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[lpeancnoBue

Llenn, OCHOBHbIE MPUHLUMNLI 1 OCHOBHOM NOPSACK NPOBeAeHUs paboT Mo MEeXrocyaapCTBEHHOW CTaHaap-
Tn3auunm yctanosneHbl [ OCT 1.0—92 «MexrocygapcteseHHasa cuctema ctaHgapTmsaummn. OCHOBHBIE NONOXKe-
Hns» MITOCT 1.2—2009 « MexrocygapcteseHHad cuctema ctaHgaptTusaumn. CtaHgapTbl MeXrocygapcTBeHHbIe,
paBuia U pekoMeHgaunm no MexXXrocyaapcTBeHHON cTaHgapTusauun. lNpasuna paspaboTku, NPUHATUS, NpUMe-
HEeHUsA, OOHOBNEHUA N OTMEHbI»

CBepneHUA o cTaHaapTe

1 PASPABOTAH Hay4yHo-uccnegoBaTtenbCKUM, NMPOeKTHO-U3bICKaTeNbCKUM U KOHCTPYKTOPCKO-TEXHO-
NOrMYecknMMm WHCTUTYTOM OCHOBaHUM W noaseMHbliX coopyxeHun um. H.M. TepceBaHoBa (HUNOCI]
nMm. H.M. 'epceBaHoBa) — MHCTUTYTOM OAO «HNU «CTpontenscTtBo»

2 BHECEH TexHu4veckum komuteToM no ctaHgaptusaumm TK 465 « CTponUTensCTBO»

3 NPAHAT MexrocygapcTBeHHOU Hay4YHO-TEXHUYECKOU KOMUCCUEN Mo cTaHaapTu3aunmm, TeXHUYeCcKo-
MY HOPMUPOBAaHWUIO 1N OLEHKE COOTBETCTBUA B CTpouTenbCTBe (NpoTokon oT 18 aekabps 2012 r. Ne 41)

3a NPUHATME cTaHdapTa NPOronocoBanu:

KpaTtkoe HaMmMeHOBaHUe CTpaHbl Koa ¢tpaHbl no CokpalleHHOe HaMMeHOBaHWe opraHa rocyaapCcTBEHHOro yrpasrieHUs

no MK (MCQO 3166) 004—97 MK (MCO 3166) 004—97 CTPOUTENBCTBOM

A3epbanmrat AZ T OCCTpOU

ApMeEHUS AM MWHUCTEPCTBO MNPaaoCcTpOUTENBbCTBA

{Nprma3us KG OCCTPOW

POCCUS RU MWHNCTEPCTBO PernoHanbHOro PasBuUTUS

TampKnkncraH TJ AreHTCTBO MO CTPOUTENBLCTBY

MonaoBa MD MWHNCTEPCTBO CTPOUTENBLCTBA U PETMOHANBHOIO Pa3BUTUS
YabekncraH Uz [ OCapXUTEKTCTPON

4 [Mpukaszom PeaepanbHOro areHTCTBa No TeXHUYECKOMY PErynnMpoBaHUO U MeTPONorn ot 27 aekabps
2012 1. Ne 2005-cT mexxrocygapcteeHHbIM cTaHaapT OCT 19912—2012 BBeaeH B AeUCTBME B Ka4eCTBe HaL K-
oHanbHoOro ctaHgapTta Poccunckon ®egepauum ¢ 1 Hosabpa 2013 .

5 BSAMEHTOCT 19912—2001

VIHipbopmMayuss o6 UBMEHEeHUSX K HacmosweMy cmaHOapmy rnybnuKkyemcs 8 eXe200HO u3oasaeMoM
UHpOpMaUUOHHOM yKalamerse «HauuoHanbHbie cmaHoapmabi», a mexkcm U3MeHeHUU U MorpasoK — 8 eXXeMe-
CHYHO U30asaeMoM UHpOopMallUOHHOM yKa3zamerne «HayuoHanbHbie cmaHOapmebi». B criydae rnepecmompa
(3aMeHbl) Unu OmMeHbI Hacmosauw,e2o cmaHOapma coomeemcemesyroujee yeeoomneHue byoem onybnukoeaHo
8 eXXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3zamere « HayuoHarnbHbie cmaHOapmebl». Coomeemcecmaey-
rowas UHpopMauus, yeeooMeHue U meKcmsi pasMelwaromcesa makxe 8 UH(popMayUuoHHOU cucmeme oblyez20
nofb308aHUsT — Ha ohuyuanbHoM calime ®edepallbHO20 a2eHmemaa rio mexHU4eckoMy peaynupogaHuro U

Mempornoauu 8 cemu ViHmepHem

© CTtaHpgapTuHdopm, 2013

B Poccuinckon egepaumn HacTOSALWMNA CTaHOapT HEe MOXKET ObITb MOMHOCTBIO UM YacTUYHO BOCNPOU3-
BeeH, TUPaXXMPOBaH 1 pacnpocTpaHeH B KavecTBe opunumanbHOro nusgaHus oes paspeweHmns PegepanbHoro
areHTCcTBa No TeXHUYECKOMY perynmpoBaHuUo 1 MeTpoorn
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M E X T O CY 3D APCTWUBEWUHH bl I C T A H O A P T

PYHTDI

MeToabl noneBbIX UCMNbLITAHUA CTAaTUYECKUM U AUHAMUYECKUM 30HAUPOBaHUEM

Solls. Field test methods: cone penetration test and dynamic probing

[lata BBeaeHna — 2013—11—01

1 ObnacTtb NpUMeHeHus

HacTodawnn CTaHOAaPpT pacClipOCTPaHAETCA Ha ANCNEepCHbIE NMPUNPOAHbIE, TEXHOIEHHBIE N MEP3J1blE TPYH-
Tbl, COCTaB N COCTOAHNE KOTOPDLIX NMO3BOJIAKOT NMPpOBOANTb HENPEPbIBHOE BHEAPEHWE 30HA4, A YCTAHABIIMBACT
MeToabl MONEBbLIX UCMNbITAHWUIA 30HONPOBaAHNEM NP X NCCNea0BaHNA OJMA NPOEKTUPOBAHUNA N CTPONUTENIBCTBA.

2 HopmaTuBHbIe CCbINKN

B HacToswem cTaHgapTe UCnofib3oBaHa HOpMaTMBHAA CChINKa Ha CrneayoLlwnin MexXrocyaapCTBeHHbIN
cTaHOapT:
[OCT 30672—2012 [pyHTLI. [NoneBble ncnbiTaHnsa. OBLME NOMOXKEHUS

[TpumedvyaHwue—Ilpn NoNb3oBaHUN HACTOSALWMM CTAaHOAAPTOM LenecoobpasHo NpoBepUTb AEUCTBUE CCbINOM-
HbIX CTAHOAAPTOB B MHPOPMALIMOHHOW CucTEME OBLWEro nonb3oBaHusa — Ha odmymanbHom cante PegepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryrMpPpOBaHNIO N METPONOMMN B CETU VIHTEPHET NN No eXXerogHoMy MHPopmMaLnoOHHOMY yKasarte-
no «HaunoHaneHble CTAHAAPTLI», KOTOPLIK ONyBNMKOBaH NO COCTOSHUIC HA 1 SIHBaps TEKYLWEro roga, u no BbIMyCcKam
eXeMeCAYHOro MHPOPMaLUNOHHOIO ykasartens « HaunoHanbHble cTaHAapThl» 3a TEKYLWMU rog. Ecnn cebinoYHbiv ctTaHaapT
3aMeHEH (U3BMEHEH ), TO NMPU NONb30BaHUN HACTOALWMM CTAaHAAPTOM CneayeT PyKOBOACTBOBATLCH 3aMEHSAIOWMM (M3MEHEH-

HI:IIVI) CTaHOAaApPTOM. Ecnun ccbiNnoYvHbIN CTaHdapT OTMEHEH bea 3adMEHbl, TO MNOIOXEHWNE, B KOTOPOM AaHa CCbIJ1IKa Ha HEel0,
NMPUMEHAETCH B HaCTHU, HE 3anarMBar0m,e|71 3Ty CCbIJIKY.

3 TepMUHbI N onpeaeneHns

B HacTodAlwem cTaHgapTe NpUMeHeHbl cneayoLlme TepMUHbl C COOTBETCTBYHOLLIMMU onpeaeneHnusaMin:

3.1 AMHaMuU4veckoe 3oHAMpoBaHUe: [lpouecc norpyxeHua soHga B rpyHT noa AencTBMemM yagapHou
Harpyskm (yagapHoe 3oHAUpoBaHWe) Unn yaapHo-BMopaLoHHOW Harpy3ku (yaapHo-sMbpaLnoHHOE 30HANPO-
BaHMEe) C UsMepeHneM nokasaTtenen conpoTUBNEHNUA rpyHTa BHeAPeHUo 3oHAA.

3.2 3anor: YucnoygapoB MonoTa, Nocne KOTOPLIX NPOBOAAT M3MepeHne rnybuHbl NOrpy>KeHna 3oHAa.
3.3 30HA: YCTPOWCTBO, NOrpykaemoe B rpyHT NPy 30HANPOBAHNN N COCTOALLEE U3 HAKOHEYHMKA U LUTaHT .

- MexaHunveckun (tun l): 3oHa ANgA cTaTUYEcKoro 30HANPOBAHUSA, B KOTOPOM UCMNONb3yeTCH cUcTemMa
BHYTPEHHUX LUTaHr ANs nepegaydn ycuUmsl Ha HakoHEeYHUK.

- anekTpuyeckun (tun ll}: 3oHO ANa ctaTuUyeckoro 3oHANPOBaAHUSA, B KOTOPOM U3MEPEeHUA NPOBOOAT C
MOMOLLIbIO 3NEeKTPUYECKUX JaTUMNKOB.

- cneyManbHbIX: 30HA, NO3BONAKLWNN NU3MEPATL KpOME NokasaTenen ConpoTUBNEHUA TpyHTa BHeape-
HAMO 30HOA OONONTHUTENbHbIE XapaKTepPUCTUKM TpyHTa (1) N NapaMeTpbl NpoLecca 30HANPOBaHUA.

3.4 unameputenbHana cucrtema: Cucrtema, BKNovaroLada B cedst yCTpoOUCTBA M AaTYUKK (NpY HANU4nmn)
ans npeobpasoBaHUA CONPOTUBNEHNN FPYHTA U APYrUX (NPU HANUYUN) N3MEPSIEMbIX MapaMeTPOB B 3NEKTPU-
yeckune U1 MexaHndeckme curHarnbl, Ux nepegadn U XxpaHeHus (HeobsasaTenbHO).

U3pgaHune odbmumanbHoe
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3.5 ncneiTaHne guccunaumoHHoe: KMcnbiTaHue, Npu KOTOPOM B NpoLecce 0CTaHOBKM cneumanbHoro
30HAa Ha 3agaHHOoN rnNybuHe ¢ NOMOLLbH YCTAHOBIIEHHOIO B ero HakoOHeYHWUK JaTynka n3amepsaeTcs paccenBa-
HUe NMOPOBOro AaBfIEHUA B NMpusieratowemM K 3oHAy rpyHTe. MNpoaomknTenbHOCTb UCMbITaHUSA, Kak NpaBuio,
onpegensaeTcsa MOMEHTOM, KOrga HadyalnbHoe 3Ha4YeHne NopoBOoro AaBneHnsa ymeHbwmntcea Ha 50 %.

3.6 ucnbITaHUe KBasucrtartuveckoe: McnbiTaHue, Npu KOTOPOM MNOCIe OCTaHOBKU 30HAa Ha 3a4aHHON
rnybuHe BbINMOTHAETCSA CEPUSA KOPOTKNX MOrPY>KEeHU 30HAa Ha O4eHb ManbIX XOPOLLO KOHTPOSTMPYEMBIX CTYMEH-
YyaTo-BO3pacTatoLNX CKOPOCTSX.

3.7 UCNbITaHWe penakcauyuoHHo-Non3y4ee («co ctabunusaumnmen» 3oHga): McnoitaHme, npu KOTO-
DOM B Nnpouecce OCTaHOBKW 30HAA Ha 3adaHHOW rmybuHe Harpyska Ha 30HAQ U CKOPOCTb €ro NorpyXeHus B
pesynbTaTe penakcaunm U NoON3y4YecTn oKpyXKaroLlero 3oHA4 rpyHTa nfiaBHO CHUXKAKTCA ¢ YMeHbLUAatoLWencs
MHTEHCUBHOCTBLIO. cnbITaHWe BBINOMHAKT NYTEM NMpeKkpalleHust nogavyu macna B ruapoaoMKpaThl BAaBNMBa-
HUA 3oHAA. B npouecce ncnbiTaHUst MOTYT AONMONHUTENBHO N3MEPSITLCS 0cagKka, TeMnepaTypa 3oHaa, NopoBoe
nasneHue n ap. NMpoaomkUTeNnbHOCTL UCNBITAHUA, KaK NpaBuio, cocTaBnaeT He MeHee 5—10 MUH nonpeaens-
eTC 3aJaBaeMblM YCMOBHbIM KpUTepuem crtabunusaynum OAHOro U3 M3MepseMbiX MnapamMeTpoB WK
3ajjaBaeMblM BpeMeHeM cTabunmsauunn.

3.8 KOXYX. LacTb HakoHeYHUKa MexaHW4ecKkoro 3oHaa AN cTaTU4ecKoro 30HONPOBaHNA, PACIOJIO-
KEHHAA HA KOHYCOM.

3.9 KoHycC: HWxHAdA, nmerowlaa opMy KOHyca, YacTb HAaKOHeUYHUKa, BOCNPUHMMALOLLAA CONPOTUBRIIE-
HUE TPpyHTA.

3.10 MmydTa TpeHua: YHacTtb HaKkOHeYHMKa 30Haa AN CTaTUYECKOro 30HAMPOBaHMSA, MMetoLas popmy
LunuHapa, pacnonoXXeHHasl Hag KOHYCOM U BOCTIPUHUMALOLLIASA CONPOTUBMIEHME TPYHTA HA DOKOBOW NOBEPX-
HOCTMW.

3.11 HakoHeYHUK: HmxKHa9 YacTb 30HOA.

3.12 onopHo-aHKepHOEe YCTPOUCTBO: YCTPOWCTBO, Ha KOTOPOM pasmMmelleHo obopygoBaHue AN
BAABIMBAHNA U N3BNEYEHNS 30HAA.

3.13 conpoTuUBMNeHUe rpyHTa Ha bokoBonnoBepxHocTU 3oHAa: ConpoTUBNEHUE rPyHTa Ha BOKOBOW
MOBEPXHOCTU WITAHT MeXaHNYeCcKoro 3oHaa.

3.14 cTaTudeckoe 3oHAUpoBaHue: [lorpyxeHune soHaa B rpyHT Nog AeUCTBUEM CTaTUYECKOU BOABNU-
BaloLLlen HarpysKkm ¢ UsmMepeHnemM nokasaTteneun conpoTUBNEHUA rpyHTa BHeApeHWo 30HAA.

- HenpepbiBHOE: 3ajaBnmMBaHue 30HOA B rpyHT C NOCTOAHHOM CKOPOCTbLIO, NepepbiBbl B NMOrpyKeHUM
30HOa AonycKarTcs TONbLKO ANd HapalwBaHUA WWTaHr 30HAA.

- IpepbIBUCTOE: 3adaBliMBaHUE 30HAA BTPYHT C NOCTOAHHOU CKOPOCTLIO, BKITHOYatloLee A0NONTHUTENb-
HO Nepunoanveckne, ¢ 3agaHHbIM MHTEPBANOM MO rMyobuHE OCTAHOBKM 30HAA, NPU KOTOPLIX UCMbITAHWUE FTPYHTOB
30HAMPOBaHUEM BbINONHAETCA NO creumanbHbIM MeToAuKaM (penakcauuoHHo-Nonsyyne, guccmnayMoHHble,
KBasmctaTudeckme n gpyriue ncnbitaHmg).

3.15 yaenbHoOe CONPOTUBINEHUE rPYHTa Ha y4yacTke O60KOBOU NOBEPXHOCTU (My(hTe TPpeHUSA) 30H-
pa: ConpoTuBneHue rpyHTa Ha ydacTke OOKOBOW NOBEPXHOCTMU 30HAA NP CTaTUYECKOM 30HANPOBaHUN, OTHE-
CeHHoe K nnowaan 60KoBOW NOBEPXHOCTM ydacTKa.

3.16 yaenbHoe conpoTUBJIEHUE FPYHTa No4 HaKOHeYHUKOM (KOHYCcOM) 3oHAa: ConpoTuBieHUE
PYHTa HAaKOHeYHUKY (KOHyCy) 3oHOa npu ctaTuU4eckom 3oHANPOBaHWUK, OTHECEeHHOoOe K Nnowaan oCHOBaHUA
HaKoHe4YHKKa (KoHyca) soHaa.

3.17 ycnoBHOe AMHaAMU4YeCKOe CONpOoTUBIeHNe rpyHTa: ConpoTuBneHne rpyHTa norpy>keHmio 30H-
na rnpu 3abmeke ero nagarwoLmm MOIOTOM UM BUOPOMOIOTOM.

3.18 ywumpuTtenb: MecCTHOe yLUMpPEHUE Ha NOBEPXHOCTM LUTAHTU, pacnofaraemMoe Ha HEKOTOPOM pac-
CTOSIHUM BblLLE HAaKOHEYHUKa U cnyXallee AN YMeHbLUEeHUA TPeHNA MeXay rPYHTOM U LUTaHroMn.

3.19 dpukumoHHoe oTHolweHue: OTHOLIEHNE yAenbHOro CONpPoTUBIIEHUA TPYHTa Ha MydTe TPEeHUSA K
yaefbHOMY COMPOTUBMNEHWNIO TPYHTa Nod KOHYCOM 30HAa.

3.20 wTtaHra: YacTe 30HOa, cnyxXawasa ana nepegadn ycunmga oT YCTPOUCTBA AN BAABIMBAHUA U
N3BNeYeHnsa Unm 3adbunBKA.

4 OOLwune NonoxeHus

4.1 HacTtosawun ctaHgapT ycTaHaBIMBaeT criegyoLl e MeTodbl NoneBbIX UCMbITAHUIA TPYHTOB 30HANPO-
BaAHNEM:

- cTaTu4deckoe 30HAMPOBaHUE;
- AMHaMMn4ecKkoe 30HAUpPoOBaHMe.
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4.2 O6Lme TpeboBaHUA K NONEBLIM UCMLITAHUSM FTPYHTOB, 0OOPYAOBaHMIO U NpUbopam, NoAroToOBKE
nnowaanok ans ncnoitaHun npueegerHsl B FOCT 30672.

4.3 MeToabl noneBbIX UCNbITAHUN TPYHTOB 30HAUPOBaHUEM NMPUMEHALIOT B KOMMeKce ¢ ApyrumMmn BugamMmm
NHXXEHEePHO-Teonorn4ecknx paboT nunn oTaenNbHO ANA:

- BblAeNneHnsa NHXeHEepPHO-TeoNIormyecknx 3neMeHToB (TONWMHBI CIoeB U NTUMH3, TpaHnL, pacnpocTpaHe-
HUA TPYHTOB pasnUYHbIX BUAOB U pasHOBUAHOCTEN);

- OLeHKN NpOCTPaHCTBEHHOWU M3MEHYMNBOCTU COCTaBa, COCTOAHUSA U CBOUCTB TPYHTOB;

- onpeaeneHnsa rnyounHebl 3aneraHns KPOBMM CKanbHbIX, KPYNHOOBNOMOUYHBIX N MEP3SIbIX PYHTOB;

- KONNYEeCTBEHHOW OLIeHKU XapaKTe pPUCTUK PUINKO-MeXaHNYeCKNX CBOUCTB FTPYHTOB (NJTOTHOCTU, MOAY NS
aedgopmMaunn, yrna BHyTpeHHero TpeHua 1 cuenneHuns rpyHToB 1 ap.);

- onpegeneHnsa cTeneHn ynnoTHEHUSA U yNpoOYHEHUS TPYHTOB BO BPEMEHU U NPOCTPaHCTBE;

- OLIEHKN BO3MOXXHOCTU 3aOUBKM CBaN 1 onpeaeneHnst rnyounHbl X NOTrPYyXeHUS;

- onpeaeneHnUsa CoONpPOTUBNEHUN TPyHTa Noa HXKHUM KOHLLOM 1 No BDOKOBOW NOBEPXHOCTU CBaW;

- BbIDOpa MeCT pacnofioXKeHNA ONbITHLIX NNoWaaok U rmybuHbl NpoBeaeHUA NOMEBLIX UCTIbITAHWUNA, a TaK-
Xe MecT oTOopa obpasLoB rpyHTOB And NabopaTopHbIX UCMbITAHUN;

- KOHTPOJIA KavyecTBa reoTexHU4ecknux pador.

4.4 3oHOUPOBaAHWE TPYHTOB NPOBOAAT BAaBNMBaAHNEM B TPYHT 30HAA NPU cTaTUYeCKOM 30HONPOBaHUN,
3a0MBKOW NN BUDPONOrPYXEHMEM B TPYHT 30H4a Npu AnHaMU4YeCKoM 30HANPOBaHWUN C 0AHOBPEMEHHBIM M3ME-
PEHMEM HEMPEPLIBHO UMK Yepes 3adaHHbIe MHTepBarbl no rmybuHe nokasartenen, xapakTepusyrowmx conpo-
TUBINEHNe rpyHTa BHeApPeHWo 30Haa.

4.5 KonnyecTBeHHYIO OLEHKY XapaKTepUCcTUK PU3NKo-MexaHN4eCKUX CBOWUCTB FPYHTOB MPOBOAAT Ha
OCHOBE BK/THOYEHHBbIX B AENCTBYHOLWNE HOPMATUBHBIE AOKYMEHTLI CTAaTUCTUYECKN OOOCHOBAHHBIX 3aBUCUMOC-
Ten Mexay nokasaTtensamMmum conpoTUBNEHUA TpyHTa BHeAPeHUIo 30H4a 1 pe3ynbTataMu onpegeneHna Xxapakre-
PUCTUK FPYyHTa APYIrMMU CTaHOapTHbBIMUA MeTodaMu.

4.6 MeToa 30HONPOBAHUS, TMYOUHY 30HOUPOBAHUSA U PacnoONoXKeHUe ToYEK 30HANPOBaHUA ONpeaensioT
nporpaMmMon NHXXeHepPHOo-reonormnvyecknX N3bliCKaHUN.

UacTb ToueK 30HAMPOBaAHUA AOMKHA ObITb pacrnonoXeHa B HenocpeacTBEHHON BNMN30CTU OT FOPHbIX
BblpaboToK (Ha pacctosaHun 1,5—2,5 M) € Uenblo NONyYeHUst AaHHbIX, HEODXOAUMBIX AN MHTepnpeTaunu
pe3ynbTaToB 30HANPOBaHUA.

4.7/ B npouecce npoBegeHWsa WUCNbITAHUA 30HAUPOBAHUEM cheayeT BeCTU XXypHanbl UCNbITAHUIA
(CM. NpUNoXeHne A) C NPUNOXeHNeEM aBTOMaTUYECKMX 3anucen (Npu nx Hanuduun), a pesynbTtaTtbl UCMNbITA-
HUA — OPOPMNATL B BUAE Tabnuu, U rpadpnkoB M3MEHEHUA NapamMeTpoB CONMPOTUBIIEHUS TPYHTA BHEAPEHNIO
30H4Aa B 3aBUCUMOCTN OT rMyOUHbI 30HANPOBAHUSI.

MacLwitabbl rpadouKoB gonyckaeTcd MU3MEeHATb NO CPaBHEHUIO C YCTAaHOBMEHHbIMW HACTOSWM CTaHaap-
TOM (CM. NpunoxeHust B n E) npn obsazaTtenbHOM cOXpaHeHM COOTHOLUEHUA MeXay MacluTabamMmun BepTukanb-
HbIX M TOPU3OHTaNbHbIX KOOPAWHAT.

[ padonkn UCNBITAHUW OOIKHBI, KaK NPpaBUNo, CONPOBOXAATLCA UHXEHEPHO-TeoTorm4eckMm paspesomno
brivkanwen K Touke 30HANPOBAHUSA TOPHON BbIpaboTKe.

5 CrtaTtnyeckoe 3oHAUpOBaHue

51 CywHoCTb MeTOoAa

5.1.1 WcnblTaHne rpyHTa MeToaoM CTaTUYEeCKOro 3oHANPOBaHUA NPOBOAAT C NOMOLLLIO cneunansHOW
YCTAHOBKWU, obecnevnBatollen BgasnmeaHmMe 3oH4a B rpyHT.

5.1.2 TlpnctaTnyeckom 3cHOMPOBaHUKM MO AaHHBIM M3MepPeHUA CONPOTUBNEHUA TPYHTA No4 HAKOHEeYHN-
KOM U Ha DOKOBOM NOBEPXHOCTM 30Hda onpeaenstor:

- yAenbHOoe CONnpoTUBMEHWEe rpyHTa noj HakoHe4HUKOM (KOHYycoM) 3oHAa g .;

- o0OLlee conpoTMBNeHne rpyHTa Ha bokoBoU NoBepxHOCTU Q. (ANA MexaHWU4YecKoro soHaa);

- yAeIbHOE COMPOTUBIIEHUE TPYHTa Ha y4acTke DOKOBOU NoBepXHOCTU (MyddTe TpeHusa) 3oHaa f (ana
3NEKTPUYECKOro soHaa).

[TpunmeyaHune—Ilpn ncnonb3oBaHMn cneymanbHbIX 30HAOB B Npouecce 30HAWPOBAHUS MOTYT U3MEPSATLCS
NMNOTHOCTb, BNAXHOCTb, €CTECTBEHHbIN raMmmMa-OoH, NOPOBOE AAaBNEHNE, TEMMNEPATYpPa, ANEKTPUHECKOE CONPOTUBINEHNE U
Opyrme XxapakTepucTuKn rpyHTa.

5.2 ObopyaoBaHue n npudopsol

5.2.1 B coctaB yCcTaHOBKU AN UCMNbITAHUA TPYHTAa CTaTUYEeCKUM 30HAMPOBAaHUEM OOIMKHbI BXOOUTD!
- 30HA (HAKOHEYHUK U WTaHrn);
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- YCTPOUCTBO ANA BAaBNMBaHUA U U3BNeYEeHUSA 30HAA;

- ONOPHO-aHKepHoe YCTPOUCTBO;

- UIBMepUTenbHas cucTema.

5.2.2 B 3aBUCMMOCTN OT yCUITNIN, HEODXOAUMBIX ANl BAABNMBAHNA 30HAA B PA3/IMYHBIX TPYHTOBBLIX YCINO-
BUAX, N AManasoHOB 3HaYeHUN U3MepaeMbIX rnokKasaTtenen ConpoTUBNEHUSA TPyHTa YCTAHOBKM nogpasaensoT
Ha TUMbI B COOTBETCTBUM ¢ Tabnuuen 1.

Tadbnwuwua 1

MpenenbHoe ycunue [lnana3oHbl nokasatenen ConpoTUBNEHNUS rpyHTa ans
Tun ycTaHOBKK BOABNUBAHUA U U3BNEYEHUS
3onAa, KH q., MNa f, kMa Q. kH
Jlerkas 1o 50 BKMHOU. 0,1—10 2—100 0,5—10
CpeaHss CB. 50 ao 100 Bkntou. 1—40 5—400 1—30
Tskenas Cs. 100 1—380 10—3800 2—60

5.2.3 B 3aBUCMMOCTU OT NpUHLUMNA N3MEPEHUSA CONPOTUBIMEHNN FPYHTa 30HAbLI MOTYT ObITb CreayroLL X
TUMOB:

- MexaHudeckumn (tun |) — 3oHa ¢ HakOHEYHUKOM U3 KOHYCa N KOXYXa;

- anekTpudeckmn (tun ll) — 30HO ¢ HAKOHEYHUKOM U3 KOHYca U MydoThl TPEHUS.

CXeMbl KOHCTPYKLUMA 30HOOB U UX OCHOBHbIE napamMeTpbl NpuseaeHbl B NpUNoxeHnn b.

[TpunmeyaHwne— [Ana anekrpnyeckoro 3oH4a AonyckaeTcs NPUMMeEHeHne yWwmnpuTens gnameTpomMm, NpeBbILwao-
Wum auameTtp 3oHga Ha 10—20 mm, n pacnonoxeHHoro He bnvxke 300 MM OT MydTbl TPEHUS.

5.2.4 BcooTBeTcTBUN C TpebBOBaAHUAMMN EACTBYOLWMX HOPMATUBHO-TEXHUYECKNX JOKYMEHTOB U TEX-
HUYECKUM 3aaHNneM Ha N3bICKaHWUA MOTYT UCTMONb30BaTbCA creumanbHble 30H4bl, UMeoLLIUe AONONMHUTENbHbIE
N3MepuTenbHbIE YCTPONCTBA U AaTYMKN (JaTYMKM MOPOBOro AaBreHus, TeMnepaTypbl, pagnoakT MBHOMo Kapo-
Taka, 3NeKTPpU4eCcKoro ConpoTUBNEHNSA, CENCMOaAaTYMK, UHKITMHOMETP 1 Ap.), NO3BONAKLLXE N3MEPATb A0MON-
HUTENbHbIE XapaKkTePUCTUKN FPYHTa UMM KOHTPONMPOBaTb NPoLLecc 30HANPOBaHNS.

[TpumevyaHwms

1 lNpwn nenbiTaHnm rpyHTOB Ha rMyouHy bonee 10 m cnegyeT NPUMEHATb CneunarnbHble 30HAbl C HAKOHEYHUKAMMU,
OCHALWEHHbIMW UHKITMHOMETPOM, MOKA3aHMA KOTOPOro HeobxoaMmo NCNonb3oBaTh Ans onpeaenennst PakTuyeCckon rmy-
OMHbI 30HANMPOBAHUSA N NPeAOTBPALLEHNA NONOMKM 30HAA. [lonyckaeTcsa pacnonarate MUHKIMMHOMETP HENOCPEACTBEHHO
Ha[, HAKOHEYHUKOM.

2 InsvcnbiTaHMM MHOTONETHEMEPINbIX TPYHTOB HEODX0AMMO NCMONb30BAaTh CNneunanbHble 3NEKTPUYECKME 30HAb!
C AaTYNKOM TEMMNEPATYPLI, YCTAHABMUBAEMBbIM, KaK MNPaBUIO, B KOHYCE HAKOHEYHMKA 30HAA U CNyXalnm ans n3amepeHmns
TeMnepaTypbl HAKOHEYHUKA U TPYHTA.

3 HOnsa vcnbiTaHWUs TPYHTOB HA KOHTMHEHTANbHOM Wenbde cneayeT, Kak npaBuio, NCNonb3oBaTh CrieunanbHble
BMEKTPUHECKNE 30HAbI C AaTUUKOM NOPOBOro AABNEHWSA, yCTaHaBNNBAEMbIM MEXAY KOHYCOM U My(PTON TPEHUSA U, (CM. NPU-
noxenwme X).

5.2.5 lepnognyeckm (HO He pexe YyemMm vepes 15 Touek 30HANPOBaAHUS) HEODXOAMMO NPOBEPATL NPAMO-
NMMHEWHOCTb WTaHr 30H4a U cTeneHb N3HOCa HaKOHEeYHUKA.

[TPAMONMUHENHOCTb LUTAHT MPOBEPAOT NYTEM COOPKMN UX 3BEHBEB B OTPE3KN ANTMHON 3 M Ha POBHOW NOBEP-
XHOCTU. OTKIMOHEHUE OTPE3KOB LUTAHr OT NPSAMOU NUHUAW HEe OOMKHO NpeBbilaTh 3 MM B NoOON NNOCKOCTU NO
BCeW AnnHe NpoBepsaeMoro oTpeska.

YMeHblUeHWe BbICOThl KOHYCa HAaKOHeYHMKa He OOMKHO NpeBbillaTh 5 MM, a YMeHbLUeHNe ero gnamer-
pa— 0,3 mm. lnameTp MydpThl TPEHUA AOMMKEH ObIThb HE MeHee AnaMeTpa KoHyca HakOHeYHUKa 1 He Doree ero
Ha 0,35 MMm.

5.2.6 OnopHo-aHKkepHOe YCTPOUCTBO AO/MKHO BOCNPUHMMATL peakTUBHbIE YCUMUA, BO3HUKAIOLWME NpU
BOABMMBAHUA N U3BNEYEHUN 30HAA.

5.2.7 OCHOBHas NorpeLwHoOCTb U3MepPUTENBbHBLIX YCTPOUCTB (MPpUOOPOB) ACMKHA ObITh He bonee:

5 % — npn n3amepeHnun NpuUKNaabiIBaeMon Harpysku;

10 % — npunsamepeHnn nokasatenen ConpoTUBNEHUA rpyHTa (HO He bonee 5 % MakCuManbHO U3MEPEH-
HOro 3HaYeHUS);

2° — Npu N3mMepeHnn OTKNOHEeHUs HakoOHEeYHUKa 30HOa OT BepTUKanu;

3,0 cM — npu U3amepeHnn rnydurHbl NOrpyKeHns 3oHaa.
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5.2.8 YcTpoicTBa Ansa uaMepeHnst nokasaTterien cConpoTUBNEHNS TPYHTa BHEAPEHUIO 30HAa MOTyT ObIThb
MEeXaHWUYEeCKUMN U dneKkTpudeckumin. lonyckaeTtca npumeHeHne KombuHaLmum sTux yCTPOUCTB.

5.2.9 UsmeputenbHble ycTponUcTBa (Mpndopbl) HEOOX0AUMO TapUpOBaTh B COOTBETCTBUN C MACMNOPTHbI-
MW AaHHBIMK (HO He pexe YeM veped Tpu mecdaua nnm 100 Touek 3oHOUPOBaHUSA ), a TakKe nocne UCnblTaHUN,
MPU KOTOPBLIX Harpyska Ha 3oHA O6bina 6nuMaka unu npeBblllana MmakcumMmansHo AoNyCcTUMoe 3HaveHne (No nac-
nopTy PUPMbI N3rOTOBUTENS) UIMN OLINGC 3apPErncTPUPOBAHO 3HAYNTENBbHOE CMELLEHNE HYNS.

[TpoBepKY CMeLleHNAa HyNda crneayeT NpoBOAUTL Nepea nnocre Kaxxaoro ucnbitaHua. Ee pesynbTtaThl crie-
ayeT yduTbiBaTb Npy obpaboTke pe3ynbTaToB N3MepeHnii n 6anaHcMpoBKe N3MepUTenbHOM cnctemsl. Fepme-
TUYHOCTb N TEPMOKOMMNEHCALINIO SNTEKTPUYECKOTO HAaKOHEYHUKA HeoOXoAMMO NPOBEPATb He pexXe YeM Yepes
TPW MecsiLa.

5.3 lNoarotoBKa K UCMNbITAHUKD

5.3.1 loarotoBKy K paboTe yCTaHOBKM ANSl UCNbITAHUSA TPYHTA CTAaTUYECKUM 30HOAUPOBaHUEM MPOBOAAT
B COOTBETCTBUU C TPEOOBAHUSIMU UHCTPYKLIMA MO ee aKcnnyaTaLunn.

5.3.2 [lpn HeobxoanMMOCTN NPOBEPSOT NPAMONIMHENHOCTb WTAHI U CTeneHb M3HOCa HAaKOHe4YHUKa B
COOTBETCTBUN C 5.2.5.

5.3.3 OTKOHEHNEe Ma4vTbl YCTAHOBKN OT BEPTUKANN He AO/MKHO npeBbillaTh 2°.

[TpumedaHwue—Ilpn BbINONTHEHUN HAKITOHHOIO 30HANPOBAHUSA, BbIMNOMHAEMOro Mo crneunanbHOMY 3a4aHnIo,
OTKITOHEHME MaYTbl (HANPaBNALWEro yCTPOUCTBA) OT 3a4aHHOIO HanpasneHns He A0MKHO NpeBbliwaTh 2°.

5.4 lNpoBeaeHUe UCNbITaHUA

5.4.1 CtaTtmndeckoe 3oHOAMpOBaHMe crnegyeT BbINOMHATL NyTEM HEeNnpepbIBHOro BgasnmMeaHuUsa soHga B
PYHT, cobntogasa nopaaok onepauun, npeaycMoTpPeHHbIM UHCTPYKLKMEN NO 3KcnnyaTauum yctaHoBkU. [pun
HernpepbIBHOM 30HAUPOBAHUNU NepepbIBbI B MOrpyXeHuUn 3oHaa A0NycKatoTCsA TONbKO AN HapalMBaHUSA LWUTaHT
30HAA.

5.4.2 llo cneunansHOMY 3adaHUO Ha M3bICKAHUA NN TPeDOBaHUAM AEUCTBYHOLMX HOPMaTUBHO-TEXH -
YeCKUX AOKYMEHTOB AoNycKaeTCA NpepbIBUCTOE 30HAUPOBaHUE, AONONMHUTENBHO BKNoYatollee B cebs nepuo-
andeckue, ¢ 3agaHHbIM UHTEPBaNOM No rNyoduHe (1 M, eCnNU MHOE He NMPeayCcMOTPEHO 3adaHNeM Ha U3bICKaHUS),
OCTaHOBKW 30HAA, NPU KOTOPLIX UCMbITaHWUE TPYHTOB NPOBOAUTCA MO cneynanbHbIM MeToaMKam [penakcalnoH-
HO-NoN3y4ne («co ctabunusaunen» 3oHaa), AUNCCUNaLUOHHBIE, KBA3UCTaTUYeCKUeE N Apyrne UcnbiTaHus].

[TpnmeyvaHwmne—Cratndyeckoe 30HAWPOBAHUE MEP3NbIX FPYHTOB CNeAYyeT BbIMNOMHATL C MEPUOANHECKUMMU
OCTaAHOBKaMM 30HAa No mybuHe, B Npouecce KOTOPbIX UCNbITAHNE NYTEM NPEeKpaLLeHUs Noga4vm Mmacrna B rugpoaomMKparhl
BAABNMMBaHUS MEPEBOASAT B PEXUM penakcaLunoOHHO-NON3y4vero («co crabunuaaumeny» 30H4a) NCNbITAHUS, CONPOBOXOAe-
MOro BMEp3aHueM 30H4A B MPYHT.

5.4.3 B npouecce 30HANPOBAHUA HEODXOAUMO OCYLUECTBNATL MOCTOSAHHbLIA KOHTPOMb 3a BepTUKanb-
HOCTbIO NOTPYXeHNa 3oHAA.

5.4.4 TMokasaTenu conpoTUBMNEHUSA rPyHTa crneayeT perMcTpupoBaTh HENMpPepbIBHO UM C MHTEpPBaiamMin
no rnybuHe norpyxeHna soHaa He 6onee 0,2 m 4ns MmexaHn4eckoro 3aoHAa uHe 6onee 0,1 M — AN anekTpuyec-
KOro 3oHAA.

5.4.5 CKOpOCTb NOrpyXeHus 3oHaa B rpyHT aommkHa obitb (1,2 + 0,3) M/MUH.

[TpnmeyaHwune—B NpPoYHbIX TPyHTax (B TOM YUCNe Mep3arnbiX) Ans nNpeaoTBpalleHus NoBpexXaeHnsa 30H4 40-
NyCKaeTCsH NorpyXxarb coO CKoOpocTbio 0,5 m/MnH. IHTepnpetTaunio pesynsratoB UCMbITAHUW NPy ckopocTn 0,5 m/MUH gonyc-
KaeTcs NPOBOANTL HA OCHOBE BKITHOYEHHbLIX B AEUCTBYOWMNE HOPMATUBHbBIE AOKYMEHTbBI CTATUCTUYECKN ODOCHOBAHHbIX 3a-
BUCUMOCTEN MEXAY NOKasaTensaMm COMPOTUBNEHUA TPyHTaA BHEAPEHWIO 30HA4A W pe3ynbrataMmun  onpeaeneHuvs
XapakTepPUCTUK MPyHTa APYIMMU CTaHOAPTHbIMKU MeTogamMmu. ConpoTUBNEHNS NPYHTA BHEAPEHUIO 30HAA, COOTBETCTBYOWME
ckopoctm 1,2 M/MWH, OOMXKHbI ONPeaensaATbCsH NyTeM BBEAEHUA NOMPAaBOYHbIX KOIPPMUMEHTOB. [1pn nabiCKaHnAaX nog 3aa-
HUST N COOPYXXEHUSA MOHMXEHHOIO YPOBHA OTBETCTBEHHOCTU MOMPAaBoOYHble KO3 PNUNEHTLI AONYCKAETCHA HE NMPUMEHSATS.

5.4.6 VcnbiTaHMe 3aKkaH4YMBalOT NMNocne AOCTUXKEHUA: 3aAaHHON rMyObunHbI NOrpyXeHna 3oHaa; npeaens-
HBIX YCUNK, NPUBEAEHHLIX B TAbnuue 1; OTKNOHEHUSI HaKOHEeYHWKa 30HAa OT BepTuUKkanmHa 15° unmnameHeHus
ero OTKIoHeHUs Ha 5° Ha 1 M; onacHOCTU nNoBpeXxXaeHud 3oHaa. ['lo ckoH4YaHUK UCNbITAHUA 30HO U3BNEKAOT U3
PYHTA, a CKBAXXUHY TaMMOHUPYIOT.

[TpnmevaHwme—IIpn HEBO3ZMOXHOCTU AOCTUXEHNS 3a4aHHOWN TMyOUHbI (B TOM 4YUCNE U3-3a TPYAHONPOXOAU-
MbIX NPOCNOEK IPYHTA) B4aBNMBaHMe 30HAA B IPYHT AONYCKAETCH NPOBOANTL € 3ab0os npeaBapuTEnbHO NPONAEHHON CKBA-
XUHbI. [1pn HEOBXOAMMOCTU CKBaXXMHA obcaXmBaetcs TPybOW BHYTPEHHUM AMAMETPOM, NPEBbIWLAWUM AnamMeTp 30Haa
Ha 5—10 mmMm.
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5.4.7 Peructpauuio nokasartenen conpoTUBNEHUA TpyHTa BHedpPeHWUIo 30HAa MPOBOAAT B XKypHarne
McnblTaHUA (CM. NpUNoXeHne A), Ha anarpamMmmMHbIX eHTax U (M) 3NeKTPOHHOM 3anoMMHaroLeM YCTPOUCTBeE.
[1on Ucnonb3oBaHUK creyanbHbIX 30HOOB PETUCTPUPYIOT ACNONHUTENBLHO M3MepsaeMble napamMeTpbl. [pu
MCMOJb30OBaHUM 3N1EKTPUYECKNX 30HOOB perncTpauna nokasartenen 1 napamMmeTpoB Ha 3NeKTPOHHOM 3arnoMu-
HaloLWEM YCTPOUCTBE SABMSAEeTCH 0ba3aTeNbHON.

5.5 O6paboTKa pe3ynbTaToB

[1o AaHHBIM U3MepeHNI, NoNyYeHHbIM B NpoLecce UCNbITaHUA, onpeaenatoT 3HaveHUs q .., Q. (ANna Mexa-
HUYEeCKOoro 3oHaa) Unu q,, f¢ (ANa anekTpnuyeckoro soHaa), Apyrnx AonofTHATENTbHO N3MepsaeMblX NapamMmeTpoB
(AN cneunanbHbIX 30HOO0B), COCTABMAT TAbNULbI U CTPOAT rpadmUKkm USMEHEHUSA 3TUX BENUYUH MO rNybuHe
3oHAUPoOBaHMA (CM. nNpunoXxeHue B) 1 BO BpeMeHU (NpX NpepbIBUCTOM 30HOANPOBAHUN).

6 dunHamMunyeckoe 3o0HOUPOBaHUE

6.1 CywHocTb MeTOAa

6.1.1 WcnelTaHMe rpyHTa MeTo4oM AMHaMNUYeCKOro 30HAUPOBaHUA NPOBOAAT C NOMOLLULIO creumansHON
YCTaHOBKMW, obecnevnBatoLlllen BHeaApeHNe 30Haa yaapHbiM UK yaapHO-BUOpaLMOHHBIM CNOCODOM.

6.1.2 lNpn guHammn4eckom 30HANPOBAHUN U3MEPSAIOT:

- TNyOUHY NOrpyXeHust 3oHaa h oT onpeaeneHHoro YiMcna ygapos MofnoTa (3anora) npy yaapHoOM 30HAU-
POBaHWM;

- CKOPOCTb MOTrpyXeHnsa 3oH4a v nNpu yaapHo-BndpaLMoHHOM 30HAWUPOBaHUN.

[1To AaHHBIM U3MEPEHNI BBIMUCTIAOT YCNIOBHOE ANHAMNYECKOE COMPOTUBIEHMNE FTPYHTA MOTPYKEHUIO 30H-

Aa Pgy.

[TpnmeyaHune—Illpnucnonb3oBaHMm cneumnanbHbIX 30HA0B B MPOLECCe 30HANPOBAHUA MOTYT UBMEPATBLCS Xa-
PAKTEPUCTUKM TPYHTA (SNEKTPUYECKOE CONPOTUBNEHME M Ap.) nnun (M) AONONHUTENbHBIE NAapaMeTPbl NpoLecca 30HANPOBA-
HUSA (NepemMeLLeHUss U YCUIns, nepegaBaemMble Ha 30H4 Npy yaape, n ap.).

6.2 ObopyaoBaHue n npudopsbl

6.2.1 B cocTaB ycTaHOBKM ANA UCNbITAHUA TpyHTa AMHAMMUYECKUM 30HOMPOBaHMEM OOJKHbI BXOOUTD!

- 30HA (HAbOpP WTAHT U KOHNYECKUA HAKOHEYHUK);

- yOoapHoe YCTPOMUCTBO AN NorpykeHust soHaa (MosnoT UM BUOPOMONOT);

- ONOPHO-aHKepHOoe YCTPOMUCTBO (pamMa ¢ HanpaBnARLWMMA CTOUKaAMMN);

- YCTPOUCTBA AN N3MePEHNS rMyoOunHbl NN CKOPOCTU NMOTPYXXEHUS 30Haa.

6.2.2 B 3aBUCUMOCTU OT 3HAYEHNN HEODXOANMOW yAENBbHOMN SHEPTUM 30HANPOBaHNA B pasfIAYHbIX TPYH-
TOBbIX YCINOBUAX U gMnanascHa U3MepsaeMoro YCroBHOMO AMHaMMYeCKoro ConpoTUBNEHUA TPYHTa YCTaHOBKA
noapasfensitoT B COOTBETCTBUNM ¢ Tabnuuen 2.

Tabnwunuya 2

TuUn yCTaHOBKU YaenbHas 3Heprusa 3oHAMpoBaHua A, Hicm | YcnoBHOe AnHaMu4eckoe conpoTueneHune rpyHta p, Mlla
Jlerkas 280 1o 0,7 BKIHOM.
CpeaHsst 1120 Cs. 0,7 no 17,5 Bkntowu.
Tsaxkenas 2800 CB. 17,5

[MTpnmevaHms

1 MNMpeaBaputenbHoe onpeaeneHmne yCernoBHOIroO AMHaAMMYECKOro ConpoTUBNEHUs TPyHTa Ans Bbibopa Tuna ycra-
HOBKM NPOBOAAT MO POHAOBLIM MaTepmanam, AaHHbIM UCMNbITAHUY B MEPBbIX TOYKAX 30HANPOBAHUS UMK MO JaHHbIM Dy-
PEHUS.

s HpH UCTbITaAHWUWN TPYHTOB B CTECHEHHDbIX YCITOBUAX OQO0MNyCKaeTCA NpuMeHeHUe Maﬂ0r86apHTH bIX YCTAHOBOK INPU
HAallM4nN OaHHbBbIX COMNOCTaBUTEIIbHbBIX MCMNbITAHUN HA CTaHAAPTHbLIX YCTaHOBKaX.

6.2.3 YgapHoe yCTpONCTBO AO/MKHO COOTBETCTBOBATL TpeboBaHUAM, NpuBedeHHbIM B Tabnuue 3.
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Tadbnwuwua 3

YaapHoe 30HAUMPOBaAHUE YCTaHOBKOW
YaapHo-BnbpaunoHHoe
Xapakrepuctuka obopynosaHus
. . ) 30HAUPOBaHUE
JTerkon cpeaHen THXEJTON

Macca monorta (BubpomornoTa), Kr 30 60 120 350

BbicoTa nageHns monorta, Cm 40 80 100 —
MakcnmanbHbIN X004 yAapHOU YacTu, CM — — — 13,5
MomeHT macchl AebanaHCcoB, Kr- CM — — — 200
YactoTa yaapos, ya/MyH 20—50 15—30 15—30 300—1200

[TpumeyaHwue—ITlocneynanbHOMY 334aHUI0 HA U3bICKAHUA AOMYCKAETCH UCMONMb30BaTh yaapHOE YCTPOWN-
CTBO C ApYyrMmMmu napameTtpamu. MIHTepnpeTaumio pe3ynbTaToB UCMbITAHUW B 3TOM Cry4ae crieayeT NPOBOAUTb HA OCHO-
B& BKMOYEHHbIX B CTPOUTENbHbIE HOPMbI (MPaBuna, ctaHaapTbl) CTATUCTUYECKUM OOOCHOBAHHLIX 3aBUCMMOCTEN (Tab-
nuu) Mexay yCnoBHbIM AMHAMUYECKUM COMPOTUBINEHNEM FPYHTA U pe3ynbTataMmu onpeaeneHns XapakTepUCcTUK rpyHTa
OPYrMMU CTaHAAPTHBIMWY METOJaMM.

6.2.4 Cxema KOHCTPYKUMM 30HAA ANA yaapHOro soHANMPOBaHMA M OCHOBHLIE NapaMeTpbl 30HAO0B NpuBe-
OeHbl B NnpunoXxeHun b.

6.2.5 BcooTBeTCTBUM C TpeOOBAHUAMM HOPM UITU TEXHUYECKUM 3aaHNEM Ha N3bICKaHNA MOTYT UCTOSb-
30BaTbCA cneLnanbHble 30HAbl, UMeLLne JONONHUTENbHbIE NU3MEepPUTEbHbIE YCTPONCTBA N AaTYMKN (JaTYnKA
3NEKTPUYECKOro ConpoTUBNEHNUS], TEH30daTYMKN, akcenepoMeTp 1 Ap.), NO3BONAKLWNE U3MEPATb AOMOMHU-
TenbHble XapaKTePUCTUKN TPYHTA UK KOHTPONMPOBAaTh NPOLLECC 30HANPOBaHMUS.

6.3 [NoarotToBKa K UCNbITAHUIO

6.3.1 MoaroToBKy K paboTe ycTaHOBKM AJIA UCMbITAHUSA TPYHTa AMHAMUYECKUM 30HOMPOBaHNUEM MPOBO-
OAT B COOTBETCTBUM C TpeDOBaHUAMU NHCTPYKLNK MO ee 3KcnnyaTaLuu.

6.3.2 [pn HeobxoaMMOCTU NPOBEPSAOT NPAMONIMHENHOCTb WTAHI U CTeneHb M3HOCAa HAaKOHeYHUKa B
COOTBEeTCTBUN C 5.2.5.

6.3.3 OTKOHEeHNEe MadTbl YCTAHOBKN OT BEPTUKANN He AO/MKHO NnpeBbillaTh 2°.

6.4 lNpoBeneHne UCNbITAHUA

6.4.1 OduHamun4veckoe 30HONPOBAHWE cneayeT BbINOMHATL HENPEpPLIBHOW 3aOUBKOW 30HAA B TPYHT CBO-
0oaHo NagatoWwmm MOTOTOM UMM BUDPOMONOTOM, cobrntogada nopaaok onepaunit, npeaycMoTpeHHbIN MHCTPYK-
Lnen no sakcnnyartawm yCTaHOBKMN.

6.4.2 lepepbiBbl B 3abMBKe 30HAA AONYCKAOTCA TONbKO ANS HapalMBaHUA WUTaHr 3oHAa.

6.4.3 MpnyagapHOM 3oHOMPOBaHUU crneayeT pukcupoBaTh rNyOuHY NorpyXXeHunsa soHaa h ot onpeaeneH-
HOro Yncna ygapoB MoJsioTa (3anora), a npy ygapHo-BnbpaLunoHHOM 30HANPOBaHUN — NPOBOANTL aBTOMaTK-
YEeCKYH0 3anucb CKOPOCTU NOrpyXeHus 3oHaa V.

6.4.4 Yncno ynapoB B 3anore npu yaapHom 30HAUPOBaHUW cneayeT NpuUuHUMaTh B 3aBUCMMOCTU OT
COCTaBa U COCTOAHUA TPYHTOB B nNpegenax 1—20 yaapoB, ncxoast na rnybuHbl NorpyXeHnsa 3oHaa 3a 3anor
10—15 cm, onpegensseMon ¢ TOUHOCTbIO = 0,5 CM.

[TpnmedaHune—Ilo cneunanbHOMY 3a4aHNI0 HA U3bICKAHUSA OOMYCKAETCH (PUKCUPOBATb YMNCIO yOapoB Npw
NOrpy>XeHnn 30H4a Ha onpegeneHHbin nHTepBan rmybuHel (Hanpumep, Ha 10 cm).

6.4.5 B npouecce 30HANPOBaAHUA HEODXOAUMO OCYLUECTBNATL MOCTOSAHHbLIA KOHTPOMb 3a BepTUKanb-
HOCTbLIO MOrpyXXeHus 3oHaa.

[1lpn HapalwmBaHUM 3BEHLEB KOJIOHHY LUTAHI NOBOPavnBaloT BOKPYr OCU NO X004y YacOBOM CTPENKU C
MOMOLLLIO LUTAHTOBOTO Ktodva. ConpoTUBEHNE NOBOPOTY LUTAHT, BO3HUKaKOLWEE B pe3ynbTaTe TPEeHUA LUTaHT O
FPYHT, NpU KpyTAaLwwemM MoMeHTe Ao 15 KH - cMm cneayeT yduThiBaTh NpY 0bpaboTke pe3ynbTaToB UCMbITaHUSA NO
6.5.2. B cnyyae 3Ha4YnUTENBLHOrO CONPOTUBMNEHUSA NOBOPOTY KOMOHHLI LUTAHT (MPU KPYTALWEM MOMEHTe bonee
15 KH - c™M), BbI3BaAHHOIO UCKPUBNEHUEM CKBaXKWHbI, 30HA M3BMeKaT U3 FPyHTa U NOBTOPAOT UCMbITAHME B
HOBOW TOYKe 30HONPOBaHUA Ha PpacCTOAHUN 2—3 M OT NPEXHEW.

6.4.6 VcnbiTaHWe 3aKkaHUYMBAKOT NOCNe AOCTUXKEHUA 3a4aHHON MYOUHBI NOTPYXXeHUs 3oHa4a UK B criyyae
PE3KOro yMeHbLUEeHUs1 CKOPOCTU NMorpykeHunst soHaa (MeHee 2—3 cm 3a 10 yoapos unm meHee 1 cM/c). o OKOH-
YaHUM UCNbITAHUA 30HO U3BMEKAOT U3 TPYHTA, a CKBaXKUHY TaMMNOHUPYIOT.
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6.4.7 Perncrtpauuo pe3ynbTaToB UCNbITAaHUA MPOBOAAT B XKypHane UCnbiTaHUsA (CM. NpunoXxeHue A), Ha
anarpaMMHbIX NeHTax 1 (M) 3NeKTPOHHOM 3anoMuHarLwem yctpouctee. ['1py UCcnonb3oBaHUM cneymanbHbIX
30HOOB PEerncTpuUpyroT ACNOMHUTENTBHO U3MepsaeMble napamMmeTpbl.

6.5 Ob6paboTka pe3ynbTaToB

6.5.1 Mo gaHHbIM N3MepEeHUIA, NONYyYEeHHbIX B NPoLLecce UCTbITaHUA, BBIMUCTIAOT YCIIOBHOE AMHaMUNYEeC-
Koe COMpPOTUBIIEHUE TPYyHTa p.

6.5.2 llpu ucnbiTaHKUM yaapHbIM cnocobom 3HadeHue p,, Mla, onpeaenatoT no gopmyne
pdzAK1 ‘Kz'n/h,

roe A — yaenbHasaaHeprus soHguposaHus, H/cm, onpeaensemas no tabnuue 2 B 3aBUCUMOCTUOT TUMAa ycTa-
HOBKM;

Ky — KoathdULMEHT yyeTa notepb SHEprum npy yaape MonoTta O HakoBasbHIO U Ha ynpyrue gedopma-
LI LLITaHT, onpeaensaemMsbli no tTabnuue 4 B 3aBUCUMMOCTW OT TUMNa YCTAHOBKU U TNMYOUHBI NOrPY>KeHUS
30Haa:

K, — Koa(pdULMeHT yyeTa noTepb SHEPTUN HA TPEHNE LUTAHT O FPYHT, onpeaensieMblil B 3aBUCUMOCTA OT
YCUINSA NMPU NOBOPOTE LUTAHT.

Tadbnwua 4

KosppuuneHT K, npu ycTaHOBKe
[ nybuHa norpy>keHusa 3oHaa, m
nerkou cpeaHen TSXKENON
CB. 0,5 oo 1,5 Bknowu. 0,49 0,62 0,72
CB. 1,5 no 4,0 BKNou. 0,43 0,56 0,64
Cg. 4,0 pgo 8,0 BKIou. 0,37 0,48 0,57
Cg. 8,0 go 12,0 Bkniom. 0,32 0,42 0,51
CgB. 12,0 go 16,0 BKI1IOM. 0,28 0,37 0,46
Cg. 16,0 go 20,0 BKI1tou. 0,25 0,34 0,42

[1pn KpyTALLleM MOMeHTe MeHee S KH -cM K, = 1; 0T 5 Ao 15 kKH - cm K, onpeaenatoT onbITHBIM NyTEM MO
pe3ynbTatam ABYX NapannenbHbIX UCNbITaHWUW yaapHbIM 30HANPOBAHUEM, OOQHO N3 KOTOPBLIX NPOBOAAT OObIY-
HbBIM cnocoboMm, a apyroe — B pasdbypmMBaeMon UHTepBanamMmm ckBaXuHe. [Npn OTCYTCTBUU TaKUX AaHHbIX
AornyckaeTtca AN OPUEHTUPOBOYHbBIX pacyeToB NPUHUMAaThL 3HaYeHUa K, No npunoxeHuto [

n — 4Y1Cno yaapoB MONoTa B 3anore;

h — rnybuHa norpyxeHus 3oHaa 3a 3arnor, CMm.

6.5.3 lpu ucnbiTaHn yaapHo-BUMOpaLNOHHBIM CNOCODOM 3Ha4YeHne p, onpeaensatoT B COOTBETCTBUN C
npunoxeHuem 1.

6.5.4 [loBbIMUCNEHHBIM 3HAYEHNAM P ,CTPOAT CTyNeHYaTbIN rpadrKk U3MeHeHUs yCITOBHOMo AnHamMn4yec-
KOro COMPOTUBNEHUSA TPYHTaA NO rnybuHe norpyXeHusa 3oHaa (cMm. npunoxeHue E). Ha rpaduke BblagensoT
MHTEepBanbl, HA KOTOPLIX YCPEeAHAIT 3Ha4YeHna p,,.

7 Y4yeT Tpe6oBaHMN MeXAYHAPOOHbIX CTaHOAPTOB

/.1 OCHOBHbIe TepMUHbI M oNpedeneHna Ha UCNbITaHUA TPYHTOB MeTodaMy cTaTUYeckoro M gnHammyec-
KOro 30HAMNPOBaHUSA, NPUMEHAEeMbIe B MeXAyHapodHbIX CTaHAapTaxX, a TakKe CBeeHUs1 0 COOTBETCTBUN MeEX-
OYHAPOAHbBIX TEPMUHOB TEPMUHAM, UCMONb3YEeMLIM B HACTOALLEM CTaHAapTe, NpuBeaeHb! B NpUnoXeHUn K.

7.2 TlocneunanbHOMY 3agaHUI0 Ha U3bICKaHUSA A0NYyCKaeTCcs BhINMONMHATE AMHaMUYeckoe 3oHANpoBaHue
rPYHTOB NpobooTdbopHUKkom (Meton SPT) B cootBeTcTBUMU C [1].

NHTepnpeTauuto pesynbTaToB UcnbiTaHMM MeToaoM SP T cneayeT NpoBOAUTL HA OCHOBE BKITHOYEHHbIX B
OEeACTBYOLLME HOPMATUBHBLIE AOKYMEHTHI CTAaTUCTUYECKN ODOCHOBAHHBLIX 3aBUCUMOCTEN UMK Tabnuy, Mexay
nokasatensmMmm conpoTUBNEHUATPYHTa BHeAPEeHUIO 3oHAa U pe3ynbTatamMuonpegeneHns XxapakTepucTUK rpyH-
Ta APYrMMU cTaHgapTHeIMU MeTodgaMu. [1pyu BbINONHEHUU U3bICKAHWUW chneayeT BbINOMHATE KOHTPONbHBIE
CONOCTaBNEeHUdA pe3ynbTaToB UCMbITAHUX MeToaoM SPT 1 npsaMbIMy cTaHAAPTHBIMUA MeTo4aMM Ha KIHoYeBbIX
yyacTKax.

8
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[MpunoxeHwve A
(pekomeHayemoe)

dopma nepBOM U NOCNEeAYOLNX CTPAHUL XYPHaNOB NoNeBbIX UCMNbITAHUA FTPYHTOB CTaTUYE€CKUM
M AUHAMUYECKUM 30HOAUPOBaHUEM

Popma NepBoOUn CTpPaHnLUbl XypHana

OpraHunsauus

XypHan ncnbiTaHUA FPyHTA
METOAO0M

OBOBbEKT (MYHKT)

CoopyxXeHune

JJ,aTa rnpoeeacHnA NCrblTaHNA. Ha4arllo

OKOH4YaHWne

To4kn soHanpoBaHus Ne

Tnn yctaHOBKW

Twvn 3oHAA

N3meputenbHble yeTponcTea un npnbopsl (Tnn n Homep)

MeToauka ncnbiTaHus, U3MepsieMble napameTpbl

dopmbl nocneaywmx CTpaHuy, XXypHana

KypHan
MCMNbITAHUA TPYHTA METOAOM CTAaTUYECKOro 30HANPOBaHUA

Touka 3oHanpoBaHmns Ne Cxema pacnonoxeHust
[lata npoBeaeHns NCnbiTaHUA: Ha4Yano TOYKM
OKOH4YaHue
KoopanHatbl TOUKN. X =
Y =
ADCONOTHaAA OTMETKA TOYKU M
[ nybnHa 3o0HANPOBaHUS M
PacctosiHne o bnwxanwen BbipaboTku M
EZZZOTMB”E’;ME pr;ITa HOOO YaensHoe YaensHoe o (;6”‘Leee .
rny6uHa oK HHHE‘ : 6“; Z”T JIBHOT COMNPOTUBNEHUE | CONPOTUBNEHNE Obuiee rlrp :’:EHH;H
NOrpy>KeHUs PUBOP PyHTa NoAa Ha mydrTe COMNPOTUBNEHUE ggma o [TpumevaHne
30HOAa, CM ) HaKOHE4YYHUKOM TPeHWUA 30HAa PyHTAa Q, kH
non Nno DOKOBOU soHaa g, MMa £ Ma NOBEPXHOCTU
e S’ Q., kH
HAKOHEYHUKOM | MOBEPXHOCTH 3oHOa W,

[TpumevyaHwms

1 [pu NnpepbIBUCTOM 30HANPOBAHUN NMapaMeTPbl 4OMNONMHUTENBHO PEMMCTPUPYIOT BO BPEMEHN B NPOLIECCE UCTbITA-
HUW Ha 3aJaHHbIX MybuHax.

2 [lpn penakcaumoHHO-NON3y4nx («co crabunusaumen» 3oH4a) U ANCCUNALUUNOHHBIX UCTBITAHUSIX PErncTpauns
COMNPOTUBINEHUN TPYHTA U APYIMX NapamMmeTpoB (MOPOBOro AaBNeHUs, TeMNepaTypbl U Ap.) BO BPEMEHW HA 3a4aHHOM rybu-
HE BbINONHAETCS (HE peXe): BMOMEHT, NpeALleCcTBYIOWWNA NPEKpaLL,eHUIO NOrPyXeHNs 30H4a CO CKOPOCTbIo 1,2 M/MUH; cpa-
3y Nocre HavanawucnoelTaHus; Yepes 0,5 MUH; ¢ NePBOU NO AECATYIO MUHYTY — C MHTEpPBanom 1 MUH 1 ganee c UHTeEpBanom
2 MWH; cpa3sy nocne Bo3006HOBNEHUS MOrPyXeHns 3oH4a cO CKOPOCTbio 1,2 M/MUH.
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KypHan
UCNbITAHUA FPYHTA MeTOAOM AMHAMUNYECKOro 3I0HAWPOBAHUA

Cxema pacnonoXeHus

To4yka soHaunpoBaHus Ne

Ilata npoBeaeHns NCNbITAHUA: HA4Yano TOYKU
OKOHYaHue
KoopanHaTtbl TOUKU: X =
Y =
ADCONOTHasA OTMETKA TOYKN M
" NybuHa 30HAMPOBAHUS M
PaccTosiHue o Bnumxxanwewn BblipaboTKu M
VG Y nybuHa [TonpaBo4Hble | AcnpaBneHHoe v YcnoBHoe
Jyonna Mcno norpy>keHus | KOdPPULUKNEHTbI | HNCNo yaapos B AcNbHaA SHEPCZH OUHaAMUYECKoe Mpume-
NOTPYXEHUA | yAapoB 30HAAa 3a 3anore SoHAMPOBaHUA A, CONnpoTneneHne rpyHTAa yaHue
30HAOAa, CM | B 3anore H/cm
3a50r, C™m K, K, n-(K,-K,) p, Mlla
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[MpnnoxeHve b
(obsizaTenbHOE)

CxeMbl KOHCTPYKLUA 30HAOOB
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CXeMbl KOHCTPYKLMIA 30HA0B U UX OCHOBHbIE NapamMeTpbl npeacTasneHsbl HaA pucyHke b.1 n B Tabnuuax b.1 n b.2.

a) MexaHu4ecKkni
30H (Tun 1)
OnA CTaTU4eCcKoro
30HOAUPOBaHUA

Z 1
3
N
M-
A

4
1 ]| v
1 | 6
0) InekTpruveckuin B) 30HA ANS
30HA (Tvn 11) AWHAMUYECKOro
ANA CTaTUYeCKoro 30HAMPOBaHUA
30HAMPOBAHUSA (yoapHbIn)

T — KOHYC; 2 — KOXyX; 3 — wWTaHra; 4 — mydra TpeHus

PucyHok b.1

Tabnuua b.1 — OcHOBHble NapameTpbl 30HAOB AN CTAaTUYECKOro 30HANPOBAHUA

OCHOBHbIE NapamMeTphbl

Yactn 30HO0B
MEeXaHWU4YeCKOro 30Haa SNEeKTPUYecKoro 3oHaa

KoHyC:
- Yron npu BepLlimnHe KoHyca, rpaj 60 60
- QnameTp OCHOBaHUA KOHyCca, MM 35,7 35,7
Mydta TpeHuns:
- HAPYXXHbIN gnameTp MmydpTbl, MM — 35,7
- gnnHa mydtbl, MM — 310,0
KOoXyX:
- HAPYXXHbIN gnameTp KoXyxa no HU3y, Mm 35,7 —
- ONMMHA KOXYyXa, MM 74.0 —

11
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OkonyaHue mabnuubi b.1

YacTtn 30HO0B

OCHOBHbIE NapameTpsbl

MEXaHWUYECKOIro 30H44

ANTEKTPUHEeCKOro 3oHAaa

LLiTaHrm 3oHO0B;
- HAPYXXHbIN AnameTp, MM
- ANVHA 3BEHbEB, M, HE MEHEE

36,0
1,0

34,0
1,0

[TpnmevaHwmns

1 HakoHe4YHUK 3NeKTpUYecKoro 3oHga gosmkeH MMeTb Hag MymToOn TPEHUSA UNNMHAPUYECKYIO YacTb ANTMHOWN HE
MeHee /2 MM HapyXHbIM gnamMmeTpoM, PpaBHbIM AnamMeTpy My Tbl TPEHUS.

2 [lo cneunanbHOMY 33a4aHUIO0 HA MU3bICKAHMA AONYCKAETCH UCMONb30BaTh 3MEKTPUYECKUN 30HJ C ANaMeTpoMm
OCHOBaHus KoHyca 25—50 mm. Npu nabickaHmaX Nog 34aHNs U COOPYKEHUS MOHUMMKEHHOTO YPOBHS OTBETCTBEHHOCTU MO-
NPaBOYHblE KOIMDULMEHTBI ANS NMoKasaTtenen ConpoTUBMNEHNN FTPYHTa 30HAUPOBAHUIO AOMYCKAETCH HE NPUMEHSITD.

3 o cneunanbHOMY 3a4aHNI0 HA N3bICKAHUA 4OMNYCKAETCA NCNONMb30BaTh 3NEKTPUYECKUN 30HA, C ANTMHON My P Thl
TpeHna 124,9—142,8 mm. 3amepeHHble yaernbHble CONMPOTUBINEHUS TPYHTA HA MydTe TPEHUS HEODXOAMMO NCNONBb30BATL
C NONPaBOYHLIM KOIPDULNEHTOM, YHUTBIBAIOLMM NMOHMKEHHYIO «NPOPaboTKy» rpyHTa BAOMb YKOPOHYEHHOU MydOTHI.

4 [ns anekTpu4veckoro 3oHaa AonycKaeTcs Ha3Ha4vaTbh APYron HApPYXXHbIM AnamMeTp WTaHr, HO He Bonee 55 mm.
LTanra ¢c anameTpom, NpeBbLIWAKLWMM gnamMmeTp 30HA4a, A0MMKHA pacnonaratecs He bnmxke 300 MM 0T MyddThbl TPEHUS.

Tabnwuya b.2— OcHOBHble napamMeTpbl 30HAOB AN AMHAMUYECKOIO 30HANPOBAHUS

YacTtn 30HO0B

OCHOBHbIe NapamMeTpbl 30HO0B

- ANMVHa 3BEHbEB, M, HE MEHee

yOapHOro yAAPHO-BUDPALIMOHHOTO
KoHycC:
- Yron npu BepLlinHe KoHyca, rpag 60 60
- AgnameTp OCHOBaHMS KOHyCca, MM 74 .0 100,0
LLiTaHrm 3oHO0B:
- HAPYXXHbIN gnameTp, Mm 42,0 62,5
1,0 1,5

MU METOLOAMMN.

[ PVMEYaAaHWE — [1o crneynaribHOMy 3agaHMO Ha U3bICKaHUA A0NYyCKaeTCH UCTIOTNb30BaThb 30HALI C APYIMMU

napameTtpamu. MIHTepnpeTayuio pe3ynbTaroB UCTbITAHMWA B 3TOM Cly4ae cnegyert NnpoBOANTb HA OCHOBE BKITHOYEHHbIX B
OEVUCTBYIOLWME HOPMATUBHbBIE AOKYMEHTbI CTATUCTUHYECKM ODOCHOBAHHbLIX 3aBMCUMOCTEN (Tabnuu) mexay yCroBHbIM

ANHaMUHECKUM CONPOTUBIIEHNEM TPYHTA U pedyiibTaTaMU OlpeaelieHNA XapaktepuCtuk rpyHtTa gpyrmnMm CtaHaapTHbI-
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[MpunoxeHve B
(pekomeHayemoe)

O6pa3ey rpacdnyeckoro ocpopMneHna pesynbTaToB UCNbITAHUA FPYHTA
MeTOAOM CTaTUYeCKOoro 3oHAMpoBaHUnA

B.1 MexaHn4ecKkuwn 30HAO

MacwTtab rpadnKkoB:

- 10 BEPTUKAIMN:
anaH1cecm—1 m;

- 110 TOPU3OHTANMN:
ana q. 1 cm —2 Mlla (g, =z 1 Mla); 1 cm — 0,2 MlNa (g.< 1 Mla),
ana Q. 1cm — 5 kH.

0 4 8 12 16 20 q., Mla
Pa3pes
CKBaXWHb 10 20 30 40 50 Qg kH
0
1 CyrnuHoK 1
a- QII
2
2 CyrnuHoK 3
f' QII
4
5
3 [lecok MenkuA
f- Qp 6
7 O
e
8
9
H, M

PucyHok B.1 — 'pacmkun namenenns q,. n Q, B 3aBUCUMOCTU OT IMyOnHbI NOrpyxeHns sonaga H
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B.2 9nekTpu4ieckKknwn 30HA

MacwTtab rpaunKoB:

- 10 BEPTUKATMN:
anaH1cvm — 1 m;

- 110 TOPU3OHTAIMN:
anaq.1cm —2 Mlla (g, =1 MlMa); 1 cm — 0,2 MlNa (g, < 1 Mla),
ansa f. 1 cm — 20 klla.

0 4 8 12 16 20 q, Mla
Pa3pe3
CKBaXXUHbI 40 80 120 160 180 [, «lla

1 CyrnnHok
a- QII

2 CyrnuHoK
f' QII

3 Mecok menkun
f' QII

H m

PucyHok B.2 — ['padrku namenenns q,. n f B 3aBUCUMOCTU OT IMyOUHbI NOrpyeHns 3oHaa H
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Mpunnoxenve I
(pekomeHayemoe)
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KoacdbdumumeHT K, yueta notepb 3Heprum Ha TpeHue LUTaHF O FPYHT

KosgpduumeHT K, Ansi rpyHTOB
[ nybuHa norpy>keHua aoHaa, m
necyaHbIX [MUHUCTBIX
Cs. 0,5 no 1,5 BKItou. 1,00 1,00
» 1,5 » 40 » 0,92 0,83
» 40 » 80 » 0,84 0,75
» 8,0 » 12,0 » 0,76 0,67
» 12,0 » 16,0 » 0,68 0,59
» 16,0 » 20,0 » 0,60 0,50

[Mpunoxenve A
(pekomeHayemoe)

OnpepeneHue ycrnoBHOro AMHaMU4eCKOro CoOnpoTUBIEHUA FPyHTa NOorpyXeHUKo 30H4a
npu ygapHo-Bu6pauMoOHHOM 30HAUPOBaAHUMN

3Ha4YeHne Py BbIYUCHAOT Mo oopmyne

(0.1)

_ KKy

Py y

rae K; — KOSMUUMEHT, y4YNUTLIBAIOLWUA NOTEPU SHEPTUN NPY YAAPHO-BMOPALMOHHOM 30HANPOBAHUW;
K, — KO3(h(PUUMEHT, y4nUTbIBAIOWMIN NapaMeTpbl NPUMeEHsieMoro o6opyaoBaHus;
V — CKOPOCTb NOIPYXEHUs 30HAA NPU yaapHO-BUOPaLNOHHOM 30HANPOBAHUN, M/C.

[ nybuHa norpyXeHusa 3oHaa, m KoappuumeHt K,
Ca. 0,5 no 1,5 Bknou. 0,74
» 1,5 » 40 » 0,72
» 40 » 80 » 0,70
» 8,0 » 12,0 » 0,68
» 12,0 » 16,0 » 0,65
» 16,0 » 20,0 » 0,62

Ina napameTpoB 0b6opyaoBaHus, NPUHATLIX B Tabnvue 3, K, = 224 x 103 H/cm.
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[MpnnoxeHwe E
(pekomeHayemoe)

O6paseL rpaduyeckoro opopmMneHus pe3ynbTaToB UCNbITAHUA TPYHTa MeTOA40M AUHAMUYeCKOro
30HOUPOBaHUSA

MacwTtab rpadhnKkoB:

- M0 BEPTUKATMN:
ana H1cm —1 wm;

- 10 TOPU3OHTAanMN:
anan1cvm— 100 ygapos,
ana p,1cm— 2,0 Mla.

200 400 600 800 1000 n

Paspes
CKBa)XUHbI 4 8 12 16 20 P, Mlla

1 CyrnnHoK
TBEepAbl
a - Qg

2 CyrnnHoK
nonyTeepAbIA

a - Qp

o g A W N
J
_QI‘
|
Ll
()
-q
o

© ©

10
11

3 CyrnnHoK

TYronnacTuyHbIN
a - Qqpp

o 0~

®

-
o W

12
H M

e — HOMepa Touek 1 — 12, ykasbiBaloLWMX YACTO YAApOB B 3a50re HapacTaloLMM UTOMOM;
(1) — HoMep nHTepBana OCpPeaHEHHOTO 3HaueHUs! Py

PUCYHOK E.1 — [ pathukn N3MEHEeHUs1 n 1 Py B 3aBUCUMOCTU OT rMyOUHbI NOrpyeHust 3oHaa H
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[MpunoxeHnwune X
(cnpaBo4HOe€)

TepMUHBLI U onpeaeneHus, UCNonb3yeMble B MeXAYHapoAHbIX cTaHAApTax Ha UCTNbITaHUe rPyHTOB
MeToAaMun 30HAUPOBaHUSA

Cone (cm. [2]—[6]), cone tip (cm. [4]) — KOHYC.

Cone penetration test (CPT) (cm. [2]—[5]), cone sounding (cm. [4],[6]) — cTatnyeckoe 30HANPOBAHNE.

Cone penetration test with pore pressure (CPTU) (cm. [2]) — cTaTnyeckoe 3oHANPOBaHUE C NU3MEPEHUEM NOPOBOTIO
NaBleHUs.

Cone penetrometer (cm. [2]—[6]), penetrometer tip (cm. [4],[6]) — HAKOHEYHMUK.

Cone resistance (cm. [2]—[4],[6]), end bearing resistance (cm. [4],[6]), cone penetration resistance (cm. [5])
g, — W3MepeHHOe yaenbHOe CONPOTUBMNEHNE FPyHTa NOJ KOHYCOM NpU CTaTUYeCKOM 30HAMPOBaHUMN.

Continuous penetration testing (cm. [5]) — HenpepbIBHOE 30HANPOBAHME.

Corrected coneresistance (cm. [2],[3]), corrected total coneresistance (cwm. [4]) g, — OTKOppPEKTUPOBaAHHOE yAENbHOE
COMPOTUBIIEHNE TPYHTA MNO4 KOHYCOM, OnpeaenseTcs no opmyne

q; = q, + (1 —a)u,, OK.1)

rae g, a, U, — CM. HacTosiLLee NPUINOXEHE.
Corrected friction ratio R, (cm. [3]) — oTKOppEKTMPOBaHHOE PPUKLIMOHHOE OTHOLLEHUE, onpeaenseTcsano gopmyne

Ry, = (f.Jg,)100 %, 0K.2)

rae f,, g, — CM. HacTosiLee NPUNOXeHne.

Corrected sleeve friction £, (cm. [3]) — yaenbHoe conpoTUBNEHUE rPyHTa Ha My TE TPEHUSA, OTKOPPEKTUPOBAHHOE C
YY4ETOM MOPOBOro AaBlEHUS.
Discontinuous penetration testing (cm. [5]) — npepbIBUCTOE 30HANPOBAHUE.
Dissipation test (cm. [2],[3]) — ancecnnaunoHHOE UCTbITAHKE.
Drive rods (cm. [6]) — wTaHrm gnsa guHaMU4YeCcKoro 30HAUPOBaHUS.
Dynamic penetrometer (cm. [6]) — 3014 A4NS AUHAMUNYECKOTO 30HAUPOBAHWS.
Dynamic probing (DP) (cm. [6]) — AMHaMmnyeckoe 30HANPOBAHUE.

Electrical CPT (cm. [3]) — cTaTtndveckoe 30HANPOBAHNE 3NEKTPUHECKUM 30HOOM.

Electrical cone penetrometer (cm. [4]—[6]), electronic cone penetrometer (cm. [4]) — 3NEKTPUYECKUN (3NEKTPOHHbLIN)
HaKOHEYHMUK.

Electronic piezocone penetrometer (cMm. [4]) — 3NEKTPOHHBIN HAKOHEYHUK C 4aTHMKOM NOPOBOro AaBMNeHUs!, pacro-
NOXEHHbLIM B KOHYCE.

Energyratio ER (cm. [7]), E (cm. [1],[6]) — KOS PULMEHT, paBHbIV OTHOLLEHUIO (DAKTUHECKOW SHEPIUK, NepeaaBae-
MOW Ha LWITaHry, K TEOPETUHECKON 3HEPIrumM cBOBOAHO Nagarwero MosnoTa.

Excess pore pressure Au (cm. [2]—[4]) — n3bbiTouHOE NOPOBOE AaBrneHne Au, onpegensitoT no popmyne

AU = U — Uy, (2K.3)

rAe U — CM. HacTosiWee NpUNnoXxeHue, U, — NpUpoaHoOe NOPOBOE JaBleHne, CyLLeCTBOBaBLUIEE B IPYHTE 40 Havana 30H-
OVNPOBAaHUS.
Friction ratio R;(cm. [2]—[6]) — dpuKLUNMOHHOE OTHOLEHWE, ONpeaenseTcs no popmyne

R; = (f./q,.)100 %, OK.4)

rae f, q. — CM. HacToslLLLee NPUNOXEHNE.

Friction reducer (cm. [2]—[5]) — ywmpuTtens.

Friction sleeve (cm. [2]—[4],[6]) — mydTa TpeHwus.

Initial pore pressure u;(cMm. [3]) — HavanbHOE NOpoBOE AaBreHne, U3MepeHHoe B Havarne ANCCUnaunoHHOro UCTbI-
TaHUA.

Mechanical CPT, CPTM (cm. [5]) — cTaTnyeckoe 3o0HANPOBaAHUE MEXAHUHYECKUM 30HAOM.

Mechanical penetrometer (cm. [6]) — mexaHnyecknm 3oHA.

N-value, N (cm. [1],[6]) — uncno yaapos, Tpebyemoe ans norpyxeHnst HakoHevyHuka (mcnelitTaHne metogom DP) nnn
NpobooTHopHUKa (McnbiTaHne metogomMm SPT) Ha OUKCUPOBAHHBIW MHTEPBAnN rMyobuHbI:

Ne, = (ER_/60) N, (OK.5)

rae Ny, — OTKOPPEKTUPOBaHHOE YNCIO yaapoB, ER, — CM. HacTosilee NpUnoXeHue.
Net area ratio a (cm. [2],[3]) — ymncTein nnowagHon KosdduumnenT a, onpeaensoTt no dopmyne

a=AJA, OK.6)

rae A, — nrowazb NonepeyHoro ceveHrst TEH303NeMEHTa UMK LUITOKa Ha KOHYCOM Ha y4acTKe, rae AevCTBYyeT NOpPOoBOE
JaBneHue, A, — nnowaab OCHOBaHUS KOHyCa.
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Net cone resistance q, (cMm. [3]) — 4ncToe yaenbHOe CONPOTUBNEHNE TPYHTa NOA KOHYCOM, onpeaensieTcsi No op-
Myne

qﬂ — qf — GVO’ ()'K?)
rage qf — CM. AaHHOE TNPUIoxxeHune, GVO — MpnpoagHoe MnoriHoe BepTnKaribHoe AaBlieHne B rpyHTe A0 Haalla 30HANPOBa-

HUS.
Net friction ratio R, (cm. [3]) — uncToe PpuKLMOHHOE OTHOWEHUE R, , onpeaensioT no gopmyne

R, = (fJ/q ) 100 %, (OK.8)

rae f., q, — CM. HacTosiLee NPUINOXEHNE.
Normalized friction ratio F (cm. [4]) — HOpMmann3oBaHHOE DPUKUMOHHOE OTHOLWEHKE F, BbMMCNAOT No dhopmyne

F=1J(a; = 5,0) (K.9)

rae f, g, ©,0 — CM. HacTosiLLee NPUITOXEHNE.
Normalized cone tip resistance Q (cm. [4]) — HOpMann3oBaHHOE yAeNbHOE CONPOTUBINEHUE TPYHTA NOA KOHYCOM,

BbIYMCIIAOT NO hopmyne
Q= (qt — GVG)/G{;O, (?K.10)

rae q; G, — CM. AaHHOE MPUIoXeHne,c, g — npupoaHoe 3pPeKTMBHOE BEPTUKANbHOE JaBIEHNEe B IPYHTE A0 Havana

30HANPOBAaHUHA.
Normalized excess pore pressure U (cm. [3]) — HOpmMannaoBaHHOE N3bbITOYHOE NOPOBOE AaBneHne U, BblunCns-

10T No dhopmyne
U = (u,— up)l(u; — up), (7K. 11)

rae u, U,, U;— CM. HacTosiuee NpunoxXeHne.

Penetrometer (cm. [2],[4]) — 30HA.

Piezocone penetration test (cm. [3]) — cTatnyeckoe 3oHANPOBAHNE C N3AMEPEHNEM NOPOBOro AaBIEHUS.

Pore pressure at time f during dissipation test u, (cm. [2]) — nopoBoe AaBneHvne, U3MePEHHOE B MOMEHT BPEMEHM ¢
nocre Havana agnccunaunoHHOro UCrNbiTaHUA.

Pore pressure, porewater pressure u (cm. [2],[3]) — nopoBoe gaBneHne Boabl, UAMEPEHHOE B MNPOLLECCE MOrpyxKe-
HUS 30HAa MU JUCCUNALMOHHBIX UCTNBITAHWUW; MOXET N3MEPATBCSH Ha HECKOINbKUX y4acTKax 30HA4a — Ha KOHYCe U, MeX-
Ay KOHYCOM U My®TOWN TPEHUS U,, BbIlLE My Tbl TPEHURA Ua,.

Pore pressure ratio (cm. [2],[3]), porewater pressure ratio (cm. [4]) Bq — KO3hDUUNEHT NMOPOBOro AaBlEHUS Bq,
BblYMCNAT NO hopmyne

B, = (ty — Ug)(q; — 6,0). OK.12)

rae u,, Uy, q; — CM. HacTosiLee NPUNoXeHne.

Push rods (cm. [2]—[5]) — wTaHrm gns ctatu4eckoro 30HANPOBAHUS.

Sleeve friction (cm. [2], [3], [2]), friction sleeve resistance, local side friction (cm. [4]), sleeve friction resistance
(cm. [4], [6]) f, — yaenbHOEe conpoTUBIEHNE TPYHTA HA MydpTe TPEHWUS.

(SPT) standard penetration test (cm. [1]) — cTaHaapTHOE NEHETPALUMOHHOE UCMbITaHUE (ANHAMUYECKOE 30HANPO-
BaHWe npobooTOOPHUKOM), BEINOMHAETCH NYyTEM MNOrPyXXeHnsa NpobooTOopHMKA (TPYHTOHOCA) B IPYHT HMXE 320605 CKBa-
XXUHbI N0 AEUCTBUEM YAAPHOW HArpy3ku ¢ N3AMEpPEHNEM Yncrna yagapoB Ha OUKCUPOBAHHBIM MHTEPBAan rmyobuHbl.
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