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MEXTOCYIAIAPCTBEHHBM®H CTAHIAPT

T'PYHTBI

Meroapl NoJieBbIX HCIBITAHHH CTATHYECKHM
H AMHAMHIECKHM 30HAHPOBIHHEM

SOILS

Field test methods by static
and dynamic sounding

Jara sseaenna 2002-01-01

1 ObnacTp npHMEHEHHN

Hacrosumit ctaHgapT pacrnpocTpaHsieTcst Ha AUCIEPCHBIE PUPOA-~
Hbl€, TEXHOICHHBIE U MEP3Jble PYHTbl, COCTAB U COCTOSIHUE KOTOPbIX
T103BOJISIIOT [IPOM3BOAUTL HENPEPHIBHOE BHEAPEHWE 30HAA, W YCTaHaB-
JIUBAET METO/bI MONEBBIX UCMBITAHUI 30HAMPOBAHHEM MPHU UX UCCAENO-
BaHMHU JUISL CTPOMTEIbCTBA.

Cranmapt He paclpoCTPaHSEeTCSt Ha TPYHTHI, COAepXalllhe YaCTHULI
KkpyrnHee 10 MM Gosee 25 % 1o mMacce, NpH CTAaTHYECKOM 30HAMPOBAHUH
U TPYHTBI, cofepxXaluue yactuubl kpynHee 10 mm Gosiee 40 % no macce,
MpY JUHAMUYECKOM 30HAMPOBAHHUH.

2 HopMaTHBHbIE CCHUIKH

B HacrosileM cTaHAapTe MCITONb30BaHA CChLUIKA HA CTAHOAPT:
I'OCT 30672—99 I'pynTsl. [Tonesbie ucnbiTanus. OGLIME NONOXEHUS

3 Onpenenenns

TepMUHBI, IPUMEHSIEMble B HACTOSLIEM CTaHAApTe, NPUBEACHBI B
MIPUIOXEHHUHU A.

HU3panue opuumanbHoe
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4 Oomue nonoxeHus

4.1 HacTosiluui cTaHAapT YCTaHABIMBAET CEAYIOLHE METOBI MoJle-
BbIX UCMNBITAHHIf TPYHTOB 30HAUPOBAHUEM:

CTaTUYeCKoe 30HIUPOBaHUE;

JUHAMHYECKOe 30HAMPOBAHHE.

4.2 Obuine TpeGoBaHHs K 10JIEBbIM HCIIBITAHUSAM I'PYHTOB, 060opya0-
BaHHUIO M npubopaM, MOArOTOBKE IUIOLUANOK ISl UCTIBITAHUI NpuBesae-
Hbl B TOCT 30672.

4.3 MeToap! noJieBbIX UCMBITAHUIH IPYHTOB 30HAHPOBAHUEM NPUME-
HSIIOT B KOMIUIEKCE C JPYrMMH BUIAMH HHXEHEPHO-TreoJIoTHYeCKMX pa-
60T WU OTHAENbHO JUIS:

BblIEJIEHHS] MHXEHEPHO-TE0JIOTHYECKUX 3JIEMEHTOB (TOJILMHBI C/10-
€B Y JIMH3, IPAHULl paCNPOCTPAHEHHUS FPYHTUB Pa3INYHbIX BUIOB U pa3-
HOBMIHOCTEIT);

OLIEHKH MPOCTPAHCTBEHHOW H3MEHYUBOCTH COCTaBa U CBOICTB IrpyH-
TOB;

onpejesieHUs IJyOMHbI 3aJieraHHUs] KPOBJIU CKAIbHBIX U KPYITHO00J10-
MOYHbBIX IPYHTOB;

KOJIMYECTBEHHON OLIEHKU XapaKTepUCTHK PUIUKO-MEXAHUYECKUX
CBOMCTB I'PYHTOB (IULTOTHOCTH, MOAYJs AedopMaLIMH, yIjia BHYTPEHHEro
TPEHUS U CLETUIEHUs TPYHTOB M Jp.);

onpenesieH!si CTENeHH YIUIOTHEHUSI M YIIPOYHEHHUS TPYHTOB BO Bpe-
MEHH H NPOCTPAHCTBE;

OLIEHKH BO3MOXHOCTH 3a0WBKM CBaii M onpeleieHUst TMyOMHBI MX
MOTPYXEHHS,;

onpejeieHUsl JaHHBIX JU1s1 pacyeTa cBaiiHbIX PyHIAMEHTOB;

BbI6Opa MECT pPacCNONIOXKEHHUS OIMBITHHIX MIOIIAAOK W TAYOMHBI Npo-
BeJIeHHS IMOJIEBLIX MCMBITAHMIA, @ TaAKXKe MecT oTOopa 06pas3LoB IPYHTOB
sl 1abopaTopHbIX UCTIBITAHHUIA;

KOHTPOJISt KaYyecTBa NeOTEXHUYECKUX paboT.

4.4 30HAMPOBAHHE IPYHTOB NPOU3BOISAT BAABIMBAHUEM B IPYHT 30HIAA
NMpU CTATHYECKOM 30HAWPOBAHMH, 3a0MBKOH WIH BUOpOMOrpy>XeHHEM B
TPYHT 30HIA NMpHU AMHAMHYECKOM 30HAMPOBAHHH C ONMHOBPEMEHHBIM U3-
MEpEeHUEM HEeNpephiBHO (MM Yepe3 3aJaHHble MHTEPBAIbl MO DIyOHHE)
noKasaresieif, XapaKTepH3YIOLLMX COMPOTHUBJIEHHE MPYHTA BHEAPEHHUIO 30HA.

4.5 KonuyecTBEHHYIO OLEHKY XapakTepHCTHK (PU3UKO-MeXaHHyec-
KHMX CBOWCTB FPYHTOB MPOBOAST HA OCHOBE CTATUCTHYECKH OOOCHOBAH-
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HBIX 3aBUCHUMOCTEl MEXAY ITOKa3aTeNsIMU COMPOTUBIEHUS IPYHTa BHe-
IPEHHUIO 30HIA M Pe3yJbTaTaMH ONpenesieHUs] XapaKTePUCTHK APYTUMHU
CTAaHOAPTHBIMH METOJAMM.

4.6 Meroa 30HOMPOBAHMUSA, IyOMHA 30HAMPOBAHMS M PACMONOXe-
HHUe TOYEK 30HAMPOBAHHS OMPEAENSIOT IPOrpaMMOil MHXKEHEPHO-TEe0J0-
TMYECKHX U3bICKAHUIA.

YacTb ToYeK 30HANPOBAHUSA NO/KHA OBITH PACTIONOXEHA B HErocpe -
CTBEHHOM OJM30CTH OT rOpHbIX BBHIPAOOTOK (2—5 M) ¢ Uenblo nonyye-
HHUS JAHHBbIX, HEOOXOAUMBIX AJIS1 UHTEPIPETALlUU PE3YNbTATOB 30HANPO-
BaHUS.

4.7 B mpouecce NMpoBeJeHUsI UCTBITAHUI 30HAUPOBAHHEM CIIEAyeT
BECTH XYPHAaJIbl UCIBITAHUI MO PopMaM, NPUBEAEHHBIM B MPUIOXEHUH
B, ¢ mpuioXeHHeM aBTOMATHYECKHX 3anuceil MpU UX HAIHYMH, a pe-
3yJbTaThl UCTIBITAHUI — ochOpMIIATD B BUE rpacdMKOB M3MEHEHHUs nMapa-
METPOB COMPOTHUBJICHHS TPYHTAa BHEAPEHHUIO 30HAA B 3aBUCHMOCTH OT
r1yOMHBI 30HAMPOBaHHUS.

Maciuta6bl rpaduKoB AONYCKaeTCA U3MEHSTD 10 CPABHEHUIO C YCTa-
HOBJIEHHBIMH HACTOSILUMM CTAHAAPTOM MPU 00A3aTEILHOM COXPaHEHUH
COOTHOILEHUSA MeXay MaciuTabaMH BEPTUKAJIbHBIX U TOPHU3OHTAJbHbBIX
KOOpAMHAT.

I'paduku HcnbITaHUN TOMXKHBI COMPOBOXAATHCS HHXKEHEPHO-TEONO-
rHYeCKUM paspe3oM o Onuxaifilieit K TOYKe 30HAMPOBAHUSI FOPHOM
BbipaGoTKe.

5 Crarnyeckoe 30HAHPOBAHHE
5.1 CymocTs MeTOaa

5.1.1 UcnpiTaHKHe rpyHTa METOAOM CTATHYECKOTO 30HIMPOBAHHSA MPO-
BOAAT C [MOMOLLBIO CHELMANIBbHON! YCTaHOBKH, obecreyuBalolleil BAaB-
JIMBAHHWE 30HAA B IPYHT.

5.1.2 Ipu cTaTHYECKOM 30HOUPOBAHUU MO NAHHBIM UBMEPEHHS CO-
NPOTUB/IEHHUS TPYHTA MOJ HAKOHEYHUKOM 30HIa M Ha GOKOBOIt MoBepx-
HOCTH 30HA OMNpeaessIoT:

yAeJbHOE COMpPOTHUBJIEHHE TPYHTa NOA HAKOHEYHUKOM (KOHYCOM)
30HzA ¢,

obliiee conpoTURIEHHE rPyHTa Ha GokoBol mosepxHocTH Q, (1151 30HAa
Tuna l);
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yaelbHOE CONPOTUBJIEHUE IPYHTA Ha y4yacTKe OOKOBOH MOBEPXHOCTH

(mydTe TpeHus) 3oHna f, (mna sonna tuna II).

Tpumenanus

1 [Mo cneyuHanbHOMY 3aAaHMKO BO3MOXHO H3MEpeHHe MOPOBOTO NAaB/IEHHUSA, BO3HH-
Kaloliiero B JOPOBOH BoAe MPHM 3OHAMPOBAHMM, ¢ TIPUMEHCHMEM AAaTYHKOB NOPOBOTO
HZaBneHus. JJaTYuKM YCTaHaBJIHBAKOT Ha KOHYCe 30HAa (1be30-KOHYChI) WIH Cpa3y nocne
KOHyca (Nbe30-30HAbI).

2 Tlpu ¥CNOAL3OBAHUM ChieliMaibHO OOOPYAOBAHHBIX 30HIOB B Npoliecce 3I0HANPO-
BaHHS MOTYT M3MEPSATHCS TUIOTHOCTb, OObEMHas BJIaXHOCTh M €CTECTBEHHBIA raMMa-¢GoH

FPYHTa C NMOMOILUBIO PAJHOaKTHBHOTO KapoTaxa, TEMOepaTypa IPYHTa M 3/1€KTPHYECKOe
CONPOTUBNEHUE TPYHTA.

5.2 OGopynoBanue H npHGOPLI

5.2.1 B cocTaB yCTaHOBKHM JJisl MCTIBITAHUS TPYHTa CTATUYECKHM 30H-
IUPOBAHUEM JOJXHBI BXOAUTD:

30HA (Habop LUTAHT U KOHUYECKUIH HAKOHEYHHK);

YCTPOHCTBO IJIs1 BAABJIMBAHUSA M M3BJICUEHUS 30H]A;

OINOPHO-aHKEPHOE YCTPOMCTBO;

YCTPOMCTBA U1 U3MEPEHUS HArpy3KH U MoKaszaTesieil CONnpoTHBIIE-
HUSl TPYHTA.

5.2.2 B 3aBHCHMMOCTH OT YCHJIHil, HeOOXOAMUMBIX ISl BAABJAUBAHMSA
30HJIa B pa3JMYHbIX FPYHTOBbIX YCJIOBHSIX, U JUANA30HOB 3HAYEHU U3~
MepsieMbIX MoKa3aTesieil COMMPOTUBAEHUS IPYHTAa YCTAHOBKH TNOApPA3es -
IOT B COOTBETCTBUH ¢ Tabnuuei 1.

Tadbauua 1

T INpepenbHoe yeunne | InariazoHsl 1nokasatefeit CONpPOTUBNEHUS FPyHTa
Hn BAABNMBAHUSA © W3-

YCTAHOBKH | yrovenun sonma, KH g, MIla f, klla Q. xH
Jlerkas | o 50 Bxmoy. 0,5—10 2—100 0,5—10
Cpeansia | Cs. 50 mo 100 Bxmi0Y. 1-30 5—200 1—-30
Taxenas | Cs. 100 1—-50 10—500 2—60

5.2.3 B 3aBHCUMOCTH OT KOHCTPYKUMM HAKOHEYHMKA 30HIAbI MOTYyT
OBITh CNEAYIOLIUX TUITOB:

I — 30HA C HAKOHEYHMKOM M3 KOHYCa U KOXYXa;

IT — 30HA ¢ HAKOHEYHHKOM M3 KOHYCa U MY(]ThI TpeHHs.
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CxeMbl KOHCTPYKUMI 30HIOB M NX OCHOBHBIE NapaMeTphbl MpUBeELe-
Hbl B IPWIOXEHHH B.

Tlpumeuanue — [ina 3ouna Tvna 11 gonyckaercss npUMeHEHHE YILIMPHTENs], pacmio-
JIOXeHHoro He 6iimxe 1000 MM OT KOHyca.

5.2.4 Tepuonuyecku (HO He pexe yeM uepe3 15 Toyek 3o0HAMPOBa-
HMS) HEOOXOAMMO MPOBEPSATh NMPSAMONIMHEHHOCTh LUTAHI 30HIA M CTe-
MeHb U3HOCAa HAKOHEYHHUKA.

ITpsiMOIMHERHOCTD LUTAHT MPOBEPSIOT MyTeM COOPKH 3BEHBEB B OT-
PEe3KH JUTMHO#M 3 M Ha pOBHOI# MOBEPXHOCTH. OTKJIOHEHHE OTPE3KOB WITAHT
OT NPSAMOI IMHUM HE NOJKHO MpeBHIILATh 3 MM B JII000# TUIOCKOCTH MO
BCEHl [UTMHE MPOBEPSIEMOTro OTPE3Ka.

YMeHblleHHE BBHICOTBI KOHYCa HAKOHEYHUKA HE JOJDKHO IPEBBIATDh
5 MM, a yMeHblteHHe ero guamerpa — 0,3 Mm.

5.2.5 OnopHo-aHKepHOE YCTPOMCTBO HONXKHO BOCIPHHUMATH peak-
THUBHbIE YCU/IHS, BOSHUKAIOLIME MIPH BAABIMBAHMM U U3BJICUCHUH 30HIA.

5.2.6 OCHOBHAsE HOTPELIHOCTb U3MEPHTEABHBIX YCTPOMCTB (mpubo-
pOB) IOJIXHA OBITH He Gosee:

5 % — npu U3MepEeHUHU TIPUKIIABIBAEMOI HAIPY3KH;

10 % — npy u3MepeHUH nokKasareseit COMpoTURICHHUS IPYHTA (HO He
6osee 5 % MaKCUMAIBHO U3MEPEHHOTO 3HAYEHU);

1,0 cM — npu u3MepeHUM rIYOWHBI MOrPYXEHHUs 30HIA.

5.2.7 YcrpoiicTBa mist MU3MEPEHMS MOKAa3aTesieil CONMpOTUBIEHHS FPYHTa
BHEIPEHHUIO 30HIa MOTYT ObITh MEXaHUYECKMMM WJIK aBTOMATHYECKUMH.
Bo3aMoxHO npyMeHeHHe KOMOMHALIMKM 3THX YCTPOMCTB.

Tlpu 3TOM npeaycMaTpuBalOT perMcTpauuio MHGoOpMauUUU B Xode
HCTILITAHHSA HA AWarpaMMHOI JieHTe, B OJIOKe MaMsiTH CUCTEMBI PErMCT-
paLuu u ap.

5.2.8 UamepuTenbHble ycTpoiicTBa (IpOOpBI) HEOOXOAMMO TapMpPOBATh
B COOTBETCTBUH C MACNOPTHBIMM JAHHLIMU (HO He pexe 4eM yepe3 3 Mec.).

5.3 Iloaroroska K HCIILITAHHIO

5.3.1 MoaroToBky K paGoTe YyCTAHOBKHU ISt MCIIBITAHUSA IPYHTA CTa-
THYECKHUM 30HAHPOBAHHEM BBIMTOJHSAIOT B COOTBETCTBUU C TPEOOBAHHS-
MH MHCTPYKLIMH IO €€ 3KCIUTyaTalluH.

5.3.2 Tlpu HeoOX0AHMOCTH MPOBEPSIOT NMPAMOJUHEHHOCTb LUTAHT U
cTenedb H3HOCA HAKOHEYHHUKA B COOTBETCTBHH C 5.2.4.
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5.3.3 OTK/IOHEHHE MaUuThl YCTAHOBKH OT BEPTHKAIX He JOJIXHO Ipe-
BbILLATD 2°.

5.4 Tlposenenue MCNLITAHUS

5.4.1 CraTHuecKoe 30HAMPOBAHUE CITeAyeT BHIMONHATD TyTEM Herpe-
PBbIBHOTO BAABAMBAHUA 30HAA B [PYHT, coOMonas nopsgox onepaumii,
NPERYCMOTPEHHDI! MHCTPYKLMEH 10 3KCIUIyaTaluuH YCTAHOBKH.

5.4.2 TlepepbiBbl B MOrpy>XeHUH 30HAA AOMYCKAIOTCS TOJNBKO JUIST Ha-
PALUBAHKSA WITAHT 30HAA.

5.4.3 B npouecce 30HAMPOBaHUSI HEOGXOMUMO OCYLIECTBIATH MOCTO-
SIHHBII KOHTPO/Ib 33 BEPTUKAIBHOCTBIO NMOrPYXEHUS 30HAA.

5.4.4 TlokasaTenn COMPOTHBJIEHHUS TPYHTA CIeAYeT PErHCTPUPOBATH
HEMpPEePbIBHO WK C MHTEPBANAMHU [0 ITyOMHE MOTPYXEHWUS 30HAA He
6onee 0,2 M.

5.4.5 CxopocTb norpyXxeHus 30HIa B rPpYHT AokHa 6bith (1,2 £ 0,3)
M/MHH.

5.4.6 HicnipiTaHMe 3aKaHYMBAKOT MMOC/IE AOCTHXEHHUS 3aJaHHOM [y-
6uHBI NOTPYXEHUA 30HAA WIH NpeaebHbIX YCWIN, IPUBEJEHHBIX B TA6-
e 1. ITo OKOHYaHMM UCTIBITAHUSA 30HJ M3BJIEKAIOT U3 IPYHTA, a CKBa-
XKHY TAMIIOHUPYIOT.

5.4.7 Peructpauuio nokasareseii CONpoTHBAEHUS IPYHTa BHEAPEHHUIO
30HAA NPOU3BOLAT B XypHane HchbiTaHusa (npuwioxeHnue B), Ha mauar-
PaMMHOIi JieHTe WM B GI0Ke aMATU CUCTEMbI PETHCTPALIMH.

5.5 OGpaGoTka pe3yabTaToB

Mo naHHBIM U3MEPEHUIH, TTOly4eHHBIX B NpoLEcce UCMBITAHMUS, BbI-
YMCAIOT 3HadeHus @, (11s 3oHaa tuna I), ¢, f; (ans 3onna Tuna II) u
cTposaT rpadMKu U3MEHEHUS 3THX BEJIMYMH MO MyOHHE 30HAMPOBaHUS
(npunoxenue I).

6 /InnaMuueckoe 30HAHPOBAHHE

6.1 CymuocTs MeTona

6.1.1 HcnpiTaHHe TPyHT2 METOAOM QMHAMUYECKOrO 30HAMPOBAHUS
MPOBOJAT C MOMOLUBIO CMIELMaNbHOM YCTaHOBKM, obecneynBalolLeli BHe-
JpeHHe 30HAa YAapHbIM WIH YAApPHO-BUOPaLIMOHHBIM CIIOCOGOM.

6
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6.1.2 Ipyn aMHAMHYECKOM 30HAUPOBAHUMU U3MEPSIOT:

ryGUHY NOTpYyXeHHs 30HIa A OT onpeaeseHHOro YUCAA Y1apoB Mo~
Jota (3ayora) Npu yRapHOM 30HAHPOBAaHHHU;

CKOPOCTb MOrpyXeHHUst 30HIa v NMPH yAApHO-BUOPaLIMOHHOM 30HAH-
POBaHHUH.

[To naHHBIM M3MEpeHHIl BBHIYMCIAIOT YC/IOBHOE NUHAMHUYECKOE CO-
NPOTHB/IEHHE TPYHTA MOTPYXEHHIO 30HIA P,

6.2 ObopynoBanue H npuGops!

6.2.1 B cocraB yCTaHOBKM [UISl UCMbITAHUSI TPYHTA AMHAMHUYECKHUM
30HAMPOBAHUEM [OJXHBI BXOAUTD:

30HA (HabOp LITAHT U KOHUYECKUI HAKOHEYHUK);

yAApHOE YCTPOICTBO ISl MMOTPYXXEHUs 30HAA (MOJIOT WK BUOpoMo-
JIoT);

OTMOPHO-aHKEPHOE YCTPOMCTBO (pamMa ¢ HanpapgIOLKUMHU CTOKaMu);

yCTpOiicTBa VISt U3MEpPEeHUsl TIyOMHBI MOrpyXEeHHUsi 30HAA WIH CKO-
POCTH MOrPYXEHUS 30HAA.

6.2.2 B 3aBHCHMOCTH OT 3HaYeHHU It HeOOXOMUMOH yaeNbHON SHEPruu
30HAMPOBAHUS B PATUYHBIX TPYHTOBBIX YCJIOBUSIX U AMANA30HA U3MepsI-
€MOro YC/JIOBHOTO AMHAMMYECKOTrO COMPOTHUBJIEHUS TPYHTa YCTAHOBKM
MOAPA3AE/IAIOT B COOTBETCTBUU ¢ Tabnuuei 2.

Ta6auua 2

T YaenvHas sHeprus YcnoBHoe aMHaMuuecKoe
I yCTAHOBKH 3oHaMpoBanua A, H/cm conpoTHRieHye rpyHta p, Mlla
Jlerxas 280 Ho 0,7 Bxniou.
Cpennss 1120 Cs. 0,7 no 17,5 Bxioy.
Taxenas 2800 Cs. 17,5

HMpumenanun

1 TpeasaputenbHoe onpeneneHne yCAOBHOFO AWHAMHYECKOTO CONPOTHBIEHMS
rPYHTa s BbIOOpa THNA YCTAHOBKY NPOM3BOMAT NMO GOHAOBBIM MaTepHanaM, JAHHBIM
MCMIBITaHHI B NIEPBBIX TOYKAX JOHAMPOIAHHMS MM NO AAHHLIM BypeHus.

2 Npu ucnbITAHMH FPYHTOB B CTECHEHHBIX YCJIOBHSX BO3MOXHO NPHMEHEHHE Ma-
NloraGapyUTHBIX YCTAHOBOK NMPH HANHYHH SAHHBIX CONOCTABHTE/IbBHBIX HCMBLITAKMHA HA CTaH~
NRapTHBIX YCTAHOBKAX.
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6.2.3 YmapHoe ycTpoiiCTBO HONXHO OTBeYaTh TpeGOBaHUSIM, IpUBE-
JIeHHBIM B Tabauue 3.

Tabnuua 3

YnapHoe 30HAMpOBaHHE YnapHo-
YCTaHOBKO#M BUOpaLHOH-
XapakTepucTHKa 060pynOBaHHS HOE 30HIH-
AeTKoi cpenHedt | TaXenoi poOBaHue
Macca Mojora (BUGpoMonorTa), 30 60 120 350
KT
BbicoTa majgeHus: MoJIoTa, CM 40 80 100 —
MakcumanbHbI Xon — - — 13,5
YHApHOM 4acTH, CM
MoMeHT Macchl aebanaHcoB, —_ — - 200
KI-CM
Yacrora ynapoB, ya/MUH 20—50 15-30 | 15—30 | 300—1200

6.2.4 CxeMbl KOHCTPYKIMIA 30HIOB ¥ UX OCHOBHBIC TAPAMETPHI NIPK-
BeIEHH! B MMPHIOXEHUH B.

6.3 IloaroToBKa K HCHLITAHHIO

6.3.1 IToaroToBKy K paGoTe YCTAHOBKH JUIS UCIBITAHUS IPYHTA AWHA-
MHYECKHM 30HIMPOBAHHEM BBIMOJHSIOT B COOTBETCTBUM C TpeOOBaHMSI-
MH MHCTPYKLIUU N0 €€ 3KCIUTyaTaLluH.

6.3.2 Ilpu HEoGXOAUMOCTH MPOBEPSIIOT MPSIMOIMHENRHOCTD IUTAHT U
cTeneHb U3HOCA HAKOHEYHMKA B COOTBETCTBUHM C 5.2.4.

6.3.3 OTKJIOHEHKE MAYTH! YCTAHOBKH OT BEPTUKAIM HE AOJIXHO Mpe-
BbILLIATH 2°.

6.4 TIpoBeneHue HCILITAHHA

6.4.1 IuHaMHYeCKOe 30HAUPOBAHKE CJIEAYET BHIMONHATh HENpephiB-
HO# 3a6MBKOIJi 30HAAa B PYHT CBOGOAHO NMAJAIOLIHM MOJIOTOM WIKU BHO-
POMOJIOTOM, cobJIonasi TOPSNOK OMepaluil, NMpeayCMOTPEHHBIA HHCT-
pyKUuUei 1o 3KCIUlyaTauMy YCTaHOBKH.

8
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6.4.2 MepepbiBbl B 3a0MBKEe 30HAA XOMYCKAIOTCA TONBKO IJIA Hapa-
UIMBAHMS LWITAHT 30HAA.

6.4.3 [Ipu ynapHOM 30HOMPOBAHUU cienyeT (HUKCUPOBATh [IyOMHY
MIOrpyXeHHUsl 30HAA A OT ONpeNeSIeHHOTro YMcia YAapoB MOJIOTa (3ajora),
a Mpu yAapHO-BHOPallHOHHOM 30HIUPOBAHUU CNEAYET NPOU3BOAUTD aB-
TOMATHYECKYIO 3aIKCh CKOPOCTH MOrPYXEHHUS 30HIA V.

6.4.4 Unicno ynapos B 3aJiore [Ip4 YIapHOM 30HIUPOBAHUH CJIEAYET NpU-
HUMaTh B 3aBUCHMMOCTH OT COCTaBa M COCTOSIHMs TPYHTOB B npeaenax 1—20
yIapoB, HCXOMIst U3 DIYOMHBI NOTpYXeHusl 30HAa 3a 3aor 10—15 cm, onpe-
nensieMoii ¢ TouHoctbio 0,5 cm.

IMpumenanue — Tlo crneuHanbHOMY 3aflaHMIO AonyckKaeTcss (MKCHpOBaTh YUCIO
yIapoB MpU NOrpyXeHUM 30HIa Ha OfipeleNeHHbIH HHTepBal MyOHHbI (HanpuMep, Ha
10 cm).

6.4.5 B npouecce 30HIMPOBAHUS HEOOXOAUMO OCYIIECTBIATD [TOCTO-
SIHHBII KOHTPOJIb 332 BCPTHKAJIBHOCTHIO NOTPYXEeHHst 30Ha.

Ipy HapaLMBaHUK 3BEHbEB KOJOHHY LUTAHT MOBOPAYMBAIOT BOKPYT
OCHM T10 YaCOBOH CTpeJiKe C MOMOILBIO LITAHToBoro Kimo4a. ConpoTtusie-
HHe [TOBOPOTY LUTAHT, BO3HUKAIOLIEE B Pe3y/IbTATE TPEHHUS IUTAHT O [PYHT,
MpH KpyTaieM MoMeHTe 10 15 KH'cM cneayeTt yuuTbiBath pu oopabor-
K€ pe3yabTaToB UCTbITaHus 10 6.5.2. B ciyyae 3Ha4YNTEILHOTO COMIPOTUB-
JIEHHSI MOBOPOTY KOJIOHHBI LUTAHT (MpH KPYTslleM MOMeHTe Gosee
15 kH-cM), BbI3BAHHOTO MCKPUBIEHUEM CKBAXHHBI, 30H]l U3BJIEKAIOT U3
IPYHTA U MOBTOPSIOT UCIBITAHNE B HOBO# TOYKE 30HIMPOBAHMS HA pac-
CTOSIHUY 2—3 M OT mpexHeM.

6.4.6 WcnbiTanue 3aKaHYMBAIOT MOCTE JOCTHXEHHsl 3alaHHOMN Ty-
GMHBI [TOrpyXKeHUst 30HAA WIH B CTyyae pe3KOro yMeHbILEHUsI CKOPOCTH
norpyxeHus 3o1za (MeHee 2—3 cM 3a 10 ynapos unu menee 1 cm/c). o
OKOHYAHHMHM MCIBITAHMSA 30H[ U3BJEKAIOT U3 IPYHTA, a CKBAXHHY TaMIIO-
HUPYIOT.

6.4.7 Peructpaldio pe3y/ibTaTOB UCTIBITAHUS MPOU3BOAAT B XypHaJe
UcnbITaHUS (TpuioxeHue B) wiau Ha gMarpaMMHOU JieHTe.

6.5 O6paborka pe3yibTaToB

6.5.1 1o naHHBIM U3MEpPEHM, MONYYEHHBIX B MPOLIECCE UCIIBITAHMUSA,
BBIYMCIISIOT YCIOBHOE IMHAMMYECKOE COMIPOTHUBIIEHHE IPYHTA p,,.
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6.5.2 lNpu ucnbiTanuu ynapHeIM cnocoboM 3Hayenue p,, Mlla, on-
peaensoT no ¢popMmyne
Py = AK K;,n ’ m
rne A — ynenbHas 3Heprus 3oHauposaHusi, H/cMm, onpenensiemas no
Tabnuie 2 B 3aBUCUMOCTH OT TUIMA YCTAHOBKH;
K, — xoadduuMeEHT yyeTa moTeph 3HEPrHU MPH yAape MOJOTa O
HaKOBAJIhHIO U Ha ynpyrue aedopMallMH WITAHT, onpeaese-
Mbii 1o Tabnuue 4 B 3aBUCMMOCTH OT THIA YCTAHOBKHU M Ty~
OMHBI NOTPYXEHUS 30HI;
K, — xoadduuuneHT yyeTa norepb 3Hepruu Ha TPEHME LUTAHT O TPYHT,
OnpeaensieMbiif B 3aBUCUMOCTH OT YCHJIMS IIPH ITOBOPOTE 1LITaHT.
Mpu kpyTswem MomenTe Meree S KH'cM K, =1; o1 5 1o 15 kH-cm K,
ONpPeaesioT ONLITHBIM NYTEM NO pe3yibTaTaM ABYX NMapajie/ibHbiX WC-
NbITAHWHA yAAPHBIM 30HIUPOBAHHUEM, ONHO U3 KOTOPbIX ITPOU3BOIAT OObIY-
HbIM CIOCO60M, a Ipyroe B pa3dypuBaeMoii HHTEPBATaAMU cKBaxuHe. [Tpu
OTCYTCTBHM TAKHUX AAHHBIX JOMYCKAeTCs [UIsi OPUEHTUPOBOUYHBIX pacue-
TOB NIPUHUMATH 3HayeHus1 K, no npunoxenutw /1;
n — YHUCIO YyIAapOB MOJIOTa B 3aJI0Te;
h — rny6uHa NorpyxeHHusl 30HAa 32 3aJI0T, CM.

Ta6bnuua 4

[ny6MHa NOrpyXeHus 30HIa, Koadduuuenr K| npu ycraHoske
M Jlerkofi cpeaHei TAXEN0H
|CB. 0,5 10 1,5 BKTI0. 0,49 0,62 0.72
» 1,5 » 40 » 0,43 0,56 0,64
» 4,0 » 8,0 » 0,37 0,48 0,57
» 80 »120 » 0,32 0,42 0,51
» 12,0, 16,0 » 0,28 0,37 0,46
» 16,0»20,0 » 0,25 0,34 0,42

6.5.3 Ipu ucnbiTaHUM YAAPHO-BUOPALIMOHHBIM CIIOCOOOM 3HaYeHuUe
P4 OTIPENEJISIOT B COOTBETCTBHM C mpunoxeHueM E.

6.5.4 [To BBIYMCIEHHBIM 3HAYEHUSIM P, CTPOAIT CTYNEHYATBIH rpaduk
HU3MEHEHUS YCJIOBHOTO AMHAMHYECKOTO COMPOTUBIEHHUS IPYHTA MO Iy-
6MHe norpyxeHus 3oHna (npunoxernue X). Ha rpaduke BbLICTAIOT HH-
TepBaJibl, HA KOTOPhIX OCPEAHSIOT 3HAYEHHS P,

10
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MPUIOXEHHE A
(oba3amenvroe)
Tepmmu H onpeneJeHHus

CraTtuueckoe 30HIMPOBAHHE — [IPOLECC MOTPYXEHHUS 30HAA B IPYHT
rox AeCTBUEM CTaTHYECKOM BIABIMBAIOLICH HArpy3KH C U3MEPEHHEM
nokasarefeil CONPOTHBIEHHsI TPYHTA BHEIPEHMIO 30HAA.

JunamMuvecKkoe 30HAHPOBAHKHE — TPOLIECC NOrPYXEHUS 30HAA B IPYHT
MOA AeiCTBYEM YyAapHO# Harpy3ku (ylapHoe 30HLUPOBAaHHE) WU yaap-
HO-BUOpALIMOHHOM Harpy3ku (yAapHo-BHOpalUHOHHOE 30HAUPOBAHUE)
C U3MEpEeHUEM MokKasaTesiell CONpo1UBJIEHHUS IPYHTA BHEAPEHHUIO 30HAA.

Koxyx — yacTb HaKOHEYHHMKA 30HIa THNa | /A cTaTHYEeCKOro 30H-
JIUPOBAHHS, PACTIONIOXEHHAA Hall KOHYCOM.

MydTa Tpenusa — yacTb HaKOHeYHHUKa 30HAa tuna Il ans cratnyec-
KOTO 30HAMPOBAHUS, PACMlOJOXCHHAs Hal KOHYCOM W BOCIPUHHMMAIO-
11120 COMPOTHBJICHUE IPYHTA Ha BOKOBOIA ITOBEPXHOCTH.

YaenbHoe cOnpoTHBIEHHE FPYHTA NOJ HAKOHEYHHKOM (KOHYCOM) 30H-
Ja — COTMPOTHUBNEHME IPYHTa HAKOHEYHUKY (KOHYCY) 30HAA NMpPHU CTATU-
4YeCKOM 30HIMPOBAHMH, OTHECEHHOE K IUIOMIAK OCHOBAHMUSI HAKOHeY-
HHKa (KOHyca) 30HIA.

VYaenvHoe conporHBieHHe IPYHTa HA YIacTKe GOKOBOiH NMOBEPXHOCTH
(mydTe Tpenns) 30HZA — CONPOTHMBJIEHUC IDYHTa Ha yyacTKe GOKOBOM
nosepxHocTH (MydTe TpeHHst) 3oHaa tTMna Il, oTHeceHHoe K rulolanU
GOKOBO# MOBEPXHOCTH MY(Tbl TPEHUS.

ConpoTHB/ieHHe IPYHTA Ha 6OKOBOI NOBEPXHOCTH 30HAA — COTMPOTHB-
JleHHe TpyHTa Ha 60KOBOJ MOBEPXHOCTH IUTAHT 30HJa THna l.

YciaoBHOEe IHHAMHYECKOE CONPOTHBIACHHE IPYHTA — CONPOTUBJIEHHE
FPYHTA MOrPYXEHHIO 30HAA NMpH 3a0KUBKeE €ro NaaalouM MoOJOTOM (BHO-
POMOJIOTOM).

3anor — yuciHO YIApOB MOJIOTA, MOC/E KOTOPbIX NPOU3BOISAT U3ME-
peHHe IIyOHUHBI MOrPYXEHHS 30HA.

11
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TIPUIOXEHHUE B

(pexomendyemoe)

®OPMA MNEPBOW U MOCHEAYIOIINX CTPAHUIL
XKYPHAJIOB ITIOJEBBIX UCIILITAHUM I'PYHTOB
CTATHYECKUM U TUHAMHUYECKUM
30HIHPOBAHHMEM

Dopma nepeoii cmpanuybl HypHara

OpraHuzauus

XKypHan HCnbITaHHS TPYHTA
MeTOA0M

OOBeKT (MYHKT)

CoopyxeHue

JlaTa npoBeAEHHUsI UCIIBITAHUS: HAYAIO

OKOHYaHHEe

Touku 30HAMpPOBaHUs Ne

Tun ycraHoBKH

Tun 3o0Haa

HamepurensHbie ycTpoiicta u mpUGOps! (THIT U HOMED)




el

Dopmbi nocaedyrouux CMparuy HypHala
XypHaan
MCOBITAHAA FPYHTA METOJOM CTATHIECKOTO 30HIHPOBAHMSA

Touka 30HAUpOBaHHA Ne
Cxema pacrosoXeHUs: TOYKH

IIaTa IIPOBCOACHUA UCIBITAHUSA. HAYAIO
OKOH4YaHHUE
KoopanHaTel TOYKH: X=
Y=
AGcomoTHas OTMETKa TOYKHU M
I'nmyOGuHa 30HAMPOBaAHMUS M
Paccrosinue o Gnmxaifiueit BoIpabOTKH M
Conporusiene
TpyHTa MO NOKa3aHusM|  YjenbHOe YnensHoe O6uuee conpo-
I'ny6una A3MCPHUTEC/IBHOIO COTNIPOTUBIICHHE | CONIPOTUBIICHUE O61ee THBJICHHE IPYHTA
TIOrpyXeHHA npuGopa TpyHTa rnog Ha Mydre |[COMPOTMBICHHME! Ha GokoBoi | 11pMMevaHue
30HIa, CM noxn o 6okopoit { HAKOHEYHUKOM | TpEHMSA 30HAa | TPYHTA Q, xH NOBEPXHOCTH
HaKoHey- |MmoBepxHoc- |30HIa ¢, MIla f» xIla 3onna Q, xH
HHMKOM ™

100721661 LDOI
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XKypnan

HCOBLITAHMSA IPYHTA METOAOM NMHAMHYIECKOrO 30HAHPOBAHUA

Touka 3oHAMpOBaHKA Ne

Jlata npoBefeHHsi UCMBITAHUA: HAYallo

KoopauHaTe! TOYkH: X=

OKOHYaHHE

Cxema PacrnojoXeHUsA TOYKH

Y=
AOCOIIOTHAsi OTMETKA TOYKHU M
InybuHa 3oHAMpOBaHUA M
Paccrosinue mo Gnuxaiflueil BoIpaGoTKu M
r r MonpasoyuHbie y YcnoBHoe
mouHa | Yycno MYOUHA | ooupuumentss | Mcnpasnennoe | YASTRHAT | 1yoyyyeckoe
nOrpyXe- | ynanog p | MOTPYXEHMS yucno ynapos | MEPTUA  ohnnrymnenue | Mpumeuanue
HHA 3anore 30HJA 32 K, K, sasore nk K, 30HAMPOBaHHA rpyHTa
30HJa, CM 3aJI0T, CM A, H/em

p, Mlla

100721661 1LD01



NPUIOXEHUE B
(o6a3ameasroe)

CxeMBbl KOHCTPYKUMIi 30HAOB

rocCT 199122001

Tun I a) Tun 11 6)
72 )
i/‘ o 3
: %
2} N
| 2 | N |
o B4
N )
% 242
2/ l 4 / | 8 N
| 5
T —
6
y o 14
64. . <
0357 : - 6 9
| ] e
0357

a — I8 CTATHYECKOTO 30HAMPOBAHHUSA; & — N IHHAMUYECKOTO 30HIMpOBaHNsA (YIapHOTo);
I — xoHyc; 2 — KoXyx; 3 — wrtaHra; 4 — MydTa TpeHHSA

Pucynox B.1
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Taoauua B.l — OcHosHbie mapaMeTpsl 30HAOB i1 CTATHIECKOIrO
301 AHPOBARKSA

Yactu 30HIOB OcHOBHBIE nopaMeTps! 30HAOB
Tun 1 Tun 11
Konyc:
yTON MpU BEpLIMHE KOHYca, rpaja 60 60
JMAMETP OCHOBaHHMA KOHyca, MM 35,7 35,7
MydTa TpeHus:
HAapy>XHbIA AMaMeTp MyQdTbl, MM — 35,7
UIMHA MY®TBI, MM — 90,0—310,0
Koxyx:
HapY>XHBIH IMaMeTP KOXYXa 10 HU3Y, MM 35,7 -
UTMHA KOXYXa, MM 74,0 —
[llTaHrK 30HA0B:
HapyXHbIHl AMaMeTp, MM 36,0 36,0
IUTHHA 3BEHBbEB, M, HE MeHee 1,0 1,0

Tadbnuua B2 — OcHoBHBbIE NapaMeTpH 30HOB /IS IHHAMHYECKOIO
30HHPOBAHUS

OCHOBHbIE TapaMeTpbi 30HAOB
Yactu 30Ha0B yAapHOTO yaapHo-
BUOpauMoHHOro

Konyc:

yroJl MpH BEpLIMHE KOHYca, rpaj 60 60

IUaMeTp OCHOBAHHA KOHYyCa, MM 74,0 100,0
Ultanru 30HA0B:

HapyXHbI AMaMeTp, MM 42,0 62,5

JUIMHA 3BEHbEB, M, HE MEHee 1,0 1,5

16
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NPUJIOXEHUE I
(pexomendyemoe)

Oo6pa3sen rpadpugeckoro ogopmieHHus pe3yJbTATOB HCILITAHUSA
FPYHTa METOAOM CTATHYECKOTO 30HAHPOBAHHA

ay Twun 3onpa 1

I'paduaxu n3menenns g u Q no rayOune norpyxenus sonna H

Maciurab rpadpukos:

o BepTUKau: pist H 1 ecm — 1 m

MO FOPU3OHTANHU:

st g, 1 em — 2 MIla (g, 2 1 MIMa); 1 cm — 0,2 MIa (g, < | MIla)
aaa Q1 cm — 5SkH

o, 8 12 16 20 4 M@
Pa3spes
CKBRXKHHb 10 20 30 40 50 QJ,KH
QALY 0 —+ + + + + + + — + -
T Cyrnunok 11
L a— 9 |
2 2
CYIMHOK 3
f" Q|| 44
5
3 Iecok
MENKHI 6
f‘ Qu 7
4
nuHa 8
Jm
HwMm

Pucynox I'.1
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6) Tun 3oHpa Il

Ipaduku usmenenns g, u f, no raybune norpyxenns 3onna H

Macuura6 rpadukos:

no BepTukanu: wist Hlcm — 1 M

MO FOPU3OHTAJIH:

mwist g, 1 cm — 2 MIla (g, 2 | MITa); 1 cm — 0,2 MITa (g, < 1 MIla)
ans f, 1 em — 20 xMa

0 4 8 12 16 ) 20 qc.Ml'la
Pa3pes )
CKBOKHHBI 40 80 120 180 180 f, xMa
AT AT AT AT 0 +—t + + + + + + + "
I Cyrnunok |
a— Oy
24
2
3+
CyranHok
f— 0y 41
5 A
B3 MMecok
IMETKHEH 61
/= O 71
4
Fnuxa
J
m 9l
104+
HwMm

Pucynox I'.2
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MPUIOXEHHUE I

(pexomendyemoe)

TOCT 199122001

Koadduuuent K, yyera norepb 3Heprus Ha TPpeHHe IITAHT O TPYHT

Koadpduunent K, mia rpyHros
Iny6uHa morpyxeHusi 30Haa, M

| NneCYyaHbIX TIHHHUCTDBIX

Cs. 0,5 no 1,5 sxiou. 1,00 1,00

» 1,5» 40 » 0,92 0,83

»4,0» 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

19
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MPUJIOXEHHUE E
(pexomendyemoe)

Onpenenenne yCJOBHOrO JMHAMHYECKOTO COMPOTHBICHHA rPyHTA
NOTPYXKEHHIO 30HAa NPH YAAPHO-BHOPALHOHHOM 30HAMPOBANMH

3HayeHHeE p, BBIYUCAIOT Mo dopMyIie

py= KKy | (E.1)

rae K; — KoahdUUMEHT, yYMTHIBAIOIMIA MOTEPU SHEPTUM MIPH yaap-
HO-BMOPALIMOHHOM 30HIUPOBAHHUH;
K, — ko3bduUKMEHT, YUUTHIBAIOIMIA MAPAMETPhl MPUMEHSEMOro
0o0opyaOBaHMS;
vV — CKODPOCTb [OrpYXeHHs 30HAA TMPU YAApHO-BUOPALIHOHHOM
30HAUPOBAHUHU, M/C.

CnybuHa norpyxeHusi 30Hxa, M Koadpduunenr K,
Cs. 0,5 no 1,5 Bkitiou. 0,74
» 1,5 » 40 » 0,72
»40 » 8,0 » 0,70
»8,0 »12,0 » 0,68
»12,0» 16,0 » 0,65
»16,0» 20,0 » 0,62

Jlnsi napaMeTpoB 000pyAOBaHUs, MPUHATHIX B Tabnuue 3 Hacrosiuie-
ro crangapra, K, =224-10° H/cm.

20



IMMPWIOXEHHE X

(pexomendyemoe)

rOCT 199122001

O6pasen rpaduyeckoro oopwieHns pe3y IbTATOB HCMBITAHKS IPYHTA
METOIOM ITHHAMMYECKOTO 30HAHPOBAHMSA

I'paduxu H3mMenenus n u p, no rayOnne norpyxenus 3ouna H

Maciura6 rpadukoB:

10 BEPTHKAIH:

maHlecMm — 1M

IT0 TOPH3OHTANIH:
s n 1 cm — 100 ynapos

ms p, 1 em — 2,0 MIa
200 400 600 800 1000 n
P 0 ! + + : -—
a3pe3
CRBANHHBI 4 8 12 16 20 pd" MIla
SLALAZ s 0 + + + + + + —
1 1 éi_é D
CyrnuHOK ] 4 :’]®
TBEpAbIA 2
a— Oy eee
3 3 .@
4 H
CyrnnHok .
TIONYTBEPAbII SIT7N"
a— Oy :
®] ®
3 7 |
CyranHok 8 .
TYTOrul. : @
a— Oy 9 ",
' 10 :® 12
HwM
* 1 — HOMep TOYKW, YKa3bIBAIOWMIl YHCIO YAAPOB B 3aJI0TE HAPaCTAIOLUM HTOTOM;

(D~ Homep uHTepBana OCPENHEHHOTO 3HAYEHHA P,

Pucynox X.1
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BHUMAHHE!

Mucbmom Foccrpos Poccuu ot 7 gexabpsa 2000 r.
Ne ALl1-5630/1 coobaerca.

OduumansHoi HOPMATUBHON 1 METOAUMECKON AOKyMEHTaLued, yreep-
XAEHHOW, COrNAcOBaAHHOM, 0A06pEeHHON Unu BBEAEHHOI 8 aelicTeue loc-
cTpoem Poccuu 1 PacnpoCTPaHAEMOit Yepes PO3HUYHYIO CeTb, ABAAITCH
u3gaHur FoCynapCTBEHHOMD yHUTApPHOO npeanpuatus — LeHTp npoexT-
HOM npoayxumn 8 crpoutenscrsee (YT LLNM, r. Mocksa) Ha GyMaXKHOM HO-
cutene, umerolue Ka 061I0XKKe U3AAHUA COOTBETCTBYIOUMIA ronorpaduyec-
KU 3HAK.

Oduumanshoi nHboOpMaumen 0 BBEAEHUN B ACIACTBNE, U3MEHEHUN U
oTMeHe deiepanbHbiX ¥ TEPPUTOPUANLHBIX HOPMATUBHLIX AOKYMEHTOB A8-
NRIOTCH CoOTBETCTRYIOWME NYyBankauvu 8 XypHane «bionnetexs Crpoutens-
Ho# Texuvkm» (BCT), «UHbopMauroHHOM BronneteHe 0 NPOEKTHOMN, HopMa-
TUBHOW 1 METOAUHECKOWN AOKYMEeHTaumu», udnasaemom (Y11 LM, a vakke 8
«[lepeyre HOPMATUBHLIX AOKYMEHTOB MO CTPOUTENLCTBY, ASUCTBYIOUMX HA
Tepputopun Poccuitckoin Pepgepaumuns, exeroaHo napasaemom Focypap-
CTBEHHLIM fipeanpusitTuem -r(.(eu‘rp MEeToA0N0MiM HOPMUPOBAHUA U CTaH-
naptusaumm 8 crpoutenscree= (M LHC).
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