
TpeHusa
TE2 20 A G. H
! MopoBoe gaBneHue 10 kMNa nnn 2 %
HaknoH 2¢
AnvHa 3oHAMpoOBaHUA 0.1 Mmum 1%
ConpoTuBneHne KoHyca 100 kMa nnn 5 %
ConpotusnexHne mMydTbl
T eHF;H yeb 15 kMNa nnm 15 % A G. H*
2 TEL P 20 B G.H
TE2 Moposoe gaeBneHnel 25 kMa unm 3 % C G. H
D G.H
HaknoH 2¢
AnvHa 3oHaMpoBaHus 0.1 Mmum 1%
ConpoTuBneHne KoHyca 200 kMa wam 5 %
ConpotusnexHne mMydTbl
T eHF;H ye 25 kMa wm 15 % A G. H
s TE1 P 50 B G. H*
TE2 MopoBoe pasnexunel 50 kMa unn 5 % c G.H
D G.H
HaknoH 5
AnvHa 3oHaMpoBaHusa 0.2 Mmwuwm 2%
ConpoTuBneHne KoHyca 500 kMNa nnn 5 % A G*
B G*
4 TEL conpotvenenme MyRTel  gq oy 20 9 50 .
TpeHus C G
D G*

[OnvHa 3oHaMpoBaHNA 0,2 Mmunun 2 %

NMpumeuvaHune — [nA Ype3MepHO MATKMX FTPYHTOB MOXET NoTpe6GoBaThbCA Aaxe 60/lee BbICOKasi TOUHOCTb.

' JonycTmas MUHUMabHas TOYHOCTb N3MEPEHHOro napameTpa — Hanbosbliee 3Ha4YeHNe N3 ABYX NPUBEAEHHbIX.
OTHOCUTE/IbHAsA TOYHOCTb NPUMEHSAETCA K U3MEPEHHOMY 3HAUYEHUI0, a He Anana3oHy U3MepeHus.

* B cooTBeTcTBUM ¢ NCO 14688-2 (1J:

A — ofHOpPOAHOE Han/acToBaHve rPYHTOB OT OYeHb MSATKMX [0 XEeCTKUX FNH 1 cyneceid (TunmyHo qc< 3 MMa);

8 — cMmelaHHble Han1acTOBaHUS FPYHTOB OT MSITKUX [0 XXECTKUX FVH (Tunn4yHo qc£3 MTlla) n necka cpefgHeit nnoT-
HOCTK (Tunn4yHo 5 MMa £ ac< 10 MMNa);

C — cMmellaHHble HanacToBaHUA FPYHTOB C XXeCTKUMU rnHaMmu (TunmyHo 1,5 MMa sqc< 3 MIMa) 1 04eHb NI0THbI-
MW CnosiMKM necka (TUnu4Ho qc> 20 MMa);

D — CNnouv rvHbI OT OYeHb XECTKMUX A0 TBepablX (TunnyHo qc2 3 MMa) 1 oueHb NIOTHbIE KPYMHO3EPHUCTbIE MEeCKu
(pcr 20 MMa).

cG — npocmnnposaHme 1 ngeHTUdUKaunsa marepuana C HU3KMAM acCOLMMPOBAHHbLIM YPOBHEM HeonpejesneH-
HOCTH;

G* — nHAUKaTMBHOE NpouanposaHne N naeHTUMUKaLMa maTeprasna C BbICOKUM YPOBHEM HeONpeaeneHHoCTH;

H — nHTepnpeTauuns Ha OCHOBE 3aMbiC/la C HU3KUM YPOBHEM HeonpeaeneHHoCTH;
H* — nHTepnpeTauna Ha OCHOBE 3amMbiC/la C BbICOKUM YyPOBHEM HeonpeAesieHHOCTU.
allopoBoe faBsieHMe MOXeT 6bITb M3MEPEHO TOMIbKO MPW UCNoNb3oBaHUN TE2.

5.3 TonoxeHne N ypoBeHb 3aaB/nBaLLero o06opyaoBaHus

PaccTosiHie Mexay MecTaMu NpoBeAEeHNs UCMbITaHUI cneyeT noa6upats Tak, YTo6bl UCKTIOYUTL B3a-
VIMHOE B/SIHVE.

Mexay MecTamMm UCnbITaHUii 06bIYHO NPUEMIEMO PACCTOSIHUE He MeHee 2 M. PaccTosiHue 40 CKBaXKMHbI
[OMXHO 6bITb MUHUMYM B 20 pa3 60/bliue AuaMeTpa CKBaXUHbI. HEKOTOpblE TEXHOMOTMU GYPEeHUs CKBaXWH,
Hanpvmep 6ypeHne ¢ NpoayBKoli BO3AYXOM, MOTyT Tpe6oBaTh 60JIbLIEr0 paccTosHNA. PbiTba U yCTpoiicTBa
BbIPa60TOK B6/113M MECT UCMbITaHUi cneayeT nsberatsb.
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3anaenuBawLiee 060pyA0OBaHNE [O/IKHO 334aB/IMBATH LUTAHIU TakuM 06pas3oM, YToGbl 0ceBasi IMHNSA
3anaBnuBaioLLeli cusbl Gbia Kak MOXHO 6/Ke K BepTukaiu. OTK/IOHeHWe 0T HaMeUYeHHON 0CU LOIKHO GbITh
MeHee 2°. Ocb 30Ha [J0/1)XHa COOTBETCTBOBATb OCY NPWUIOXEHUSI HArpy3Ku B Hauasie 3ajaB/iMBaHusl.

5.4 TloAroToBKa K UCNbITaAHUIO

[Nsi HAKOHEYHUKOB C U3MEpEHWEM MOPOBOTO AaBeHUst (UNbTP U Apyrue 4acTu CUCTeMbl U3MEPEHUsI
MOPOBOTO JaBfeHuUsi JOKHbI ObITb HACbILLEHbI XUAKOCTHIO 40 HaYana UCMbITaHus B nose. [/ coxpaHeHust
HaCbILLEeHUS B MPOLLECCe UCMbITaHUsA cedyeT NPUHSATL HE06X0ANMbIE Mepbl.

OG6bIYHO 4151 NPOBeAeHUs UCTIbITaHWI B HACBILLEHHbIX TPYHTaX UCMO/b3yeTcsl CBOGOAHAsA OT Ny3blpbKOB
BO3AyXa AUCTUNMPOoBaHHas Boga. Ecnu ncnbitaHme GyAeT BbINOMHATLCA B HEHACHILLEHHBIX TPYHTaX, CYyXUX
OT/IOKEHUAX, HAByXaloLMX rpyHTax (HanpuMep, NA0THbIX Neckax) UK ec/iv ypoBeHb NOA3eMHbIX BOJ, HAXo0-
[AUTCA Ha 60MblUKX TNY6UHAX, (OUNbTP credyeT HacbIWwaTb FNLEPUHOM UK NOA0GHOM XNAKOCTbIO.

HacbllweHe HakoHeYHVKa Nepes HayasioM 30HAMPOBaHUSA UM BO BPEMS onepauuy B NpeaBapuTebHo
CLeNaHHON CKBaXMHE MOXEeT NoAAepXuBaTbCa NyTeM Ha/floXeHUs Pe3MHOBO MeMBpaHbl BOKPYT (DUbTpa.
B0 BpeMsi HaCbILEeHUs1 U MOHTaXa pe3rnHoBOI MeMbpaHbl 30H[ BYAeT NCMbITbIBaTb HEGO/IbLLIME MeXaHUYecke
HanPsHKEHWs1, B CBSA3U C YeM AATUMKM MOTYT NOKa3blBaTb 3HAUEHNSI, OT/IMYHbIE OT HYJIS.

MpumeuyaHue 1— CM.npunoxerve E Bcyyae NCNob30BaHUS WENEBOTo nbTPa.

MpumevyaHune 2— Korga ocyluecTBnseTca 3ajaBnBaHie B KPYNHO3epHUCTbIe MaTepurasbl, B YacTax npodu-
NSt MOXET GbITb UCMOMb30BaHO NpeABapuTesibHoe 6ypeHne, ecsiv NPOHNKHOBEHME CTOMOPUTCSA a MNJIOTHbIX, KPYMHO3ePHUC-
TbIX C/IOAX WAWN B TPYHTE C GOMbLUMM 4YMC/IOM KaMHeil. B TBepAbIx rpyHTax npegsapuTesibHoe GypeHue MHOrAa MOXHO
ncnonb3oBaTb B KOM6UHaLMK ¢ o6cafHbIMy Tpy6amu, 4Tobbl He AONYCTUTL O6PYLUEHUS CTBOMA CKBaXUHbI. B MArkux nnm
PbIX/IbIX FPYHTax npefBapuTesibHoe GypeHre AoMyCcKaeTcs UCMO/b30BaTh, YTOGbLI OCYLECTBUTL 3a/aB/iBaHie CKBO3b KOp-
Ky 1 JOCTUTHYTb YPOBHS NOA3eMHbIX BOA. [peaBapuTesibHoe 6ypeHre MOXeT 6biTb BbINOIHEHO MyTeM 3a6UBaHUS (OUKTUB-
HOW WTaHrM Yepes NOTHbIV CNOW, AN1A BbIMNO/IHEHNA OTBEPCTUS U YMEHbLUEHUSA CONPOTUBEHUN 3afaBNBaHNIO.

[0/MXHbI ObITb 3aPErMCTPUPOBaHbI HyNIEBbIE OTCUETHI COMPOTUBIEHNSI KOHYCa, My(pTbl TPEHWS W, NpU
HEO6X0AMMOCTM, MOPOBOIO AaB/IEHUA U HAK/IOHA HAKOHEUYHUKA OTHOCUTE IbHO BEPTUKAIbHOI OCU.

YT0o6bI NONYUYNTH HEOGXOAMMYO TOYHOCTL B 3aBUCUMOCTM OT K/lacca NpUMEHeHUsi, HE06X0AMMO, YTO6bI
nepeg HauyasioM UCMbITaHWsi TEMNepaTypa KoHyca 6bi1a 61M3ka KTeMnepaType rpyHTa. HyneBble 0oTCUeTbl BCEX
[,aTuMKOB C/ieflyeT CHAMATb, KOTAa HaKOHEUYHUK He HarpyXXeH 1 ugeasibHo CTabunn3npoBaH no temMnepaType ¢
rpyHTa. TpeGyemble 3HaUeHWsi TOYHOCTU NpUBeAeHbl B Tabnuue 2. B npuioxeHun A nprBefeHsbl npouesypbl
TEXHUYECKOTr0 06CyXXMBaHWSI, MPOBEPOK U KaNIMGPOBKY.

MpumeyaHune 3— Korga HaKOHEYHUK NOrpyxXaeTca a 3eM/I0 UK BOAY, TO MOTYT BO3HUKaTb HEGONbLINE TEM-
nepatypHble rpaAueHTbl, eCNIM TeMnepaTypa Bo3AyXa OT/IM4aeTcsa OT TeMnepaTypbl TpyHTa, 4To 6yAeT BAUSATb Ha JaTUHUKW.
Mo3aToMy BecbMa BaXHO OCTaBWUTb 30HZ B NOKOe [0 YCTAHOB/MIEHUS PaBHOBECUS, YTOGbI Nepej HavyasioM 30HAUPOBaHWUS
TemnepaTypHble rpagMeHTbl MOI/IM YMeHbLWUTLCS A0 Hy/nsA. Kak npaBuio, Hau6onblne rpagneHTbl HAUYMHAKOT BO3HMKATb
yepe3 2— 3 MUH. HaKOHEYHMK 06bIYHO MOJTHOCTLIO CTabuNmMsnpyeTcs No TemnepaTtype nocre nepmvoga ot 10 o 15 MUH.

5.5 3agaBnnBaHne HaKOHeYHNKa

B xofe ncnbiTaHUst HAKOHEYHWK [lO/HKEH 3a1aBMBaTLCA B IPYHT C NOCTOSAHHOM CKOPOCTbi0 (20 + 5) mm/c.
OTa CKOpOCTb A0/HKHA KOHTPOIMPOBATLCA NMYyTEM pPerncTpauuy BpeMeHn 1 anHbl 3afaBinBaHns.

MpumeyvaHne 1— 3agaBnnBaHMe CYHNTAETCA NOCTOAHHbLIM, J@Xe eC/In OHO NepMoSUYECcKM OocTaHaBIMBaeTCA
A1 HOBOro xoga win MOHTaxa HOBOW LUTAHTU. HeKOTOpoe 3anaBsimBawuiee o6opy,qOBaH|/|e MOXeT NpoBOANTb UCTUHHOE

HenpepbIBHOE 3ajaBsiMBaHne 6e3 Kakux-TMb60o 0CTaHOBOK. ATO MOXeT 6bITb NPenmyLecTBOM, OCO6EHHO B Nnepecnansaro-
WKMXcA cynecyaHblX U TMTUMHUCTbIX OT/TIOXEHUAX.

NMpnmMeyaHne 2— 3agaBInBaHNe He CUNTAETCS HEMPEPbIBHbIM NPU HAIMYUMN A/IUTENbHbBIX OCTAHOBOK, HANpU-
Mep Npy AMCCUNALMOHHBLIX UCMbITaHUAX (CM. 5.9) Uan BcneacTBME HENpeABUAEHHOTO HapylleHUss HopmanbHOo pa6oTbl
ob6opyaoBaHus.

Mpun meyeH MB3 — B NNOTHbIX NecYaHbIX ” FpaBMﬁHbIX nopojax, BO n3bexaHne NoBpeXAeHUs HaKOHEeYHMKa
NN WTaHT, NPUHNMAaKT CKOPOCTU 3a4aB/IMBaHUA HMKe CTaHA4aPTHONO 3Ha4YeHunA.

5.6 Ncnonb3oBaHue ywnputens

HonyckaeTcsa npumeHeHune ywnputens (cMm. 3.1.14). HakOHEUYHUKN LWTaHra A0/HKHbI UMETb O UHAKOBbI
AnameTp Mo MeHblueil mepe Ha AsivHe 400 MM OT OCHOBaHWS KOHyca, Npexae 4emM MOXET ObiTb yCTaHOBNEH
yLMpuTenb AN YMEeHbLUEHUS TPEHNS.

5.7 Mepnogn4HOCTb perncTpaumn napameTpos
MunHMManbHas NepmoANYHOCTb perncTpaLmmn napameTpos Ao/KHA 6bITb B COOTBETCTBUM C Tabnunueli 2.
Pernctpauns fonxHa BkoyaTb B cebs Takke Bpems 1-ro 12-ro a5 k1accos NpUMeHeHuns no tabnauue 2.
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WHTepBan peructpaumm 4asi pasHbiX NU3MepsieMbIX BE/IMUYMH MOXHO Takke BblGUpaTh B 3aBUCMMOCTU OT
Heo6XoAMMON feTanusauum Nnpous, Hanpumep BbIIBNIEHNS TOHKMX C/10eB. O6bIUHO UCMO/b3YIOT O4UH U TOT
e VHTEPBAas CYNTbIBAHUS AN1S PErucTpaummy ConpoTUBIEHNS KOHYCa, MyddThbl TPEHUS 1 TOPOBOTO fAB/IEHNS.

Ecnu onpegeneHHble 3HaYeHUs1 U3MepSTCS valle, YeM HEOOXOAMMbIe UHTEPBasbl /15 OTYETHOCTY
cornacHo Tabnuue 2. To AonyckaeTcs ykasblBaTbk B OTYETE CpefHee BbluMCeHHoe 3HadeHne. OfHako MoryT
6bITb TaKkKe NPUMEHUMbI ApYyTUe MeToAbI. VICNo/ib30BaHHbI MeTo A0/MKeH GblTb yKasaH B 0TYeTe.

5.8 Peructpauna 4NnHbI 30HAMPOBaHUA

Peructpaunio gnnHbl 30HAMPOBAHMSA KOHYCOOOPa3HOM YacTu KOHyca cnefyeT BbIMOMHATL COrNacHo
Tpe6oBaHUAM TabnuLbl 2 0OTHOCUTENBHO YPOBHS 3€MJ/I UN APYToi hMKCUPOBaHHOM ONOPHOW cucTeMbI (HO He
3anasnvBaloLero obopyoBaHusl). Paspelsarolas cnoCo6HOCTb U3MEPEHNsT AINHbI 30HAMPOBaHNS LO/KHA
6bITb He MeHee 10 MM.

[nnHy 30HAMPOBaHUSA cnefyeT Takke NpoBepaTb M (OUKCMPOBATb MUHUMYM KadkAble 5 M AN ncnblTaHuii B
COOTBETCTBUU C 1-M KNnaccom npuMeHeHus no Tabnauue 2. 08 gpyrux knaccos NpUMeHeHns AanHa 30HAMpPo-
BaHWA A0/HKHA ObiTb MPOBEPeHa 1 3adIUKCMpoBaHa B KOHLe UCNbITaHus. [AnHy 30HAUpOBaHNA cnegyeT npo-
BepATb 6€3 NCNOob30BaHUA AaTUMKa ryOUHbI.

3a/aB/iMBaHNe HaKOHEYHVKa U LUTaHT NPeKpaLLalT npyu HACTYNIEHNN OLHOTO U3 CeAYOLLNX COBbITHIA:

-3afjlaHHas AnvHa unu rnybrHa 30HAUPOBaHuA Oblna AOCTUrHYTa, cM. Takke EH 1997—2:2007,
NyHKT 4.2.2 (3)P:

- HaKMOH HaKOHeYHMKa OTHOCUTETbHO BEPTHKa/IbHOW OCY NpeBblLaeT Ananas3oH nsmeperuns nnm 15°;

-AocTuralTCca fonyckaemoe MakcuMasnibHoe ycunne BAaBnvBaHna UM MakcuManbHas yHKLUOHA b-
Has BO3MOXHOCTb HaKOHEYHMKa UM N3MEPUTENbHbIX CUCTEM.

Bo3moXxHOe noBpexaeHne 060pya0BaHNs Takke MOXET OblTb BECKOM MPUUYNHON KOHLA UCNbITAHUS.

MpumeyaHne — lI3mMepeHHble nNapamMeTpbl A1 HAaKOHEYHUKa C 6OMbWNM HaKNOHOM MOryT OT/MYaTbCA OT
3Ha4veHui, KOTOpble Mmornv 6bl 6bITb 3aCbVIKCVIpoBaHbI npv BepTUKasIbHOM MNOJIOXEHUN HaKOHEe4YHuKa.

Fny6V|Hy 30HAMpOBaHUA cnefyeT BblYHNCAATL Ha OCHOBE AJIHbI 30HANPOBAaHNA U M3MepeHVIVI HaK/10Ha,
KakK noka3aHo B NpuioxeHumn B.

5.9 AuccunaynoHHOe ucnoliTaHue

Ecnu Hafo OLeHMBATb XapakTepUCTK (PUMbTPALMN U/UIM KOHCONUAALMM TPYHTA, TO B MACCUBE rpyHTa
Ha npeABapuTeNIbHO 3afaHHbIX Iy6uHaxX MOryT GbiTh BbINO/IHEHbI AUCCUNALMOHHbIE UCTbITaHusA. Mpu guccn-
nauvoHHOM MCNbITaHWM 3aTyxaHne NOPOBOro AaB/EHNS ONpeAenatoT NyTeM perucTpauum 3HaueHnin NopoBoro
[laB/1EHUsI BO BPEMEHWN. B MEeNKO3ePHUCTLIX, C HA3KOM NPOHMULAEMOCTLIO TPYHTaxX 3anncb MOPOBOro AaBMNEHUS
MCNO/b3YHOT A7 OLEHKM KO3 (hMLMEHTA KOHCOMAAL NN,

MpumevaHnune 1— inccmnaumMoHHOE UCMbITAHNE MOXET 6bITb MCMO/IB30BaHO ANA OUeHKN NMpupogHoro nopo-
BOro gaB/ieHnA.

MopoBoe AaBneHvie 1 CoNPOTUBEHME KOHYCA [LO/MKHbI M3MEePATLCSA BO BpeMeHN. OCO6EHHO BaXHO HacTo
dvKcupoBaTb NokasaHWs B Hayasne AUCCUNAaLMOHHOrO McnbiTaHua. Juccunaunio cnefyeT BbINONHATL Npw
pasxartbIX WTaHrax.

Ecnun Bec 060pyaoBaHusa npeBbliliaeT obLiee CONPOTUBAEHUE TPYHTA, TO AUCCUNALMOHHOE UCMbITaHWe
MOXeT ObITb BbIMOSIHEHO C HArPY>XEHHbIMM WTaHramu. Ecnv WwtaHri HarpyxaroTcs BO BPeMS AUCCUNALVIOHHOTO
UCMbITaHWSA, TO 3TO AO/HKHO ObITh 3aNMCaHO Kak OTK/IOHEeHe OT TpeboBaHWil HacToswero ctaHgapTa (7.2.1.
nepeuvcneHue d].

MpumevaHne 2— Heobxognmas rnybuHa u MUHMManbHas ANTENbBHOCTb ANCCUMNALMOHHOIO WUCMbITAHUSA
3aBUCUT OT FPYHTOBbLIX YCNOBUIA WM LEeNN UCMbITaHUs. MakcumanbHas A/INTENbHOCTb TakXe ABASETCA 06WenpUHATbIM
KOHTPOJIbHbIM YC/TOBMEM /19 NCK/IKOYEHUA HeonpaBAaHHO AJINTESIbHbIX HpepblBaHMﬁ.

PekomeHfyemass yactoTa peructpauuv B TeueHue nepBoli MUHYTbl AWCCUMNALMOHHOIO MUCMbITaHWA
cocTaBnseT No MeHbLelt Mepe 1 l, HO Aanee MOXeT ObiTb NPUHATA B ABa pasa pexe AN KaxAoro Luukna
3anwucu.

Takkak — Bpems, UCNoNb3yemoe B 60/IbLUNHCTBE METOA0B UHTepnpeTauuy, 41MTeNbHOCTb guccuna-
LIMOHHOTO MCMbITaHWA creayeT 06bIY4HO COOTHOCUTL NO MEHbLLER Mepe ¢ BpeMeHeM tha, KoTopoe Heo6xoAnMo
ans paccesiHus 50 % nopoBoro gasnexus (U, im0+ 0,5x ).

Ecnu nOHenssecTHo, cnegyeT BbIMNO/IHATb KOIMYECTBEHHYH0 OLLEHKY 3TOr0 3HAYEHMWS C OCTOPOXHOCTHHO.

NMpnmMmeyvyaHne 3— I3MeHeHVe COMPOTMB/IEHUS KOHyCa a NPakTUUYeCKUX YC/IOBUSX SBNAETCA Hen36exXHbIM.
OHo 6yfeT 3aBMCETb OT TakMX (DAKTOPOB, Kak TUMN 060PYA0BaHUS U FPYHTOBbIE YC/IOBUS.

15



FOCT P NCO 22476-1—2017

5.10 3aBepLueHne ncnbiTaHnA

3afjaBnuBaHNe HaKOHEYHMKA U LITaHT A0/KHO ObITb 3aKOHYEHO, Koraa.

- [OCTUTHYTa Tpebyemas AfIMHa 30HAMPOBaHNSA Uan

- LOCTUTHYTO MakCMMasibHOe yCunine BAaBIMBaHUS WM MaKCMasibHas (PYHKLMOHaIbHas BO3MOXHOCTb
HaKOHEeYHVKa NN N3MEPUTETbHO CUCTEMBI.

Bo3MOXHOe noBpexAeHne 060pyA0BaHUSA TaKkKe MOXET OblTb BECKO MPUYMHOL 3aBEpPLUEHUS UCHbI-
TaHus.

KOHTpOnbHbIE OTCUETbI U3MEPEHHbIX NapaMeTPOB AO/HKHbI ObITb 3anvcaHbl MOC/e U3B/IeYEHNSI HaKOHeY-
HVKa N3 FPyHTa W. NPU HEOBXOANMOCTHU. MOC/IE OUYNCTKN HaKOHEeYHUKa. Ecnv gpelid) Hynst UIAMOPEHHbIX NapamMeT-
poB 60/bllUe A4ONYCTUMON MUHUMAsIbHO TOYHOCTU COrNlacHo TpebyeMoMy Klaccy UChbiTaHus no Tabnuue 2.
pes3ynbTaTtbl ciegyeT He NPUHMMAaTb BO BHUMaHWE UK UCMbITaHVI0 MOXET ObITb HA3HAaYeH HKHUIA knacc. Moc-
ne 3aBeplleHnss UCNbITaHUA OCMaTpMBalOT HAKOHEYHUK U AenatT NOMEeTKy O Ype3MepHOM Wu3Hoce wuau
NOBPEXAEHUN.

NMpumeyaHwune — [ipelich HyNns, yCTaHOB/IEHHbIN Ha OCHOBAHWUW AaHHbIX NPU HYNEBOW Harpy3ske nepej ucnblTta-
HVeM 1 nocsie O4YNCTKU, ABNIAETCA NokKasaTesiemMm npaBmibHOCTU beHKLI,VIOHVIpOBaHVIFI 060py,qosaHV|ﬂ 1 BO3MOXHOCTM CO6/1H0-

AeHuns TpeboBaHunii Tabnvubl 2. Pe3ynbTaTbl UCMNbITAHWI NPU HYNIEBOW Harpy3ke Ha HeOoUULLEHHbIi HAKOHEYHUK BaXKHbI A/1A
VHTepnpeTaunn pe3y/ibTaToB UCMbITAHWUA.

Mpw gpeiide Hynsa, Npu He06Xo0AMMOCTH, N3MEPEHHbIe NapaMeTpbl MOTyT OblTb OTKOPPEKTUPOBAaHbI.

5.11 TlpoBepku 1 KanMbpoBKKN 060pPyA0BaHUSA

Bce o6opyaoBaHune fO/HKHO MPOXOAUTL NepUoSUYEeCcKoe TeEXHUYECKOe 06CyXuBaHue, npoueaypbl Npo-
BEPKM 1 Ka/IMBPOBKM, Kak ykazaHo B npuaoxeHun A. NMepnoguyHocTb KannmbpoBku f0mMKHA OblTb TaKo, YTOObI
TOYHOCTb, HEO6X0AMMas A8 Knacca NPYMeHeHNs, Morna 6bITb NOATBEPXAEHA.

MpumeyaHune — MpoBepka HEO6XOAVMMOWN TOYHOCTU MOXET ObiTb CAeslaHa Ha OCHOBe MpPOTOKona paboThbl
o6opyaoBaHus.

5.12 Tpeb6oBaHua 6e3onacHocTun

Heobxogumo cobnogatbe npasuna obecneyeHus 6e3onacHOCTW, AENCTBYWOLWME HA HALUOHANIbHOM
YPOBHe, B 4aCTHOCTM Npaswna:

- OXpaHbl 30pOBbSA NepcoHana 1 6e30nacHoro 060pyA0BaHNs;

- OYMCTKM BO3AyXa Npu paboTe B OrpaHUYeHHbIX MPOCTPaHCTBax;

- obecneyeHns 6esonacHoCT 060pyAOBaHNS.

6 Pe3ynbTtaTbl UcnblTaHUA

6.1 N3mepsaemble napameTpbl

[lo/mKHbI BbITb YCTAHOB/IEHbI CrieAyloLLne napameTpbl:

fs— n3mepeHHoe conpoTueaeHne My Tbl TPEHUS;

| — ANvHa 30HANPOBaHUS;

(C— M3MepeHHOe CONPOTMB/IEHNE KOHYCA;

1N — NopoBoOe AasrieHne, ogHo unu 6onblue (ana TE2):

W, — NOpPOBOE AaB/IEHNEeHa NOBEPXHOCTN KOHYCa.

U2 — nopoBoe AaBJfieHNe Ha UWIMHAPUYECKON YacTu KOHyca.

13— nopoBoe aaBsieHne cpasdy Hag MyddTol TpeHus;

a — W3MEepPEHHbIi MOJHbIN Yroa Mexay BEPTUKA/IbHON OCbi0 U OCbH HAKOHEYHNKA.

6.2 KoppeKkTupoBKa napameTpoB

3aperucTtpmvpoBaHHble 3HaYeHUs, KOTOpPble He ABNAITCA penpes3eHTaTUBHbIMU N3-3a NpepbiBaHNA 30H-
AnpoBaHnA, He AoNyCKaeTCAa y4YnuTbiBaTb.

MpumevyaHune 1— [laBneHne okpyxatwLlieii Bogbl 6yAeT BAMSATbL Ha M3MepsieMble COMPOTUB/IEHUSI KOHyca 1
MyhTbl TpeHUS. 3TO 06bACHAETCA BO3AeNCTBNEM AaBieHUs BOAbl B 3a30pax Mex/y KOHyCOM 1 MyhToi TpeHus v B 3a3ope
Hag MydTOW TpeHus.

Korga gaBneHune Bogbl USMEPSIIOT C UCMO/b30BAHUEM (hUNbTPA Y LWIUHAPUYECKOTO YAIMHEHNS KOHYCa
12, U3MepPEHHOEe CONPOTUB/IEHNE KOHYCA [JO/IKHO GbITb OTKOPPEKTUPOBAHO NO (hopMysie

Q=5c* n2(L- a). <9
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rae g. — OTKOPPEKTMPOBaHHOE COMpOoTUB/IEHNE KoHyca. Mla;
(C— M3MepeHHOoe ConpoTuB/EHNE KOoHyca. Mla.
12— N0poBOE faBfieHne BOAbl B LUINHAPUYECKON YacTn YA/TMHEHUS KOHyca (CUMTaeTcs paBHbIM I0POBO-
My AaB/IEHUIO B 3a30pe MeXAy KOHycom n MmydaToi). MMa;
a — YMCTbIN NaowaaHon koadhuumeHT, onpeagensemslii no opmyne

a=AJAC

34ecb Al — nowazb NonepeyHoro ceveHust KoHyca (CM. pUcyHok 6). MM2;
An— njowaas NonepeyHoro ceYeHms CUI0BOIo AaTumka um cepaeyHuka (CM. PUCyHoK 6), MM2.

1— nnowaab NonepeyHoro ceveHns (BEPXHAA YacTb) Ag,. 2 — NoLaab NoBepxXHOCTU MydhTbl TpeHus A6,
3 — nowaab nonepeyHoro ceveHns (HWKHAS YacTb) Asb; 4 — nuoLab NonepeyHoo ceveHnst Ac

PrcyHOK 6 — KOppeKkTUpOoBKa CONPOTMBEHWI KOHYCa 1 My Tbl TPEHWS, BbI3BaHHas BAUsHUEM 3 dekTa
HEpaBHbIX KOHLEBbIX nowagei

M3mepeHus cnepyeT KOPPEKTMPOBATbL B TOM C/lyyae, eC/n U3MepsieTcs n2.

MpumedyaHune 2— BennunHy ur MOXHO OLEHMBATb W3 L WIN U3 HA OCHOBE 3MMUPUYECKUX COOTHOLLEHWIA,
4YTOGbI NONYYUTb OTKOPPEKTUPOBAHHOE COMPOTUB/IEHNE KOHYCa. 8 MSITKUX [/IMHAX U CYnecsx KOPPeKTUPOBKA MOXET 6bITb
CYLEeCTBEHHOI; ecnn KCUpyemMble COMPOTMBIEHUSI KOHyCa WCMO/b3YIOT ANSi MHTepnpeTauuy MexaHu4eckux napamert-
poB. cnefyeT NPeAnoYTUTENIbHO N3MepPATb Ur-

MnowasaHoi KO3 OULUEHT HE MOXET 6bITb YCTAHOB/IEH WUCKIOUUTEILHO U3 TEOMETpUYEcKnX coobpa-
XEHWIA, ero cnepyeT ycTaHaBNMBaTb NyTEM UCMbITaHWUI B 6apokaMepe Un aHanormuHbIM 06pa3om.

NMpumMmeyvyaHune 3— Haum3MepeHHOe CONPOTUBIIEHNE MY(Tbl TPEHNA OKa3blBaeT BVSHWE JaB/IeHNEe OKPYXato-
ujeit Bogpl. B cBA3M C TeM. YUTO N3MepPEHVe NOPOBOro JaB/ieHNs U3 Haj MydTOi TPeHUs He SIBNSeTCA CTaHAapTHOW NpakTu-
KOW. 06bIYHO MCMNOMNb3YEeTCs CONPOTUBEHNE MydTbl TPEHUA ft 6€3 KOPPEKTUPOBKN. BO3MOXHbI MeToa Koppekuumn ansa 3a-
perncTpMpoBaHHOro COMPOTUBAEHUSA MyOTbl TPEHUSI NpUBeAEH B NpuioxeHnn C.

UTo6bl Y10BNETBOPATL TPe6OBaHMAM Kiacca NpUMEHeHUs, MOTyT NoTpe6oBaThCs pas/inyHble Apyrue
MonpaBKW, KOTOPbIE YUUTLIBAIOT TeMMepaTypHble BANSHWS, Mol aib NONepeyYHOro CeYeHUs KoHyca, cxaTue
LUTaHT ¥ NOAbEM 3a/1aBNMBAOLLEr0 060PY0BaHNS.

6.3 PaccunTtbiBaemble napameTpbl

Ha ocHoBe n3MepeHHbIX NapamMeTpoB A0/KHbI ObITb BbIYNCEHbI CleayloLme napameTpsl;
R, — pUKLMOHHOE OTHOLIEHUE;
r — rnybuHa 30HAMPOBaHUS.
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KoppeKTMpoBKy HakioHa cieflyeT BbIMOHATL ANsi 1-r0 U 2-10 KNaccoB NPUMEHEHUs COTNIacHO npole-
Zlype. NpuBeLeHHOl B NPUNOXeHU B. aHaNIOTMUHO BbIUMCNEHMIO FY6UHbI 30HAMPOBAHUS HA OCHOBE A/IUHbI
30HAMPOBAHNS.

Ha ocHoBE OTKOPPEKTMPOBAaHHbIX NapaMeTPOoB AO/IHKEH 6bITh BbIUMUC/IEH Ceaytowuii napameTp:

Rn — oTKOpPeKTMpoBaHHOE (DPUKLIMOHHOE OTHOLLEHME.

7 CocTtaBneHue ot4yeta

7.1 O6uune NoNoXeHUs

Mpu n3noXeHNn pe3ynbTaTtoB UCNbITaHUIA MHOPMaLMio cnegyeT NpeacTaBNATb IETKOAOCTYNHON ANns
03HaKOMMEHVS W aHanusa, Hanpumep B Tab/iMYHOM Bufe Win B BUAe CTaHAApTHOrO 3aapXvMBUPOBAHHOMO
thalina. MpeacTaBneHve B LMdPOBOI hopme paspeluaeTcs 418 061eryeHns obMeHa AaHHbIMU.

B 7.2 ykazaHa nHdgopmauus, kotopas TpebyeTcs B cnefylowmnx AoKyMeHTax:

- NONIEBOW OTYET C pe3ysibTaTaMmn UCTbITaHWIA:

- MPOTOKO/ UCMbITAHWIA;

- TabnLbl 1 rpadoukm pesyibTaToB UCTbITAHUIA.

MoneBoii 0TYET B OKOHYaTE/IbHOM BapuaHTe, BbIMOSIHEHHbI HA MecTe NPoOBeAeHNs MCCnefoBaHui, u
MPOTOKON MCNbITAHWIA [OMKHLI cofepxXaTb WHGopMaLmnio, NpuUBEeAEeHHY0 B 7.2. PesynbTaTbl WUCMbITaHWi
[OJDKHBI ObITb N3/10XEHbI TaKUM 06pa30oM, YTOObI TPETbSA CTOPOHA Obla CNOCO6HA UX NOHATL U NPOBEPUTD.

B npouecce cTtatnyeckoro 30HANPOBaHWA cnegyeT perncTpupoBaTb 0CO6GEHHOCTN UM OTKNOHEHUS OT
HacTosLlero craHgapTa, KOTopble MOryT BAWATb Ha pe3ynbTaTbl U3MEPEHWI U COOTBETCTBYIOLLYIO AVHY
30HAUPOBAHMSA.

7.2 OTyeTe pe3ynbTaTaMu UCNbITaAHWUA
7.2.1 O6was nuopmayms

Monesoit Mpotokon pachvkn
oTyeT vCnbITaHWiA
a) Ccblflka Ha HacTosIWMIA cTaHaapT — X
bl Knacc npumeHeHunsa X X X
c) Tun ncnbitanusa (TE1 wim TE2) X X X
o> OC06eHHOCTU WM OTK/IOHEHUA OT HacTosAWero ctaHgaprta X X —
e> KomnaHus, BbinosiHAOWAaA UcnbiTaHue - X X
0 damunina 1 nognucb oneparopa o60pyAoBaHNUs, BbIMOHAIOWENO UCMbI- X _ R
TaHue
9) damunna 1 NoANUCL NNLLa, OTBETCTBEHHOTO 3a MPOEeKT — X —
h) Fny6vHa ypoBHA NOA3EMHbIX BOJ (€CNIM pernctpupoBanach) X X -
0 MNHdopmauma o0 NopoBOM AaB/ieHUN (Hanpumep, oT Nbe3oMeTpPoB), ecnn — X R
MMeeT 3HaveHue n AOCTynHa
J Fny6uHa npeaBapuTeNbHOro 6ypeHnsa Uam NpPoxXoaku TpaHLen X X X
Tun BCTpeyvarwWwmxcsa rpyHToOB (MO0 BO3MOXHOCTHN) X X —
1) Fny6uHa 1 BO3MOXHbIE NPUYUHBI NH06bIX NpepbiBaHWA (NOAO06GHBLIX AUCCU- X X —
nauvoHHOMY MCMbITAHUIO) 30HAMPOBaHUSA
T) MprMeHeHHble KpUTEPUM OCTaHOBKW, NOAO6HbIEe 3a4aHHO rny6uHe, mak- X X R
CYMas/IbHOMY YCU/IMIO 30HANPOBAHUA UM HaK/TOHY
n) MeToa TamMnoHaXa CKBaXWHbI (€CNN NPUMEHAETCA) X — —
0) Hab6noaeHns, caenaHHblie Ha UCNbITaHWUKW, HanpyuMep: X X
- NPUCYTCTBUE KaMHEW;
- WYM OT LUTAHT;
- nageHus;
- U30THYTbIe WTaHru;
- HEHOpMaslIbHBbI U3HOC;
- 3HAYNMble U3MEHEHWUS HY/A UM KOHTPOJ/IbHbIX CHUTbIBAHWUI
P> CneunanbHble NPUTOTOB/IEHUA, KOTOPbIE OTCTYNalT OT O6WENPUHATON X X

CxemMbl MOHTaxa 3asaBnuvBalolero o6opygoBaHus (nofo6Hble camo-
nogbemMHOW nnatgopme)
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7.2.2 VHdopmauvs 0 MECTOMONOXEHNN

MoneBoii Mpotokon pachmkm
otuet venbITaHni
a) NaeHTudukaumsa nenbitaHnsa X X
b) BbiCOTHas oTMeTKa MecTa UCMNbITaHUs - X
c) MecTHble wiv obume KoopauHaTbl - X
d) Cuctema oTcyeTa v A0NYCTUMbIE OTK/IOHEHUSA - X -
e) OnopHasa BbICOTHast OTMETKa K U3BECTHOMY UCXOAHOMY YPOBHIO — X X

B KOHTpakTe fo/mkHa 6bITb OnpefeneHa nepcoHasbHas 0TBETCTBEHHOCTb 3@ NPeA0CTaB/IeHNe Koopau-
HaT 1 ypOBHeli TOYEK, r4e NPOBOAUTCA UCCefoBaHMe.
7.2.3 MWcnbiTaTenbHoe obopygoBaHune

MoneBoii MpoTokon pachmkm
oTyeT MCMbITaHWiA
a) Twvn HakOHe4YHUKa X - X
b) FeomeTpusi U pa3mepbl HaKOHEYHUKa X - —
) Tun NCNosb30BaHHOrO 3anaBnBaoLLero 060pyAoBaHnsA, MakCMMasibHoe X — _
ycunve BaaBAnBaHunsa, NpUMeHeHNe AOMKPaTOB U aHKepoB
d) MN3rotoBUTENDL HaKOHEUYHMKA X X -
a) NAEHTUDNKALNOHHBIA HOMEP HaKOHEYHMKa X X -
0 [unana3oHbl N3MepeHnsa gaTynkos X X —
9) [aTta nocnepHe KanMGpPOBKM [ATHMKOB X X -
h) MecTononoxeHne unbTpa X - X
1) YucTblii nnowaaHon kosdduuneHT X — —
7.2.4 Tpouenypa ncnolTaHnsa
Monesoii MpoTtokon padprkmn
oTyeT ncnbITaHn
a) [ata ucnbitaHus X X X
b) Bpemsa Hauyana ucnbiTaHUA X X —
c) Bpemsa npoBefeHUsA UCMbITAHUA X X -
d) Fny6buHa B Hayane 30HANPOBAHNA OTHOCUTE/IbHO 3€MHOW NMOBEPXHOCTN - X X
e) Hacblwaemas XnaKkocTb, UCNOMb3yeMasn B CUCTEME N3MEPEHNS NOPOBOro X X —

AaB/ieHNA (eC/IM NPUMEHSANCS NMbe30HAKOHEYHUK)

7.2.5 PesynbTaTbl ucnbiTaHna (B 3aBUCUMOCTM OT K/lacca NPUMEHEHNS)

Monesoit MpoTokon padhrkmn
oTyeT nenbITaHWi

a) i3MepeHHble N BbIYUCNEHHbIE NapamMeTpbl cornacHo 6.1 n 6.3 X X X
b) OTKOppEeKTUpOBaHHbIE NapameTpbl cornacHo 6.2 — X —
c) HyneBoi 1 KOHTPO/IbHbIV OTCYETbl U3MEPEHHbIX CONPOTUBIEHNI KOHYCa, X X

My(pTbl TPEHUA U. NPU HEO6XOAMMOCTM, MOPOBOrO AaB/IeHUS A0 U nocne

ncnbiTaHWsa, a Takxke Apeid Hyna (B TexHuyeckux 6nokax) gnsa 1-ro u

2-ro KNaccos NpuMeHeHns
d) KoppekTnpoBka, BbINO/IHEHHAA BO BpemMs 06paboTKu AaHHbIX (Hanpumep, — X _

npeticba Hyns)
e) V3mepeHus NpupoAHOro NopoBOro AaB/eHUs (ECN PErncTpupyeTtcs) X X -
0 Hak/oH HakOHeYHMKa OTHOCUTE/IbHO BEPTUKa/IbHOW OCU. A0 MaKCUMab- — X _

HOi rNy6UWHbI, C MHTEPBasIOM MO Ny6uHe 1 M. Npu HEOGXOAUMOCTH
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7.3 lMpepacTtaBneHne pe3ynbTaToB UCTbITAHNI
B rpadpmueckoii npeseHTauum pesyibTaToB UCMbITAHWI UCNOb3YIOT CeayoLLmMii MacluTa6:

- Ty6UHA 30HANPOBAHUA T ..oeeveeeeee LeHa ofiHOro fefieHns Wwkasbl — 1Mm;

- CONPOTUB/IEHNE KOHYCA OC,OX ..evvvrrnnnnnns LieHa oHoro geneHns wkansl — 2 MlMa nnm 0.5 MMa;

- conpoTtusnieHne MydTbl TpeHus /4. ft. . . LueHa ogHoro geneHus wkansl — 0.5 MMa;

- IOPOBOE AABNEHNE U ...eeveeeeiiiieeeeiieeeen LeHa ogHoro genexus wkansl — 0,2 MMa nnun 0,02 MMa;
- KOa(hpMUMeHT TpeHns R, RN ................ LieHa 04HOro AeneHus Wwkansl — 2 %;

- KO3 PULMEHT MOPOBOTO AaB/IEHUSA . LeHa ofiHoro gesieHus wkansl — 0.5.

OfiHO fleNeHye LWKasbl peKoMeHAyeTcs NpuHuMaTh 1cm.

B npeseHTaummn pe3ynbTaToB AONYyCKaeTCA MCNO/b30BaTh pa3/IMyHoe MacliTabupoBaHue, eciu peko-
MeH/[0BaHHOe MaclUTaGypoBaHne NCNob30BaHO B ONONHUTENLHOM rpadhuke. PekomMeHA0BaHHOe MacLTa-
6YpoBaHNe MOXET ObITb, HANPUMEP, UCNOMb30BaHO ANA 06LLell Nnpe3eHTaumn, Torga Kak BblopaHHble Yactu
MOryT 6bITb NPeACTaBNEHbI 418 NOAPOGHOIO N3yYeHUsI C UCMOMNb30BaHMEM Pa3HOro MaclitabupoBanusa. Ans
TIMHUCTbIX NOPOA 1 B CNyyae, KorAa pesybTaThl UCMbITaHW HaZl0 UCMOb30BaTh A8 MHTepnpeTauun napa-
MeTpoB rpyHTa (1-/ v 2-ii k1accbl NPUMEHEHKs, CM. Tabnmuy 2), kpaiiHe BaXHO MCNONb30BaTb YBE/IMYEHHOE
MaclTabupoBaHue Npu NpeAcTaBNeHNN Pe3y/ibTaToB UCTbITAHWIA.

MacwTabmpoBaHue KOOPAMHATHOI OCK AN pPe3y/bTaToB A4UCCUNALMOHHOIO UCMbITaHNUSA (COMPOTUBAE-
HWe KoHyca (c NopoBOe AiaB/ieHNe 1 1 BpeMs t) JO/HKHO COOTBETCTBOBATbL M3MEPEHHbIM 3HAYEHNSM.

MpumeyaHne — Ob6wenpusHaHHbIA hopmaTt npegcTaBNeHUa npegycmaTpuBaeT UCNONb30BaHWE NNHERHbIX
WwKasn ANa qcu u n norapudmMmyeckyto wkany ans .

7.4 TpepfcTaBfieHue pe3ynbTaToB UCNbITAHWI U paccunTbiBaeMblX NapaMeTpoB

PesynbTatbl UCMbITAHWUI AO/MKHbI ObiTb NPEACTaBEHbl Kak HenpepbiBHble Npounn B BUAe yHKLUN
rny6uHbl 30HAMPoBaHNa (Ana 1.2 1 3-ro K1accoB NPUMEHEHWS) UK A/IMHBI 30HANPOBaHUA (414 4-ro knacca
NpUMEHeHUs).

PesynbTaTtbl UCNbITAHUIA (COrNAcHO KNaccy NMpUMEHEHUS 1 TUMY WUCNbITAHUA), KOTOPble AO/MKHbI ObiTh

npeacTas/eHbl:
- CONMPOTUB/IEHNE KOHYCa — FNYBUMHA/ANNHA. ....c..eeeeneeee. gc(MMa) — z (m);
- CONPOTUBEHNE MY Tbl TPEHNA — rNy6uHa/gnvHa. . . . &(MlMa)— z (m);
- U3MEepEeHHOoe Nopoeoe AaBneHne — rnybuHa/gnuna . . . <n23(MMa) — z (m);
- HAKMOH — FAYOUHA/ANINHA. c...eeiiiie et a(*) — r (M) nnu Kkak Tabnvua B hyHKL UM

rNy6uHbI.

'ny6buHa 30HAMPOBaHNA — U3MEpPeHHas f/1IMHa 30HAVPOBaHNA C NONPaBKO Ha N3MEPEHHbIV HAaK/OH.

EpguHnuamun nsmeperunsa mMoryT 6biTb (Kunonackanu), B 3aBUCUMOCTM OT MacliTaba n3MepeHHbIX napa-
MeTpOB.

MpefcTasneHne pesyibTaToB CTaTUYEeCKOro 30HAMPOBAHUSA COrNacHo 1-my 1 2-My knaccam npuMeHeHus
OOMKHO, ecniv TpebyeTcs, BKAOYaTb MO MEHbLUE Mepe AaHHble B Tabn4YHOi hopme B COOTBETCTBUM C 7.1.

[nsa 1-ro knacca NPUMEHEHUS OTKOPPEKTUPOBAHHbIE CONPOTUBNEHUS KOHyca gt U MydTbl TpeHus f,
[OMKHbI 6bITb NpefcTasneHbl rpaduyeckn. OTKOPPEKTUPOBaHHbIE MapaMeTpbl criegyeT WUCNo/b30BaTbh B
JanbHeiiwen obpaboTke AaHHbIX. VcknoueHve fenaeTcs ANa UCMbITAHUA KPYMHO3EPHUCTbIX MaTtepuasnos
B CNydyae, Korga B/MsiH1E NonpaBky KOHEYHON NaoLaan He3HaunTenbHo.

MprpogHoe NopoBoe AaB/ieHne B MecTe MpPoBefeHNsA UCNbITaHUS [OMNYyCKaeTCs OLeHUBaTbh Ha OCHOBe
MECTOMOMOXEHNSA YPOBHSA MOA3EMHbIX BOZ, N NyTEM MECTHbIX M3MEePeHUi i NOPOBOro faB/eHns (NpeanoyTy-
TenbHo). MopoBoe faBfieHne foNycKkaeTcs Takxke OLeHBaTb No pe3ynbTaTtam UCMbITaHW NyTem BbINMOSIHEHUS
AVccHNauMOoHHBIX UCNbITAHMIA B NPOHMLaeMbIX cnosx. MonHoe npupogHoe faBneHne oT CO6CTBEHHOIO Beca
rPYHTa MOXeT ObITb YCTAHOB/IEHO NO U3MEPEHNAM NPUPOAHON MIOTHOCTU HA MecTe NPOoBeAeHNs UCMbITaHns
WNIN No HENOBpPEXAeHHbIM 06pa3uam B nabopaTopun. Ecnv koppekTHas uHchopmaL s 0TCyTCTBYET, TO OLieHKa
NAIOTHOCTK MOXeT 6biTb MOMlyYeHa MyTeM WCNOMb30BaHUSA KNacCUUKALMOHHBIX KapT, COCTaBMEHHbIX Ha
OCHOBE pe3y/ibTaToB CTaTUYECKOro 30HAMPOBAaHNSA U MECTHOIO ONbITa.

Lna panbHelwen 06paboTkn U3MEPEHHbIX faHHbIX NCNO/Mb3YIOT cneaytoLlime opMy bl B 3aBUCMMOCTU
OT cUTyaumnu:

- /136bITOYHOE NOPOBOE AA@BMEHUE ..o 0= n- vo\

- YncTtoe conpoTvBEHNE KOHYCA.

- OPUKLNOHHOE OTHOLEHME v
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- OTKOppeKTMpoBaHHoe MPUKLMOHHOE OTHOWeHue . ... RK=(fjq,)-100 % (ecnu n3BecTHo, TO
BMecTO UJ0/KHO 6bITb MCMO/Mb30BAHO
BmecTO ft);

- KOa(hhMLMEHT NOPOBOTO AAB/TEHUS ....evivreeeieeeee e 6= (u2- nY(b - ol0) = Auafqr

- HopmanusoBaHHOe U3bbITOYHOE Nopoeoe aasnexve. . . U = (ut- us){w- wo).

[ns 06paboTkM pe3ynbTaToB UCNbITaHWUI TpebyeTcs 3HaHWe ceyoLmX napaMmeTpoB:
- NPVUPOAHOE HaYasIbHOE NOPOBOE faB/IEHVE B 3aBUCU-

MOCTU OT TITYOUHDBI..cc.eieeiiiie et eeieeeeie e seee et s eesaee e s bee e eeenneeeas 1m0, MMa. B 3aBUCUMOCTN OT I. M;
- NonHoe 6bITOBOE AaBrieHne OT CO6CTBEHHOIO Beca
TPYHTA B 3aBUCHMOCTU OT TITYOUHDBI c.ceeeiiieniieeeee e cr‘o. MMNa. B 3aBMCUMOCTU OT Z, M.

omn napameTpbl 1 4ONOJ/THUTEJIbHO BbIYNC/TIEHHbIE 3HAYEHNA MOTYyT 6bITb NCMO/Ib30BaHbI Kak ana naexH-
TI/ICbVIKaLWII/I FPYHTOB, Tak U B Ka4eCTBe OCHOBHbIX BXOAHbIX 3HaueHul AONnAa pacyeTa NMHXeHepPHbIX NapaMeTpoB.

PpPUKLNOHHOE OTHOLLEHUE [0/KHO 6bITb npeacrtaBneHoO Ha rpat*lee. MpeacTtaBneHve gpyrux sblyuc-
NEeHHbIX NapamMeTpoB onpeaensdeT 3aka34vuk, Tak Kak OHU 3aBUCAT OT UHTepnpeTauun.
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MpunoxeHune A
(o6a3aTtenbHoOe)

TexHuyeckoe 06CNyX1BaHUE, MPOBEPKN 1 KanMbpoBka

A.1 TexHuuyeckoe ob6cnyxmBaHue N NPoBepKn

A.1.1 JINHENHOCTb WTaHT

Mepen NnpoBefeHNEM UCMbITAHUA HEO6XOAMMO NPOBEPUTL IMHENHOCTb WTAHT OAHUM U3 CNEeAYOWMX MeTOL0B:

- YAEPXUBAKT LWTaHry B BEpTUKa/IbHOM MOJI0OXEHUU W BpawalT ee. Ecnv co3gaeTca BnevaTtneHne, 4To WTaHra
KayaeTcs U3 CTOPOHbI B CTOPOHY, ee NPSAMOJIMHEHOCTb He ABNAETCA NpuemMaemMoii.

- KaTaloT WTaHry Ha N0CKol NoBepxHOCTU. Ecnn co3paeTcsi Bnevat/ieHne, YTO LWTaHra kavyaeTcsi U3 CTOPOHbI B
CTOPOHY, TO ee NPSAMOJ/INHENHOCTb He ABNSIeTCA NpuemMsemMolii;

- NponyckalT NpAMY Noayo Tpyby, KOTopas HEMHOIO A/IMHHee, NO WTaHre. Ecnn wraHra MoxeT NPONTN BHYTpU
Tpy6bl 6€3 3a4epPXKU, ee NPSIMOSIMHEAHOCTb SIBAISIETCA NPUeMIeMOIA.

Mpn NnosiBNEHUN NPU3HaKOB U3rnba NCNosib30BaHUE WTaHT crefyeT BPEMEHHO UCKIIOUNTD.

JlonyckaeTcsi UCNONb30BaTb ApPYrne MeToAbl NPOBEPKN NPAMOSIMHERHOCTN.

MpumeyaHue — [nsa 4-ro knacca He NPesyCcMaTpyBaloT NPYMEHEHNE NHKTMHOMETPA, NO3TOMY KpaiiHe BaXHO
KOHTPO/IMPOBaTh NPAMO/IMHERHOCTb LUTAHT.

A.1.2 N3HOC HaKOHeYHnKa

MN3HOoC KOHyCa 1 MydTbl TPEHUSA cefyeT Nnepuoandeckn nposepaTb (CM. Tabnuuy A. 1) 4nsa rapaHTUmM TOro, 4To JonyckK
yfoBnetsopseT Tpe6oBaHuAM (CM. 4.4 1 4.5). B aToM cnyyae A5 KOHTPOSIA MOXeT 6biTb NCNOMb30BaH CTaHAAaPTHbIN
reomMeTpuyecknii WwabnoH, Nofo6HbI HOBOMY HEUCNO/Ib30BAHHOMY HAaKOHEUYHUKY.

A.1.3 3a3o0pbl MYNNOTHEHUSA

3a30pbl M YNIOTHEHUS MeXAY PasHbIMW YacTAMW HAKOHEYHWKa cnepyeT Nepuognmyeckn npoBepsATb (CM. Tabnu-
uy A.1). OcobeHHO TWwaTeNbHO crieqyeT NPOBEPATb YN/IOTHEHWUS HA NPeAMeT Ha/IMYUS YacTUL, TPYHTa U YNCTOTbI. 30HA
[oNXeH 6blTb OUMLLEH Nepes OTNPaBKOWN Ha XpaHeHue.

A.1.4 Cuctema U3MepeHUs NoOpoBOro AaB/ieHns

Mpyn BbLINO/THEHUN W3MEPEHUI NOPOBOro AaBfeHus (MUAbTP AO/KEH UMEeTb JOCTAaTOYHYI0 MPOHMLAEMOCTb AN
yA,0BNeTBOPUTENIbHOIO OTK/IMKA (CM. 4.6.1). [lo Hayana 30HAMPOBaHNS crieflyeT NOSTHOCTbIO HACLITUTL CUCTEMY NMOPOBOrO
AaBfieHNs, 1 3TO HacblleHne cnegyeT noafepXunBarth [0 Tex Nop. NOKa HaKOHEeYHWK He 3aaBuUTCA [0 Bepxa Noa3eMHbIX
BO/A, WM BOLOHACHILWEHHOTO rpyHTa. VIHTepBasibl TEXHUYECKOro 06CnyXnBaHus cm. B Tabnumue A.1.

Mepen HavyanoMm Kaxaoro ucnbiTaHUs OUAbTP HEO6XO0AMMO OCMOTPETb BU3yaSlbHO Ha MOBPEeXAeHue, U3HOC 1
3akynopky. Mepeg KaxablM UCMbITAHNEM PEKOMEHAYETCA 3aMeHSATb (OUNBbTP M BbINOHATL NPoLeAypY HaCbILWEHUS.

A.1.5 TexHnuyeckoe o6cnyxumBaHune

Ana TexHn4eckoro o6cnyxmBaHns 1 KanMbpoBkn obopyaoBaHNs Heo6xoaMMoO criegoBatb Tabnuue Al n cobnto-
AaTb MHCTPYKLUKN M3roToBuTeNs o60pyaoBaHns.

Ta6nuya A.1— Cxema KOHTPONA NPU TEXHUYECKOM O06CNYXNBAHUN

PerynspHble nposepku Hauasno nenbiraHus KoHey, ncnbiraHus Kaxgble 6 mec
BepTukanbHOCTb 3anaB/nBatolLero o6opyAoBaHuns X — —
AaTtuunk rnybuHbl — — X
LTaHrn X — —
N3HoC X —
3a30pbl 1 YNNOTHEHUA X X —
HyneBble 3HayeHuns X X —
Kanu6poska — — X*
duneTp X X —
CKOpPOCTb 30HAMPOBaHNA — — X
DyHKUMK 6e30nacHoOCTn — — X

* Takke B MHTepBasiax BO BpeMs A0/ITOBPEMEHHOIO MCMbITaHUsA, cM. A.2.1.
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A.2 Kannbposka

A.2.1 O6wwue npoueaypsbl

HoBbIli HAKOHEYHWK A0/IKEH ObITb KAIMGPOBaH @ OTHOLEHNN:

- YucToro MJoWagHoOro KO3 duureHTa, NCMNoIb3YeMOro AN KOPPEKLMU N3MEPEHHbIX CONPOTUB/IEHNI KOHYyca U
My Tbl TPEHUS.

- B/INSIHUS BHYTPEHHEro TPEeHWA, OrpaHNyYMBaloLWero ABuUxXeHne oTAebHbIX YacTe;

- BO3MOXHbIX NOMEX (3/1eKTpuyeckan HaBogka nT. 4.).

- BNIMSIHUA TemnepaTtypbl OKpyxatoLleli cpeapl.

KannbpoBKky 1 NpoBepKM ABMAIOTCA UHAUBUAYANIbHLIMY A1 KAX/A0r0o HaKOHeYHMKa. 8 npouecce aKcnayarauum oHx
6yAyT NOKasblBaTb OTK/IOHEHUS, MPUYMHOW KOTOPbIX ABMIAIOTCA HeGOblINEe N3MeHeHUss pa6oTOCNOCOGHOCTH U reoMeTpun
HakOHe4YHuKa. B aTom cnyvae cneayeT NpoBOAMTL MOBTOPHYK KannbpoBKY HakoHeuYHuka. KannbpoBky cneayeT genatb
nepvofnyecku, No MeHblleli Mepe kaxable 6 Mecaues. Ecnu 13 3anuceii akcnnyaTtaymm cnefyeT, YTO 3HAUNMble OTK/TOHe-
HVA OT HOPMasibHO PaboTbl HE PerMcTpUpyOTCA, TO gonyckalTca 6onee A/IMTeNbHbIE NEPUOAbl Mexay KannbpoBkaMu.
B 3aBMCUMOCTM OT TpeboBaHWii knacca NpUMeHeHUs 1 apeida Hyns Npu Hy/1eBOW Harpyske MoXeT 6blTb Heo6xoanma
60nee yacTas kanmb6posBka. Bo BpemMs 4O/ITOBPEMEHHOTO MCMNbITaHUSA Ka/IMGPOBKY AOMNyCcKaeTCA NPOBOAUTDL Yalle.

B kann6poBKy crefyeT BK/IOYaTb BCIO U3MePUTEIbHYIO CUCTEMY, T. €. yCTaHOBJ/IeHHble Npeo6GpasoBaTtesin, cuctemy
nonyyeHns gaHHblX, kabenu nT. 4. MpeanoyTUTENbHO BbINOHATE KASIMGPOBKY Kak «ka/IMbpoBKY CUCTEMBbI», T. €. C UCMNOSb-
30BaHVeM OJJHOW U TOW e cUcTeMbl MOSTyHEHUS AaHHbIX, BKIOYas Kabesn, Kak Npy NosieBoM UCMbITaHUW, OCYLLeCTBAS
npoBepKy BO3MOXHbIX NOTrpeLHOCTeR, NpUcyLwmnx onpeaeneHHol cucteme. Bo Bpems nonesbix paboT crnegyeTt ocylie-
CTBNATb NEepUOANYECKNA KOHTPONb PYHKUNA 060pyaoBaHnsA. Takoi yHKLMOHANbHbIV KOHTPO/bL cefyeT NPOBOAUTL He
MeHblUe 0AHOro pa3a Ha OAHOM MecTe UYunm pas a AeHb. Kpome Toro, oyHKLMOHa/IbHbI KOHTPO/b 1 (BO3MOXHO) NOBTOP-
Hyl0 Kanu6poBKy criefyeT AefnaTb B TOM C/lydae, eC/iM BO3MOXHa neperpyska COOTBETCTBYIOLWMX AaTyMKoB (noteps
KasIMbpoBKM).

Bobuwem cnyyae Heo6xoanmo cobntogatb Tpe6osBanna NCO 10012.

A.2.2 KannbpoBKa CONPOTUB/IEHU KOHYCa U My Tbl TpeHUSA

ConpoTMBAEHNA KOHYCa 1 MydTbl TPEHUSA KannGpytoT, yBeInumnBas v CHWXaa CTyNneHs MU OCEBYHO Harpy3ky Ha KOHyC
n MydTy TpeHnsa. KannbpoBku CONpPOTUBIIEHUI A KOHYCa U MydTbl TPEHUSA MOryT 6bITb NpOBefeHbl pas3fesibHo, HO Apyrue
AaTynKun criefyeT Bcerga npoBepsATh OTAEe/IbHO A1 NMPOBEPKMU TOT0, YTO NPUJIOXKEHHAA Harpyska Ha HUX He BaiMseT. Kanun6-
POBKY BbIMOJHAOT A5 Pa3/INUHbIX NU3MEPUTE/bHbIX AMana3oHoB € 0CO6bIM BHUMaHMEM K Anana3oHaM, akTyanbHbIM A/
npeAcTOAWMNX UCTIbITAHWNIA.

HoByto kann6poBKy cnegyeT NPOBOAUTL MOC/e BbINO/IHEHUA CTATMYECKOro 30HAUPOBAHNUA B TPYAHbIX YCOBUSX,
€Cc/In 3aperncTpupoBaH CyllecTBEeHHbIV gpeiid Hyna (HanpyuMep, eC/iM HaKOHEYHWK Gbll Harpy>KeH 6/1IM3K0O UK CBepx ero
MaKCUMasibHO CNOCOGHOCTK).

Mpy HarpyxeHnn NCKTUNTENbHO My Tl TPEHUS KOHYC 3aMeHS0T CreunanbHO aaanTupoBaHHbIM KalIM6poBOYHbIM
6/10KOM, NpefgHa3Ha4YeHHbIM 418 Nepejayn 0CeBbIX CUM Ha HKHIOK KOHLEBYIO Nowanb My Tbl TPEHNS.

Mpy KanM6poBKe HOBOrO HaKOHeYHVKa CUIOBble AaT4MKK criefyeT NoABeprHyTh Bo3feicTBuio oT 15 A0 20 nosTO-
PAIOLWMXCA LMKIOB MyTEM MPUIOXEHWU HArpy3kn BNIOTb 0 MaKCMaslbHOTO 3Ha4eHUs, 4,0 NPOBeAEeHNS AeliCTBUTE/IbHOW
KannbpoBKu.

NMpumeyaHune — TpeboBaHWsA K OTAE/NbHBIM MNpoLesypaM KasiMGpoBKY At KOHyca U MyddTbl TPeHus, Kak rnpa-
BW/0. He NpefycMaTpuBatoT pa3Gopky HaKOHEUHUKOB.

A.2.3 Kann6poBka NOpOBOro faB/lIEHUS N HACTOTO NAOWaAHOro KoaddpuyneHTa

Kann6poBKy cucTeMbl U3MepeHUs NOPOBOTO JaB/lIeHNs N onpe/esieHne B/IMSHUS MOPOBOTo AaB/IeHNA Ha CONPOTUB-
NeHns KoHyca, MydTbl TPEHUSA N YNCTbIV NNOWAAHON KO3 PULNEHT a cnesyeT NPoBOAUTL B creynanbHoO pa3paboTaHHOM
6apokamepe (CM. pucyHok A.1). Bapokamepy cfieyeT KOHCTPYMpoBaTb TakumM 06pa3om, UTO6bl HUKHASA YaCcTb NOTEHLMNO-
MeTpa Morna 6biTb YCTAHOB/IEHA € KamMepe U repMeTn3MpoBaHa Bbille My Tbl TPeHUs. 3aKpbITYl0 4acTb HaKOHEYHUKa
cnepyeT NoABePrHyThb AaB/IEHNIO B KaMepe, yBeNiMumBas gas/ieHne npupaujeHmamu. Mpu 3ToM perncTpupyroTcs conpo-
TUBNEHNS KOHYCa, My(pTbl TPEHUSA 1 MOPOBOE AaBsieHne. Takum 06pa3om, NoyHarT KPUBYHO KanubpoBku A1 npeo6paso-
BaTesisi NOPOBOro AaB/IeHUs, a YACTbI NowWwagHON KO3 MULMEHT MOXeT 6biTb YCTaHOB/IEH MO KPUBLIM OTK/MKa A5
COMPOTUB/IEHUI KOHYCca U MydpTbl TpeHUs. Bapokamepa Takke adhdekTUBHA AN1A NPOBEPKN OTKIMKA AaTynka NopoBOro
[aBNEeHNA Ha LUKINYECKNe N3MeHeHUs AaBieHuns.

A.2.4 Kann6poBka BNUAHNA TemnepaTypbl OKpyXatoLei cpeabl

HakoHeuYHUK fo/keH 6bITb Ka/IM6pPOBaH C YYeTOM TOr0, YTO Ha Hero B/MsieT TemMnepaTypa OKpyxatoleil cpeabl Ha
pasHbIX TeMnepaTypHbIX YPOBHAX (Hanpumep, nyTeM pasMelieHnsi KOHMYEeCKOro neHeTpoMeTpa B pe3epByapax ¢ BOAoi
pa3Hoii TeMnepatypbl). CUrHanbl faTymka J0/KHbI PerncTpMpoBaTbCs 40 TeX NOp. Noka 3HaYeHNA He CTaHyT CTabUbHbI-
MU. M0 3TUM pe3yibTaTtam NnosyvatoT faHHbIe06 N3MeHEeHUAX HY/IeBbIX MOKasaHuii Brpagycax Llenbcus, a Takxe yTOUHsIIOT
OMbITHBIM NyTeM BpeMsi, HEO6X04MMOe 419 TemnepaTypHoO cTabununsaumm npyu nccnef0BaHnm B NosieBbIX yCA0BUSAX. ITO
BaXHO A/19 NPaBU/IbHOW MOATOTOBKM MCMbITaTe/IbHOrO 060PYAOBaHNSA Nepes HauyasloM CTaTUYeCKOro 30HANPOBaHUS.

A.2.5 KannbpoBka gatymka A4NNHbI 30HAMPOBaHUSA

[aTyuunk rny6uHbl cneayeT KanmGpoBaTh MO MeHbLUel Mepe Kaxable 6 Mec 1 nocsie peMoHTa.
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1— 3axum; 2 — KOnbueBOe ynnoTHeHune; 3 — HanopHasa NnHuA

PucyHok A.1 — Bapokamepa gns onpefesieHns YNCToro naowagHoro KoaduumneHTa a

A.2.6 Kannb6poBka MHKIMHOMETpA

VIHKNMHOMETP HaKOHEeYHMKa A0/KeH ObITh KaIM6pPOBaH a AnanasoHax U3MepPeHunii YrnoB Mo OTHOWEHUIO K BepTuka-
N B ABYX OPTOrOHa/IbHbIX HanpaBneHusx. KanmbpoBky criegyeT NpoBoAUTb € MHTepBasom [ anA 1-ro n 2-ro knacca
npUMeHeHns n 2“ ana 3-ro knacca npumMmeHeHus. Mo aTum pesynbTaTam NPOBepPSAOT IMHENHOCTb AaTuunKa.
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MpunoxeHune B
(o6a3aTenbHOE)

Bbluncnexue Fl'ly6VIHbI 30HAMpPOBaHNA

roe 2 — rny6uHa 30HAMPOBaHUS, M;
| — ANvHa 30HANPOBaHMS, B M;
CJIC— nonpaBoOYHblii KOIMPULMEHT, yUNTbIBAKOLWMNIA OTKIOHEHNE HAKOHEYHWKA OT BEPTUKa/IbHO OCK.
MonpaBoyHbIii KO3 huLMeHT CIng yunTbiBaKOLWMii OTK/IOHEHWE HAKOHEeUYHMKa OT BEPTUKa/IbHOM OCU. BbIYUC/ISIOT MO
dopmynam:
a) ANA OAHOOCHOTrO MHKIMHOMETpa
(B.2)
rae M — M3MepeHHbI MNONMHbINA Yron Mexay BepTUKaibHO OCb 1 OCbl0 HAKOHEYHMKA, Fpaj,.
b) ANs ABYXOCHOro MHKJIMHOMETpa

(B.3)

rae p, — Yron mexay BepTuKasibHOl OCblo U MPOEKL el OCU HAKOHEUYHWNKA Ha BePTUKasIbHYIO M/I0CKOCTb, rpaj,.
p2 — yron mexjy BepTuKasibHOW OCbo U NPOeKLNeil 0CM HaKOHEYHWKa Ha BEPTUKAa/IbHYIO MI0CKOCTb, NepneHanKynsap-
Hylo nnockocTu yrna |$ rpag,.
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MpunoxeHne C
(cnpaBo4YHOE)

KoppekTupoBKka CONpoTUBNEHNA My(bTbI TPpeHuA Ha gaBneHune BoAbl

OTKOPPEKTMPOBaHHOE COMPOTUBEHNE My(ThbI TPEHUSI MOXET 6bITb YCTAHOB/IEHO U3 CNEAYIOWEro YPaBHEHUS:

;om/ (C.1)
A
rae ft— oTkoppekTupoBaHHOE COMpPOTUBEeHNe MydThl TpeHus. MIMa.
%— n3amepeHHoe conpoTusBsieHne MydTbl TpeHUA. MMNa:
— nnowaab 60K0BOI NOBEPXHOCTU My Thbl TPEHUS, MM2.
N15b— nnowanb NONEPeyYHOro Ce4YeHUa HMXKHEN YacTn My Tbl TPEHNUSA, MM2:
As| — nnowaib NONePeyHOro CeYeHNs BepxHel YacTn MydTbl TPEHUS, MM2;
1“2 — nopoBoe AaB/ieHne, U3MepeHHoe Mexay My Toi TpeHnsa n koHycom. MMMa.
13 — nopoBoe AaB/ieHNe, U3MepeHHoe Haj MydToli TpeHus. MMa.
3Ta KOPPEeKTUpOBKa TpeGyeT 3HAaHUS 3HaUYeHUli U2 U Ny MO3TOMY 3TU MapameTpbl crefyeT U3MepUTb, ec/in Heo6-
XO[VMMO BHOCUTb paccmMaTpuBaemyto nonpasky.

MpumeyaHune — 3HauyeHNe U3 MOXET GbiTb BbIYMC/IEHO C WCMNO/Ib30BAHMEM KOPPENALUA, NpuBeAeHHbIX B
poknapge 42 SGI (7).

3TN KOPPEKTUPOBKM KpaliHe BaXHbl NPV UCC/eA0BaHUM MeSIKO3EPHUCTBIX TPYHTOB B Cllyyae, Korga mM3GbITOUHOE
nopoBoe AiaB/ieHNe BO BPEMS MPOHUKHOBEHNA MOXeET 6bITb 3HaUNTENNbHbIM. OTKOPPEKTUPOBaHHbIE 3HAYEHWA pe3y/ibTaToB
McnbITaHWsa cneayeT UCNONb30BaTh A5 Leneli MHTepnpeTauun 1 knaccugukaunm.
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Mpunoxexune O
(cnpaBo4HOE)

MoarotoBka Nbe3oHaKoOHeYHUKa

D.1 HacblweHue

Kak npaBuio, Nnpu NpoBeAeHUN UCMbITAHUSA @ HACbILWEHHbIX FTPYHTax MCMNOMb3YyT AUCTUINNPOBaHHYO Boay 6e3
ny3bIpbKOB BO3AyXa. Mpn NCNbITAHUAX B HEHACILWEHHbIX FPYHTax, HanpumMmep Cyxmx n Habyxawwmx (Nog06HbIX MNAOTHLIM
neckam), WAbTP credyeT HacbIWaTb IMULEPUHOM 63 BK/TIOUYEHWI BO34yXa UNn APYroi XnaKocTbio, koTopas obnervaet
noajepxaHne HacblWEHNA Ha NPOTSXEHNM NCNbITaHMA. Tpu NCNoNb30BaHUK BOAb! 6€3 Ny3bipbKOB BO3Ayxa (UNbTPLI Crie-
AYyeT KUNATUTb He MeHee 15 MUH. PunbTp cnefyeT OXnaanTb B BOAE Nepes XxpaHeHNeM B repMeTUYHOM KOoHTeliHepe. Cre-
AyeT roToBUTb HEO6XOAMMYIO NPU MOHTaXe nepej Ucnonb3oBaHnem Bogy 6e3 Bosayxa B 60/bweM o6beme. KunsueHve
hUNbLTPOB MOXET 6bITb HEAOMNYCTUMbIM A4/11 HEKOTOPbIX TUNOB (hALTPOB (NOAO6HbLIX NOINITUNEHY BbICOKONM MIOTHOCTK).
Ecnv ncnonbsyetca rMnuepuH, To cyxue nnbTpbl NOMeLwarTcsa HENOCPeACTBEHHO B XWAKOCTb N 06pabaTbiBaloT Bakyy-
MOM Npub6nn3nTenbHO 24 4. CneayeT o6pabaTbiBaTb NOA06HBIM 06Pa30M XNAKOCTb B 60/1blIEM 06 beME U XPaHUTb B rep-
MeTUYHOM KOHTeliHepe.

Kamepa npeo6pasoBartesis 06bIYHO HacbILaeTCs TOW e CaMOi XUAKOCTbIO, KOTOpas UCMNosb3yeTca Ana unbTpa.
OTO MOXeT 6bITb CAeNaHO0 NyTeM MPAMOro BNPbICKMBAHUA XUAKOCTU B KAMEPY UK NyTeM 06paboTKn CHATOrO HaKOHeYHMKa
a BaKyyMHOli kKamepe. Bakyym cnefyeT NPUMEHSATb [0 TexX Nop, noka He 6yAyT yaaneHbl BO34yLHble Ny3bIPbKM U3 HAKOHEeY-
HUKa (Npn6an3nTenbHO oT 15 A0 30 MUH).

OKOHYaTe NbHbIi MOHTaX (hMAbTPa 1 YNIOTHEHWU cnefyeT BbINO/HATL C HAKOHEYHUKOM, NOTPYXXEeHHbIM B XUAKOCTb
HacblweHus. Mocne MOHTaxa cnefyeT NPoOBeEpPUTb Nocaaky hunbTpa. BeicoTy hunbTpa cnepyer genatb 40CTaTOUYHOW,
4TO6bI (hUNbLTPHE Gbl1 0C/1ab/IeHHbIM, HO B TOXXe BPeMs He60/1bLOW, YTO6bI PUNLTP MOXHO 6bIS10 NPOBOpaYMBaTh NaabLa-
MU, OTUM NpeAoTBpaLlalnTCA Ype3MepPHbIE MeXaHNYeCKMe HanpPsXXeHUS BCOEANHEHUN BOKPYT UNbTPa, aTakke CHUXaeT-
csi no6oe BAUSIHME HA M3MepeHWUsA. Nocne ycTaHOBKM (hu/ibTpa PEeKOMEeHAYyeTCs MOKPbITb (UAbTPYIOLWNA 31eMeHT
pe3nHoBo Mem6paHoli, KoTopas 6yaeT pa3pbiBaTbCA MPU KOHTaKTe 30HAA C TPYHTOM. [lonycKalTCA Takxke anbTepHaTuB-
Hble Cnocobbl.

NMpumeuyaHune — Bo BPEMSI HACbIWEHUSI U MOHTaXa PE3VHOBOW MeM6paHbl HaKOHeYHUK 6yAeT noasepratbes
BO3eCTBUI0 HEBO/bLINX MEXaHUHYeCKUX BO3AERCTBUMA, U 4aTUMKN MOTYT NOKa3blBaTb 3HAYEHUS, OT/INUHbIE OT HYJIS.

0.2 UWeneBoii punbTp

B 3T0ii cucTeMe NopoBoe AaB/ieHNe N3MePSIeTCA OTKPbITOV cUcTeMoli € Wenbio 0.3 MM. pacrnonoXeHHol cpasy 3a
KOHUYECKOl 4acTblo KoHyca. [03TOMy NOPUCTLIN PUABTP MeXAY rPYHTOM 1 HAMOPHONM Kamepoi CTaHOBUTCS U3/ULWHUM.
dTa wWenb NoAAepxXunBaeT CBsi3b C HAMOPHOW KaMepoi No HecKoNbKUM KaHanam. OCBOGOXAEHHas OT BO3dyXa Boja,
aHTUPU3 MK Apyras XUAKOCTb MOTYT 6bITb UCMO/b30BaHbl f/151 HACbILWEHUs] HANOPHOM KaMepbl. B TO Xe BpeMsi KaHaslbl
HacbILLalOTCA XeNaTUHOM WU aHANOTUYHOW XUAKOCTbIO.

Mcnonb3oBaHue LWeneBoro puibTpa MOXeT yMeHbLIaTb BPeMs, HE06XoAnMOoe A5t NOArOTOBKU HaKOHeUYHUKa. Kpo-
Me TOro, 3Ta cucTema NopoBoOro AaB/ieHNs NoAAepXKBaeT CBOe HaCbILWeHVe NyYlle NPy MPOXOXAEHUN YEePE3 HEHACHILLEH-
Hble 30Hbl B rpyHTE. [laTunk AaBneHus noAo6HO NMbB30HAKOHEYHVWKAM C 06bIYHBIM MOPUCTLIM (PUABLTPOM pPerucTpupyet
N3MeHeHNA [JaBfIeHUsi a HacblWEeHHO! cucTeme. YTo KacaeTcs APYrMX HaKOHeYHUKOB, Tpe6oBaHWUsi AN JOCTAaTOUYHOrO
HaCbILWEHUS SIBMSIIOTCS TAKUMM XK E. MOITOMY BO BPEMsi 30HAMPOBaHMSA NOJyHatoT afeKBaTHbIV OTK/IMK MOPOBOro AaB/eHUs.

27



FOCT P NCO 22476-1—2017

MpunoxeHue E
(cnpaBo4YHOE)

I'Ip06ne|vu>| npun ctatTndyeckomMm 30HANPpOBaHNNU

K nctoyHukam npo6aem B ncnbitTaHusax CPT/CPTU OTHOCAT, Kak MUHUMYM, cnegytolme:

- BUSiHWE TeMnepaTypbl OKpyxatoleii cpefbl U NepexoHblX NPOLLEeCcCoB;

- HempaBU/ibHblE Ka/IMGPOBOYHbIE NMapaMeTpbl, HaNpUMep NoTepsi KaIM6pPOBKM BCeAcTBUE U3rnba uam noBpex-
AeHuns;

- Hef,0CTaTOYHOEe W/IN M/I0X0€ HacCblleHne;

- HenpaBW/bHas nepegaya Harpy3okK U3-3a rpsisav B 3a3opax U YyNn/0THEHUAX;

- owmnbKa B CUCTEME MOMYUYEHUSA AaHHbIX;

- OTK/TOHEHNE reoMeTpUN KOHYyCa;

- CABUMM HYNS.

[axe npu cobntogeHnmn Tpe6oBaHnii HacCToALWEro cTaHAapTa NpU NPoBeAeHNN CTaTUYeCKoro 30HANPOBaHUS MOTyT
BO3HMKATb NPOG/eMbI, CBSi3aHHble C U3MEPEHUSIMU, BbI3BaHHbIE [MTaBHbIM 06pa3oM B/IVSIHUEM TeMnepaTypHbIX ABMEHWNA
B HaKOHeYHWKe B NpoLecce NCNbITaHUS.

K AaHHbIM TeMnepaTypHbIM SIBIEHUSIM OTHOCATCA criegytolyme;

-TeMnepaTtypa OKpyXatlleii cpefbl: COCTOsIHME, KOrga TemnepaTtypa HakOHEeYHWKa U3MEHSIeTCS Ha MOCTOsIHHOE
3HaueHue 6e3 TeMnepaTypHbIX FPaAMEeHTOB BAO/b Tesla 30HA4a. B 3Tux 06CcTOATe/IbCTBAaX MOXET BbITb NPUMEHEeHa cucTeMa
KOMMeHcauuu;

- TeMnepaTypbl NepexoAHblX NPOLECCOB; U3MEeHeHNe TemnepaTypbl HaKOHeYHUKa (MoA06HO HarpeBy, BbI3BaHHOMY
cunamu TpeHus, eiCTBYIOLWMNMIN Ha HAKOHEYHWK) C TpagueHTaMn BAONb Tena 30HAa, KOTOpble He MOryT GbiTb KOMMNEHCU-
poBaHbI.

KoMneHcaums HaKOHeUYHUKa, 06YCNOB/IeHHas B/IMSHUEM TeMnepaTypbl OKpyXatoueid cpeabl, MOXeT 6blTb OCTUT-
HyTa. Tak. BIMsSiHWe TemnepaTypbl OKpyXXatoLei cpefibl MOXHO UCK/TIOYNTbL NMyTEM HACTPOKM HaKOHEYHVKa Ha Temnepary-
py rpyHTa. BnvsaHme nepexofHbiX NPOLECCOB He MOXET 6biTb KOMMNEHCMPOBAHO: TO/IbKO crneunanbHble o6opyAoBaHme 1
npoueaypbl MOTYT YMEHbLWUTb 3TV BIUSAHUA (HanpuMep, Norpy>eHne HakoOHeYHMKa 13 C/105 NJIOTHOIO Necka B C/101 MArKoW
[NTMHbI NO3BOJISIET paccenBaTh BbICOKYIO TEMMepaTypy HaKOHEYHUKaA).

B NMIOTHbIX W O4EHb MJIOTHbIX C/MI0SIX B KOHUYECKOM MeHeTpoMeTpe MOryT BO3HWKaTb TeMnepaTypHble rpagueHTbl
npu6nu3anTenbHo 1°‘C Ha conpoTMBeHMe KoHyca B 1 MIMa c HeonpegesieHHbIMY TpagMeHTaMn B Koprnyce neHeTpomMeTpa.

[nsa cneymanbHbiX NPOekToB ¢ CPT B MATNKMX — OYEHb MATKUX FMTMHUCTBLIX NMOPOAax M Co crneunanbHbiM 060pyso-
BaHveM. npoueaypamMu U U3MepeHusiMu TemnepaTypbl B HaKOHEYHUKe (Heo6a3aTesibHO, €C/IM UCMbITaHWE NPOXOAUT B
MSTKOW rNMHE) MOXET 6bITb AOCTUTHYT 1-i K/lacc NpUMeEHEHUS.

[na onepaunii Bganu ot 6epera co CKBaXWHHbIM 060pyA0BaHnem AN onpeaeneHns BbIXOLHOTO CUrHana Hy/ieBow
Harpyskun HakoHe4YHMKa HeonpeaesieHHOCTb MOXeT AocTuratb 3HadyeHuns ot 100 go 200 klMa B 3aBUCMMOCTU OT NyGUHbI
VcnbITaHUS 1 pexnma nogayv 6ypoBoro pactsopa B 6ypusibHYHO KOMTOHHY.

MeTposniornyeckoe noaTBepxaeHne, NpuemMsiemMoe nNpu cTaTM4eckoM 30HAMPOBAHWMW, CNeAyeT BbINOMHSATL B COOT-
BeTcTBUM c MCO 10012.

Apelic HyNA B TeYeHMe NCNbITaHNA NoKasbiBaeT, YTO 3aAaHHbIl Knacc NPpUMeHeHNs He 6bI1 4OCTUTHYT. Ecnu gpeiid
HYNA NpeBblWaeT rpaHnLibl TOYHOCTU Kflacca NPUMEHeHNS, TO pe3ybTaTbl MOTYT 6bITb Ha3HayYeHbl NO K/1accy NPUMeEHEHNs
HUXeE.

MpegcTaBneHnsa o Nnpo6sieMe MOXHO COCTaBUTb B pesysnibTaTe ee aHanusa. [na ueneii JaHHOro aHann3a norpeLu-
HOCTM MOTyT 6bITb NpeAcTaBneHbl BcooTBeTcTBUMM ¢ WECC DOC 19-1990 [5) M MCO 10012.
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MpunoxexHune A
(cnpaBoyHOE)

CBefleHNs1 0 COOTBETCTBUM CCbIJTOYHbIX MeXayHapoAHbIX CTaHAAPTOB HalyMOHaAbHbIM CTaHA4apTam

Ta6nunya [OA1

0O603HaYeHne CCbUI0HHOTO CreneHb
O603HauYeHne 1 HaMeHoBaHVie COOTBETCTBYIOLLEID HAaLUMOHa/TLHOrO CTaHJapTa
MeX/yHapoAHOro ctaHgapTa COOTBETCTBMSA
ISO 8503 (all parts) - .
1SO 10012 0T FOCT P UCO 10012—2008 «MeHepXmMeHT opraHusauuun. Cucrembl

MeHe)XMeHTa u3MepeHuii. Tpe6oBaHWs K MpoueccaM M3MEpPEeHUii U
M3MepuTeNbLHOMY 060pYyA0BaHUNIO»
* COOTBETCTBYIOWMI HaUMOHa/bHbLIA CTaH4apT OTCYTCTBYEeT. [JO ero MpUHATUSI PEKOMEHAYeTCs WCMo/b30BaTh
nepeBoj, Ha PYCCKMI 53blK JaHHOrO MexAyHapoAHOro cTaHgapTta. MepeBoj AaHHOTO MexAyHapoAHOro ctaHfaprta
HaxoauTcs e degepasbHOM UH(OPMALVOHHOM (POHAE CTaH4AapPTOB.

MpumeyaHune — B HacTosiwel Tabnvue MCNoONbL30BaHO cneaylollee yc/ioBHOe 0603HavYeHne CTeneHn cooT-
BETCTBUS CTaHgapra:
- FOT — naeHTUYHbIN cTaHaapT.
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(11

@

(3)
(4)
(5)
16)

(7)
[8J

Buénunorpadcusa

ISO 14688-2. Geotechnical investigation and testing — Identification and classification of soil — Part 2: Principles
for a classification (FTeoTexHuueckue nccnefoBaHns U UCNbITaHUA. NaeHTunkaumsa n knaccudmkaymusa rpyHTos.
YacTb 2. MpuHUMnbl kKnaccudmkaymn)

ISO 22475-1. Geotechnical investigation and testing — Sampling methods and groundwater measurements —
Part 1: Technical principles for execution (TeoTexHn4yeckne nccrefoBaHua 1 ucnbiTaHUsA. MeToabl oT60pa NpPo6
6ypeHuem u WwypoBaHNeM rpyHTa 1 M3MepeHus noaleMHbix Bog. YacTb 1. TeXxHMUYeckoe BbIMOSIHEHUE)

EN 1997-1. Eurocode 7: Geotechnical design — Part 1: General rules (EBpokog 7. FleoTexHn4yeckoe NpoeKTnpo-
BaHue. Yactb 1. O6wune npasuna)

EN 1997-2. Eurocode 7: Geotechnical design — Part 2: Ground investigation and testing (EBpokog 7. FeoTexHu-
yeckoe NpoekTUpoBaHue. YacTb 2. iccnefoBaHns U UCMbITaHWA TPYHTOB)

WECC DOC. 19— 1990". Guidelines for the Expression of the Uncertainty of Measurements in Calibrations (Pyko-
BOACTBA ANS1 BbIpaXXeHUs1 HeonpeaeieHHOCT U3MepPEeHUs NPU KasIMGpoBKax)

T. Lunne. P.K. Robertson and J.J.M. Powell. Cone penetration testing in geotechnical practice. Btackie
Academic/Routledge Publishing. New York. 1997

SGI Report 42. R. Larsson and M. Mulabdic. Piezocone tests in clay. 1991

NORSOK G-001. revision 2. October 2004. Marine soil investigations (/iccnegoBaHus MOPCKUX FPYHTOB)

* OTMeHeH. [elictByeT WCO/M3K 98-3:2008. Ha Tepputopun Poccuiickon depgepaunn paelictByet

FOCT P 54500.3— 201 ~pykoBogcTBo NICO/MIK 98-3:2008. naeHTUYHbIA NCO/M3IK 98-3.2008.
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YIK 624.131.3(0863.74) OKC 93.020

KntoueBble cnosa: reoTexHuyeckue uccrefoBaHus, reoTexHuyeckne wucnbiTaHus, nosieBble UCMbITaHWS,
KOHUYECKUI 1 Nbe30KOHNYECKNIA neHeTpomeTp, cTaTuyeckoe 3oHAUpoBaHNe, AMHamMmuyeckoe
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