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Llenn, OCHOBHbIE MPUHLMMbI U OCHOBHOW NOPSIAOK NPOBeAeHNS paboT No MeXrocynapcTBeHHOM
cTaHgapTumsaunn yCTaHOBJEHDI rOCT 1.0-92 "MexrocynapcTBeHHas cuctema
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CBeneHus o cTaHpapTe

1 PASPABOTAH HayuHo-uccnegosaTtefnbCKUM, NPOEKTHO-U3bICKATENbCKUM U KOHCTPYKTOPCKO-
TEXHONOMMYECKNM UHCTUTYTOM OCHOBaHWUA M NOA3EMHbIX coopyXeHun uMm. H.M.I'epceBaHoBa
(HUMOCIT nm. H.M.I"epceBaHoBa) - uHctutytom OAO "HNL "CTtpoutenscteo”

2 BHECEH TexHuuyeckum komuteToM no ctaHgaptusauum TK 465 "Ctpontenbcteo”

3 MNMPUHAT MexrocynapCTBeHHOM Hay4YHO-TEXHUYECKOW KOMUCCUEen Mo cTaHdapTtusauunu,
TEXHNYECKOMY HOPMUPOBAHWUIO N OLEHKE COOTBETCTBUS B CTPOUTENbCTBE (MPOTOKON OT 18
nekabps 2012 r. N 41)

3a npuHATUE CTaH4apTa NPoroocoBaniu:

CokpalleHHoe HauMeHoBaHe opraHa
rocyapCTBEHHOr0 ynpasieHus

KpaTtkoe HaumeHoBaHWe

cTpaHbl no MK (MCO 3166) Koa ctpaHbl no MK

(MICO 3166) 004-97

004-97 CTPOUTENIbCTBOM
A3sepbaiigxaH AZ occTpol
ApmeHns AM MWHMCTEPCTBO rpafoCTPONTENLCTBA
Kunpruaumsa KG ["occTpoi
Poccus RU MwWHMCTEpPCTBO pernoHanbHOro passnTums
Tagxukuctax TJ AreHTCTBO NO CTPOUTENLCTBY
Monzosa MD MWHUCTEPCTBO CTPOMTENLCTBA U

pernoHanbHOro pasBuTms

Y3bekuncTaH uz CocapXxuTekTCTpOW

4 TNprkasom PenepanbHOro areHTCTBa N0 TEXHNYECKOMY PerynmpoBaHuio U MeTPONOrum ot 27
nekabps 2012 r. N 2005-ct mexrocynapctBeHHbli ctaHgapT TOCT 19912-2012 BeBeneH B
LeicTBME B Ka4eCTBe HaumoHanbHoro ctaHaapta Poccuiickoin denepaumm ¢ 1 Hosi6psa 2013 r.



5 BBAMEH N'OCT 19912-2001

VIHgbopMaums 06 n3MeHeHnsIX K HacTosweMy ctaHaapTty nybnukyercs B eXXerogHo n3gaBaeMom
MHGbopmMaunoHHOM ykasartene "HaunoHarnbHble ctaHgapTsl”, a TeKCT UBMEHEHUV 1 10MnpaBok - B
eXeMecsiYHo un3[aBaeMoM UHGQOpMaUMOHHOM ykasatene "HauwoHanbHble ctaHaaptsl”. B
cry4ae rnepecmoipa (3aMeHbl) WM OTMEHbl HacToslero craHgapta COOTBETCTBYyolee
yBenomneHve byner ornybnnKoBaHO B €XEeMECSIYHO N34aBaeMoM MHQOOPMALMOHHOM yKka3aresne
"HauwnoHanbHble craHgaptel”. CooTBeTCcTByrowas wuHgopmaums, yBeAOMIEHNEe U TeKCTbl
pa3MeLaroTcs Takxe B MHGOOPMAaLMOHHON cucTeme obLwero rnoab30BaHns - Ha ogbuumarbHOM
cante denepasnbHOro areHTcrBa Mo TEXHUHYECKOMY PerynnpoBaHuO U METpooruu B cetu
WHTepHet

1 ObnacTb NpuUMeHeHns

HacToswmin ctaHOoapT pacrnpocTpaHsieTcss Ha AMCMNepCHble MNPUPOAOHbIE, TEXHOreHHble U
MEp3/nble TPYHTbl, COCTAaB W COCTOSIHNE KOTOPbIX MO3BONSIOT MNPOBOAUTbL HEMPEPbIBHOE
BHeOpeHVe 30HOa, W YCTaHaBNMBaeT MeTodbl MONEBbIX UCMbITAHWIA 30HANPOBAHMEM MPU KX
nccnenoBaHUM Ons NPOEeKTUPOBAHMS U CTPOUTENbCTBA.

2 HopMaTuBHbIE CCbINKU

B HacTosdweMm cTaHgapTe WCMosb30BaHa  HOpMATMBHAS  CCbika Ha  Clenyowmi
MeXroCyAapCTBEHHbIA CTaHAAPT:

FOCT 30672-2012 ['pyHTbIl. [Noneble ncnbiTaHns. Obwme NonoxeHus

MpumeyaHne - [Mpyn nNoNb30BaHWM HACTOSIWMM CTaHOApPTOM LenecoobpasHo nNpoBepuTb
IeiCTBME CCbIIOYHbIX CTAHOAPTOB B MHOPOPMALMOHHOM cucTeMe obWero nonb30BaHUs - Ha
opuumanbHom cante ®epepanbHOro areHTCTBa MO  TEXHUYECKOMY PErynvpoBaHuio U
MeTponorum B cetn WIHTepHET uAnm no exerogHoMy MWHAOPMaUMOHHOMY yKasaTento
"HaumoHanbHble cTaHOapTbl", KOTOPbI ONyHNMKOBAH MO COCTOSAHUIO Ha 1 siHBaps TeKYyLero
roga, M NO BbINyckaM €XeMecsa4yHoro WHAOPMaUMOHHOro ykasatens "HauuoHanbHble
cTaHpapTbl" 3a Tekywuin rod. EcCnum CCbINOYHbIM CTaHOApPT 3aMeHeH (M3MEHEH), TO npwu
NnoNnb30BaHUM  HACTOSAWMM  CTaHOaApPTOM  crnefdyeT  PYKOBOACTBOBATbCH  3aMEHSIOWMM
(M3MEeHEeHHbIM) cTaHoapToM. Ecnu cebinoyHbIl cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NoNoXeHue,
B KOTOPOM JaHa CCbifika Ha Hero, NPUMEHSEeTCH B YacTu, He 3aTparmealowein aTy CCbl/Ky.

3 TepMUHbI N onpeneneHns

B HacTosiluemM cTaHoapte NPUMEHEeHbl Cneaylwme TepMUMHbl € COOTBETCTBYHOWMMMU
onpeLeneHnamu:

3.1 aMHamnyeckoe 3oHAMpoBaHue: [lpouecc NorpyxeHus 3oHOa B rPyHT non OEeWCTBUEM
yLapHOW Harpysku (yoapHoe 30HAMPOBAHME) WX yAAPHO-BMOPALIMOHHON Harpy3ku (yLapHo-
BMOpPAUMOHHOE 30HAMPOBAHME) C W3MEPEHMEM MoKaslaTenei COMpPOTMBNEHWUS TpyHTa
BHELPEHMIO 30Ha.

3.2 3anor: Yvcno ynapos MonoTa, nocne KoOTopbiX MPOBOAAT M3MePEHME ryOuHbI MorpyXeHus
30HIa.

3.330HA: YCTPOWCTBO, MOrpyXxaemoe B TPYHT MpM 30HOAUPOBAHUN W CcCOCTOsWee U3



HakKOHEe4YHUKa 1 WTaHru.

- MexaHuyecku# (tun I): 3oHO Ong CTATMYECKOro 30HAMPOBAHWS, B KOTOPOM UCMONb3yeTCcs
cucTemMa BHYTPEHHUX WTaHr ANs nepenayv ycunms Ha HakoHeYHuK.

- anekTpuuyeckum (tun Il): 3oHO ONs CTATMYECKOro 30HOMPOBAHMSA, B KOTOPOM U3MEpPEHUs
NPOBOASAT C MOMOLLbIO 3NEKTPUYECKMX 4ATUMKOB.

- cneumanbHbIN: 30HA4, NO3BONSAOWNIA NBMEPSATL KPOME NoKasaTenein ConpoTUBAEHUS FpyHTa
BHEOPEHNO 30HA4a LOMONHUTENbHbIE XapakTepUCTMKM rpyHTa (M) MAK napaMmeTpbl npouecca
30HAMPOBAHUS.

3.4 uameputenbHasa cucrtema: Cuctema, Bktovatowas B cebst yctpoicTsa U gatymkm (npu
Hanuuun) ons npeobpasoBaHns COMPOTUBNEHWUIA TPpyHTa 1 APYruxX (MPY HANM4Mmn) N3Mepsembix
napaMeTpoB B 3NIEKTPUYECKME WM MexXaHW4Yeckue curHasnbl, UX nepenayn u XpaHeHus
(Heobsi3aTeNbHO).

3.5 ucnoiTaHue puccunaumoHHoe: licnbiTaHne, Npu KOTOPOM B MPOLIECCE OCTAHOBKU
cneumanbHOro 3oH4a Ha 3ahaHHoW rnybuHe C MOMOLWbO YCTAHOBNEHHOTO B €r0 HaKOHEYHUK
Jartymka u3MmepseTcs paccenBaHuve MOPOBOro AasfieHUs B Mpunerawowem K 30HOY TFPyHTe.
[MpooonXNTEeNbHOCTb UCMbITAHWS, Kak NpaBuno, onpeaenseTcs MOMEHTOM, KOrga HavyanbHoe
3Ha4yeHe NOPOBOro AasneHns yMeHblwunTca Ha 50%.

3.6 ucnbiTaHMe KBa3ucTaTudeckoe: /cnbiTaHve, Npyv KOTOPOM MOCNEe OCTaHOBKM 30HAA Ha
3a4aHHOW rnybuHe BbINONHAETCS CEPUsi KOPOTKMX MOrpYyKEeHWn 30HAA HA 04EHb MasbIX XOPOLIO
KOHTPONIMPYEMbIX CTYyNeH4YaT0-BO3pacTatoWmx CKOPOCTSX.

3.7 ucnbiTaHMe penakcauvMoHHo-nonsyuee ('co crabunusaumven” 3oHAA): cnbiTaHne, Npu
KOTOPOM B MpoLiecce OCTAHOBKM 30HAA Ha 3ahaHHOW rnybunHe Harpyska Ha 30HA M CKOPOCTb
ero NnorpyxeHus B pesynbTaTe penakcauum n Nnon3y4ecTi OKpyXatoWwero 30H4 rpyHTa nnasHo
CHMXAaTCS C YMEHbLLAKWENCA UHTEHCUBHOCTbIO. MIcnbiTaHMe BbINONHAIOT NyTEM NpekpalleHns
nogayn macna B rmapofoMKpaTbl BOABAMBaHMS 30HOA. B npouecce wucnbiTaHus MoryT
OOMNONMHMUTENbHO M3MEPSATbCSA oOcafka, TemnepaTtypa 30HOa, MOpPOBOe [nasBfneHwe u  ap.
[MpoooNXNUTEeNbHOCTb WUCMbITAHUS, Kak Mpasuio, coctaBnsger He MeHee 5-10 MuH u
onpenensieTcsl 3a4aBaeMblM YCIOBHbIM KpUTEpPMEM CTabunmsaumm OOHOr0 U3 U3MEepPsiEMbIX
napameTpOB MU 3a4aBaeMbIM BPEMEHEM CTabunnsaumm.

3.8 KOXYX: YacTb HakOHEeYHMKa MexaHM4yeckoro 3oHOa ONst cTaTU4eckoro 30HOMpoOBaHUA,
pacnonoXxeHHas Han KOHYCOM.

3.9 KOHyc: HuxHas, umetowas OpMy KOHyca, 4YacTb HAKOHEYHUKa, BOCMpPUHMUMAatoLas
COMPOTMBNEHNE FPYHTA.

3.10 mycpTa TpeHusa: HYactb HakoHeYyHMKa 30H4a A1 CTaTUY4eCcKoro 30HANPOBaHUS, UMEeKOLWas
doopMy UMnuHApa, pacnonoXeHHasa Han KOHYCOM 1 BOCMPUHMMAaOWas CONpoTMBNEHNE TPYHTA
Ha 6OKOBOI NOBEPXHOCTMW.

3.11 HaKOHeYHUK: HnxHsaa YyacTb 3oHOa.

3.12 onopHO-aHKepHOEe YCTPOMCTBO: YCTPOICTBO, HA KOTOPOM pasMelleHo obopynoBaHue
ONs BOABNMBAHUSA N U3BIEYEHNS 30HAA.

3.13 conpoTuBneHune rpyHTa Ha 60KOBOW NOBEPXHOCTU 30HAA: CONPOTUBNEHNE TPYHTA Ha



6okoBoW NMOBEPXHOCTWU WTaAHI MEXaHNYEeCKOro 3oHaa.

3.14 cratnyeckoe 3oHaMpoBaHue: [lorpyxeHne 3oH4a B rpyHT Nog AENCTBUEM CTATUYECKON
BOABNMBAIOWEN HArpy3ku C U3MepeHneM nokasaTenen COnpoTUBNEHUA TpyHTa BHELPEHWIo
30HOa.

- HenpepbiBHOe: 3anaBnMBaHMe 30HOA B TPYHT C MOCTOSIHHOW CKOPOCTbIO, MepepbiBbl B
NOrpy>XeHnn 3o0Haa [OoNycKaloTCs TONbKO ANS HapalWMBaHWUA WTaHr 30Haa.

- npepbiBUCTOE: 3anaBnvBaHWE 30HAA B TPYHT C MOCTOSIHHOW CKOPOCTbIO, BKtOvatouee
LOMONHATENbHO Nepuoanyeckue, ¢ 3agaHHbIM MHTEpPBanoM no rnybuHe ocTaHOBKMU 30H4a, NpK
KOTOPbIX WCMbITAHWE TFPYHTOB 30HOMPOBAHWEM BbLINONHSETCS MO cneuuanbHbIM MeToauKaMm
(penakcaumoHHO-NoN3y4me, ANCCUMNALUMOHHBbIE, KBA3UCTaTMYeCKME 1 APYrve NCNbITaHNS).

3.15 ynenbHoe COMPOTMBNEHME TFPYHTA Ha YyvyacTke OOKOBOM MOBEpPXHOCTU (Mydpre
TpeHusi) 3oHpa: ConpoTuBNEHWE TPyHTA Ha ydacTke OOKOBOW MOBEPXHOCTM 30HAA Npw
CTaTU4YeCKOM 30HAMPOBAHUN, OTHECEHHOE K Nnowann GoKoBOM NOBEPXHOCTM yyacTKa.

3.16 yoenbHoe COMpPoOTUBNEHUEe TrpPyHTa nNoa HaKOHEeYHMKOM (KOHycOM) 3oHpa:
ConpoTuBneHme rpyHTa HaKOHEYHWKY (KOHYCy) 30HA4a Mpu CTaTU4YeCKOM 30HOMPOBaHMM,
OTHECEHHOEe K Nnowaam 0OCHOBaHNS HaKOHeYHrKa (KoHyca) 30H4a.

3.17 ycnoBHOe AOMHaMuyeckoe conpoTuBneHue rpyHTa: ConpoTMBNeHME rpyHTa
Morpy>xeHunio 3oHaa npu 3abreke ero nagarowmm MOIOTOM UK BUOPOMOIOTOM.

3.18 ywmpurenb: MecTHOe ylwmpeHne Ha NOBEPXHOCTU WTAHI U, pacrnonaraemMoe Ha HEKOTOPOM
pPacCTOSHMN Bbllle HaKOHEYHWKa W cnyxauwee ONs YMeHbWEHUA TPEHUS MeXAy FPYyHTOM U
WTaHromn.

3.19 cbpukumoHHOe oTHoweHue: OTHOWEHME YAENbHOrO COMPOTUBIIEHNS FPYHTA Ha MydgoTe
TPEHUS K yaeNbHOMY CONPOTUBIIEHUIO FPYHTA NoA4 KOHYCOM 30HA4A.

3.20 witaHra: Yactb 30HAa, cnyXxawas aAns nepenayn yecunms ot ycTpoincTea ANs BOABNMBAHNSA
N N3BNEYEHMS NN 3aOUBKN.

4 ObLwme nonoXKeHud

4.1 Hactosuwmn CTaHOapT yCTaHaBAMBaeT clenyoume Metonbl nonesbix NCNbITaHN rPYHTOB
30HONpOBaHUNEM!

- CTaTn4yeckoe 3oHOnpoBaHneE;
- AnHaMn4eckoe 3oHOonpoBaHne.

42 Obwme TpeboBaHMs K MONEBbIM WCMbITAHUSM TPYHTOB, obopynoBaHMiO 1 npubopam,
NnoAroToBKe Nnowanok Ang ucnoitaHnin npmeeneHsl B FOCT 30672.

4.3 MeTobl MONEBbIX UCMbITAHWUIA TPYHTOB 30HANPOBAHNEM NMPUMEHSIOT B KOMMNEKCE C APYrUMM
BUAAMMN VHXXEHEPHO-TE€0NOrM4yeckux paboTt nnm oTaenbHO ANs:

- BblAENEHUS WHXEHEPHO-TE0NIONNYECKMX I3NEMEHTOB (TOJWMHBI CNOEB W NNH3, TpaHuL
pacnpocTpaHeHnsi rPyHTOB Pa3NYHbIX BULOB U PA3HOBUOHOCTEN);



- OUEeHKN I'IpOCTpaHCTBeHHOI7I N3MEHYNBOCTMN COCTaBa, COCTOSAHUS N CBOMNCTB FPYHTOB;

- onpeneneHns rnybuHbl 3aneraHvs KpPOBAM CKalbHbIX, KPYMHOOBMOMOYHBIX U Mep3/biX
FPYHTOB;

- KONINYECTBEHHOW OUEHKM XapaKTepPUCTUK (PU3MKO-MEXAHUYECKUX CBOWCTB TPYHTOB
(NNOTHOCTK, MOLY NS AechopMaLnn, yrna BHYTPEHHErO TPEHMS U CLENNEHNS TPYHTOB U Ap.);

- onpeneneHns CTeneHn ynnoTHEHNS 1 YNPOYHEHUS TPYHTOB BO BPEMEHW U MPOCTPAHCTBE;
- OLIEHKW BO3MOXHOCTM 3abMBKM CBaii U OnNpeneneHuns rinybuHbl X NorpyXeHus;
- onpeaeneHnst ConpoTMBNAEHUI FTPyHTa NOA HUXHMM KOHLIOM 1 Mo 60KOBOW NOBEPXHOCTM CBal;

- BblbOpa MECT paCMONOXEHWS ONbITHBbIX NAOWAAOK W FNybuHbl MPOBEAEHWNS MNONEBbIX
NCNbITaHWUIA, @ Takxe MecT oTbopa 06pasLoB rpyHTOB AN NabopaTopHbIX UCMbITaHWIA;

- KOHTPONA KayecTtBa reoTexHM4eckmnx p8.60T.

4.4 30HOMpPOBaHME TPYHTOB NPOBOAST BAABAMBAHWEM B TPYHT 30H4A MPU CTATUYECKOM
30HOMPOBAHUN, 3abMBKOA WUNM BMOPOMOTrPYyXEHWEeM B TPYHT 30HAA NPU  AMHAMUYECKOM
30HAMPOBAHUN C OLHOBPEMEHHBIM U3MEPEHNEM HEMPEPLIBHO UK Yeped 3alaHHble UHTepBabl
no rnybuHe nokasaTenem, xapakTepr3yHoLWMX CONPOTUBIEHNE TPYHTA BHEAPEHUIO 30HAA.

45 Konn4yecTBEeHHYD OLIEHKY XapakTepUCTUK (PU3NKO-MEXAHNYECKMX CBOWCTB FPYyHTOB
MPOBOASAT HA OCHOBE BKJIIOYEHHbIX B LENCTBYIOWME HOPMATMBHbIE LOKYMEHTbI CTATUCTUYECKM
060CHOBaHHbIX 3aBUCUMOCTE MeXJIy MnoKasaTensMu COMPOTUMBIIEHUS TFPyHTa BHEOPEHMIO
30HOa W pe3ynbTaTamMu OMNPeneNeHns XapakTepuCTUK TpyHTa APYrMM CTaHAaPTHLIMU
MeTo4aMu.

4.6 MeTton 30HOMpPOBaHWA, Fﬂy6I/IHy 30HOMNPOBaHNA WU pacnonoXxeHne To4yek 30HOMNpPOBaAHUA
onpenendarT ﬂpOFp&MMOVI NHXXEHEPHO-reonnorn4eckmnx N3bICKaHWUNA.

YacTb TOYeK 30HAMPOBAHWS OONXHA ObiTb pacnonoXeHa B HENOCPELCTBEHHON 6NM30CTM OT
rOpHbIX BbIPaboTOK (Ha paccTtosHum 1,5-2,5 M) ¢ Lenbio NONyYEeHNS AaHHbIX, HEOOXOAUMbIX NS
NHTepnpeTauun pe3ynbTaTtoB 30HANPOBAHNS.

4.7 B npouecce npoeegeHnsa UCnbITaHNA 30HANPOBAHNEM CrieayeT BECTU XypHalbl UCMblITaHWNA
(cM. npunoxeHuve A) C NPUNOXEHMEM aBTOMATMYECKMX 3anucen (Npy uX Hanuyum), a
pe3ynbTaTbl UCMbITAHWIA - OCOPMNATL B Buae Tabnuy v rpadoukoB M3MEHEHWS NMapameTpoB
COMNPOTMBNEHNS FPYHTA BHEAPEHWIO 30HAA B 3aBUCMMOCTN OT rNyOuHbI 30HANPOBAHNS.

MacwTabbl rpadoukoB OOMNYCKAeTCs M3MEHSITb MO CPABHEHWUIO C YCTAHOBNEHHbIMM HACTOSWMM
cTaHOapToM (cM. npunoxenust B n E) npn 06s93aTtenbHOM COXPaHEHUN COOTHOWEHUS Mexay
mMacwTabamu BepTMKanbHbIX U TOPU30HTasNIbHbIX KOOPAMHAT.

[(padpukn mncnbiTaHWm OOMXKHbI, Kak MpasBu/io, COMPOBOXAATbCSA WHXEHEePHO-reoorniyecknm
pas3pe3oMm no 6nmxarniwen K Touke 30HAMPOBaHMS FOPHO BbipaboTKe.

5 CTaTn4yeckoe 3o0HAnpoBaHme

5.1 CywHocTtb MeToaa



5.1.1 WcnbiTaHune rpyHtTa MeTogoM CTaTuyeCcKoro 30oHOAMpOBaHMA MpoBOOAT C TMOMOLWbIO
cneunanbHom YCTaHOBKWN, obecneynBatollein BoaBnmeBaHne 3oHna B FPYHT.

5.1.2 lMpn cTaTMyeckoM 30HAMPOBAHMU MOAAHHLIM WM3MEPEHWUS COMPOTUB/IEHUSI TPyHTa MNofd
HaKOHEYHKOM 1 Ha BOKOBOW NOBEPXHOCTUN 30HA4A ONPEenEensoT:

- yIeNbHOE CONPOTUB/EHME rPYHTA N0 HAKOHEYHNKOM (KOHYCOM) 3oHaa 7¢ ;

- obLiee CONPOTUBNEHNE TPYHTA Ha 6OKOBOI MOBEPXHOCTY s (AN MeXaHMYeckoro 30Haa);

- yoenbHoe ConpOoTMBNEHNE rpyHTa Ha yyacTke 60KOBOI NOBEPXHOCTM (MyddTe TpeHusl) 3oHaa

Js (LNs 9NeKTPUYecKoro 3oHa).

MNpumeyaHne - Mpy ncnonb3oBaHMKM creumanbHbiX 30HAOB B MPOLECCe 30HAMPOBAHMS MOTyT
N3MEPSITbCA MNOTHOCTb, BNAXHOCTb, ECTECTBEHHbIA ramMma-cpoH, MOpPOBOE AaBneHue,
Temnepartypa, 31eKTpnyYeckoe ConpPoTUBEHNE U APYrue XapakTePUCTMKIN FPpyHTa.

5.2 ObopynosaHue 1 npnbopsbl

5.2.1 B cocTaB yCTaAHOBKWM LN UCMbITAHUS TPyHTA CTATMYECKMM 30HOMPOBAHMEM LOMXKHbI
BXOOUTb:

- 30HA, (HAKOHEYHUK W WTaHrK);

- YCTPOWMCTBO ANSl BOABAVBAHUS 1 U3BNIEYEHMNS 30HAA;
- ONOPHO-aHKEPHOE YCTPOMCTBO;

- 3MepuTEeNbHas cucTema.

5.2.2 B 3aBnCMMOCTM OT YyCWUNIMA, HEOOXOOWMbIX ONS BAABMMBAHWS 30HAA B Pa3/INYHbIX
FPYHTOBbBIX YCNOBUSIX, U ONANA30HOB 3HAYEHWU M3MEPSEMbIX MokasaTene ConpoTUBIEHUS
rpyHTa yCTaHOBKMN MOAPA3AENSAOT HA TUMbl B COOTBETCTBUN C Tabnumueii 1.

Tabnuua 1
Tun [NpenenbHoe ycunve soasnueaHns n ,El,mana:;,OHu r|0|<a3aTlene|7|
yCTaHOBKM n3eneyeHns soHga, kH COMPOTUBIIEHNS TPYHTA ANS
Y MMa Js ,KlMa Cs , KH
Nerkas Lo 50 Bkntou. 0,1-10 2-100 0,5-10
CpegHsas Cg. 50 oo 100 Bkntoy. 1-40 5-400 1-30
Taxenas Cs. 100 1-80 10-800 2-60

5.2.3 B 3aBucumocTu OT npuHUMNA U3MEPEHUS COMPOTUBIEHMWIA TPyHTA 30HAblI MOryT ObiTb
cnenylowmx TUNoB.:

- MexaHundeckui (Tvn ) - 30HA4 C HAKOHEYHNKOM M3 KOHYCa 1 KOXYXa;
- anekTpuyecknia (tun ll) - 30H4 C HAKOHEYHUKOM N3 KOHYCa U My Thl TPEHUS.

Cxewmbl KOHCprKLI,I/II7I 30HOO0B N NX OCHOBHbIE NapaMeTpbl NMpueBeneHbl B NPUTOXEHNN b.



[MpuMeyaHue - [Ing anekTpuyeckoro 3oHa4a 4onyckaeTcs NpUMEHEHNE YIWPUTENS ANamMeTpom,
npesbllaowmm onameTp 3oHoa Ha 10-20 MM, 1 pacnonoXxeHHoro He 6nuxe 300 MM OT My Thl
TPEHUS.

5.2.4 B cootBeTCTBUMN C TpeHOBAHMSAMU LENCTBYIOWMX HOPMATUBHO-TEXHUYECKMX OOKYMEHTOB
WNN TEeXHUYEeCKUM 3adaHMEeM Ha M3blCKaHWa MOryT MCMONb30BaTbCs creunanbHble 30HAbI,
nMelowme LOOnoNHUTe NbHbIE M3MEepUTEeNbHble YCTPOMCTBA M OaTyMKy (OaTyvku MOpOBOro
JaBneHns, TemnepaTtypbl, PanvoakTUBHOIO KapoTaxa, 3NeKTPUYECKOro COMpoTUBIEHNS,
cemcMopaTtyvk, WHKAMHOMETP 1 Ap.), MNO3BONSAOWME UIMEPATb  AOMONHUTENbHbIE
XapakTepUCTUKN rpyHTa NN KOHTPONNPOBATb NPOLIECC 30HANPOBAHUS.

MNprmMeyaHus

1 Mpwn ucnbiTaHum rpyHTOB Ha rnybuHy 6onee 10 M cnenyeT NPUMEHSITb cneunanbHble 30HAbI C
HaKOHEYHMKaMW, OCHALLEHHbIMM  WHKJIMHOMETPOM, oKasaHus KOToporo Heobxoammo
NCNoNb30BaTh ANS onpeneneHns akTnyeckorn rnybrHbl 30HAMPOBAHMS U NPEeLOTBPALLEHNS
nonoMkn 3oHpa. JlonyckaeTtcsa pacrnonaratb  WHKIMHOMETP  HEMnoCPeACTBEHHO Hal
HaKOHEYHVIKOM.

2 [na ucnblTaHUn MHOroneTHeMep3nblX rPyHTOB HeobxoAMMO MCMONb30BaTb crneunanbHble
dneKkTpunyeckmne 30H4bl C 0aTYNKOM TemnepaTtypbl, yCTaHaBNMBaeMbiM, KakK npasnno, B KOHyCe
HakKOHe4YHKa 3oH4a 1 cnyXalum onsa naMepeHumns remnepatypbl HAKOHEYHUKa U rpyHTa.

3 Ons wcnbiTaHms rPYHTOB Ha KOHTUHEHTanbHOM Wenbde cnepyet, Kak npasuno,
Mcrnonb3oBaTb crneunanbHble 3JIEKTpnUYeCckne 30HAObl C OaTYMKOM TOPOBOro AaBleHus,

yCTaHaB/IMBAEMbIM MeX 1y KOHYCOM 1 MydgdTo TpeHust “2 (cMm. npunoxexue X).

5.2.5 MNepuroamnyeckm (HO He pexe YyeM yepe3 15 Toyek 30HANPOBaHUS) HEOOXOAMMO NPOBEPSATH
NPSMONMHENHOCTb WTAHr 30HA4A M CTENeHb N3HOCA HAKOHEYHMKA.

MPAMONMHENHOCTD WTAHF NPOBEPSIOT NyTeM cOOpPKM UX 3BEHbEB B OTPE3KU O/IMHOK 3 M Ha
POBHOW NoBepXHOCTU. OTKNOHEHNE OTPE3KOB WTAHI OT NPSAMOW IMHUW HE OONIXHO NPeBbIWaTh
3 MM B Nto60oIi NAIOCKOCTKU MO BCEl ANNHE NPOBEPSIEMOro 0Tpe3Ka.

YMeHblleHne BbICOTbl KOHyCa HakKOHEeYHMKa He OOJIXHO MNpeBbllwaTbh 5 MM, a YMeHbLWEHNE ero
onameTpa - 0,3 MM. [unameTtp MydpTbl TPEHUSI OONXEH ObiTb HE MeHee OuamMeTpa KoHyca
HaKOHeyYHuKa n He bonee ero Ha 0,35 MMm.

5.2.6 OnopHO-aHKEpHOEe YCTPOWCTBO [HONIXHO BOCMPUHUMATb  PEaKTUBHbIE  YCUIMS,
BO3HMKaoWme npu BoasnMBaHuN 1 U3BNeYeHUN 30H4a.

5.2.7 OCHOBHas NOrpeLHOCTb N3MEPUTENBHBIX YCTPONCTB (NpnbopoB) fAonxHa bbiTb He Bonee:
5% - Npy n3amepeHnn NpuknanbBaeMon Harpysku;

10% - Npy N3MepeHnn nokasaTteneir ConpoTUBNEHUS rpyHTa (HO He Bonee 5% MakcuManbHO
N3MEPEHHOI0 3HAYEHNS);

2° - Npy N3MEPEHUN OTKIIOHEHUS HAKOHEYHNKA 30H4a OT BepTukanu;
3,0 cM - Npu n3mMepeHun rnybuHbI NOrpyXeHns 3oHaa.

5.2.8 YcTponctBa Ons uU3MepeHus nokasaTenen COMnpOTUBAEHUS FPyHTa BHELPEHWUIO 30HAA



MOryT OblTb MexXaHW4YecKMMU Unu anektTpuyeckmmun. LlonyckaeTcs NpUMeHeHne KoMbuHauum
9TUX YCTPOWCTB.

5.2.9 VN3meputenbHble ycTpoitictea (npubopbl) HeobxoOuMMO TapupoBaTb B COOTBETCTBUM C
NacrnopTHbIMA OaHHbLIMU (HO HE pexe YeM yeped Tpu Mecaua unm 100 Tovek 30HAMPOBaHUSA), A
TakXe Mocne MCnbiTaHWiA, NPM KOTOPbIX Harpyska Ha 30HA4 Obina 6nm3ka wnm npesbiwana
MakCMManbHO A[OMYyCTUMOE 3HauyeHwe (No nacrnopTty UPMbl M3roToBUTENs) wan 6bino
3aperncTpmpoBaHO 3HAYNTENBHOE CMELLEHNE HY NS,

MpoBepKy CMeweHns Hyns cnegyeTt NPOBOAWTbL Mepen M Mocne Kaxporo ucnoitaHus. Ee
pe3ynbTaTtbl CneayeT yyuTbiBaTb npu 06paboTke pe3ynbTaToB U3MepeHuin n 6anaHcMpoBKe
N3MEPUTENbHON  CUCTEMbl. [€PMETUYHOCTD U TEPMOKOMMEHCAUMIO  3NEKTPUYECKOro
HakOHeYHrKa HeobX0AUMO NPOBEPSATbL HE PEXE YEM Yepes Tpy Mecsaua.

5.3 NogrotoBka K UcnbiTaHUO

5.3.1 nO,ﬂFOTOBKy K pa60Te YCTaHOBKW ON1A UCMbITaHUA TpyHTaA CTaTnU4eCKMM 30HONPOBAHNEM
npoBoAAT B COOTBETCTBUN C TpGGOBaHI/ISIMVI MHCTPYKUWK MO ee SKcnyataunn.

5.3.2 [lpu HeobXxoOMMOCTM NPOBEPSIOT MPSAMOSIMHEAHOCTb WTAHT W CTeneHb M3HOoca
HakOHe4YHWKa B COOTBETCTBMM C 5.2.5.

5.3.3 OTKNOHEHMe MayTbl yCTAHOBKM OT BEPTMKaM He OONXHO NnpesbiwaTh 2°.

MprMeyaHme - [pun BLINONHEHUN HAKNOHHOMO 30HAVPOBAHUS, BbINOMHAEMOro No cneumnanbHOMYy
3a0aHunio, OTKIOHEHE MayTbl (HanpasBnaWero yCTPoMCTBa) OT 3a4aHHOro HanpaBfeHUs He
[ONXHO NpesbiwaTb 2°.

5.4 lpoBeneHne ncnbiTaHUs

5.4.1 Cratnyeckoe 30HAMPOBAHWE CnefyeT BbINONHATbL MYyTEM HEMPEPbLIBHOrO BAABNVBAHUSA
30HOAa B TPYyHT, cobnopas nopsnok onepauunii, NpefyCMOTPEHHbIA WHCTPYKUMERA Mo
aKcnnyartaumm yctaHosku. [1pn HenpepbiBHOM 30HAMPOBAHUN NepepbiBbl B MNOrpyXeHnn 3oHana
[OMycKarTCa TONbKO ANS HAapalMBaHNS WTAHr 30H4A.

5.4.2 Mo cneuranbHOMyY 3aaHMI0 HA N3bICKAHMS UK TPeboBaHMAM OENCTBYIOWNX HOPMATMBHO-
TEXHMYECKUX [OKYMEHTOB [OMNyckaeTcs npepbiBUCTOE 30HAMPOBAHWE, [OOMONHUTENbHO
BK/tOoYatowee B cebs nepmoamyeckue, ¢ 3afaHHbIM MHTEPBANOM No raybuHe (1 M, ecnv nHoe He
NpegycMOTPeHO 3adaHWeM Ha W3bICKaHWS), OCTAHOBKM 30H4a, NPW KOTOPbIX WUCMbITAHWUE
FPYHTOB NPOBOAUTCA NO CneuwanbHblM  MeToaukam [penakcaunmoHHo-nonsy4dve ("co
ctabunusaumein” 30H4a), AUCCUNALMOHHbBIE, KBA3UCTATUYECKUE U ApYyrue UcnbiTaHms).

MpumeyaHne - CraTuyeckoe 30HOMPOBAHWE MEP3NbIX FPYHTOB CneayeT BbINOMHATL C
NepruoanyYeckKUMM OCTaHOBKaMU 3oHAa no rnybuHe, B npouecce KOTOPbIX MUCMbiITaHWE MyTeM
npekpaweHns nogayn Macna B rUAPOAOMKPATbl BOABAMBAHMS NEPEBOOAT B  PEXUM
penakcaumoHHo-nonsy4ero ("co crabunuaaumein” 3o0HOA) WCMbITAHWUS, COMPOBOXAAEMOro
BMep3aHMEM 30H4A B FPYHT.

54.3 B npouecce 30HAMPOBAHWS HEOOXOAMMO OCYIIECTBNASATb MOCTOSIHHbIA KOHTPONb 3a
BEPTUKANIbHOCTbIO NOrpyXeHuns 30H4a.

5.4.4 TlokazaTenu COMPOTMBNEHWS TPyHTa cneayeT PerucTtpupoBaTb HEMPEPbIBHO MU C
nHTepBanamm no raybrHe norpyxeHns 3oHaa He 6onee 0,2 M 4N MEXAHMYECKOrO 30HAA W He



6onee 0,1 M - 4NA 3NEKTPUYECKOr0O 30HAA.
5.4.5 CkopoCTb NOrpy>xeHns 3oH4a B rpyHT AonxHa obbitb (1,2+0,3) M/MUH.

MNprMeyaHme - B NpoYHbIX rpyHTax (B TOM Yynucnie Mep3iblxX) AN NpefoTBpalleHNs NOBPeXAeHUS
30HO jpgonyckaeTcs norpyxatb €O ckopocTbio 0,5 M/MUH. VIHTepnpeTtauuio pesynbTaTtoB
nucnbiTaHuA npu ckopoct 0,5 M/MUH gonyckaeTtcs MPOBOAUTb HA OCHOBE BK/OYEHHbIX B
LeACTBYIOWME HOPMATMBHbIE LOKYMEHTbl CTATUCTMYECKM 0OOCHOBAHHBIX 3aBUCUMOCTEN MeXay
nokasarefiiMu COMNPOTUBMIEHMS TPYHTA BHEAPEHUIO 30HOA W pes3ynbTatamm ornpeneneHus
XapakTepucTuk rpyHta JOpyruMmum ctaHgapTHbiMM  Metogamu. ConpoTuBAeHUs TPyHTa
BHELpPEHMIO 30HOa, COOTBETCTBYOWME CKOPOCTU 1,2 M/MUH, OONXHbI ONPenenaTbCs nyTem
BBEOEHUS MOMNPaBoOYHbIX KO3 puumeHToB. [pn mn3bickaHMaX Mon 30aHUS U COOPYXEHUS
MOHWXEHHOrO YPOBHA OTBETCTBEHHOCTM MOMNPaBOYHble KOS PUUMEHTbI [0MyckaeTcs He
NPUMEHATD.

5.4.6 VcnbiTaHne 3akaH4vBaloOT MOCNE OOCTUXEHWS: 3a4aHHON rnyOuHbI NOrpyXeHns 30HAA;
npenenbHbIX YCUNWA, NpUBEAEHHbIX B Tabnuue 1; OTKNOHEHUS HAKOHEeYHUKa 30HAa OT
BepTukanu Ha 15° nnn namMeHeHns ero OTKIOHEeHUa Ha 5° Ha 1 M; onacHOCTU MoBpeXAeHNs
30HAa. [10 OKOHYaHWM UCNbITAHWS 30H U3BNEKAKOT U3 FPYHTA, a CKBAXWHY TaMNOHUPYIOT.

MNpumeyaHne - MNpu HEBO3MOXHOCTM AOCTUXEHUS 3afaHHOW rnybuHbl (B TOM 4ucne K3-3a
TPYLHOMPOXOAUMBIX MPOCNOEK FPYHTA) BAABNMBAHWE 30HOA B FPYHT OOMNYyCKaeTCcsa NPpoBOAUTb C
326051 nNpenBapuTENbHO MNPOWAEHHOW  CKBaXWHbl. [lpn  HeobxoOMMOCTU  CKBaXuHa
obcaxwusaetcs Tpyboii BHYTPEHHUM AMAMETPOM, MPEBbILAIOWMM AnaMeTp 3oH4a Ha 5-10 MM.

5.4.7 PeFI/ICTpaLI,I/IIO nokasarenemn conpotTmeneHnda rpyHta BHeOApPEHUO 30HOa MnpoBOOAT B
XypHane ucnbiTaHns (CM. npunoxeHume A), Ha AunarpaMmMmHblX NeHTax u (I/I)'II/I) 9NEeKTPOHHOM
3arioMmHatrowem yCTpOVICTBe. I'Ipvl ncronb3oBaHMn cneunanbHblX 30HOOB PErncTpupyroT
OOMOJIHNTENNIbHO WN3MEpPseMble MapaMeTpbl. I'Ip|/| MCroNb30BaHNN 3NEKTPUHECKMNX 30HOOB
perncTpauns nokasaTtenem u napamMeTpoB Ha J3JIEKTPOHHOM 3anoMnHaKwLWweMm YCTpOVICTBe
aBnsietTcs 06s3aTenbHON.

5.5 ObpaboTka pe3ynbTaToB

Mo AaHHbIM N3MEpEeHUit, MONYYeHHBIM B MPOLIECCE UCMLITAHNS, ONPefensioT 3HaveHns ¢ s

(nns MexaHuyeckoro 3oHaa) unm e | Js (Bnga anekTpMyeckoro 3oHAa), 4pyrux 4ONONHUTENbHO
N3MEpPSIEMbIX MapaMeTpoB (ONS cneumanbHbiX 30HAO0B), COCTABAAOT TabnuuUbl M CTPOST
rpacoukn U3MEHEHUS 3TUX BENIMYMH MO rNybuHe 30HAMPOBaHUS (CM. npunoxeHune B) n Bo
BPEMEHM (MpY NPEPbIBUCTOM 30HANPOBAHUN).

6 InHaMmmnyeckoe 3o0HOANpoBaHme

6.1 CywHocTb MeToaa

6.1.1 WcnbiTaHne rpyHTa MeTooOM AMHAMWYEeCKOro 30HAMPOBAHWS MPOBOAAT C MOMOLBIO
cneuvanbHOM yCTaHOBKW, obecneuvBaiolweli BHeApPEeHWe 30HA4A YOapHbiIM WAW  yoapHO-
BUOPALMOHHbLIM CNOCO6OM.

6.1.2 [Mpyn oMHAMMYeCKOM 30HOMPOBAHMUM N3MEPSIOT:

- rny6uHy MOrpyXxeHuWs 30HOA # OT onpemeneHHOro uucna ymapos MonoTta (3anora) npw



yOapHOM 30HOVNPOBaHW;
- CKOPOCTb MOrpy>xeHuns 3oHaa ¥ npu yaapHo-snbpaunmoHHOM 30HANPOBaHUMN.

Mo paHHbIM |/|3mepeH|/||7| BblHMCNAKOT YCNOBHOE OWMHAMWYECKOe COMpoOTUBNEHUNE TpPYyHTA

norpyeHnwto 3onna ¥4 .

MNpumMeyaHme - lNpn ncnonb3oBaHUM cneunanbHbIX 30HA0B B NpoLecce 30HOAUPOBAHUSA MOTyT
N3MEPATbCA XapakTepUCTUKM TrpyHTa (9NeKTpuyeckoe COonpoTUBAEHWE U Ap.) unm (1)
LOMONHUTENbHbIE NapamMeTpbl npouecca 30HOMPOBaHMA  (MEepeMelleHns U yCUns,
nepenasaeMble Ha 30HA Npu yaape, 1 ap.).

6.2 ObopynosaHue 1 npnbopsl

6.2.1 B cocTaB yCTaHOBKM ANl UCMbITAHUS TPyHTA AMHAMWYECKMM 30HAMPOBAHMEM OOMXKHbI
BXOOUTb:

- 30HA (HAbOp WTaHT M KOHNYECKUA HAKOHEYHUK);

- yoapHoe yCTPOWCTBO ANS NOrpyXeHus 3oHaa (MonoT nnm BMbpomonorT);
- ONOPHO-aHKEPHOE YCTPOMCTBO (pama C HanpasASaWUMn CToRKamun);

- YCTPOICTBA ANSt U3MEPEHUS INyOUHbI MM CKOPOCTU NOTrPYXXEeHUs 30Haa.

6.2.2 B 3aBMCMMOCTU OT 3HA4YeHWn HeoOXOOAUMOWN yOEeNnbHOW SHEepPrunm 30HAMPOBAHMS B
pasnuyHbIX TPYHTOBbIX YCMOBMAX W Auana3oHa WU3MEepseMoro YCNoBHOrMO AMHAMUYECKOro
COMPOTUMBNEHNS FPYHTA YCTAHOBKW NOAPA3AENSOT B COOTBETCTBUM C Tabnuuei 2.

Tabnuua 2
Tun YaenbHas sHeprus 30H4MPOBaHNS YCnoBHOe AnHaMmnyeckoe ConpoTmBneHme
yCTaHOBKM A Hiem rpyHta ¥4 MMa
INerkas 280 Jo 0,7 Bkntou.
CpenHsas 1120 Cs. 0,7 po 17,5 Bkntou.
Taxenas 2800 Cs.17,5
MNpumeyaHusa

1 MNpenBapuTenbHoe onpeneneHve YCNOBHOMO AUHAMWYECKOro COMPOTUBAEHWUS TPyHTa ANS
BblbOpa TMna ycTaHOBKM NPOBOASAT MO (DOHAO0BLIM MaTepranam, 4aHHbIM UCMbITaHUA B NEPBbIX
TOYKax 30HAMPOBAHNS NN NO AaHHBbIM BypeHus.

2 Tpn wWcnblTaHUM TPYHTOB B CTECHEHHbIX YCNOBMSX OOMycKaeTcs MpUMEHEHWe
ManorabapmMTHbIX YCTAHOBOK MPU HaAM4YMM [AHHbIX COMOCTABUTENbHbBIX WCMbITAHUA Ha
CTaHOaPTHbIX YCTaHOBKaXx.

6.2.3 YOoapHoe yCTPOMCTBO AOMXHO COOTBETCTBOBAThb TpeboBaHMAM, NpUBEOEHHbIM B Tabnuue
3.

Tabnuua 3



XapakTtepuctumka YnapHoe 30HaupoBaHmne Y napHo-BmbpaumoHHoe
obopynoBaHUS yCTaHOBKOW 30HOMpPOBaHMe
NErkomn | cpegHen | Taxenon

tliacca monoTa (Bubpomonora), 30 60 120 350

BbicoTa nageHuns monota, c™m 40 80 100 -

MakcumanbHbln  X04 yoapHOW i i i 135

4yacTu, CM ’

MomeHT Maccbl AaebanaHcos, i ) ) 200

Kr*CM

YacTtoTta ynapos, ya/MuH 20-50 | 15-30 15-30 300-1200

MNpumeyanue - Mo cneunanbHOMy 3a4aHWMI0O Ha W3bICKAHUS [OMYCKaeTCs MCMonb30BaTb
yoapHoe YCTPOWCTBO C ApYruMy napaMmeTpamu. ViHTepnpeTtaumto pe3ynbTaToB UCMblITaHWU B
3TOM cnyyae cnegyeT NPOBOAMTb HA OCHOBE BKJIIOYEHHbIX B CTPOUTENbHbIE HOPMbI (MPaBuna,
cTaHOapTbl) CTaTUCTUYECKM OOOCHOBAHHbLIX 3aBUCMMOCTER (Tabnuu) Mexay YCNOBHbIM
OVHaMMYeCckMM COMPOTMBNEHUEM TPyHTA W pe3ynbTatamu OMpeLeneHns XxapakTepucTuk
rpyHTa APYruMn CTaHO4apPTHBIMU METO4AMM.

6.2.4 Cxema KOHCTPYKUMM 30HAa ANS yAAPHOro 30HAMPOBAHUS U OCHOBHbIE NapaMeTpbl 30H40B
npuBeLeHbl B npunoxeHun b.

6.2.5 B cooTBETCTBMMN C TPEOOBAHNSAMU HOPM UM TEXHUYECKMM 3a4aHNEM Ha U3blCKaHWS MOTYT
MCNONb30BaTbCsl  CheuuanbHble 30HAbl, WMelowWwne AOMOSHUTENbHbIE UN3MEePUTENbHble
yCTpOMCTBA WM  JaTyMky  (OaTYMKyM  3NEeKTPUYECKOro  COMPOTMBNEHWUS, TEH304aT4uKW,
akcenepomeTp 1 ap.), N03BONSOWME N3MEPSTb OOMONHUTENbHbBIE XapaKTePUCTUKK FPyHTa UK
KOHTPONMPOBaTb NPOLIECC 30HANPOBAHUSI.

6.3 [MogrotoBka K UCMNbITAHUIO

6.3.1 MoarotoBky Kk paboTe yCTaHOBKU ANS UCMbITAHUS TPYHTA AMHAMUYECKUM 30HANPOBAHNEM
MPOBOASAT B COOTBETCTBUM C TPEOOBAHMSAMUN MHCTPYKLIUN MO ee aKCnnyaTaumm.

6.3.2 [lpn HeobXxooMMOCTM MPOBEPSIOT MNPSIMONIMHEHOCTb WTAHT M CTeneHb M3Hoca
HakOHeYHnKa B COOTBETCTBUN C 5.2.5.

6.3.3 OTKNIOHEHMEe MayTbl yCTAHOBKM OT BEPTMKAMN HE AONXHO NpeBbiwaTh 2°.
6.4 lNpoBeneHne ncnbiTaHms

6.4.1 [uHammnyeckoe 30HAMPOBAHWE CnefyeT BbINOMHATb HenpepbiBHOVW 3abuBKOi 30HAA B
rPyHT cB0o6OAHO NagaroWwuM MOMOTOM KUK BMOPOMONOTOM, cobniogas nopsiook onepauui,
NpeayCMOTPEHHbBIN MHCTPYKLUMEN NO 9KChayaTauum yCTaHOBKMN.

6.4.2 MNepepbiBbl B 3a6MBKE 30HAA AOMYCKAKTCS TONLKO A5 HApaWMBaHNS WTAHT 30HAA.

6.4.3 Mpu ynapHOM 30HAMPOBAHUM CnedyeT OUKCUPOBAThb FNyBUHY MOrpyXeHus 3oHaa # ot
onpeaeneHHoro Yncna yaapos MosioTa (3anora), a npy yaapHo-sMbpaumMoHHOM 30HAMPOBaHNM -
NPOBOANTb aBTOMAaTUYECKYHO 3anNnCb CKOPOCTU NOrpyXXeHust 3oHaa ¥ .

6.4.4 HYucno ynapos B 3a5ore npv yaoapHoMm 30HAUPOBaHUN cnenyeTt NpuHMMaTh B 3aBUCMMOCTH
OT cocTaBa M COCTOSIHMS FPyHTOB B npeaenax 1-20 yaapos, ucxoas na ranybuvHbl norpyxeHms



30HAa 3a 3anor 10-15 cM, onpenensgemMon ¢ TO4HOCTbIO £0,5 CM.

MNprMeyaHure - [1o cneumanbHOMYy 3a0aHUI0 HA U3bICKaHUS fonyckaetcs OUKCMpoBaThb YMCNO
y0apoB Npu NOrpy>XeHun 3oH4a Ha onpeaeneHHblil MHTepBan rnybuHbl (Hanpumep, Ha 10 cM).

6.4.5 B npouecce 30HAMPOBAHWA HEOOXOAMMO OCYIECTBNSATb MOCTOSIHHBIA KOHTPONb 3a
BEPTMKaNIbHOCTbIO MOrpyXeHns 3oHaa.

Mpwn HapawmBaHWM 3BEHbEB KOMOHHY WTAHI MOBOPAYMBalOT BOKPYr OCKM MO XOA4Yy 4acoBOW
CTPEnKM C NOMOLLbIO WTAHroBOro Knt4va. ConpoTuBneHne MOBOPOTY LWTAHr, BO3HMKAKOWEE B
pesynbTaTte TPEeHUS WTaHr O FPYHT, NPX KPyTalWwem MoMeHTe 8o 15 kH-cm cnegyeTt yuntbiBath
npn obpaboTke pe3ynbTaToB UCMbITaHWs Mo 6.5.2. B cnyyae 3Ha4MTeNbHOro COnpoTUBIIEHMS
MOBOPOTY KOJMOHHbI WTaHr (Npu KpyTawem MomeHTe 6onee 15 kH-cMm), BbI3BaHHOro
NCKPUBNEHNEM CKBAXMHbI, 30H U3BNEKAKT U3 FPYHTA 1 MOBTOPSAIOT UCMNbITAHUE B HOBOM TOYKE
30HONPOBAHMS Ha PACCTOSAHUN 2-3 M OT MPEXHEN.

6.4.6 VcnbiTaHne 3akaH4YMBalOT MOCNe OOCTUXEHUS 3adaHHOW rnybuHbl MOrpyXeHusl 3oHOa
WUNU B CNyYae pPe3Koro YMeHblIEeHNs CKOPOCTU NorpyxeHus 3oHna (MeHee 2-3 cMm 3a 10 ynapos
nnun meHee 1 cm/c). o OKOHYaHMM WCMbITAHUSA 30HLO W3BNEKAlT U3 FPYHTA, a CKBAXWUHY
TaMIMOHUPYIOT.

6.4.7 Peructpaumio pes3ynbTaToB WCMbITAHUS MNPOBOASIT B XXypHane WucnbiTaHus (CM.
npunoxeHve A), Ha gumarpaMMHbIX NEHTax v (MK) aNeKTPOHHOM 3anoMMUHAIOWEM YCTPONCTBE.
MNpn ncnonb3oBaHUM creumanbHbiX 30HOOB PErUCTPUPYIOT LOMOMHUTENBbHO W3MepsieMble
napameTpbl.

6.5 ObpaboTka pe3ynbTaToB

6.5.1 Mo maHHbIM M3MEPEHUIA, MONyYEHHbIX B MPOLIECCE WCMbITAHUS, BbIYUCASAOT YCNOBHOE
AVHaMn4eckKoe COnpOoTUBIIEHME TPYHTA Pd

6.5.2 [Npu ncnbiTaHUM yaapHbIM CNOcoboM 3HaYeHne Fd  MMa, onpenensaioT no oopmyne

pﬂ' =J":1'K1'K2'H.l".32

roe 4 - ynenbHas sHeprus 3oHauposaHus, H/cm, onpenensiemas no tabnvue 2 B 3aBUCMMOCTY
OT Tuna yCcTaHOBKW,

£ . KO3 PULIMEHT yyeTa NoTepb 3HEPruv npu yaape MoioTa O HAKOBAasNbHIO M Ha ynpyrue
nedboopMaummn WTaHr, onpeaensiemMolii No tabnuue 4 B 3aBUCMMOCTW OT TUMA YCTAHOBKW W
rnybuHbI NOrpyXeHns 30H4a;

L2 . KO3 OMLUMEHT yyeTa MOTEPb SHEPrUM Ha TPEHME WTaHr O TFPYHT, onpenensieMblii B
3aBVICMMOCTW OT YCUIMS NPV NMOBOPOTE WTAHT.

Tabnuua 4



[ ny6uHa norpyxeHms 30HAa, MK oadhcpmument 1 npu ycraroske
Nerkon | cpenHen | TAXenon
Cs. 0,5 no 1,5 Bkntou. 0,49 0,62 0,72
Cs. 1,5 0o 4,0 Bkntou. 0,43 0,56 0,64
Cs. 4,0 oo 8,0 Bkntou. 0,37 0,48 0,57
Cs. 8,0 mo 12,0 Bk/tOM. 0,32 0,42 0,51
Cs. 12,0 no 16,0 BkNtOM. 0,28 0,37 0,46
Cs. 16,0 oo 20,0 Bknton. 0,25 0,34 0,42

Mpn KpyTSAWEM MOMEHTE MeHee 5 KHCM Ky = 1; 0T 5 0o 15 kH-c™m £ onpenensaioT OnbITHbIM
nyTeMm no peaynbTataMm ABYyX napanfiefbHblX UCMNbITAHUA yAapHbIM 30HANPOBAHNEM, O4HO M3
KOTOPbIX NPOBOAAT 0Obl4HbIM CNOCOBOOM, a Apyroe - B pa3bypmBaemMoii UHTepBanaMmn CKBaxxunHe.
Mpwn OTCYTCTBMM TakuxX OaHHbIX OOMYCKaeTCd O OPUEHTUPOBOYHbLIX PACYETOB MPUHMMATb

3Ha4YeHUA KE no npunoXxeHuto [;

% -yucno yoapos MOoTa B 3anore;

% - rny6uHa norpyxeHus 3oHaa 3a 3aor, CM.

6.5.3 lpn wucnbiTaHUN yOoapHO-BMOPALMOHHBIM CMOcObBOM 3HayeHue Fd onpenensawT B
COOTBETCTBUM C NpunoxeHnem .

6.5.4 M0 BbIYNCNEHHBIM 3HauYeHUsM Fé CTPOAT CTymeHuyaThill rpacpuK U3MEHEHNS YCNOBHOTO
LVHAMNYECKOro COMPOTUBIIEHUS TPYHTA MO rnybuHe norpyXxeHns 3oHaa (CM. npunoxeHue E).

Ha rpachuke BbIAENAIOT MHTEPBANbI, HA KOTOPbIX YCPEAHSIOT 3HaYeHns Fd

7 Y4eT TpeboBaHnn MeXxayHapoaHbIX CTaHOapTOB

7.1 OCHOBHble TEPMUHbI N ONPeAeNneHNs Ha UCMNblITaHUS TPYHTOB MeTOo4aMU CTaTUYeCKOro U
ANHAMNYECKOro 30HOMPOBAHMSA, MPUMEHSIEMblE B MeXIYyHapOOHbIX CTaHOapTax, a TakXe
CBeLEHNSt 0 COOTBETCTBMM MEXAYHAPOAHbIX TEPMUHOB TEPMMHAM, NCMOJIb3YEMbIM B HACTOSILLEM
cTaHoapTe, npuBeneHbl B npunoxenun X.

7.2 Tlo cneunanbHOMy 3afaHWIO Ha W3bICKAHUS OOMNYyCKaeTCs BbINOMHATb OUHAMUYECKOE
30HAONPOBaHNe rpyHTOB NpobooTbopHMKOM (MeTon SPT) B cooTBeTcTBUM C [1].

NHTepnpeTauunio pedynbTatoB ucnbiTaHuid mMetogom SPT cnegyeT npoBOAMTb Ha OCHOBE
BK/IIOYEHHbIX B OEACTBYIOWME HOPMATUBHbIE [OOKYMEHTbl CTATUCTUYECKM OBOOCHOBAHHbIX
3aBUCMMOCTEN unn Tabnuuy Mexay nokasatensamm COnpoTMBEHUS TPYHTa BHEAPEHMIO 30HAA U
pe3ynbTatamn onpenenieHns xapakTepucTuk rpyHTa opyrumMm ctaHoapTHbiMM MeTodamu. [pwu
BbINMOJTHEHUN W3bICKAHWUIA CcrnefyeT BbIMOMHATb KOHTPOJIbHbIE COMOCTaBNEHUS pPe3yNbTaTos
ncnbiTaHmin metoaom SPT 1 NpsMbIMU CTaHOAPTHBIMUA METO4AMM HA K/THOYEBbIX yYacTKax.

[Mpnno>xxeHne A

(pekomeHOyemoe)



dopma nepBoU N NOCNEeOYIOLWNX CTPAHUL, XYPHaNoOB NoseBblX UCMbITAHUW FPYHTOB
cTaTU4YeCKUM U AUHaAMNYeCKUM 30HANPOBaHMEM



dopma nepBoii CTpaHWLbl XypHana

OpraHuzauus

)KypHan ucnbiTaHus rpyHTa

MeToaoM

O6bekT (NyHKT)

CoopyxeHne

,ﬂaTaﬂpOBeﬂeHMHMCHHTaHMHZHaHaHO

OKOH4YaHNne

Toukun 3oHauposaHusa N

Tun yctaHoBKK

Twvin 3oHpa

N3mepuTenbHble ycTporcTea 1 npubopsbl (TUM 1 HOMep)

MeTOﬂMKaMCHbHaHMﬂ,M3MepﬂeMHeHapaMeTpH

dopmbl NOCNeayoWwmx CTpaHuL, XypHana

XypHan
MCNbITaHUA FPYHTa METO00M CTaTUYECKOro 30HAUpPOBaHUS

Touyka 3oHaupoBaHus N

Cxema pacnonoxeHus

TOYKN

Jlata npoBeneHmsa ncnbiTaHUs: Havano

OKOH4YaHune

KoopauHaTbl Touku: & =

V=

AbBconoTHag9 0oTMETKa TOYKU M




" nybunHa 30HAMPOBaAHNSA M

PacctosiHue no 6nuxaiwei BoipaboTku M
YoenbHoe
COMNpOoTMB-
P y Obwee
Cny6buHal ConpoTueneHve neHve AenbHoe Obuee CONpOTHE-
- rpyHTa COMPOTMB-  [COMPOTMB-
norpy rpyHTa no Py P P NeHve rpyHTa \Mpume-
XeHust nokasaHusm nona neHne Ha neHve Ha BOKOBOW | yamie
HakoOHeu- | MydpTe TpeHUs
30HOQ, | W3MepUTEbHOro one ydpTe 7p rpyHTa & NOBEPXHOCTH
CM npubopa songa 75 kMa| kH 9,
g 3oHOa =5 ,kH
3oHOAa *¢
, MlMNa
non | no 6okoBoi
HakoOHeY-| noBepx-
HVKOM HOCTW
MpumeyaHuns

1 [Npw NpepbIBUCTOM 30HANPOBAHUN NapaMeTpbl 4OMOMHUTENbHO PErUCTPUPYIOT BO BPEMEHM B
npoLecce UCMbITaHWIA Ha 3aaHHbIX I nybuHax.

2 [pu penakcaumoHHo-nonadyumx ('co crtabunusaumein” 3oHOA) W AUCCUMNALMOHHbLIX
NCNbITAHMAX PErmcTpaums ConpoTUBAEHUI FPyHTA U ApYyrux napameTpos (NOPOBOro AaBNEeHUS,
TemnepaTypbl U 4p.) BO BPEMEHWN HA 3afaHHOW rnybuHe BbINONHAETCS (HEe Pexe): B MOMEHT,
NpenwecTBYOWNA NPeKpaLeHno NOrpyXeHns 3oH4a Co CKOpocTbio 1,2 M/MWH; cpasy nocne
Hayana ucnbiTaHus; yepe3 0,5 MUH; C NepBOM NO OECATYIO MUHYTY - C UHTepBanoM 1 MyUH ©
fanee Cc MHTepPBaIOM 2 MVH; cpasy nocsie BO30OHOBNEHUS NOrPy>XeEHUS 30HAA CO CKOPOCTbIO
1,2 M/MUH.

XypHan

MCNbITaHUA FPYHTa METO40M OUHAMMYECKOro 30HOUPOBaHUA

Touka 3oHauposaHusa N Cxema pacnonoxeHus
TOYKU

Hata nposeneHnsa ncnbiTaHnsAa: Ha4ano

OKOHuaHue
KoopauHaTtbl Touku: & =
¥ =
AbconoTHas 0TMeTKa TOYKM M

" nybuHa 30HONPOBaHUS M




PaccTosiHue 0o 6nuxaiwei BoipaboTku M
[ nybuHa
Wcnpas-
[ ny6uHa norpy- P YnenbHas YcnosHoe
I'Ionpa- neHHoe
norpy- | Yucno | xeHus SHeprus AnHamn4eckoe
BOYHbIE 4ynucno Mpume-
XeHus |ynapos B| 30HAa 30HAV- conpoTusneHne
30Hna, | 3anore | 3a KOSCD- YAAPOBB | - sanums 4 pg | anne
g, uumneHTHl | 3anore P i ’ rpyHTa ;
CM
R
[Mpnno>xxeHue b
(ob6si3aTenbHoe)

CXxeMbl KOHCTPYKLMiA 30HA0B

CxeMbl KOHCTPYKUMIA 30HIOOB U UX OCHOBHble NMapameTpbl NpeacTaBneHbl Ha pucyHke b.1 n B
Tabnuuax 6.1 n b6.2.

.—;—_-———.
3 11— 3/ —
MENE /
o 31 |
)
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i34 i |
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60° |
14X 5 ! 2
60
' 1/ =
35,7
235,7
a) MexaHuyeckuii 3oHA (Tun 1) | 6) SnekTpuyeckuin 3oHA (Tun i) B) 30HL4 AN
ONSa CTaTnyeckoro 0N cTaTnyeckoro ANHAMNYeCKoro
30HOMpPOBaHUA 30HOMpPOBaHUA 30HOMpPOBaHUA (yoapHblia)




1- KOHYC; 2 - KOXYX; 3 - wTtaHra; 4 - Mygota TpeHus
PucyHok B.1

Tabnuua b.1 - OcHoBHblE NapamMeTpbl 30HA0B A1 CTATUYECKOr0 30HANPOBAHUS

YacTtm 30HO08B OcHoBHble NapameTpsbl
MEeXaHM4YeCcKOoro 30H4a | 9M1eKTpuYeckoro 3oHaa

KoHnyc:
- Yyron npuv BepwmuHe KoHyca, rpag 60 60
- AnameTp OCHOBAHUS KOHyCca, MM 35,7 35,7
MydTa TpeHus:
- HApYXHbI guamMeTp Myq Tbl, MM - 35,7
- AnvHa Myq Tbl, MM - 310,0
Koxyx:
- HAPY>XHbI guameTp KoXyxa no HM3y, MM 35,7 -
- ANVHa KOXYyXa, MM 74,0 -
lTaHrn 30HLOB;
- HAPYXHbIA gnuameTp, MM 36,0 34,0
- ANNHA 3BEHbEB, M, HE MeHee 1,0 1,0
MNpumeyaHus

1 HakoHEeYHMK 9neKTpn4eckoro 3oHA4a AONXEH UMETb HaL MydTON TPEHUS LMNNHAPUYECKYIO
4yacTb ONIMHOM HE MEHEE 72 MM HapyXHbIM AMaMeTPOM, PaBHbIM AuaMeTpy Myd Tbl TPEHMUS.

2 Mo cneumanbHOMy 3a4aHWO Ha W3bICKAHUSA OOMNYyCKaeTCs WUCMONb30BaTb 3NEKTPUYECKUIA
30HA C AnamMeTpoM OCHOBaHUS KoHyca 25-50 mMm. [pn nabickaHnsax nog 3gaHns n coOoOpyXeHus
MOHWXEHHOr0 YPOBHS OTBETCTBEHHOCTW MNOMNPaBOYHble KOIPPUUMEHTbI ONs nokasatenew
COMPOTMBIEHU rPyHTA 30HANPOBAHWNIO OOMNYCKAETCS HE MPUMEHATD.

3 o cneumanbHOMy 3a4aHWO Ha W3bICKAHUSA OOMNYyCKaeTCs WUCMONb30BaTb 3NEKTPUYECKUIA
30HO C ONMHOW MyddTbl TpeHusi 124,9-142,8 MM. 3amepeHHble yaenbHble CONpPOTUBNEHUS
rpyHTa Ha MydTe TpeHus HeobxoAMMO WCMONb30BaTb C MOMPABOYHBIM KO3 PULIMEHTOM,
YUMTbIBAIOWMUM MOHUXEHHYIO "MPOpaboTKy" rpyHTa BAOb YKOPOYEHHON My Thl.

4 I1ns anekTpMYecKoro 3oHaa AonyckaeTcs HasHayaTb APYrov HapyXHbIA AuameTp WTaHr, HO
He 6onee 55 mMm. LltaHra ¢ pgwameTpom, MpeBblWaOWMM OuaMeTp 30HAa, AO0NXHA
pacrnonaratbcs He 6nmxe 300 MM OT MydD Tbl TPEHUS.

Tabnuua b.2 - OcHoBHble NapamMeTpbl 30HA0B A1 AUHAMUYECKOr O 30HANPOBAHUS



Yactun 30HO0B

OCHOBHbIE napameTpbl 30HOO0B

yoapHoro yZAapHO-BUMOpaUMOHHOro
KoHyc:
- Yyron npv BepmHe KoHyca, rpan 60 60
- AnameTp OCHOBAHUSA KOHyca, MM 74,0 100,0
lTaHrn 30HL0B:
- HAPYXHbI gnameTp, MM 42,0 62,5
- ANNHA 3BEHbEB, M, HE MEHee 1,0 1,5

MeTondaMn.

MpumeyaHwne - No cneuranbHOMy 3a4aHNIO HA U3bICKaHWS LOMycKaeTcs UCMOb30BaTh 30HbI
C Apyrumun napameTpamu. VIHTepnpeTauuio pesynbTaToB UCNbITAHUA B 3TOM criyyae cnepyet
MPOBOANTbL HA OCHOBE BK/IOYEHHbIX B AEACTBYOWME HOPMATUBHBIE LOKYMEHTblI CTATUCTUYECKU
000CHOBaAHHbIX 3aBUCUMOCTEN (Tabnuu) mMexny YCNOBHbIM AMHAMWYECKMM COMPOTUBIEHMEM
rpyHTa W pesynbTaTamMn ONpeneneHns xapakTepuCTVK TFpyHTa APYyrMMyi CTaHOAPTHbLIMU

[Mpnno>xxeHue B

(pekomeHoyemoe)

O6paseu, rpacdonyeckoro ocoopmieHns pe3ynbTaTtoB UCMNbITAaHUSA FTPYHTA METOA0M

crTatTnyeckoro aoHouvpoBaHus

B.1 MexaHunyeckunin 30HA
MacwTab rpadnkos:

- N0 BEPTUKANN:

ons £ 1cem-1wm;

- M0 rOPU30OHTaNN:

nns 9¢ 1 om-2MMa (¢ 2 1 MMa); 1 em - 0,2 MMa (%¢

ons s 1cm-5kH.

<

1 MMMa),
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PucyHok B.1 - Tpadouku uameHenus ¢ u s g 3aBVICYMOCTY OT ryGMHbI MOrpyXeHus 3oHaa 7

B.2 SnekTpunyeckuin 3oH4
MacuwTab rpacnkos:

- N0 BEPTMKANN:

ong £ 1cem-1wm;

- MO rOpU30oHTANN:
nns 9¢ 1 em-2MMa (¢ 2 1 MMa); 1 em-0,2 MMa (%¢ < 1 MMa),

ons s 1 cm-20«[a.
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PucyHok B.2 - Mpadoukm namenenmns ¢ u Js & saBucumocTy or rny6uHbl NorpyxeHns aoHaa

[MpnnoxxeHue I

(pekomeHoyemoe)

KoaddomumeHT X3 yuyeTa NoTepb 3HEPrumn Ha TPEeHMUe LUTaHT O FPYHT

[ ny6uHa norpyxeHus 30HAa, MIK oach pUUMEHT 2 nns rpyHTOB
necyaHbix [ IVHUCTbIX
Cs. 0,5 oo 1,5 Bkntou. 1,00 1,00
"15 " 40 " 0,92 0,83
" 40 " 80 " 0,84 0,75
"80 " 12,0 " 0,76 0,67
"12,0 " 16,0 " 0,68 0,59
"16,0 " 20,0 " 0,60 0,50

[MpnnoxxeHue [i

(pekomeHoyemoe)



OnpepeneHne yCnoBHOro AMHaAMMUYEeCKOro CONPOTUB/EHNS FTPYHTa NOrpyXeHuio 30HaAa
npv yoapHo-BU6paLMoOHHOM 30HAMPOBaAHUN

3nauenne ¥4 BoluncnsioT no hopmyne

K,
Pa=
v, (4.1)
r,ﬂ.ng - KO3(PPUUMEHT, YYMTbIBAKOWMIA MOTEPU IHEPrunm npu yaapHO-BUOPALIMOHHOM

30HOVPOBAHUN;

K. KO3 OULIMEHT, yuMTbIBAOWWMIA NapaMeTpbl NPUMEHSEMOro 060pyL0BaHUS;

¥ - CKOPOCTb MOrpy>XeHUs 3oHAa Npu yaapHo-BMOpaUMOHHOM 30HANPOBAHNM, M/C.

" nybuHa norpyxXeHuns 3oHA4a, M Koadp ouumeHT K3
Cs.. 0,5 no 1,5 Bkntou. 0,74
"15 " 40 " 0,72
" 40 " 80 " 0,70
" 80 " 12,0 " 0,68
"12,0 " 16,0 " 0,65
"16,0 " 20,0 " 0,62

[Onsa napameTpoB 060pynOBaHNS, NPUHATBLIX B Tabnuue 3, X4= 224% 10" Hicm.

[Mpnno>xxeHue E

(pekomeHayemoe)

O6paseL rpachuyeckoro ocpopMneHUs pe3ynbTaToB UCMbITAHUSA FPYHTa METOA,0M
AVWHAMUYEeCKOro 30HAMPOBaHUS

MacwTab rpacunkos:
- N0 BEPTUKANN:

onga & 1em-1wMm;

- N0 rOPU30HTaNN:

ana # 1cm-100 ynapos,

ons £é 1 ¢cm-2,0 MMNa.



Paapea
CHBAMMHEI
AN AN A A AN AW

1 CyrnuHoK

TBEpALIA
a-Qy

2 CyrnuHoK
nonyTeepabid
a-Qy

3 CyrnvHoK
TYrONNacTUYHEIR

a- Qy

® - HoMepa To4ek 1-12, ykasbiBalowWwmx YUCNOo yY4apOoB B 3a/10re HapacTalowmm NTOrom;

®. HOMEep UHTepBana 0CPeIHEHHOro 3HaYeHns £

PucyHok E.1 - Tpadoukm nameHenmns # n £4 g 3aBMcMOCTM OT FNyBUHbLI MOrpyXeHus 3oHaa 1

[MpnnoxxeHne X

(cnpaBoyHoe)

TepMuHbI M oNpeneneHus, UCNoNb3yeMbie B MEXAYHAapOAHbIX CTaHAapTax Ha UCMNbiTaHue
rPYHTOB METOAaMun 30HOUPOBAHUS

Cone (c™. [2]-[6]), cone tip (cMm. [4]) - KOHyC.

Cone penetration test (CPT) (cm. [2]-[5]), cone sounding (cm. [4], [6]) - cTaTudeckoe
30HOVPOBaHME.

Cone penetration test with pore pressure (CPTU) (cMm. [2]) - cTaTuyeckoe 30HOAUPOBAHUE C
N3MepeHneM NOPoBOro AasBneHuns.

Cone penetrometer (cMm. [2]-[6]), penetrometer tip (cMm. [4], [6]) - HAKOHEYHNIK.

Cone resistance (cM. [2]-[4], [6]), end bearing resistance (cM. [4], [6]), cone penetration resistance

(c™. [5]) ¢ - namepeHHoe ynenbHOe COMPOTMBAEHME FPYHTA MOA KOHYCOM MPW CTaTUYECKOM
30HANPOBAHMUMN.

Continuous penetration testing (cM. [5]) - HenpepbIBHOE 30HANPOBAHME.



Corrected cone resistance (cm. [2], [3]), corrected total cone resistance (cm. [4]) ¢ -
OTKOPPEKTMPOBAHHOE YyHOEeNbHOE COMPOTUBNEHME TPyHTA MNOA KOHYCOM, onpenensiercs no

doopmyne

gr =g, +{1-aug (K.1)

roe 9¢ @ %2 _cm. HacTosee NpuUnoxeHue.

Corrected friction ratio g (cM. [3]) - OTKOppekTUpoBaHHOE PUKLMOHHOE OTHOLWEHNE,
onpepensaeTcsa no gopmyne

Rg = (f; 14:)100% (X.2)

roe 75, 9t - cM. HacTosIWee NpUnoXeHMe.

Corrected sleeve friction J1 (cM. [3]) - yoenbHOe CONPOTUBNIEHNE TPYHTA Ha MydTe TPEHUS,
OTKOPPEKTUPOBAHHOE C y4ETOM MOPOBOro AaBNEHUS.

Discontinuous penetration testing (c™. [5]) - npepbIBUCTOE 30HANPOBAHME.
Dissipation test (cM™. [2], [3]) - anccnnaunmoHHOE UcrbiTaHue.

Drive rods (cMm. [6]) - wWTaHr1 4N AMHAMMYECKOro 30HANPOBaHMS.

Dynamic penetrometer (cM. [6]) - 30HA o1 OMHAMNYECKOr0 30HANPOBAHUS.
Dynamic probing (DP) (cM. [6]) -OMHaMmnyeckoe 30HANPOBaHME.

Electrical CPT (cm. [3]) - cTaTuyeckoe 30HAMPOBaHME 3NEKTPUYECKM 30HAOM.

Electrical cone penetrometer (cm. [4]-[6]), electronic cone penetrometer (cMm. [4]) - anekTpuyeckui
(9NEKTPOHHbBIN) HAKOHEYHWK.

Electronic piezocone penetrometer (CM. [4]) - 9NEKTPOHHbIA HAKOHEYHWK C AaT4YUMKOM MOPOBOro
LaBneHns, PacnooXeHHbIM B KOHYCE.

Energy ratio ER, (c™m. [7]), £, (c™. [1], [6]) - kOB PULMEHT, paBHbIN OTHOWEHNIO PaKTUYECKOW
SHepruuv, nepenaBaemMoii Ha WTaHry, K TeopeTUYeckoin aHeprumn ceobooHO Nagarowero MonioTa.

Excess pore pressure £ (cM. [2]-[4]) - n36bITOUHOE MOPOBOE AaBneHue L% | onpenensior no
dopmyne

.&I&:=H_HD , ()K_3)

roe ¥ - cM. HacToswee npunoxenve, “0 - npupoaHoe NopoBoe AaBNeHue, CylleCTBOBaBIIEE B
FPyHTE A0 HaYana 30HANPOBAHUSI.

Friction ratio Ry (cM. [2]-[6]) - bpMKUMOHHOE OTHOLWEHNE, oNpeaenseTcs no oopmyne



Rj‘ = (5 1g.)100% , (X .4)

roe 75 9¢ oM. nacTosimee NpUNoXeHue.
Friction reducer (cMm. [2]-[5]) - ywupuTensb.

Friction sleeve (cm. [2]-[4], [6]) - MydpTa TpeHMs.

Initial pore pressure ¥ (cM. [3]) - HayanbHOE MOPOBOE OaBNEHWE, U3MEPEHHOe B Hauyane
ANCCUNALNOHHOIO UCMbITAHKUS.

Mechanical CPT, CPTM (cMm. [5]) - cTaTMyeckoe 30HAMPOBAHNE MEXAHUYECKUM 30HOOM.

Mechanical penetrometer (cM. [6]) - MexaHNY4ECKNIA 30HA.

N _value, % (cm. [1], [6]) - umcno ynmapos, TpebyemMoe [LNS MOrPyXeHWs HaKOHEeYHWKa
(ucnbiTaHne MetonoM DP) wnm  npobootbopHuka (ucnbitaHne MetomoM SPT) Ha
PUKCUPOBAHHbIA MHTEPBAN rNyObuHbI:

Nay = (ER, |60)N (X.5)

roe Neo OTKOPPEKTMPOBAHHOE YNCNO YOapOoB, ERy _ oM. HacTosIwee NPUNOXEHME.

Net area ratio # (cM. [2], [3]) - MCTbIN NOWAnHON KOS PULUNEHT £ | onpenensaioT rno popmyne

a=dy A (X.6)

roe A‘" - nnowanb nornepevyHoro cev4eHmnsd TeH3osnemMeHTa Uian Wrtoka Had KOHYyCOM Ha y4acTtke,

roe LencTByeT NopoBoe OaBlieHue, qu - nyiowanb OCHOBAHMA KOHYCa.

Net cone resistance 92 (cM. [3]) - uncTOe ymenbHOe COMPOTMBAEHWE FPYHTA MOA KOHYCOM,
onpegnenseTcsa no gopmyne

n ~ 4t Tl (K.7)

roe 9¢ - cm. naHHoe npunoxenne, “¥ - NpMpPoaHOE NONHOE BEPTUKANbHOE AABNEHNE B FPYHTE
L0 Hayana 30HAMPOBaHMS.

Net friction ratio B (cM. [3]) - uncTOoEe PPUKLMOHHOE OTHOLWEHue B , onpenensoT no
doopmyne

Ry = (5 14,)100% (X.8)

roe 75, 97 - oM. HacTOsILEe NPUNOXeHMe.

Normalized friction ratio # (cM. [4]) - HOpManW3oBaHHOE MPVKLMOHHOE OTHOlWeHue & |
BbIYMCNAOT MO oopMmyne



F=fillas o) (X.9)

roe 75, % 9v0 _om. pacToswee NPUNOXEHMe.

Normalized cone tip resistance e (cM. [4]) - Hopmanu3oBaHHOE YyAENbHOE COMPOTMBEHUE
rPyHTa NoL4 KOHYCOM, BbIYMCISIIOT MO oopMyne

@ =lg; ~ouw) ou (X.10)

b

roe 9t %0 _ cm. panHoe npunoxenue, 7Y - npupoaHoe 3PEKTUBHOE BEPTUKANbHOE
OaBNeHne B rpyHTe [0 Havana 30H4MPOBaHNS.

Normalized excess pore pressure ¥ (cm. [3]) - HopManusoBaHHOE W36LITOYHOE MOPOBOE
naenexve T | BbluMCAAOT NO chopmyne

U=z —ug) /i —up) (XK.11)

Ly

roe “t , "0 ¥ - oM. HacToslee NpunoxXeHme.

Penetrometer (cm. [2], [4]) - 30HA.

Piezocone penetration test (cM. [3]) - cTaTuyeckoe 30HAMPOBAHWE C U3MEPEHMEM MOPOBOrO
naBneHuns.

Pore pressure at time ¢ during dissipation test ¥ (cm. [2]) - nopoBoe nasneHue, U3MepeHHoe B
MOMEHT BpeMeH ¢ nocne Havana OUCCMNaLunoHHOro UCMbITaHMS.

Pore pressure, porewater pressure ¥ (cM™. [2], [3]) - nopoBoe naBneHne BOLbl, NBMEPEHHOE B
npouecce MNOrpyXeHns 30HAa WAM AUCCUMNALMOHHBIX WCMbITAHWA; MOXET WU3MEPATbCA Ha
HECKO/IbKMX yyacTKax 30HAa - Ha KOHyce ¥l | Mex[y KOHYCOM 1 My TOi TpeHus ¥2 | bilue
MydpThl TpeHus %3 .

) B

Pore pressure ratio (c™. [2], [3]), porewater pressure ratio (cM. [4]) T2 - KO PULNEHT NOPOBOro

B
naBneHust ~ 4 , BbIYUCNSIOT NO popMyne
Bg = lug ~up)llar ~ow) (X.12)

Ly

roe %2 | ¥0 9t _cM. HacTosILee NpunoxeHye.

Push rods (cM. [2]-[5]) - wTaHru1 Ans ctaTtnyeckoro 30HANPOBaHUS.

Sleeve friction (cMm. [2], [3], [5]), friction sleeve resistance, local side friction (cM. [4]), sleeve friction

resistance (cm. [4], [6]) s yaoenbHOe CONPOTUB/IEHME TPYHTA HA MydOTE TPEHUS.

(SPT) standard penetration test (cMm. [1]) - cTaHoapTHoe neHeTpaunmoHHOE WchbliTaHne
(OMHammnyeckoe 30HAMPOBaHME MNPOOOOTOOPHMKOM), BbLIMNONHAETCA MYyTEM MOrpy>XeHus
npobooTbopHMKa (TPYHTOHOCA) B TPYHT HUXe 3ab0s CKBaXWHbl NMoa OeNcTBMEM yLapHOW
Harpysku ¢ U3MEepeHneM Yncna yoapoB Ha PMKCUPOBAHHbIA MHTEePBan rnyOuHbl.
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