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[lpeancnoBue

Llenn, 0OCHOBHbIE NPUHLUMMBI U OCHOBHOM NOPAAOK NpoBeAeHUa paboT No MeXrocyaapcTBEHHOM CTaH-
gaptusaumm yctaHosneHol NOCT 1.0—92 «MexrocygapcteeHHada cuctema ctaHgaptusaunn. OCHOBHbIE
nonoxeHusa» U FOCT 1.2—2009 «MexxrocygapcTBeHHas cuctemMa ctaHgaptusaunn. CtaHgapThl MEXrocy-
OApCTBEHHbIE, NpaBuna, pekoMmeHgaunm no MeXxXrocyaapcTBeHHoOW ctaHagapTusauun. lNpaesuna paspaboTkuy,
MPUHATURA, NPUMEHEHNA, OOHOBNEHUSI U OTMEHbI»

CBegeHUA o cTaHgapTe

1 PASPABOTAH Hay4yHo-uccnegoBaTtenbCKUM, NMPOEeKTHO-U3bICKaTENbCKUM U KOHCTPYKTOPCKO-TEXHO-
NOrMYEeCcKUM WHCTUTYTOM OCHOBaHUM W noas3eMHblX coopyxeHun um. H.M. TepcesaHoBa (HUNOCI]
nm. H.M. N'epcesaHoBa) OAO «HUL «CTtpontenbCcTBOY

2 BHECEH TexHunyeckumkomuteTomMmno ctaHgaptusaumm TK465 «Ctpountenscteo» Poccunckon $epe-
paL N

3 NPAHAT MexrocygapcTBeHHOU Hay4YHO-TEXHUYECKOW KOMUCCUEN NO cTaHgapTUusaumMm, TeXHUYeCKo-

MY HOPMUPOBAHUIO N OLLeHKe COOTBETCTBUA B CTpouTenbCTBe (NpunoxeHune B k npotokony Ne 40 o1 4 nioHs
2012r.)

3a nNpuHATUE cTaHgapTa NPOororiocoBarnu:

KpaTﬁoe HAUMEHOBAHWUE CTPaHbl Kon CTPaHbI NO MK CompameHHoe HaunMeHOBaHWUE HAaUWMOHANbHOIoO opraHa rocyaapCcrBeHHOro
no MK (ISO 3166) 004—97 (SO 3166) 004—97 YNPaBfeHUs CTPOUTENBCTBOM
AsepbanmxaH AL - OCYAAPCTBEHHbIM KOMUTET NPagoCTPOUTENBLCTBA U apXUTEKTYPb!
ApMeHUuS AM MWHUCTEPCTBO rpaaoCTPOUTENBCTBA
{NPrn3uns KG OCCTPOU
MonaoBa MD MWHNCTEPCTBO CTPOUTENBLCTBA U PEMMOHANbHOIMO Pa3BUTUS
PoccUA RU MWHNCTEPCTBO PErMOHANbHOIO Pa3BUTUS
YabekncraH UZ OCaAPXUTEKTCTPON
YkpaunHa UA MWHUCTEPCTBO PErMOHANbHOIO Pa3sBUTUA, CTPOUTENBCTBA W

XUNULWHO-KOMMYHanNbHOIo X0351MCTBa

4 [lpukaszom PegepalbHOro areHTCTBa No TEXHUYECKOMY PETYTMPOBAHUIO U METPONOrNN OT 29 OKTADPS
2012 r. Ne 600-cTt mexrocygapctBeHHbl cTaHgapT OCT 20276—2012 BBegeH B AeUCTBUE B Ka4yecTBe
HauuoHanbHoro ctaHgapta Poccunckon Pegepaumnmc 1 nona 2013r.

5 BSAMEHTOCT 20276—99

VIHgpopmMayuss o6 USMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOpMaUUOHHOM yKazamerne «HauuoHanbHbIe cmaHoapmabi», a mekcm U3MeHeHUU U NMornpasoK — 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 UHopmMauus, yeeooMIieHuUe U meKcmsai pa3Melwaromes makxe 8 UH(popMayUuoHHOU cucmeme oblyez20
nofb308aHUsT — Ha obuyuanbHoM calime PedepallbHO20 a2eHmcemea rio mexHuU4ecKkoMy peaynupogaHuio U
Memporoauu 8 cemu ViHmepHem

© CTtaHpgapTtuHdgopm, 2013

B Poccuinckon Pegepaumm HacToAWMA cTaHOapT He MOXKET OblTb MOSTHOCTbIO UM YaCTUYHO BOCTIPOU3BE-

[eH, TUpaXXMpoBaH N pacnpocTpaHeH B KadecTBe oduumansHoro nsgaxHmsa oes paspeweHuns degepanbHoro
areHTCcTBa Mo TEXHNYECKOMY PerysimpoBaHuUo U METPOSIOr M
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M E X T O CY 3D APCTWUBEWUHH bl I C T A H O A P T

PYHTDI

MeToabl noneBoro onpeaeneHUs XapakTepucTuk NnpoYHoCcTU U gecpopMmMpyeMocTu

SOlls.
Field methods for determining the strength and strain characteristics

[lata BBegeHna — 2013—07—01

1 Obnactb NpMeHeHUA

HacToawumin ctanaapT yctaHaBnMBaeT MeTodbl NMOMeBOro onpeaeneHns XxapakrepucTuk NpOYHOCTA U
nedopMUPYEMOCTU TPYHTOB NPU UX UCCieaoBaHNUM AN CTPOUTENbCTBRA.

2 HopMaTuBHbIE CCbINKN

B HacToqalleM cTaHOgapTe UCNONb30BaHbl CChINKU Ha cneayoLlne MexXrocygapcTBeHHble cTaHaapThl:

[OCT 5180—84 [ pyHTHI. MeToabl nabopaTopHOro onpeaeneHna Pusnveckux XxapakTepucTuk

[OCT 12248—2010 [pyHTHl. MeToabl nabopaTopHOro onpeaeneHnsa XapakTepuCcTUK NPOYHOCTU U
nedopMUpPyemMocCTi

[[OCT 12536—79 [pyHTHLI. MeToa nabopaTopHOro onpegeneHns rpaHynoMeTpruieckoro (3epHOBOMO) U
MUKpoarperaTHoro coctaBa

[OCT 25100—95 [pyHTLI. KNnaccudpukauusa

[[OCT 30416—96 [pyHTHI. JTabopaTopHbie UcnbITaHUsA. OBLINE NONOXKEHUS

[[OCT 30672—99 [pyHTHI. [NoneBble UcnbiTaHns. O0OLLLMe NONOXKEHUS

[TpnumeyaHune—Illpu NONb30BaAaHMM HACTOSILLMM CTAHAAPTOM LenecoodbpasHo NPOBEPUTL AENCTBUE CCbINOM-
HbIX CTaHO4APTOB B WMHMPOPMAUMOHHOW CUCTEME ODWero nonb3oBaHusag — Ha oduumanbHom cante PegepanbHOro
areHTCTBa NoO TEXHNYECKOMY PErynmpoBaHuUo U METPOIOrMU B ceTu MIHTEPHET nnun No eXXerogHo n3gaBaemMmomMmy nHQoOpma-
LMOHHOMY YKa3aTtento « HaunoHanbHble CTaHAAPThI», KOTOPbLIN ONYOBNMMKOBAH MO COCTOSHMIO Ha 1 SIHBAPS TEKYLWEro roaa, u
N0 COOTBETCTBYIOWMNM €XEMECAYHO U3daBaeMblM MHPOPMALMOHHBIM yKa3aTensam, onybriMKOBaHHbIM B TEKYLLEM roay.
Ecnun ccbinoYvHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb30BAHUMN HACTOSIWMM CTAaHAAPTOM CreayeT PyKOBOACTBO-
BaTbCH 3aMEHALWUM (MBMEHEHHBIM) CTaHAAPTOM. ECnn CCbINOYHLIM CTaHAAPT OTMEHEH Be3 3aMeHbl, TO MONOXEHNE, B
KOTOPOM gaHa CChINika Ha HEro, MPUMEHSIETCSH B YaCTu, HE 3aTparvBatolmm 3Ty CCbISIKY.

3 TepMUHbI N onpeaeneHuns

B HacTodwem ctaHgapTe npumMmeHeHbl TepMuHbl no FOCT 25100, TOCT 30416 nT'OCT 30672.

4 OOLwmne NONoXeHUs

4.1 HacTtodawun ctaHOgapT ycTaHaBNMBaeT cneayolme MeTodbl NoneBoro onpeaeneHnsa Xxapakrepuc-
TUK MPOYHOCTN U AePOPMUPYEMOCTU IPYHTOB!

- UICNbITAHNSA WITAMNOM, UCNbITAHUA paananbHbIM NPECCUOMETPOM, UCMLITAHUA NPECCUOMETPOM C CEK-
TOPHBLIM MPUNOXKEHWUEM HArpy3Kn (CM. NpUnoxeHune A), UCnbiTaHUA NONACTHBLIM NPECCUMOMETPOM (CM. MPUNOXKe-
HUe B), ncneltTaHua NNOCKMM aunaTtoMeTpoM (CM. NpunoxeHune B), cpes LUEenuKOB rpyHTa, BpalwlaTenbHbIN
cpes3 — AN ANCNEPCHBIX TPYHTOB;

- UCMbITAHUSA FTOPAYNM LUTAMMOM — ANA MEeP3nbIX TPYHTOB.

U3pgaHune odbmumanbHoe
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[TpnmeyvaHwue—IlocneynanbHOMY 3a4aHUIC MOTYT MPUMEHATLCH Apyrne MeTogbl UCMbITAHUW N KOHCTPYKUUW
npnbopoB, obecnevmBaloLne MOAENMPOBaAHUE NPOLECCOB HArpy>XeHUs rpyHTa.

4.2 Obwme TpedboBaHUA K NONEBLIM UCTBITAHUSIM TPYHTOB, 0bopyaoBaHU U npubopam, NoaroToBKe
naowaaoKk 1 BelpadoTok ANa ncneltanmn npmseaeHsl B FOCT 30672.

4.3 WcnblTaHUs rpyHTa NPOBOAAT B FOPHLIX BbipaboTKax (pacumncTKax, KoTnoBaHax, Wwypdgax, lWTpekax,
OYPOBbLIX CKBaXKUHAX U T. A.) UMK B MaccuBe rpyHTa. CXeMbl UCMIbITAHUW TpyHTa ANng onpeaeneHns Xxapakrepuc-
TUK 4ePOpPMUPYEMOCTU NpUBEaAEHbI B MPUNOXeHUU T .

4.4 T1pn npoxoake onbITHOW CKBaXKMHLI 3anpelyaeTcs NpUMeHeHne ygapHo-KaHaTHoro, BUbpaLunoHHOro
N LLIHEKOBOTO OYypeHust, HavunMHasi C OTMETKM Ha 1 M BhlLLE y4acTKa, Ha KOTOPOM ByaeT npoBOANTLCS UCTNBITAHKE.
Ha 3TOM y4yacTKke CKBa)XUHy crneayeT NpoxXoauTs BpallaTenbHbIM CnocoboM ¢ NOMOLLbIO KONMTOHKOBOW TPYOHI,
obypuBatoLLEro rpyHToHOCa UMK OYPOBOW NOXKK, YacToTa BpalleHUs KOTOPbIX He A0MMKHa NpeBbillaTh
60 0O60OpOTOB B MUHYTY, OCeBagd Harpyska Ha OypoBoW HakoHeYHUK — He bonee 0,5 kH.

4.5 Tpun BypeHunn CKBaXKMH AN UCNbITaHUA FPyHTa HMXKe YPOBHS NMOA3EMHbIX BO4 HE AOMYCKAeTCH NOHN-
XeHWe YPOBHA NOA3EMHbLIX BOA B CKBaXXMHe.

4.6 NpomMexyTok BpeMeHN MexXay OKOHYaHMeM OypeHUs ONbITHON CKBaXKMHbI M HaYanoM UCNbITaHUS
rPYHTa BbllUe YPOBHS NoA3eMHbIX BOA He A0JDKEeH npeBblilaTh 2 4, HUXKe YPpOBHSA nogsemMHbiX Bog 0,5 4. Ncknto-
YeHNe COCTaBNSAT UCMNbITAHUS TPYHTa WITamMnamMun, Npmu KOTOPLIX 3a YKazaHHOEe BpeMs HEOOXOOAMMO TOMLKO
YCTAaHOBUTL LWITaMM Ha 3aboin BbIpabOTKA.

4.7 TMpoxoaky ropHbIX BbipabOTOKB MEeP3NbIX IPYHTaxX NnpoBOasAT A0 TpebyeMon No yCNoBUAM UCMbITAHUM
rMyOUHBI MakcMMarnbHOr0 CE30HHOIO OTTanBaHUSA, a B YCIIOBUAX HECITUBAIOLLENCH MHOTONIETHEMEP3NOW TONM-
L — OO0 BEPXHEW rpaHULIbl 3TOU TONLLM.

4.8 MuHumansHaga TonwuHa ogHOPOAHOro CrNost UCTbITYEMOrC rpyHTa A0/KHA ObITb HE MeHee ABYX Ana-
METPOB WITaMna Npu UCNbITAHWUM TPYHTa WTamMnom 1 1,5 BbICOTHI paboyero HakoOHeYHMKA — NP UCNbITAHNU
rPYHTa npeccuomMeTpamu, gunaTtoMmeTpamMm U Ha cpes B CKBaXKMHaxX U MacCcUBe.

4.9 Ha oTMeTKe UcnbiTaHWUS TpyHTa B CKBaXKMHAX U APYrx BblpaboTKax A0TKHLI BbITh 0TODpaHbl 0bpas-
bl 1 B NabopaTopHbIX YCNOBUSIX onpeaeneHsl cneayrowme pusndeckne xapaktepucTukn: rpaHynoMeTpuYec-
KM cocTtaB no FOCT 12536, BNaXXHOCTb M NMOTHOCTb FPyHTA, MMOTHOCTb YacTUL, FTPyHTA, BNa)XHOCTb Ha
‘paHuuax packaTbiBaHUsA U TekydecTn no [ OCT 5180, a Takke BblMUCNEHBI NTOTHOCTL CYXOro rpyHTa, KOs un-
1MEeHT NOPUCTOCTU, KOSPPULIMEHT BOAOHACHILLEHNUSA, YACNO NIACTUYMHOCTM U NOKa3aTelb TEKYHECTH.

4 .10 B npouecce nonesBbIX UCNbITAHUX BeAYT XXypHanbel No dpopmam, npuseaeHHbIM B npunoxeHun 4.

5 MeToa cnbITaHUSA LUTAMMOM

5.1 CywHocTb MeTOAa

5.1.1 UcnelTaHne rpyHTa WWTaMmnom NpoBoAdAT ANA onpeaeneHns crnegyiolnx Xxapakre pucTuk aeoopMu-
PYEMOCTU ANCNEPCHBIX TPYHTOB!

- Moayna gedpopmaunm £ MmHeparnbHbIX, OpraHo-MmnHeparnbHbIX M OpraHUYecKUX rPYHTOB;

- HaYanbHOro NpPocafgo4YHOro AaBneHua p , M 0OTHOCUTeNbHON AedopMaLn NpocagovYHOCTU g, ANA NPO-
cagOYHbIX TMUHUCTBLIX TPYHTOB NPU UCNbITAHUKU C 3aMadvnBaHUEM.

5.1.2 XapaKTepUCTUKMU onpeaensroT No pesynbratamM Harpy>XeHusa rpyHta BepTUKanbHOU Harpyskou B
3aboe ropHon BblpaboTKM C NTOMOLL IO LUTaMna.

PesynbTaTbl UCNbiTaHUXA 0POPMNAIOT B BUAE rpadPMKoOB 3aBUCUMOCTM 0cadKu LWTamna OT HarpysKu.

5.1.3 lpuuncnelTaHnM rpyHTa B Wypde pasmMmepsbl WWypdpa onpenenstoT B 3aBUCUMOCTU OT HEODX0QMMOC-
T KpENMEeHUs ero CTeH U rnybunHel npoxoakn. MMHMmMmansHble pasmepsbl Wwypdpa B nnaHe 1,5 x 1,5 m.

OnameTp Ayaku, NnpoxoanmMon MeXaHM3npoBaHHbIM CNOCODOM, AOMKeH ObITb He MeHee 0,9 M.

OnameTp oNbITHOM ODYPOBOW CKBaXUHbI A0IMKEH ObITh 325 MM. bypeHune ckBaXuHbl cneayeT BECTU C
obcaakon Tpybamn 4o 3aboq. nArpyHTOB 3aneraroLlnX Bbllle YPOBHA FPYHTOBLIX BOA N YCTOUYUBLIX KODpYLLE-
HUIO aonyckaeTcda bypeHune ckBaxnHbl 6e3 obcaaku.

5.1.4 3amavnBaHue NpocaaoydHbIX MPYHTOB MPU UCMbITAHUAX B KOTNOBaHaxX U ayakax cregyeT NnpoBO-
ONTb 00 KoadppunumeHTa BogoHackiweHua S, > 0,8 Ha rnybuHy He MeHee ABYX AMaMeTpoB LWTamna HUXKe ero
NOAOLLBLI.

[TpunmeyaHune—[Ana KOHTPONSA BAAXXHOCTU TPYHTOB A0OMNYCKAETCH NPUMEHSTb Pagnon30TOMNHbIM METOA,

5.2 O6bopynoBaHue n npudopsl

5.2.1 B cocTaB ycTaHOBKM ANA UCMNBITAHUA TPYHTA LUTAaMMOM AOIMKHbBI BXOAUTD!
- WTamn;
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- YCTPOWUCTBO ANA cOo34aHNA U USMePEHNS Harpy3knu Ha WTamn;

- aHKepHOe YCTPOWUCTBO (AN yCTaHOBOK Be3 rpy3oBoun NnatdpopMbl);

- YCTPOWUCTBO AN U3MEpPEHNs ocaaok Wtamna (NpornboomMepbl, AaTHUKKN NepemMeLLeHNI);

- YCTPOUCTBO ANs 3aMavunBaHUA U KOHTPOMA BMIaXXHOCTUTPYHTA (MPU UCTIbITAHUN MPOCaA0YHBIX TPYHTOB).

5.2.2 KOHCTpPYKUMS1 yCTAaHOBKW AOTKHA obecneynBaTh:

- BOSMOXHOCTb Harpy»keHusa wtamna ctyneHamMmu gasneHusa no 0,01—0,1 Mla;

- LEHTPUPOBaHHYIO Nnepegadvy Harpyskmi Ha Wwramn;

- MOCTOAHCTBO AAaBNTEHUS HA KaXXO0W CTYNMEHU Harpy>XeHus.

5.2.3 WTamnbl AOMKHBI ObITb JKECTKUMU, Kpyrnon opmbl, cneayrowmx TUNoB:

| — ¢ nnockon nogoweon nnowaasko 2500 1 5000 cm?;

Il — ¢ nnockon nogoweon nnowagbie 1000 cm? ¢ KoNbLEBOM NPUrPY3KoN No Nnowaaun, AonoNHAOLLEN
nnowaas wramna ao 5000 cm?:

Il — ¢ nnockow nogoweon nnowaabio 600 cm?:;

llla — ¢ nnockon nogoLwson nnowaabko 600 cM? N BCTPOEHHBIM 3a4NCTHBIM YCTPOUCTBOM;

IV — BUHTOBOM WiTamn nnowaabto 600 cvm? (cM. npunoxenue E).

5.2.4 Tununnnowagb WtamMna HasHa4varoT B 3aBUCUMOCT OT BUAa, noaBsuvaa Un pasHoBUOHOCTU UCMbI-
TbiIBAEMOTO rpyHTa no tabnuue 5.1.

Tabnwua 51— Tvn v nnowaab WTamMmna B 3aBMCUMOCTU OT BUAA, NOABMAA UNN PA3HOBUAHOCTU NPYHTA

NonoxeHue wramna LTamn
COVHTLI OTHOCUTENBLHO [ nybuHa MecTo npoeeaeHus
24 VPOBHA NOA3IEMHbIX UCTILITAHNA, M UCINbITAHA I'Inoma,ub,
Tun 5
BO. CM
KpynHOOBNOMOYHBIE; Ha ypoBHe nog- | Mo Bcen Tonwe | B koTnoBaHe, wyp- I 5000
MNeCKM; 3eMHbIX BOA4 W e, ayake | 2500
[MMHUCTbIE NMPU NOObIX 3HAYe- | BbiWwe
HUAX NoKasaTens TeKy4ecTu | 1000
[lpocagoYHble Npu NcnbliTaHn- | Bbliwe YPOBHA | [1o BCen Tonuie B koTnoBaHe, wWyp- | 5000
dX C 3aMa4vMBaHUEM NoA3eMHbIX BO/, de, ayake
KpynHoOO6rmoMoYHbl€; Ha ypoBHe noa- | Mo Bcenm Tonwe | B 3aboe ckBa)uHb! 1| 600
NEeCKU NMNOTHbIE; 3eMHbIX BO4 WM
MyHbl M cyrnudku ¢ £, <0, 5; | Bbiwe
cynecn ¢ £, <0
[nunncTble ¢ I, < 0,25 Hwxe ypoBHSA | Mo Bcen Tonwe | Hwke 3abos Ckea- 1E 600
NoA3eMHbIX BOA XXUHbI
[lecku; Ha ypoBHe noa- | Mo Bcen Tonwe | Hwxke 3abos ckea- \Y; 600
[MWHWUCTbIE NPW NMIOObIX 3HaYe- | 3eMHbIX BOA4 W XWHbI (6e3 obcagkn)
HUAX NoKasaTens TEKy4YeCcTy, BblLLE
OpraHo-MmmHeparnbHble n opra- | Huxe YPOBHA | [1o BCen TOnuwie Humxe 3abosi ckBa- \Y/ 600
HUYECKNE noa3eMHbIX BOA XWHbI (C 06cagKkon)
[nuHncTble ¢ /, > 0,5; Boiwe wn  Huxe | Oo 10 B maccuBe 6e3 6y- \Y; 600
OpraHo-MnHepalibHble U Opra- | YPOBHA T11043€EM- PEHUHA CKBa>XWHbI
HU4ecKmne HbIX BOA,

5.2.5 HarpyxeHue Wwitamna oCyLeCcTBNAKT AOMKPaTOM UM TapUpPOBaHHLIM IPY30M.

[oMKpaTbl A0MKHLI ObITb NPeaBapUTESNIbHO OTTapUPOBaHHI.

Harpysky UsmepsroT C NOrpeLlHOCTbo He bonee 5 % CTyneHn AaBneHus.

5.2.6 [Npornbomepbl ANst USMepeHnUst ocagkun WTamMna goSmKHbI ObITb 3aKpeneHbl Ha penepHon CUCTEME.
LLITamn gomkeH ObiTb coeguHeH ¢ NPormbomMepomM HUTbLIO U3 CTanbHOW NMPOBONOKKM aAnameTpom 0,3—0,5 Mm.
NameputenbHasa cuctema gomkHa obecnevnBaTb M3MepeHne ocagok ¢ norpeLlHocTbio He bonee 0,1 mm.

Heobxoanmo yduTheiBaTh AgedopMaLnMio MPOBONOKU OT TEMMEPaTypPHbIX BO3AENCTBUN 1 BBOAUTL NMOMpas-
KY B MOKaszaHus npornoomepoB. [NonpaBKky onpeaensitoT No nokasaHUamM KOHTPOMNbHOro npornbomepa no 5.3.7.
Ocagky witamMmna cnegyet onpeaensite Kak cpegHeapudpmMmeTnyeckoe sHa4vYeH1ne nokasaHum Tpex npormbome-
POB, PUKCUPYIOLLMX OCaaKy LUTaMna B TpeX To4vKkax, pacnonoXeHHblx nog yrnom 120° ot ocuwitamna B ropuUsoH-
TanbHOW NITOCKOCTMN.
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[nst namepeHuns ocagku lWtamna gonyckaeTcst NPUMEHATb Apyrne npubopsel, obecnevynBatolne nsmepe-
HUe 0CcaaoK ¢ norpewHocTbio He bonee 0,1 MM.

[TpnmeyaHwmue—IlpuucnbiTaHMM IPYHTOB B CKBXXMHAX U U3MEPEHUM 0CAA0K LUTaMNa rno nepemMeLlleHnAM Bep-
Xa KOMOHHbI TPYD, crnyXawmx Ans nepegadm Harpy3km Ha WTaMn, y4nTbiBaOT gedopmMmaynto oxatusa Tpyd OT Harpy3km w
npeaycMaTpmBatoT MepONpUATUS, UCKNOYaoLWmMe nx NnpoaonbHbIN N3rmo.

5.2.7 PenepHas cuctema, Ha KOTOPOW KpensaT Nporndbomepsl, JOMKHa COCTOATbL U3 YeThIpex cBai, 3abu-
BaeMbIX UMW 3aBUHYMBAEMbIX MONAPHO B FPYHT C MPOTUBOMOSIOXHBIX CTOPOH BblpabOTKM Ha paccTOAHUM
1,0—1,5 M OT KpaeB 1 NpUKpenaeMbIX K HUM napannenbHo MeTannnmyecknux purenen, Ha KoTopbIX yCcTaHaBI -
BaloT Nporbomepsbl. MNybrnHa norpyXeHusa ceam B rpyHT Ao/mkHa obecnevmBaTbh HENOABMXXHOCTb penepHOn
CUCTEeMbI B NpoLecce UCNblTaHuA.

5.3 NoarotToBKa K UCMNBITAHUIO

5.3.1 Npu ncnelTaHUAX B KOTNOBaHaX, WWypdax U gyakax Wwramn ¢ NIoCKOW NoACLUBON YCTaHaBMUBAOT
Ha AHO BbIpaboTKU. [Nnsa AOCTMXKEHUSI NNOTHOMO KOHTaKTa NOACLUBLI LTAMMa C TPYHTOM HEODX0AMMO NPOBECTU
He MeHee ABYX MOBOPOTOB LUTaMMa BOKPYr ero BeptukarnbHOW OCU, MeHAs HanpaBneHne nosopoTta. [locne
YCTAHOBKU LUTaMMNa NpoBepaAoT rOPU3OHTaNbLHOCTL ero NoNoXeHUs.

B rnuHucThIX TpyHTax c £, > 0,75 wramn cnegyeT ycTaHaBNMBaTh B BbIEMKY, YCTpauBaeMyo Ha AHe Bblpa-
6oTKW. NMybunHa BbieMKU AomkHa 6biTb 40—60 cm, nonepeyvHbIn pasmMep BLIEMKN HE AOIKEH NpeBbILAaTh Ana-
MeTp wtamna 6onee yem Ha 10 cm.

CTEeHKN BbIEMKUN NMPU HEODXOAMMOCTN CNeayeT 3akpenuTb.

5.3.2 oBepXxHOCTL MpyHTa B Npedenax nnowaan yctaHoBKU LWWTamna AomkHa ObiTh TWaTeNbHO CNNaHn-
poBaHa. [1pu 3aTpyaHeHUM B NNaHUPOBKE rpyHTa cneayeT yeTpanBaTbh U3 MaNoOBaXXHOro necka Menkoro Unu
cpeaHen KpynHOCTU noayLwky TonwmnuHon 1—2 cmM Ana rmuHUCTBIX U He bonee 5 cM — Ans KpynHOo0bNOMOYHbIX
PYHTOB.

[Mpun ncnbiTaHMAX wWTamnamm nnowagsto 5000 cm? npocagoyHbIX TPYHTOB € 3aMadMBaHneM B Wypdax u
KOTNMOBaHax TONLWMHA NOAYLUKA A0MKHA COCTaBNATb 2—3 CM Ang obecneveHns ApeHUpoBaHUA BOAbl B FPYHT.
[loaylwiky cneagyetT yknaabsiBaTh Mo BCeW Nnowagn yCTaHOBKU LWUTamMmna U BOKPYr HEro Ha pacCcTosiHUM He MeHee
10 cM™.

5.3.3 lMpu ucnbiTaHnn B ckBaxknHax wramnom tmna |l nnowagbio 600 cm? ycTaHOBKY LUTamMna NpoBOaAT
nocne 3a4ncTkn 3abost CKBaXKMHbI cneymanbHbIM OYpOBbIM HAKOHEYHMKOM-3a4UUCTUTENEM B HECKOMbLKO Npue-
MOB C ero n3pnevyeHnem Ha NoOBEPXHOCTb NOCNe KaXXaoM 3a4nNCTKN.

LLITamn, npyuKkpenneHHbIN K KONMoHHE Tpyb anameTpom 219 MM, UMetoLLie HanpaBnsloLWmMe XOMyThl, OMycC-
KaloT B CKBaXXUHY M OA0OMBAIOTCA NNOTHOMO KOHTaKTa WTamna ¢ rpyHTOM He MeHee YeM [ABYMS MOBOPOTaMU
KONOHHLI TPYD BOKpYr ocu. LUtamn gormkeH ObiTb yCTaHOBMNEH HMXe 0bcaaHon Tpybbl Ha rMyOuHy 2—3 CM.

5.3.4 TlorpyxeHne BMHTOBOro WTammna npoBoAsAT 3aBUHUYMBAHUEM MEXaHUYECKU UM BPYUHYIO HUXKE
32008 CKBaXKMHbI NN C MOBEPXHOCTU B MacCKB rpyHTa 6e3 DypeHusi ckBaXKUHbIL. [1pn UCNBITAHUAX B CKBaXKMHAX
rnybuHa 3aBUHYMBAHUSI BAHTOBOIO LUTAMMNAa HUXKe 3a0051 CKBaXKMHbI 4OSTKHA ObITh 50 M A1 TITMHUCTBIX TPYHTOB
c [, > 0,75 nBoaoHachbILWeHHbIX NeckoB U 30 cM — ANdA ocTanbHbIX TPYHTOB. [lonyckaeTca yBenn4mBaTh rinyou-
HY B Cliydasix, Korga npuv uaMmepeHunsax 0ceBon Harpy3km Ha WTamMn UCKoYaeTCs BNUSAHNE TPEHUS TpyHTa Mo
DOKOBOM NOBEPXHOCTWN CTBONA.

5.3.5 B npouecce 3aBMHYMBaAHNSA BUHTOBOIO LUTaMNa Heobxoanmo obecnevmTb CUHXPOHHOCTb ero Bpa-
LieHUa ¢ norpyxeHmem. NybunHa norpyxeHmsa 3a oaMH obopoT AO/MKHA COOTBETCTBOBATL LUAry BUHTOBOM
fionacTu.

5.3.6 [locne ycCTaHOBKM LWWTamMna MOHTUPYIOT YCTPOWUCTBO AONA HarpyXeHua wrtamna, aHKepHoe
YCTPOUCTBO U U3MEPUTENBLHYIO CUCTEMY.

5.3.7 KOHTponbHLIN NporMbomMep Ansg yvyeta BNUAHUA TeMNepaTypbl HA U3MeEHeHKWe aedopmalLnm ycta-
HaBMMBAIOT HA penepHOU cucteme. Ero HATbL 3akpennsioT K HenoaBMkKHOMY penepy. AnuHa HUTKU AomkHa ObITh
paBHa ANMHEe HUTU Npornbomepa, U3MepsIoLLLero ocaaKky wramna.

5.3.8 [locne MOHTa)a BCeX YCTPOUCTB U U3MepUTENBbHON CUCTEMBI 3aNMChIBAOT HavdanbHble NoKasaHUg
NnpModoOpoB.

5.4 llpoBeaeHMe UCNbITAHUA

5.4.1 Harpysky Ha wTtamn cnegyeT yBenndiMBaTb CTYNeHAMU JaBfEeHUA Ap, yKa3aHHbIMU B Tabnuuax
5.2—5.4.

ObLwWwee Yncno CTyneHen aaBneHnsa nocne JoOCTMXKeHUA AaBlieHUsA, COOTBETCTBYOLEro BepTUKarnbHOMY
3(ppeKkTUBHOMY HanpsbkeHUto 0T COBCTBEHHOTO Beca rpyHTa o,, Ha OTMETKE UCMBITaHUs, AOIDKHO ObiTb He
MeHee YeTbIpex.

4
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B nepByto cTyneHb AaBneHUA crnegyeT BKIOYUTbL BeC AeTariel YCTaHOBKU, BIUAKOLWNX Ha Harpysky
LwTamna.

rlpl/l NMpAMEHEHUI LUTAaMIla TUAMNAa Il kKonbLIeBas NMPUIPY3Ka A0JIKHAa COOTBETCTBOBATb HAIPAXEHWIO ng Hd
OTMETKE UCTIbITaHWNA.

Bpems BblAE KKK KaXXKAoW nocneaytolen cTyneHn aasneHns AomkHo ObITb HEe MeHee BpeMeHU Bblaep-
XKW npeablayLlen.

Tabnwuua 52— CrtyneHn gaBneHnss n Bpemsi yCnoBHOM ctabunusaumm gaeopmaumnm rnpu WTamMmnoBbIX UCMNbITAHNAX
0151 KPYNHOOBNOMOYHbIX U MECHaHbIX TPYHTOB

CtyneHu gasneHua Ap, Mla, npu nnoTHOCTH
CNOXEHUA TPYHTOB Bpema ycnosHoOM
[ PYHTBI KoappuLmenT crabunusaunmn
BOAOHACLILLEHUA CoenHe nedopmaumm f, 4
[noTHbIE PEA Phixnbie |
NAOTHOCTU
KpynHoOBnomoYHble S <10 0,1 0,1 0,1 0,5
[lecku rpaBenucTble N KpynHblie S,<1,0 0,1 0,05 0,025 0,5
o g Sr <0,5 0,1 0,05 0,025 0,5
€CKN cpegHeNn KPYynHOCTW 0,5<S <1,0 0.1 0.05 0.025 10
I_I Sr <0,5 0,05 0,025 0,01 1,0
eCKN1 MeJlIKne U lNbllieBarible 055 < Sr£ 150 0505 05025 0501 250

Tabnwuua 53— CryneHn gaBneHnss 1 Bpemsi yCrnoBHOM ctabunusaumm geopmaumnm rnpu WTamMmnoBbiX UCMNbITAHNAX
ONA IMMUHNCTBIX TPYHTOB

CtyneHu aaeneHusa Ap, Mlla, npu KosdPULMEHTE NOPUCTOCTU Bpems ycrnoBHON

[ PYHTBI crabunusayuu
e <05 05<e<038 0.8<e <11 e>11% gegqopmaumu i, 9

[ MTMHUCTbIE C NoKa3aTenem TEKYHECTMN.

1, <0,25 0,1 0, 0,05 0,05 1
0,25< I <0,75 0,1 0,05 0,05 0,025 2
0,75< I <1 0,05 0,025 0,025 0,01 2
I > 0,05 0,025 0,01 0,01 3

* [pn koahpunumneHTe nopuctoctn e > 1,1 Bpema yCnoBHom ctabunmaaunm yeenmumeaetca Ha 1 u.

Tabnwuua 54— CrtyneHn gaBneHns 1 BpemMmsi yCnoBHOW cTtabunusaumm aeopmaumnm rnpu WTamMmnoBbiX UCMNbITAHNAX
ONA NpocagoYHbIX, OpraHo-MUHEPAanbHbIX N OPraHNYeCKUX NIPYHTOB

Bpema ycnosHon ctabunusauuu
[ PYHTHI CtyneHu gasneHusa Ap, Mlla nedopmaLum £,
[lpocagoyvHble NPUPOAHON BIAXXHOCTU 0,5 1
[lpocagoyvHble nocne 3aMmadunBaHUA 0,025 Zz
OpraHo-mMmmHepanbHblE U OPraHN4ecKkmne 0,005—0,01 4

5.4.2 Kaxayto cTyneHb AaBneHusl BblASPXUBAOT A0 YCNOBHOM cTabunusaunn gedpopmanim rpyHTa
(ocagKku WTamna).

3a KpuTepuin ycnoBHOU cTabunmnsaumm gedopmanum NpUHUMaT CKOPOCTb 0CaaKU LTaMna, He NpeBbl-
watowyto 0,1 Mm 3a Bpems £, ykazaHHoe B Tabnuuax 5.2—5.4.

5.4.3 OTcyeTbl N0 NporMbomMmepam Ha Kakaon CTyNeHN HarpyXeHusa npoBoaAT:

- MPW NCNbITAHUN KPYNMHOODONMOMOYHBLIX TPYHTOB 1M NecKoB Yepes Kaxable 10 MUH B TeueHne nepBoro Nony-
yaca, 15 MUH B TedeHune BTOPOro nonydvaca 1 ganee vyepes 30 M1UH Ao yCnoBHOW cTabmunusaunm gedopmann
PYHTA;

- NMPU UCNBITAHUN TMUAHUCTBIX TPYHTOB Yepes KaXable 15 MUH B TedeHune nepBoro yaca, 30 MUH B TeyeHune
BTOPOIro vaca, aanee vyepes 14 40 ycnosHou ctabunumsaunm gedoopmannm rpyHTa.
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5.4.4 [locneunanbHOMY 3agaHUIC ANsonpeaeneHns Moayna aedopmManmmino BeTBU NMOBTOPHOIO Harpy-
XXEeHNS MOXET ObITb NpoBeAeHa pasrpyska obpasLa rpyHTa, a 3aTemMm NOBTOpHOE HarpyXeHue. [NocnegHsisd cTy-
1eHb Ppasrpys3kM M Havano NOBTOPHOIo HarpyXeHuda onpegenswiTtca 3agaHuem. [lpu nonHom pasrpyske
ocneaHsIsA CTyneHb A0MKHa COOTBETCTBOBATL AAaBMEHUIO OT lWTamMna M CMOHTUPOBAHHOIo Ha HEM 00OpyA0OBa-
HUA. [MOBTOpPHOE HarpyXeHue NpoBOAAT B NocneaoBaTeNnibHOCTU, aHaNnorM4Hou nocneaoBaTenbHOCTU NepBOro
Harpy»keHusa. Y1cno ctyneHen npun pasrpyske oonyckaeTcd YyMeHbLUINTD.

5.4.5 VcnelTaHndanpocagoyHbIX TPYHTOB C3aMaYvyMBaHUeM crneayeT NPpoBOANUTL NO cXeMe «ABYX KPUBLIX»
NN «OOHOWU KPUBOWU».

Cxemy UcnbiTaHUN BbIBUPAaOT B 3aBUCMMOCTIW OT KOMMMNEKCa XapaKkTepuUcTUK, HeobXxoaumblX ANs NpoekK-
TUPOBaHUA.

McnbiTaHUA No cXeMe «ABYX KPUBLIX» crneayeT BbINOMHATL MNP HeobXoaMMOCTN onpeaeneHunst NonHoro
KOMMIeKkca XapakTepucTuk (CM. 5.5.3), N0 cxemMe «0QHOW KpUBOU» — B cnydadx, korga AoctaTtovyHo onpeae-
nuTb Moayne aedpopMalnn rpyHTa npupoaHon BRNaXXKHOCTU U OTHOCUTENBHYIO NMpocadovHOCTb NpU 0QHOM
3aJaHHOM AaBeHUN.

5.4.6 lpn ncnblTaHUAX NO CXeMe «OAHOMN KPUBOW» HarpysKy Ha wWwtamMn yBeMYUBatoT CTYNEeHAMU a0
3aJaHHOro AaBlneHusa p, .

HasneHue p, A0MKHO ObITb YCTAHOBIIEHO C yY4EeTOM NpeanonaraeMoro oakTu4eckoro AaBneHna Ha rpyHT
B OCHOBaHUU oyHOaAMeEHTa, paBHOro CyMmMe AaBNeHUW OT Harpys3ku pyHaamMmeHTa M cOOCTBEHHOIMo Beca rpyHTa B
HaCbILLEHHOM BOAOW COCTOAHUM HA OTMETKE UCMbITaHUS.

[Tocne AoCTMXEHNS YCNOBHOW CTabmunusaunm ocagkm Ha nocneaHeun cTyneHu, COoOTBETCTBYIIOLLEN AaBNe-
HUIO P, TPYHT B OCHOBaHUW LLITaMna crneayeT 3aMo4uTb U NpoaocikaTb 3aMavmBaHne ¢ UsMepeHnamMn Nnpocaku
rPYHTa A0 ee yCnoBHOM cTabunuaauum npu pacxoae Boabl He MeHee onpeaensemMoro no npunoxxeHuro XK.

3a KpUTEepuin yCrnoBHOW cTabunusaunm npocagky rpyHTa cneayet NnpuHUMaTh CKOPOCTL OCaaKuM LTamMna,
He npeBbliWatowyo 0,1 MM 3a ABa Yaca.

5.4.7 VcnblTaHUS NO CXeMe «ABYX KPUBBIX» cneayeT npoBoANTb Ha OAHOW rMyduHe B ABYX WWypdrax, pac-
NONOXEHHLIX Ha PACCTOAHUN 5—6 M.

B ogHom wypde ncnblTaHna HeobXxoanmMo NPOBOANTL B COOTBETCTBUU C TpeboBaHUAMKU 5.4.6, B ApY-
rOM — 3aMOYUTL FPYHT (NpK pacxode BoAdbl HE MeHee onpeaenaemMoro no npunoXkeHuio XK) nocrne MoHTaxa
YCTaHOBKWN A0 NPUITOXKEHUA Harpysku, a 3aTem HarpyxaTtb WTamn CTyNneHAMU A0 AaBNeHusa p,, Npoaosikas
3aMadmBaHue rpyHTa.

5.4.8 OTcyeThbl Mo npornbomepam nocne samMmavunBaHUs NpPOCagoYHOro rpyHtTa cnegyeTt nNpoBOAUTL
yepes NPoOMEeXYTKN BpeMeHU, ykasaHHble B 5.4.3.

5.4.9 3amavnBaHue NpocagovHbIX TPYHTOB B OCHOBaHUM LUTaMMNa B KOTNIOBaHax, lWypdax 1 ayakax cne-
ayeT NpoBOAUTbL paccpeaoTOMEHHOW CTpyen BO n3bexaHue pasmblBa rpyHTa, NogaepXuBasi ypoBeHb BOAbl Ha
5—10 CM BblLLE NOBEPXHOCTU NecYaHOoM NoAYLLIKA U N3MePAd pacxod BoAbl.

5.4.10 T'lo okoH4YaHWUU UCNBITAHUIN BbIPADOTKY cneayeT yrinybuTtb HUXKe OTMETKU UCNbITaHUSA Ha rMyoOuHy
He MeHee ABYX AMaMeTpOB WTamMna Angd KoOHTponsa oAHOPOAHOCTU UCTILITELIBAEMOTO MpyHTA.

5.5 O6paboTKka pe3ynbTaToB

5.5.1 Ilo gaHHBIM UCNBITAHUA CTPOAT rpadpuK 3aBUCUMOCTUM ocagku wWTamMna oT AaBneHua S = f(p)
(cM. npunoxeHue N).

Moaynb aedopmaunn BbIMUCNAOT B AnanasoHe AaBneHnn oT p, 40 P,..

3a HavarnbHoe 3HayeHue py U Sy NpUHUMAlOT AaBneHue, paBHOe HanpsXXeHUo o, (CM. 5.4.1), N COOT-
BETCTBYIOLLYIO OCaAKy; 3@ KOHEYHbIE 3HaYeHNAp, U S, — 3HAYEeHUA p; U S;, COOTBETCTBYHOLLME YETBEPTOMN TOUKE
rpadgpuka Ha NPAMONMHENHOM yYacTKe.

Ecnuv npn aaBneHumn p; npupatleHne ocaakn éyaeT Basoe bonblle, YeM Anda npeablayLwen ctyneHn Aas-
neHna p._ ., a npunocneayoLwen cTyneHn AaBneHus p; , . npupatlleHme ocagkm doyaet pasHo Unuv donbLue Npu-
pallieHUsa ocagkn Npu p;, 3a KOHeYHble 3HavYeHusa p, N S, cneayet npuHUMaTb p,; _ (1 S; _ 1. [pndToM4mMcno Tovek
B paccMaTpuBaeMoOM gManaszoHe OOMMKHO ObITh He MeHee TpeX. B npoTUBHOM cnydae Npu UCNbITaHUN TPyHTa
HeobxoaAMMO NPUMEHSATL MeHbLUMe CTYNeHM AaBNeHUs.

5.9.2 Moaynb gepopmauymm rpyHta £, Mla, BelMMCNAT No popmyne

E=(1—v2)-Kp-K1-ng, (5.2)
roe v— koadpdpunumneHT nonepevHoro pacwunpenuns (INyaccoxHa), npuHmmaemslin paBHbiM 0,27 Ans KpynHooO-
NOMOYHBIX TPYHTOB; 0,30 — anga neckoB U cynecen; 0,35 — ang cyrnuHkoB; 0,42 — ANga rnuH;
Kp — KO3 P ULNEHT, NPUHUMAEMBIN B 3aBUCUMOCTW OT 3arnybneHua wtamna h/D (h — rnybuHa pacnono-
XeHUda Wrtamna OTHOCUTENbHO AHEBHOW NOBEPXHOCTU TPYHTA, CM; D — anameTp wrtamMmna, CM);
K, — KO3 ULKUEHT, NPpUHUMaeMbI ANA XKXeCTKOro Kpyrnoro wramna pasHbim 0,79;
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Ap — npupalleHne gapneHnsa Ha wramn (cm. 5.5.1), Ml'a, paBHoe p,—p,;
AS — NpupalleHne ocagkm Wwrtamna, COOTBETCTBYoLWee Ap, CM.
KoaPUUMEHT Kp NMPUHUMAIOT PaBHbIM 1 NP UCNBITAHUAX TPYHTOB LUTaMNaMK B KOTNOBaHax, lWypdgax v
ayakax. Npu ucneiTaHmnax rpyHTa wramnom tina lll B 3aboe BypoBbIX CKBaXKUH TaKKe A0NyCcKaeTCsl NPUHMMATL
koappuLuneHT K, paBHbIM 1 He3aBucumo oT h/D.

[Tpn UCNBITAHUAX TPYHTOB BUHTOBLIM LUTAMMNOM B OYPOBBLIX CKBaXXMHaX HUXKe 3ab0s1 U B MaccuBe be3 bype-
HWA CKBXKNH KOSPMULIMEHT K NPUHUMAIOT B 3aBUCUMOCTU OT OTHOLLEHNA h/D no Tabnuue 5.5

Tabnuua 5.5—3HaveHne kosdPuuneHTa K, B 3aBUCMMOCTU OT OTHOLWEHUS MNyOuHbI UCMbITaHUA W gunameTpa
lTamna

h/D 0 1 2 3 4 > D

K, 1 0,90 0,82 0,77 0,73 0,70

5.5.3 llopesynbTatam UCNbITaHUM NPOcagoYHbIX TPYHTOB (CM. NpuUnoXeHue K) onpeaengator:

- MOAYIb AedpopMaum rpyHTa npupoaHOW BNAXHOCTU E U OTHOCUTENbHYK NPOCagoyHOCTb & MPU
3aflaHHOM AaBneHNN p, — MPU UCTbITaHNN NO CXeMe «OAHON KPUBONY»;

- MoAynb AedopMaLMn rpyHTa NpUPOAHON BraXXHOCTN E 1 BogoHackIWEeHHOM cocTosHun E . (nocrne
3aMayMBaHnA), HavyanbHoe NpocafoYHoe AaBreHue pgy N OTHOCUTENbHYK NPOCaA0YHOCTb £y MPU Pa3finy-
HbIX AaBNEHUAX — NPU UCNBITAHUM MO CXEME «ABYX KPUBBIXY.

6 MeToa ncnbiTaHnAa paananbHbIM NPEeCCUOMETPOM

6.1 CywHocTb MeTOA4a

6.1.1 WcnbiTaHKe rpyHTa paguanbHbiM NPeccMoMeTpoM NMPoBoAAT ANa onpeaenedHus moayna gedop-
MaLu E NeckoB, MUHUCTBLIX, OpraHo-MUHeparnbHbIX M OpraHUYeCcKNX IPYHTOB.

6.1.2 MoaynbaedopmMaunv onpeaensatoT Nno pesynbTaTtamMm HarpyXeHUs rpyHTa ropyusoHTanbHOM Harpy3-
KOW B CTEHKaX CKBaXXMHbI C MOMOLLIbIO pagnanbHOro npeccnomeTpa.

PesynbTaThl ncnbiTaHus oopMnaoT B Buae rpaduka 3aBUCUMMOCTN rOPU3OHTaNbHBIX NepeMeLleHni
royHTa OT ropMU30OHTanbHOro AaBieHuUs.

6.1.3 lpun ucnbiTaHUN rPYHTa pagnansHbIM MPECCUOMETPOM NPUMEHSIOT cneaytollee odbopyaoBaHME U
cnocoObI NPOXOAKU CKBaXKUH, obecnevnBatoLmMe coxXxpaHeHne NpupoaHoro HanpsiXkKeHHOro COCTOSAHUS FPYHTA:

- camo3abypuBatoLMecst MPeccUoMeTpbl;

- BypeHne cKBaXknH No 3aLlLUTON TSHKEbIX PacTBOPOB;

- NPOXOAKY y4acTKa CKBaXXUHbI, HA KOTOPOM ByayT NpoBOAUTLCA UCMBbITAHUSA, C MOMOLLLIO NOABMKHON
KONMOHHbI 0bCcaaHbIX TPYO.

B rpyHTax, obecneunBaolnxX YCTOMUNBOCTb CTEHOK CKBaXXMHbI, AONYCKaeTCA NpoBeaeHNe UCTbITaHNN
0e3 coxpaHeHUsa NPUPOoAHOro HaMNpPsKeHHOro CocTosAHUSA. [pn aTOM oba3aTenbHbIM ABMAETCH COXpaHEeHUe
NPUPOOHOro CNOXeHUA rPYHTOB.

6.1.4 lNpnnpoxoake oNbITHOW CKBaXWUHBLI cneayeTt cobnoaats TpeboBaHnsa 4 .4.

6.1.5 [JdunameTp CKBaXXUH He O0KeH NpeBbillaTh AnaMeTp 3cHaa npeccuomeTpa bonee yem Ha 10 Mm.

6.1.6 llepepblB BO BPEMEHN MEXAY OKOHYaHMEM OypeHUst 1 Havanom UCMbITaHUA yCTaHaBMUBAKOT
no 4.6.

6.2 ObopypoBaHue nunpudopsl

6.2.1 B cocTtaB ycTaHOBKU ANA UCMBITAHUA TPYHTa paananbHbIM NPecCMoMeTpPOoM A0MKHBI BXOOUTD!

- 30HA, CHaOXeHHbIN 31acTUYHOM 0DONOYKOM C KaHanamMu aAns nepegayvyun gasneHus pabodyen XXMakocTu
(BO3ayxa) noa 000NMouKy;

- YCTPOUCTBO ANdA co3gaHus U usMepeHnsa gaBneHnd B KaMmepe 30HAA;

- YCTPOWCTBO AN U3MEpPEHUS nepemMeLLieHnin 0B0novKn 3oHaA.

6.2.2 KOHCTpYKUMS1 yCTAaHOBKW AOTKHA obecneynBaThb:

- BOSMOXXHOCTb cOo3gaHunsa gasneHnda Ha rpyHT ctyneHamum no 0,01—0,1 Ml a;

- MOCTOAHCTBO AaBNeHUda Ha KaXXaoW CTYNMeHU Harpy>XeHus;

- BOSMOXXHOCTb TapMPOBKK 30HAA.
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6.2.3 OnunHa kamepsbl 30HAa ACIMKHA ObITb HE MEHee YeThIpeX ee ANaMeTpPOoB.

[TpumevyaHue—Ilpn NPpUMEHEHUN KamMepbl, COCTOSLEN U3 TPEX CEeKUuMn n bonee, odwas AnvMHa CEeKUun
NOIMKHA ObITb HE MEHEEe YeTbIPeX UX ANameTPOB.

6.2.4 YCTpOUCTBO ANH U3MepeHUst AaBrneHns B Kamepe 3oHAa ACIMKHO obecrnevynBaTb MUamMepeHune gaB-
NeHns ¢ NorpeLlHOCTLIo He bonee 5 % CcTyneHn aaBneHus.

6.2.5 YCTpOUCTBO AN U3MepEeHUst nepemMelleHnn obonouk 3oHaa AomkHo obecnevmBaTtb U3MepeHue
nedopmMmayiMA CTEHOK CKBaXXWUHbI NPpU MPUMEHEHUN NPECCUOMETPOB C BHELWLHUM ANaMEeTPOM KaMepbl 30HOA
oT 76 0o 127 MM ¢ norpeliHocTbio He bonee 0,1 MM B nNpegenax MusMmeHeHns HavarnbHOro gnamMmeTtpa Kamepsbl B
1,5 pasa.

6.2.6 NamepeHne nepemelleHnid obornovkn 3oHaa paccuymThiBaoT MO U3MEHEeHUIo obbemMa KUAKOCTH,
pacxoayemMoun Ha paclumpeHue Kamephbl 3oH4a, Ui HenocpeacTBeHHbIM onpegeneHnem pagnyca kamephbl 30H-
0a B OTAENbHbIX TOUYKaX AUCTaHLUMOHHBIMU AaTYNKaMuM nepemMeLleHun.

[TpyumevyaHNHs
1 VamepeHne nepemeeHnmn 060no4km 3oHaa ANCTaHUMOHHBbIMUY JaTHUKAMUW MPOBOAAT HE MEHEE HYEM B LLECTU TOY-
Kax, pacnonoXeHHbIX No Tpem gnamMmeTtpam. [ ovKn naMmepeHnn QoImKHbl pacnonaratbCs B LEHTPAlbHOW YaCcTU KAMEPLI B

npeaenax 1/3 ee AnNnHe.bl.
2 [onyckaeTcanpuMeHsaTb Ans onpeaeneHus nepemeeHnm 06onovkm 3oHaa ANCTaHUNOHHbIE AaTHYUKU C NU3MEpPE-

HUEM ONMMHbI OKPY>XHOCTU KaMepbIl Mo TpemM gnamMmeTpam B LLeHTpanbHOW YacTu B nNpegenax 2/3 AnvHbl.

6.3 lNoaroToBKa K UCNBITAHUIKO

6.3.1 B CKBaXXWHY yCTaHaBNMUBAKOT 30HA TakK, YTOOLI cepeguHa Kamepbl 30HAa Oblna pacrnonoXXeHa Ha
OTMETKE UCMbITaHUA.

[Tpyn NnpoxoaKke CKBaXXUHbI C NPUMEHEHNEM NOABUMXKHON KONOHHBLI 06caaHbIX TPYD B rPYHT NpeaBapuUTenb-
HO BHEOPAOT TOHKOCTEHHBLIN pabovnin cTakaH, NpUKpenneHHbIX K KONMOHHE TpyD, N3 KOTOPOro yaAansitoT FPYHT.

[lanee Ha OTMETKY UCNLITAHMUS OMYCKaloT 30HAO NpeccuomeTpa, paboyas obonovka KoToporoe cMmasaHa
MAHUCTOW CyCcneH3nen ns OeHTOHUTOBOMN MUHBI UNK crieluanbHoU cMaskon. B 3o0Hae npeccuomeTpa co3aatoT
AaBreHne, paBHOe HanpPsHKeHuIo o, (CM. 5.4.1) Ha OTMETKe UCNbITaHUA, Nocne Yero obcagHyto Tpyody nprnoa-
HUMaIOT Ha BbICOTY 30HAA.

6.3.2 llocne ycTaHOBKW 30HAA HA OTMETKE UCMbITaHUA HEODXOAUMO CMOHTUPOBATbL YCTPOUCTBA AN
CO30aHUs U U3MEPEeHUS AaBrNeHNA B KaMepe 3oH4a U usMmepeHuns nepemMeLleHnst ob6onovki 3oHaa.

6.4 lNpoBeneHne cNbITaHNUA

6.4.1 B kamepe 3oHOa co3gatoT gaBneHune ctyneHamu no 0,025 Mlla oo MoMeHTa CONPUKOCHOBEHUS
0DONOYKM 30HAA CO CTEHKAMMN CKBAXKUHBLI U Aanee NpUCTynarT K HAarpy>XeHuto rpyHTa CTyneHs M1 aaBrneHun,
yKasaHHbIMW B Tabnuue 6.1. Kaxkgas cTyneHb AaBneHnsa co3gaeTcd 3a 1—2 MUH.

Tabnwuua 6.1— CtyneHn gaBneHusi Npu NPeCcCUOMETPUHECKUX UCMbITAHNUAX
[ PYHTHI XapakTepUCTUKU TPYHTOB CtyneHu gaeneHus, Mlla

[1NOTHBIE 0,1

[lecyaHble CpeaHen NNOTHOCTU 0,05
Pbixnblie 0,025
1, <0,5 0,05

[ MIMHUCTBLIE
1, >0,5 0,025

[Mpn onpeaeneHnn AaBNeHUA Ha CTEHKY CKBaXKUHBI B CIydae NPUMEHEHUS TMapaBinye cKNX NpeccmomeT-
DOB HE3aBUCUMO OT OOBOAHEHHOCTU CKBaXXMHBbI HEOBXOAMMO K 3HAYEHUIO N3MEPEHHOrO MaHOMETPOM AaBne-
HUSE  gobaBnsATb  3HaAYeHUe ruapocTaTUdeckoro AaBreHus cT1onda  XuUOKoCTU B rmapomMarucrpani
peccuomeTpa.

6.4.2 Kaxagyto cTyneHb AaBNeHUs BbIAEPKMBAKOT A0 YCNOBHOW cTabunusaumn gedpopmanimm rpyHTa. 3a
KpUTEpUIA YyCIIOBHOW cTabunusaunm gedopmMmanin npUHUMAatoT CKOPOCTb YBENMNYEHUS paguyca CKBaXKUHbI, He
npesbliwatoLyto 0,1 MM 3a BpeMs, ykasaHHoe B Tabnnue 6.2.
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Tabnwuua 6.2 — Bpemsa ycnoBHon ctabunmuaaunmn gedbopmMmaumm rnpu npeccCnoMmeTpnyeckmnx NCnbliTaHnAX

Bpemsa ycnosHoun ctabunuaauum
[ PYHTHI PexXum ncnbitaHus
nedgpopmauuu t, MuH

[leckn ¢ KOaPPUNUNEHTOM BOOAOHACHILLEHWS:

S,<0,8 15

S, >0,8 30
[ IMHUCTBIE C NOKa3aTeNnem TEKYYECTH: MeaneHHbIN

1, 0,25 30

1, >0,25 60
OpraHo-mMmmHepanbHble U OpraHN4ecKkmne 90
[lecku 3
[ NIHKCTBIE BoicTpbIN 6
OpraHo-mMmmHepanbHblE U OPraHN4ecKkmne 10

[TpumevyaHmuns
1 [pn ncnblTaHMAX MCKYCCTBEHHO YMNIMOTHEHHbIX, HACBIMHBIX U HAMBIBHBIX TPYHTOB BPEMS YCINOBHOW cTabununsaumu

,El,Ed)OpMElLI,HH AOJDKHO Ha3Ha4aTbCH TaK Xe, KaK U AJ1H COOTBETCTBYKOWNMX TUNOB NeCHaHbIX U TTIMHUCTbBIX TPYHTOB B 3aBW-

CUMOCTHN OT KO3 PruneHTa BOAOHACHIWEHWS U MOKa3aTeNs TEKYYECTH.
2 [pv NpuMeHEHN NPECCUOMETPOB C MNONPELLHOCTBIO N3MepPeHUs nepemMeleHnm menblle 0,1 mm (cMm. 6.2.5) Bpems

yCNoBHOW cTabunusaumm gedopmaumm yMeHbLLAETCH NPONOPLNOHANBHO YBENUYEHUIC TOHHOCTU N3MEPEHUST NEPEME-
LLIEHUS CTEHKU CKBaXXUHBbI.

6.4.3 [na sgaHni n coopyXeHU ypoBHSA OTBETCTBEHHOCTU | UCNBITAHUA TPYHTOB paguarnbHbLIMU NMpec-
cMoMeTpamMun criegyeTt NpoBoANTL B MealleHHOM pexunme. [lonyckaeTca NpoBOANTL UCMbITaHWe FpyHTa pagn-
anbHbLIMKA NpeccnomMeTpamMm B OLICTPOM peXuMmMe B TeX Cnydasix, Koraa BbINOMNHEHbI COMOCTaBUTENbHbIE
NCMbITaHUA pagnanbHbIMU NpeccuoMeTpammn B Me4NeHHOM 1 OBICTPOM peXumax He MeHee YeM C ABYKPpaTHOWU
NOBTOPAEMOCTbLIO ANA AaHHOW pa3sHOBUAHOCTU TPYHTA Ha Nnowagke npoBeaeHMst UsbiCKaHUM.

[na sgaHun n coopyXeHunn ypoBHe oTBeTcTBeHHOCTU |l v Il ucneiTtaHmnsa paguansHeIMUA NpeccuomMmeTpa-
MW OONycKaeTCHA NpoBOANTL B OLICTPOM peXnMe.

6.4.4 [locneunansHOMY 3agaHuUio AndaonpeaeneHna moayna aedpopmaniai no BETBU NOBTOPHOIO Harpy-
XXEeHUS1 MOXKET ObITb NpoBeaeHa pasrpyska obpasua rpyHTta, a 3atem NOBTOpHOE HarpykeHue. lNocnegHsa cTy-
NeHb pPasrpy3kn M Hadano MOBTOPHOrO HarpyXeHua onpegendarotca 3agaHneM. [1oBTOpHOe HarpyXxeHue
NPOBOAAT B NocneaoBaTeNbHOCTU, aHanorM4HoM nocneaoBaTenibHOCTM NePBOro HarpyxeHua. YHncno crtyne-
HeW nNpu pasrpyske gonyckaeTcd YyMEeHbLUNTD.

6.4.5 OTtcueThbl N0 Npndopam Anga usmepeHns gedopmanin Ha KaXkgou cTyneHn aaBneHunst NpoBoAAT B
COOTBETCTBUU ¢ Tabnunuen 6.3.

Tabnwya 6.3 —Tllopsagok CHATUM OTCHETOB AedhopmMmaumn Npm NPECCUOMETPUYECKNX NCMNbITAHUSAX

Pe>xXum ncnbiTaHUA

[ pPYHTHI
MenneHHbIn bbICTPbIV

MNeckn Lepes 5 MMH B TeveHne nepBbiX 15 muH, aa- | Yepes 1 MMH B TedeHne NepBbIX 3 MUH, Oa-
nee — yepes 15 mMuH nee — 4yepes 3 MUH

[ MMHUCTBIE Lepe3 10 MunH B TeveHne nepBbiX 30 MuH, aa- | Yepes 2 MMH B TEYEHNE NEPBLIX 6 MUH, Oa-
nee — yepes 30 MUH nee — 4yepes 6 MUH

OpraHo-mmnHepanbHble | Yepes 15 MuH B TeveHne nepebiX 60 MuH, aa- | Yepes 2 MruH B TedveHne nepsbixX 10 MUH, Aa-

N OpraHnvyecKkune nee — yepes 30 MUH nee — yepes 10 muH

6.5 O6paboTKa pe3ynbTaToB

6.5.1 'lo gaHHbIM UCNbITAHUN CTPOAT rpadok 3aBUCUMOCTU NepemMeLleHNA CTEHKM CKBaXKMHbI OT JaBre-
HUA Ar = f(p) (cM. npnnoxeHue J1).

Ha rpadouke npoBoAAT ocpedHAOLWYIO NPAMYI0 MeTOA0M HauMeHbLNX KBaapaToB U rpadounieckum
MeToA0M. 3a HavanbHble 3Ha4YeHus p, n Ar, (NepBas To4Ka, BKNtodaemas B ocpeHeHne) NpuHMMatoT 3Ha4eHu
p N Ar, COOTBETCTBYOLLME MOMEHTY NOJIHOro 06XXaTUA HEPOBHOCTEN CTEHOK CKBAXKUHbI — Havany NMHenHOro

yyacTKka rpaguka.
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3a KoHeYHble 3HaveHnsa p. U Ar, (Npeden NponopLMOHanbHOCTU) NPUHUMALOT 3HAYEeHUsA p N Ar, COOT-
BETCTBYIOLLME TOUKE, OrpaHn4mBaroLlen nNMHenHbIN y4acToK rpadouka.
6.5.2 Moaynb gedopmauunn rpyHTa £, Mla, BelMUCNAT AN NMHeUHOro ydacTtka rpadouka Ar = f(p) no
popmyne
E=K.r, 2P, (6.1)
Ar
rae K. — KOPPeKTUPYHOLLINA KO3MMULIUEHT;
f, — HavanbHbIA pagnyc CKBaXUHbl, COOTBETCTBYIOLLUMN 3HAYEHUAM p, U Ar, Ha rpaduke NcnbiTaHUA
Ar =1(p), cm;
AP — NpupalleHne gaBneHunst Ha CTEHKY CKBaXKUHbI MeXay ABYMSA TOYKaMu, B3ATBIMUA Ha ocpeaHsAoLen
npsamon, Mla;
Ar — npupalleHne nepemMellieHNA CTEHKN CKBaXUHbI (MO pagnycy), COOTBETCTBYOLLEE AP, CM.

[TpumeyvaHwue—Illpu BbivumcneHnn moaynsi gepopmaymm rpyHta Heobxoammo yunTbiBaTb onpeaensieMbie no
pesyrnbratamMm TapupPOBOYHbIX UCMNBITAHMW CUCTEMATUYECKUE NOTPELLHOCTU N3MEPEHNN AP N Ar, BbI3BaHHbIE CODCTBEHHbIMY
aedopmMmaunsaMn rmapocucTeMbl M SNACTUYHbIX 060N0YEK KaMepbl 30HAA.

6.5.3 [llpn npoBegeHUN BCcex UCNbITAHUA TPYHTOB paguanbHbIMXA NpeccuomMeTpaMmm B OQHOM pexXnme
(MeaneHHOM ANsl COOPYXXEeHUN YPOBHSI OTBETCTBEHHOCTU | UNKA BLICTPOM ANSA COOPYXKEHUN YPOBHEWN OTBET-
ctBeHHoCTW |l 1 lll) koadppuLmeHT K, onpeaensatoT no pesynbTataM ConocTaBUTENbHbLIX UCMNbITAHUNA TPYHTA
lTamnamu TunoB |I—IV 1 pagnanbHbIM NpeccuoMeTpoM, NPOBOAUMBIX HE MeHee YeM ¢ ABYKpaTHOU NOBTOpSe-
MOCTbIO 4149 AaHHOW pa3sHOBUAHOCTU NPYHTa Ha nnowlaake nposegeHna U3bicCKaHUA.

6.5.4 [Npn npoBeaeHNN YacTu UCNbITAHUA B MeAJIEHHOM, a YacTu UCNbITAHUA B OBICTPOM peXxume, A5
onpegeneHns Moaynsa gedpopmacmm no pesynstatam UCNbITaHUN, BEINMOMHEHHBIX B ObICTPOM peXXnme, AoMKeH
BBOOUTLCA AONOMHUTENbHBIN KO3ddUumneHT K, onpeaenaeMblv Mo pesynbTatam ConocTaBUTENbHBIX UCMbITa-
HUW paguanbHbIM MPECCUOMETPOM B pa3HbIX peXnmax.

6.5.5 Ona npoekTnpoBaHUA OCHOBaAHUN U PYHAAMEHTOB 34aHUA N COOPYXeHUN YPOBHEN OTBETCTBEH-
HocTu | (No cneuMansHoMy obocHoBaHuo), [l u il koadpdunumeHT K, AonyckaeTca npuHUMaTh Nno npunoxxeHnto M.

3Ha4vyeHue K, onpegenaeTtcd no pesynbtatam nabopaTopHbIX KOMMPECCUOHHBIX UCTIBITAHUA TPYHTOB MO

opmyne

K — Emed (6 . 2)
a E ?
oedH

rae E__,— oaomMeTpuyecknd mMoaynb Aedopmalnun rpyHTa, onpefensemMbln No pesynbTatamM UChblTaHUA
obpasua, Bblpe3aHHOro B BepTukanbHOM HanpasneHun, Mla;
E, .4 — OOOMEeTpuYecKn mMoaynb Aedopmalnun rpyHTa, onpeaensaemMbln No pesynbTatamM UCMbiTaHUA
obpasLua, Bblpe3aHHOro B roprusoHTanbHOM HanpasneHun, Mlla.
6.5.6 [NArpyHTOB C BblpaXXeHHbIMW aHWU30TPOMNHBIMW CBOUCTBaMU NpW onpeaeneHnmn koaguunerHTa K,
Mo TabnnyHbIM 3Ha4YeHUam B popmMyny (6.1) AONONHUTENTbHO BBOAUTCA KO3 ULNEHT aHusoTponun K.

7/ MeToa ncnbiTaHnUA ropsav4mMm LLUTaMMNoMm

7.1 CywHoCTb MeTOA4a

7.1.1 WcnelTaHne ropsaumMm WTamMnom rnpoBOAAT ANd onpegeneHUsa cnegylolWnx XapakTepucTuk aedop-
MUPYEMOCTU Mep3roro rpyHTa: koadduumeHTa ottanBaHnsa A,,, KosdppuumneHTa cXumaemocT m, Moayns
nedgopmauunm E.

7.1.2 XapakTepUcTuKi onpeaensaroT No pesynbTataM Harpy>XeHua rpyHta BepTUukanbHOW Harpyskom B
3a00e ropHoW BbIPaAbOTKN (OTKPBLITON UMW NOA3EMHOW) UM HEMOCPEACTBEHHO HA MOBEPXHOCTU TpyHTa C
MOMOLLbIO LUTaMra ¢ BHYTPEHHUM 0B0rpeBoMm.

Pe3ynbTaTtbl UICNbITAHUA 0ROPMNAIOT B BMAe rpadoMKoB 3aBUCUMOCTU OCaakM WWTamna OT HarpysKu.

7.1.3 TpuuncneltTaHnM rpyHTa B Wypde pasmMmepsbl WWypdpa onpeaenstoT B 3aBUCUMOCTU OT HEODX0QMMOC-
T KPpENNEHUNA eroc cTeH U rnyounHel npoxoaku. MmHumanbeHble pasmepsl wypda B nnaHe 2,0 x 2,0 m.

7.1.4 BbicoTa ropHon BbipaboOTKX NMpu NpoBeAeHUN UCNbITaHUA B LUTOMbHE (LUTPEeKe) onpeaenseTc
rabaputamu yCTaHOBKU, MPUMEHAEMOW ANS UCTNIbITAHUA, U A0ITKHA ObITb HE MeHee 1,8 M.

7.1.5 Tpoxoaky ropHbIX BblpaboToK criegyeT OCYLeCTBNATh C y4eToM TpeboBaHnn 4.7 .

7.1.6 TexHOonorno NpoXoakn BelpaboTKkM cneagyeTt NpUHMMaTh U3 YCIOBUSA COXPaHEHUS ECTECTBEHHOMO
CINOXEeHUA MepP3nbIX FTPYHTOB.

10



FOCT 20276—2012

7.1.7 Tlnowaaka anga npoBegeHUs UCNbITaHUA A0MKHA ObITb CNNaHNpPOBaHa N OKOHTYpPeHa BOAOOTBO-
HOW KAHaBOW.

7.2 ObopypoBaHue U npudopsol

7/.2.1 B cocTaB yCTaHOBK/ ANSA UCNBITAHUA TPYHTA rOpAYMM LUTAMMNOM A0MKHbI BXOAUTb:
- lUTaMM C BHYTPEHHUM 0DOTrpeBOM;
- oborpeBatoLlee yCTPOUCTBO;
- YCTPOMCTBO AN co3gaHUA U USMEPEHUA HarpysKkn Ha lWTamn;
- YCTPOUCTBA ANdA U3MepeHUsa ocagokK LTamMna U TeMmnepaTypbl rpyHTa;
- HAcocC ANs OTKa4vk BoAbl.
7.2.2 KOHCTpYKLKUA YCTaHOBKN AOMKHA obecnevnBaThb:
- HarpyxeHue wtamna ctyneHamum gasneHusi no 0,01—0,1 Ml1a;
- LEHTPUPOBAHHYIO Nepeaady Harpysku Ha wramn,;

- MOCTOSIHCTBO AAaBNEHUA Ha KaXXAoW CTYNEHN Harpy>XeHus;

- UCKMOYEHUE NPOAOTIbHOro U3rnda Tpyb-TaHr (KpenneHue Tpyo-wwtaHr npr 00Nb6LION rMyodunHe UcnbiTa-
HUW MO YeTbipeM HanpaBleHUsAM).

7.2.3 WTtamn gomkeH ObITb XECTKUM, KPYrnbiM WU MMOCKAM CO CNMOLHOW NOACLUBOW Nowagbio
F = 5000 cm? (oponyckaeTca F = 2500 cm?).

KOHCTPYKUUA WITamMna Ao/mkHa obecnevmBaTh paBHOMEPHbBIM HArPeB ero AHWLL A 3NeKTpoHarpeBaTensMmn
NN ropsiven Boaon ao remnepartypbl He bonee 90 °C.

7.2.4 OborpeBatollee YCTPOUCTBO AOMKHO ObITb pacnonoXeHo nNo nepumeTpy wrtamna (wupuHon 0,3
ero AnameTpa) n obecnevumBaThb paBHOMEPHOE oTTanuBaHue rpyHTa nog wramnom. [Npu ucnelTaHUmM rpyHTOB C
€CTEeCTBEHHOW BMaXXHOCTbI0 BbILLE BMAXHOCTU HA rpaHnLe TEKyUYeCTN AomKHa ObITb NpeaAyCcMOoTpeHa Npurpyska
lUTamMna, COOTBETCTBYOLWAA BEPTUKANBHOMY HOpMarnbHOMY HanpsihkeHUo oT COODCTBEHHOTO Beca rpyHTa Ha
OTMETKEe UCNbITAHUA.

7.2.5 WUTamMmnbl HArpyxawT AOMKPaTOM UM TapUPOBaHHbBIM FPY30M.

[/.2.6 YCTPOUCTBO ANA U3MEPEHUA ocaaoK WTamMna AOMKHO COOTBETCTBOBATL TpeboBaHUAM 5.2.6 ”
5.2.7.

7.3 lNoarotoBKa K UCNBLITAHUIO

7.3.1 Ha noarotoBneHHbI 32601 ropHOU BbIpabOTKM NO ee LUEHTPY UMM HENOCPEACTBEHHO HA NOBEPX-
HOCTb FPYHTa yCTaHaBMMBAIOT WITAMMN C BHYTPEHHUM ODOOrpeBoOM, MOHTUPYIOT YCTPOWUCTBO AN HarpyKeHUs
LUTaMMa, penepHyo CUCTEMY C NpubopamMun ANg N3MepeHns ocaaok Wramna.

7.3.2 loBepXHOCTL rpyHTa B npeaenax nnowaan ycTaHoBKU WTamMna gomkHa ObITb 3a4ulleHa 4o HeHa-
PYLUEHHOro Mep3noro rpyHTa v TwartenbHo cnnaHupoBaHa. Ana AoCTWKEeHUA NNOTHONC KOHTakTa nogoLuBhl
lTamMna c rpyHTOM noA WramMn ycTpausatloT NoAyLKy U3 ManoBNaXXHOro necka cpegHeun KpynHOCTU TONWMHOW

He bonee 1—2 cM ANA MUHUCTLIX U He Bonee 5 cM — ANg KpynHOOOTOMOYHBIX TPYHTOB.

7.3.3 KOHTpONb rMyouHbl 0OTTauBaHUA rpyHTa rnoa WramMnom npoBOAAT C MOMOLLLHO TeMNepaTypHbIX AaT-
UMKOB N MeTannuyeckoro wyna. TemnepaTtypHble 4aTYMKM ycTaHaBNMBaKT ¢ MHTepBanom B 10 cm B ABe CKBa-
XWUHbI gnameTpom 3—4 cMm 1 rnybuHon ao 80 cm, npodbypeHHble No Kpaam wramna. CKBaXKMHbl HeOOX0ANMO
TWAaTeNbHO rMapoM3oNMpoBaTh OXNaXaeHHbIM IMUHUCTBIM FPYHTOM.

7.3.4 llepenHa4vyanom UcnbITAHUA ANA AOCTWXKEHUA NOMHOTO KOHTaKTa WWTamMna CrpyHToOM, 00XXaTha BceX
KOHCTPYKTUBHLIX 31€EMEHTOB YCTaHOBKN U UCKNHOYEHNA pas3ynnoTHEHUA Mep3Noro rpyHTa cnegyeT NpUnoXknTb
Ha WTamn (be3 BKoYeHns ero oborpesa) Harpysky obxxaTtus, COOTBETCTBYOLLYIO BEPTUKANTbHOMY HOpManbHO-
MYy HanpsbkeHUo oT CODCTBEHHOro Beca rpyHTa G,, Ha OTMETKEe UCMbITaHUsA (C y4eToM CODCTBEHHOro Beca
lTamMna n getanen yctaHoBKU, HecbanaHcUpoBaHHLIX NPOTUBOBECOM), HO He MeHee 0,05 MIa. Harpysky cne-
ayeT BblAepXMBaTb A0 YCMOBHOW cTabununsaunm gedopmanunn rpyHTa (ocaagkm wtamna). 3atem (bes copoca

HarpysKku obXxaTtusa) ycTtaHaBnMBatoT NoKasaHUs NpMbopoB Ha HyNeBble AeNeHUs.
7.4 lNpoBeaAeHUe UCNBLITAHUN

7.4.1 VcnbiTaHne npoBOAAT B ABa 3Tana:

1-n 3Tan — co3gaHune no WTamMnom 30HblI OTTasdBLUEro rpyHTa Ha rinyouHy 0,5 auameTtpa wtamna noa
AaBrieHneM p, COOTBETCTBYIOLLNM HAMPSHKEHNIO G, , Ha OTMETKE UCNbITaHNA, 1 NPUMOXUTb Harpy3ky B COOT-
BeTCTBMUC 7.3.4;

2-13Tan — ynnoTHeHMe OTTasiBLUEro rpyHTa cTyneH4yaTo-sospacTratollen Harpyskon. ObLiee YnCno cTy-
neHen gaBneHus A0MKHO ObITb HE MeHee NATHA.

7.4.2 Ha nepBoM 3Tane ucnbiTaHMA BKMOYalT 0OOrpeB LwWTamMna ¢ NoMolble oborpeBaroLero
YCTPOUCTBA.
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Ltamn oborpeBaroT A0 Tex Nop, Noka rnybuHa oTTaMBaHWA No4 WTaMnoOM HE CTAHEeT pPaBHOM
25—30 cm. [Nocne aToro oborpes NpekpallatoT, U danbHeullee oTTanmBaHue rpyHTa ao rnyouHel 0,5 anametpa
lwTamna (npuMmepHo 40 cM) NpOUCXOOUT 3a cUeT 3anaca Tensna B oTTadBLIEM Clloe.

[Tpn NOHMXKEHNN TeMnepaTypsbl rpyHTa Ha rnyouHe 40 cm HUKe 0 °C cneayeT NPOBOANTL KPATKOBPEMEH-
HbIM 0BOrpeB WTamna, ocbecnevmnBaroLLMA NogaepKaHne oTTanBaHUS rpyHTa Noa LWTamMnom B TeYeHMne UCNbITa-
HUA Ao rnyoduHbl, pasHon 0,5 anameTpa wtamMna.

7.4.3 OTcueTbl N0 TEMNEPATYPHBLIM AaTUMKamM HeoOXoaMMO NPOU3BOANTL HA NEPBOM 3Tamne UCMbITaHUSA
CHavanadepes Kkaxabliyac, a no Mmepe npubnmkeHUs rpaHnLbl oTTanBaHus K rnyourHe 40 cmM — vepes Kaxable
15 MUH.

Ha BTOpOM 3Tane UcnblTaHUA OTCYETHI NO TeMNepaTypHbIM AaT4yMKamM CHAMaKT O4UH pas nepegd rnpuno-
XeHneM o4vepegHOU CTyneHn aBrneHuns.

7.4.4 N3amepeHusi rybuHbl OTTauBaHUS rpyHTa MeTanmMyeckum LLynom cneayet NpoBOAUTL Ha NepBOM
aTane UCnblTaHUA ABaXAbl: MOCNe NpeKkpaLleHns Nporpesa v Nnpu AoCTWKEHUN HYNEBLIX TEMNepaTyp Ha rMybu-
He 40 cMm, a Ha BTOPOM 3Tarne — KaXablk pas nepen npunoXXeHnem odepeaHon cTyneHu gaBneHus.

7.4.5 Tlocne ctabunusaumm ocaakm oTTasiBLUEro rpyHTa Npr Hanpsi>XkeHUn Grg (NepBbIN 3Tan UCMNbITAHUN)
Ha WTamn nogaroT CTyrneH4YaTo-Bo3pacTaroLme Harpyskm (BTOpOoU atan UcnbiTaHMK). Kaxxayto cTyneHb gasrie-
HAA BblAEPXMBAKOT 40 YCNOBHOW AedopMaunn rpyHTa (ocagkuy wramna).

7.4.6 3a KpuTepuin ycrnoBHou ctabunusaunm gedpopmarmm NnpUHUMaoT CKOPOCTb OCaaKM WwTamna, He
npeBblwatowyto 0,1 mm 3a 2 4 Ang rMUHAUCTBIX TPYHTOB 1 0,1 MM 3a 1 4 — Ansd NeckoB, KPYNHOODNOMOUHBIX U
CUNbHOBBLIBETPENBIX CKANbHbLIX TPYHTOB.

7.4.7 OTcyeThbl N0 npubopam Ana namMmepeHna aedopmaunin NpoBoAAT Ha 0DOUX aTanax UCNbITaHUN
yepes 10; 20; 30 1 60 MUH OT HaYanNa UCNLITAHMS U aanee — 4Yepes Kaxabld Yac 4o YCNoBHOW cTabunmaauum
ocaKu WTamna Ha KaXkaoun CTyneHU Harpy>XeHus.

7/.4.8 3Ha4YeHUa CTyneHn gaBNeHNs Ha WTaMn Ha BTOPOM aTane UcnbiTaHun cneayet NpUHUMaTh: ANs
NeckoB U TMMMHUCTBIX TpyHTOB 0,05 MlMa, ana kpynHoobnomouHbiX rpyHToB —0,1 MIa, Anst cUnbHOBLIBETPENBLIX
cKanbHbIX TpyHTOB — 0,2 MTla.

7.4.9 llocne okoHYaHUA UCMBLITAHUA YCTAHOBKY clieayeT AeMOHTUPOoBaTh, C NOBEPXHOCTU OTTadABLUEro
rPYyHTa NoA WTamMnom yaanuts BepxHu cnon TonwmnHon 10 cm n otobpaTh ABa-Tpn cbpasua ans nabopaTtop-
HbIX onpeaeneHnin HecbXOOAUMbIX XapaKkTepUCTUK OTTasABLLEro N YNNOTHEHHOro rpyHTa. [locne aToro cnegyer
yOanuUTb Tanbl TPYHT, UI3AMEPUTL 1 3apUCOBAaTL Yally OTTasiBLUEro rpyHTa noj WrtamMmnom.

7.5 ObpaboTKa pe3ynbTaToB

7.5.1 Tlo AgaHHBIM UCMNbITAHUA BBIMUCTIAOT cpeaHne 3Ha4YeHUA rnyobunH oTTanBaHUs rpyHTa (nog LeHTpoMm
M Kpaamu Wwitamna) H v npupallieHne abcontoTHOW ocaaku Wtamna AS; And Kakaou CTyneHun gaBneHus.
7.5.2 Ona kaxgon cTtyneHu aaBneHus BLIMUCNAT cpegHue 3HadeHus npupalleHUa OTHOCUTENbHOW
ocaaku Ao, U NOMHOIo 3Ha4eHUA OTHOCUTENbHOM 0CaKM oA No hopMynam:
AS; = AS;, (7.1)

?

0;=0;_4t Ao, (7.2)

7.5.3 'lo BbIMUCNEHHBIM 3HAYEHUAM CTROAT rpauK 3aBUCUMOCT OTHOCUTENBHOW OCaaKX WTamMna oT
nasneHnUa o= f(p) (CM. npunoxeHue H).

Ha rpadgpuke npoBoAdAT ocpeAHAOLWYI0 NMPAMYIO MeTOA0OM HauMeHbLIMX KBagpaToB Unn rpapuyeckim
MEeTOoOO0M.

3a HavanbHble 3Ha4YeHNA py U & (NepBas To4kKa, BKoYaemasa B ocpegHeHNe ) NpuHMMatoT AaBneHne, pas-
HOE HanpPsXeHWo G,,,, 38 KOHEeYHbIe 3Ha4YeHNA p, N c,, — Takne, Npn KOTOPbIX Harpyska Bbi3biBaeT NpupalleHune
ocagKku, npesblllalollee ee 3Ha4YeHNEe Ha npeabliaywen ctyrneHn He bonee 4em B ABa pasa.

7.5.4 KoapdpuumeHT oTTanBaHna A, No rpaduky o = f(p) NPUHNMAIOT paBHbIM OTPE3KY, OTCEKaeMoMy
ocpeaHsitoLen NpsiMon Ha oCU opanHarT.

KoadppuuneHT cxxumaemoctn mg, Mlla, BbIMMCOAIOT Mo popmyne

m,=2° K, (7.3)
Ap

rae Ao — ycTaHaBnmMBaemoe Nno rpapuky npupaweHne 3HadyeHnsa OTHOCUTENbHOU ocadKM Ha ocpeaHAoLLEeN
NPAMOWN, COOTBETCTBYIOLLEE MHTEepBaNy Ap;
K — be3pasmMepHbIn KOs PULMEHT HANPSXKEHHOTO COCTOSIHUSI TRYHTA, KOTOPLIA NPpUHUMAaOT paBHbIM 1,35
ONs1 KPYNMHOOBMOMOUYHBIX TPYHTOB U CUNMBHOBBIBETPENLIX CKanbHLIX TPYHTOB, 1,30 — Ans NeckoB U
cynecen, 1,20 — ana cyrnmHkos, 1,0 — ang rnuH.
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[1o nony4eHHbIM 3Ha4YeHUAM M, BbIMUCNAOT Moay b AedopmaLnn rpyHTa E no goopmyne
E=P (7.4)

m

roe 3 — Ko PULUEHT, 3HAYEHNA KOTOPOTro NPUHUMAKOT paBHbIMU 0,8 — ANS KpyNHOOONOMOUHBIX TPYHTOB U
CUNBbHOBLIBETPENbIX cKanbHbIX TrpyHTOB, 0,74 — Ana neckoB M cynecen, 0,62 — ana CyrnmHKOB,
0,40 — ana rnuH.

KoapdpuuneHT A, onpeaensatoT ¢ TodHocTbio 0,001, kosdppununeHT m, — ¢ TodHoCTbto 0,0001.

8 MeTon cpe3a UenuKOB FrpyHTa

8.1 CywHoCTb MeTOAa

38.1.1 UcnelTaHna LUenuKoB rpyHTa Ha cpes3 NPOoBOAAT ANd onpeaeneHua cnegyrownx XxapakTtepucTuk
MNPOYHOCTU: CONPOTUBNEHUA TPYHTA Cpes3y T, yrina BHYTPEHHEro TpeHna ¢, yaenbHOro cuenneHus ¢ ans Kpyn-
HOODNOMOYHBLIX TPYHTOB, MECKOB U IMMUAHUCTLIX TPYHTOB.

8.1.2 XapakTepUcTuku onpeaensatoT No pesynbTaTaM cpesa Liennka B BblpaboTke (pacviCcTKe, KOTNOBA-
He, wypdoe, WTpeke 1 T. N.) N0 PUKCUPOBAHHOW NMOCKOCTU KacaTellbHOW Harpyskoun npu ogHOBpPEMEHHOM
Harpy>XeHuu uenumka rpyHTta Harpyskou, HopmMmanbHOW K NNIOCKOCTU cpeasa.

Lnsi rMUHNCTBIX TPYHTOB NO cneunansHOMY 3adaHUo MOTyT ObITh NMPOBEeAEHbI UCNbITAHUSA Ha CPe3 Mo Chne-
LnanbHO NoAroTOBNEHHON MIOCKOCTU (CNOcoD «nnawek») M NOBTOPHLIN cpes. 3TU Crocobbl NPUMEHSAIOT AN
onpeneneHnda XxapakTepUCcTUK rpyHTa Npu Hann4nMm B UccneayemMom MaccMBe NIOCKOCTEN CKONbXEHNA U Tpe-
LLIMHOBAaTOCTH.

8.1.3 HonyckatoTca UcnbiTaHUA KpynHorabapuTHOro MOHoNMTa, OTAENEHHOr0 OT MaccuBa, B KPYMNHOra-
DapUTHOWM CPE3HOM YCTAaHOBKE NO TUMNY NabopartopHoro cpesHoro nprubopano NOCT 12248.

B KpynHorabaputHoOM cpe3Hon yCTaHOBKE Npu onpegeneHnin nokasatenen npoYHOCTHLIX CBOUCTB KPY-
HOODNOMOYHBLIX TPYHTOB AONYCKAKOTCH UCNLITAHUA TPYHTOB HAPYLLIEHHOTO CNOXEeHWUS ¢ 3a4aHHON NNOTHOCTLIO U
BNa)XHOCTLIO.

8.1.4 ConpoTuBNeHUe rpyHTa cpesy onpeaensoT Kak npedenbHoe cpeaHee KacaTelbHoe HanpsiXXeHue,
MNP KOTOPOM LIENMUK TPYHTa cpe3aeTcd No PUKCUPOBaHHOW NMOCKOCTM NpU 3a4aHHOM HOpManbHOM AaBNeHUN.
OnaonpegeneHns 3aHa4YeHUA ¢ N CHEeOBXOaNMO NMPOBECTU HE MEHEE TPEX UCTMbITAHUN LLENMNKOB rPyHTa Npn pas-
NMUYHBIX 3HAYEHUAX HOPMaNbHOMO AaBMEHUS NMPU UCMBITAHUKA OOAHOPOAHOIC rpyHTa B 04HOW BbipabOoTKe U Ha
oAHoON rnybuHe.

3.1.5 WcnblTaHMa MOXKHO NpOoBOAUTL AN cneayoWwnX COCTOAHNN TpyHTa:

- NIPUPOOHOIO CNOXEHUS U NPUPOAHON BNAXHOCTMN;

- HACBIMHBIX N HAMBIBHBLIX TPYHTOB HE3aBUCUMO OT BITAXXHOCTU;

- KPYNMHOOONOMOUHBIX TPYHTOB HApPYLUEHHOro CNOXEHUS ¢ 3a4aHHbIMUA 3HAYEHUSAMU NNOTHOCTU N BIaX-
HOCTW.

8.1.6 VcnblTaHKUsA NpoBOAAT Mo cneaylowmm cxemam:

- KOHCONUANPOBAHHO-APEHUPOBAHHLIN (MeaANeHHbIN) cpe3 — ANns onpeaeneHns XxapakTepucTuk rnpou-
HOCTW KPYMHOODTOMOYHBIX FPYHTOB, MECKOB U MMMHNCTBLIX TPYHTOB € NoKasaTesniem Teky4ecTi /, < 1 (HesaBUCU-
MO OT KoL MmeHTa BOAOHACHILEHNST) B CTAOUNMN3UPOBAHHOM COCTOSIHUMN;

- HEKOHCONMAWUPOBaHHLIN (DLICTPLIN) Cpe3 — Ans onpeaeneHnst XapakTepucTuK NPOYHOCT BOAOHACHI-
LWEeHHbIX MMUHUCTBLIX rPyHTOB (Npn S, > 0,85) ¢ nokasaTtenem Ttekydectu /, > 0,5 B HecTabuUnmnsnpoBaHHOM
COCTOSAHUW.

8.2 ObopypoBaHue nunpudopsol

8.2.1 B cocTaB ycTaHOBKM AN UCNbITAHNA LennKka rpyHTa MeTo4oM cpesa A0MKHbI BXOAUTD:

. 1 1 .
- KONbLUO C BHYTpeHHUM gnameTpom D >200 MM M BbICOTOU KONbLA H = ( : ] D, MM. Paamep BKINHOYEHUIA

3 2

He OoJKeH npeBbiwaTth 1/5 anameTpa obpasua;

- )XeCcTKMe WTaMnbl pasmepamMmi, COOTBETCTBYIOLLIUMMN BHYTPEHHEMY AMaMeTpy KonbLa;

- MeXaH1U3M 1151 BEPTUKASIbHOTO Harpy>XeHus Lenuka rpyHTa;

- MeXaH1U3M 4151 Co30aHns cpesatoLlen Harpy3km ¢ aHKepHbIM YCTPOUCTBOM;

- YCTPOUCTBA AN n3aMepeHunst AeopmMaLnui Lenuka rpyHTa n npuknaasbiBaeMon Harpysku.

8.2.2 KoHCTpyKLMSA yCTaHOBKU A0IMKHA obecrneunBaTh:

- MPUNOXKEHME KacaTeNbHOW HArpy3ku B pUKCUPOBAHHOM NNOCKOCTU cpe3a Unn He bonee yem Ha 30 Mm
BblLLE 3TOW NNMOCKOCTU;
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- Nepegady HopMallbHOM U KacaTelbHOW HarpysoK CTyneHAMM Ui B BUAe HenpepbiBHO Bo3pacTaroLen
Harpyskm ¢ NOCTOAHHOMU CKOPOCTbIO;

- TPaAYUPOBKY U3MEPUTENbHBLIX NMPMOOPOB N YCTaAaHOBMNEHWE MNOMNPaBOK Ha NpeoaonieHue TPeHUsa npu
nepemMeLleHnmn KonbsLa (Llenmka) OTHOCUTENbHO HEMOABUXKHON YaCT YCTAHOBKA.

8.2.3 [Onsa cosgaHua HopManbHbIX M KacaTelbHbIX HArPY30K MPUMEHSAT AOMKpaThl UM TapUpoBaHHbIE
rpy3bl.

8.2.4 Tpnbopskl (NpornbomMmepbl, MHAUKATOPLI 1 AP.) ANst uaMmepeHnst aedpopmaLnuin CxXaTus n cpesa Lenu-
Ka rpyHTa c norpeluHocTbio He bonee 0,1 MM A0MMKHBLI ObITh HAAEXHO 3akpenneHbl Ha MeTannM4eckon penep-
HOW CUCTEME.

8.3 [loarortoBKa K UCNbITAHUIKO

8.3.1 Ha oTMeTKe UCNbITaHUA B BbIpabOTKe Bbipe3aloT LeNMUK rpyHTa ¢ NOMOLLLHO KOoNbLAa B cneayoLlem
nopsake:

- KONbLO CMa3bIBAOT C BHYTPEHHEN CTOPOHLI TOHKUM CITOEM Ba3enuHa Ui KOHCUCTEHTHOW CMa3KU;

- KONbLO YyCTaHaBNMBAOT Ha BbIPOBHEHHYIO N 3a4YULLIEHHYIO TOPUIOHTANBHYIO MOBEPXHOCTL rPyHTa B
3apaHee HaMe4vyeHHoe NoNoXeHne MNOCTENEHHO, He AoMNycKkasi NepeKkoCcoB, BAAaBNMUBAIOT KOJbLIO BPYUHYO UNTUC
MOMOLLbIO AOMKpaTa, 0bpesas rpyHT BOKPYr KOnbLUA;

- MOBEPXHOCTb FPYHTA B KOMbLE BbIPaBHUBAKT U Ha BbIPOBHEHHYIO MOBEPXHOCTb YKNaAbIBaOT CMNOW
ManoBNaXHOro necka (Menikoro unm cpegHen KpynHocTu) ToNwuHon 1—2 cmM ana rMUHUCTBIX TPYHTOB U
3 CM — Ans KpYNHOODNOMOUYHBIX TPYHTOB.

B HKHEN YacTu Lenuka Mexay Kpaem KonbLa 1 NOBEPXHOCTLIO TPYyHTa B OCHOBAHWUU BbIpabOTKM OCTaB-
NS0T 3a30p pasMmepomMm 1—2 cMm, HO He MeHee 1/2 MaKkcuMarnbHOro pasmepa BKMIUEHNN, Mo KOTOPOMY AO0IKHA
MPOUTU NNOCKOCTb cpe3a NP UCMbITaHUN. DTOT 3a30p ACITKEH ObITb BOCCTAHOBIEH B Clyvae ero HapyLlieHus
NpWv NoAroToBKE K Cpe3y rpyHTa.

[Tpn oTOOpe KpynHorabapuTHLIX MOHOMUTOB LIENUK TPYHTa OTAeNAeTCcHa OT MaccuBa, Ansl Yero B ero
HXKHEWYaCTU MeXAay TOPLLOM N MOBEPXHOCTLIO BbIpabOTKN A0MMKEH ObITb OCTaBMNEH 3a30p BbICOTOWU 1—2 €M, NO
KOTOPOMY crnegyeT NpoBeCcTU NoapesKy M oTaeneHne MOHONUTA OT MaccuBa rpyHTa. 3atemM noBepXHOCTb OTPbI-
Ba BbIPaBHUBAOT, a KOMNbLO C IPYHTOM AOCTaBMNSAT KYCTAHOBKE, NPpUYeM BO U3DeXXaHune BeiBana rpyHTa ee Top-
Libl 3aKpbIBAKOT cnevunanbHbIMAU KPbILLKaMM.

8.3.2 [locne Bbipe3aHUAa Lennka rpyHTa Ha KonbLO YCTaHaBNMBAKOT WUTaMM U MOHTUPYIOT YCTPOWUCTBO
Ons nepegadyn HopmMarbHOU U KacaTeNbHOW Harpy3okK U penepHyr cuctemy ¢ npnbopammn (npornbomepamu,
MHOUKaTopamMmn) ANa nsmepeHna gegpopmManm cxatua 1 cpesa Lenuka rpyHTa.

8.3.3 HedpopMauum uenuka rpyHTa cnegyeT onpeaensTtb Kak cpeaHeapugpmMeTudeckoe nokasaHum AByx
NpMOBopPoB, PUKCUPYIOLLNX:

- CMelleHWe NPOTUBOMNONOXKHBIX CTOPOH KoNbLa B HanpaBneHU NpUnoXeHUsa KacatelbHOW Harpysku B
NNOCKOCTU Cpeaa;

- 0caaky NPOTUBONONOXKHBIX CTOPOH LUTamMna oT HOpMarbHON HarpysKu.

8.3.4 [locne MOHTaXa yCTaHOBKU U N3SMepPUTENbHOMN CUCTEMBI 3aNCLIBAOT HAaYanbHbIE NoKasaHUs npu-
OOpPOB (MNK yCTaHaBNUBAOT NPMOOPLI HA HYNEBLIE AEeNEHUS).

8.4 NMpoBegeHUe UCNLITAHUA MO CXeMe KOHCONMUAUPOBaHHO-OAPEeHUPOBaAHHOTo (MeaneHHOoro)
cpe3a

8.4.1 lNpengBaputensHoe YNNIOTHEHUE LeNMKa rpyHTa npoBOoAAT HOpManbHbIMUA AaBAEHUAMU p, MNPpu
KOTOPbIX ONpeaensitoT CONPOTUBIIEHNE TPYHTa Cpesy T.

HopmanbHble AaBneHUst nepeaaroT Ha LEeNUK rpyHTa nocneaoBaTefibHO CTYNEeHAMU; 3Ha4YeHUA AaBNeHUIA
M UX CTYNeHen ykasaHbl B Tabnuue 8.1.

Tabnwuwua 8.1 — 3HayeHUss HOpManbHbIX AABMEHUA W CTYMNEHEW AABMNEHUS NpPU NpeaBapuUTenbHOM YIMNOTHEHUN
PYHTOB

HopmansHoe gaeneHue p, Mla CTtyneHu
[ PYHTHI naBneHus
P P, Ps Ap, Mla
KpynHOO6NOMOUHbIE;
NEeCKN rpaBenncTble, KPYynHble N cpeaHen KPYNHOCTU NITOTHbLIE,;
muHbl ¢ £, <0 0,1 0,3 0,5 0,1
[Tecku rpaBenncTtble, KPYNHbIE N CPEeAHEN KPYNHOCTU CPEeaHEN NNOTHOCTW,
NeCcKNn Merkue nnoTHblIe U cpeaHeN NMNOTHOCTY;
cynecu n cyrnnikm ¢ 1, <0,5;
muHbl ¢ 0 < /, <0,5 0,1 0,2 0,3 0,05
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Okon4yaHue mabnuusbi 8.7

HopmaneHoe aaeneHue p, Mlla CTyneHu
[ PYHTHI naBneHus
P, P Py Ap, Mla
[lecku rpaBenucTble, KPynHble, CpeaHeN KPYNHOCTN U METNKNE PbIXIbIE;
NeCKN NblNeBaTble HE3ABNCUMO OT MIMOTHOCTW,
[MUHUCTbIE TPYHTLI C £, > 0,5 0,1 0,15 0,2 0,025
OpraHo-muHepanbHble U OpraHnYeCcKue rPyHTHI 0,05 0,01 0,15 0,025

8.4.2 Kaxayto cTyneHb AaBneHust npyu npeaBapuUTernbHOM ynIoTHEHUN HEODXOANMO BblAePXKUBATb HE
MeHee:

- 5 MWMH — Ang KpynHOOOTOMOYHBLIX TPYHTOB U NECKOB;

- 30 MUH — ANA MUHUCTBIX TPYHTOB;

- 14— anga opraHo-MuHepanbHbIX N OpraHN4YeCcKUX rpyHTOB.

KOHEeYHYIo CTYNEHb BblAePKUBAOT A0 YCNOBHON cTabunuaaunm agedpopmarmm CxxaTust Lienmka rpyHTa.

3a KpUTepun ycnoBHoW ctabmnnusaunm gedpopmauymm cxatusa NpUHUMaeT npupalleHue ocagkuy Lenuka,
He npeBbilwatouee 0,05 % 3a Bpems, ykazaHHoe B Tabnnue 8.2.

Tabnwuua 8.2 — Bpemsa ycnoBHoM ctabunmuiaumm gecopmaumm

Bpemsa ycnosHou ctabunusauun aedpopmanmu,
MIAH
[ PYHTHI
Cxatue Cpes
[lecku rpaBenucTble, KPYrnHble HE3AaBUCUMO OT BIIAXXHOCTU, CPeaHEN KPYIi-
HOCTU 1 Menkue ¢ KoahPULNEHTOM BogoHackIweHnss S <0, 5 30 1
[lecku cpegHen KpynHOCTU N MENKUE C KO3IPPULUNEHTOM BOAOHACHILLEHWS
0,5<S,<1,0; nbineBatbie ¢ S, <0, 5;
MUHUCTbIE TPYHTbI € [, < 0,25 60 3
[leckn nbineBatbie ¢ KO3 PULMEHTOM BoaoHackIWweHus 0,5 < S, < 1,0;
rMUHUCTBIE TPYHTBLI € 0,25 < [, <1,0 120 5
OpraHo-MmuHepanbHble U OpraHnYeckue rPyHTHI 180 10

8.4.3 B npouecce npeaBapuTenibHOro ynnoTHEHUsS LeNMUMKOB rpyHTa Npu gansHeuwem UCnbiTaHMmM HeO0-
XOOUMO 3anuckbiBaTh B XXypHane UCNbITaHUN 3Ha4YeHUs aedpopmanimn cxxaTusa Lennkos.

OTCcYeThl NO NPMBOPAaM Ha KaXXO0W CTYNEHU HAarpyXeHus cneayeT NpoBoAnTb:

- MPU UCNBITAHUAX KPYNHOODNOMOUHBLIX TPYHTOB M NECKOB — Ha NMPOMEXYTOYHbIX CTYMNEHSAX AaBNEHUSA B
Havane 1 KoHLUe CTyneHn N KOHeYHOU cTyneHn gasneHunsa Yyepes 10 MMH B Te4eHMe NepBOro nony4dyaca u yepes
15 MWH B TeYeHWe BTOPOro nonyvaca, ganee yepes 30 M1H A0 yCnoBHOW cTabunusaunm gedopmMaLnm rpyHTa;

- NPU UCMLITAHUAX TMUHUCTBIX TPYHTOB — Ha NPOMEXYTOYHLIX CTyneHax aasneHunda yepes 10 MUH 1 Ha
KOHeYHOW CcTyneHn Yepes Kaxable 15 MUH B TeueHe nepBoro yaca n 30 M1H B Te4eHne BTOPOro yaca n ganee
yepes 14 go ycnoBHoW ctabunusauun gedopmMmanun rpyHTa.

3.4.4 [locne npeaBapUTenbHOro yNNOTHEHUA rpyHTa M BOCCTaHOBNEHUA 3a3opa (cM. 8.3.1) npoBoasaT
cpes uenuka rpyHrta npm ctyneH4aTom Unm nnaBHOM yBeNMMYeHUN KacaTembHOU HarpysKu.

[1lpn nepenadve KacaTenbHOW HArpy3kn CTyneHAaMm nx sHadyeHmna He gomkHel npesbiwaTb 10 % 3HavYeHUs
HOPManbHOW Harpys3ku, nNpm KOTOPOU Npon3BodaAT cpes. Ha Kaxkaon cTyneHu Harpy»keHus 3anucbiBatoT NoKasa-
HUASA NPMOOPOB ANS N3MepeHud aedpopmMaLMn cpesa vyepes Kaxable 2 MUH A0 ee YCNOBHOM cTabunusasun.

3a KpUTepun yCrnoBHOU cTabunusaynm cpesa NpuHMMaoT npupalleHue nepemMelleHna Konbla B Nnoc-
KOCTW cpe3sa, He npeBbiwatowee 0,1 MM 3a BpeMs, ykaszaHHoe B Tabnuue 8.2.

[Tpn HenpepbIBHO BO3pacTatoWeN KacaTeNnbHOM Harpyske CKOPOCTb cpe3a Ao/TKHa ObiTb MOCTOAHHOW U
COOTBETCTBOBATHL YKazaHHOW B Tabnuue 8.3. [lecbopmanmnm cpesa QPUKCUPYIOT HE peXe YemMm Yepes 2 MUH.
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Tabnwuua 8.3 — CkopocTn cpesa NeCKOB U IMUHUCTLIX TPYHTOB

[ PYHTHI CkopocTb cpe3a, MM/MUH

[leckn <0,5

Cynecwu < 0,1

CyrmuHKn < 0,05

"TINHbI C Ip < 30 % < 0,02

nuHbl ¢ ) > 30 % < 0,01

[TpnmeyaHune—IllpnucnbliTaHUsAX ¢ NOCTOAHHOW CKOPOCTBIO cpe3a crieayeT NPUMEHATb NPubopbl C aBTOMATH-

YECKOW 3arnuncbio pe3yrbTaToB UCTbITAHUN,

8.4.5 VcnblTaHMe cneayeT cHMTaTb 3aKOHYEHHBLIM, eCn NPU NPUNOXeHUN ovepeaHon CTyneHU Kaca-
TelNbHOW Harpyskm nponucxoamT MrHOBEHHLIN cped (CPbIB) OQHOW YacTu TpyHTAa NO OTHOLUEHUIO K APYTron Unu
obLasa gecpopmarumst cpesa npesbicUT 10 %.

[1pyn NpoBeaeHUN cpesa C NOCTOAHHOW CKOPOCTLIO 38 OKOHYaHUe UCNbITAHUA MPUHUAMAOT MOMEHT, Koraa
KacaTenbHas Harpyska AoCTUTHET MakcUManbHOIro 3Ha4YeHUs1, nocne Yyero HabngaeTca HEKOTOPOE €€ CHUXKEe-
HUE NN YCTaHOBMNEHO NOCTOSAHCTRBO 3Ha4YeHNs aedopmannum cpesa, unu ecnun oblyee sHaveHne gedopmanmm
cpesa npesbIcUT 10 %. Nocne oKoHYaHUS UCNbITAHUA LeNTUKN TPYHTa cneayeT pasrpy3nTb M oTobpaTb U3 30HbI
cpesa aBe Npobbl rpyHTa ANnst onpeaeneHns BAaXKHOCTI.

8.5 MpoBegeHMe UCNbITAHUA NO CXeMe HeEKOHCONMUAUPOBaHHOIO ObICTpOro cpe3a

8.5.1 Ha uenuk rpyHTa nepegatoT cpasy B o4Hy CTyNeHb HopMarnbHOe gaBneHne p, Npu KOTOPOM OyayT
NPOBOAUTL CPES LieNnnKa rpyHTa. 3HavyeHus p ykasaHbl B Tadbnuue 8.4.

Tabnwuya 84— 3Ha4veHnss HOpManbHbIX AaBNEHUN NPU cpese

[ PyHTbI HopmanbHoe aaenexune p, MMa

[ MMHUCTBIE N OPraHO-MUHEPArbHbIE TPYHTLI C MOKa3aTenem TEKYUECTU:
I, <10 0.05: 0.1;: 0.15
1/, 21,0 0,025; 0,075; 0,125

Ecnnnpunatux 3HavYeHUaxX oyaeTt NnponcxoanTs BblAaBMBaHUE rpyHTA B 3a30Pp MeXAY KOMbLIOM N NOBEPX-
HOCTbHO BbIpabOoTKK, TO UCNbITAHNE HEODXOAUMO NOBTOPUTL HA APYIMX LieNMKax Npy MeHbLLUMUX 3HAYEHUSIX OaB-
neHnn.

8.5.2 Cpasy nocne nepega4yvn HopMarnbHON Harpyskn NpPoBOAAT Cpes3 Lennuka rpyHTa He bonee 4em 3a
5 MWH C MOMEHTA NMPUITOXKEHNSA HOPMabHOW Harpy3Ku.

[1py Nnepenave KacaTenbHOW HArpys3kn CTyneHaMmm nx sHa4yeHna He gosmkHel npesbiwaThb 10 % 3HavYeHus
HOpManbHOW Harpys3Ku, rnpu KOTOPOU NPoBOAAT cpes (CM. 8.5.1), U NpunoXxeHue ctyneHen 40MKHO crneaoBath
yepes Kaxable 15—30 c.

[Tpyn Nepenave HenpepbIiBHO BO3pacTalollen kacaTelbHOWU HarpyskuM CKOpPOCTb cpesa MPUHMMAaloT B
NHTepBane 5—20 MM/MUH Tak, YTODLI Cpe3 NPOU30LLIEN B TEYEHUE YKa3aHHOro BpeMeHMN.

8.5.3 MOMEHT OKOHYaHUA UCMNbITAHUA YyCTaHaBNMBAKOT B COOTBETCTBUK € 8.4.5. [10 OKOHYaHUKX UCNbITa-
HUA cnegyeT 3addUKCUPOBaTb MakCMMarbHYO KacaTenbHY0 Harpysky B npouecce UCMbITaHUA U NPOU3BECTU
onepauun, npegycmMoTpeHHble 8.4.5.

8.6 lNpoBepgeHUe wucnbITaHUA NO cneuuanbHO MNOATOTOBMEHHLIM MNOBEPXHOCTAM (cnocob
«nnaweKk») M MeToa4o0M MNOBTOPHOrO cpe3a

8.6.1 lNMpu npoBeaeHN NCNbITaHUI MO cnocody «nnaLuek» HeobXo4MMO NMPOBECTM NMNOAroTOBKY IPYHTA B
NNOCKOCTU cpesa B creaytoLlen nocneaoBaTebHOCTI:

- Mocne UCNbITAHUSA Ha cpes LeNInKa rpyHTa NpupoaHoro CNOXeHUsl ycTaHoBKa A0oMMKHa ObITb YaCTUYHO
OeMOHTUpOBaHa (KpoMe aHKepHOro yCTPOUCTBA);

- LeNnK rpyHTa B KONbLIe crneayeT NnepeBepHyTb Cpe3aHHOW NOBEPXHOCTbIO BBEPX;
- MOBEPXHOCTb cpe3a Ao/MKHa ObIThb 3a4uMLLeHAa U BbIPOBHEHA 3anoaSINL0 ¢ KpasMn KonbLa;
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- B BbIpaboTKe crneayeT 3a4nCTUTb MOBEPXHOCTL FPYHTA U BLIPOBHSATL €€ B npeaenax nrowagu, anameTp
koTopon Ha 20—30 cM AoKeH npeBbiaTh AMaMeTp KonbLa.

8.6.2 llocne 3aBeplleHUa NoAroTOBKU rpyHTa B MITOCKOCTU Cpesa LeNUKIpyHTa cnegyeTt cHoBanepeBep-
HYTb U YCTAHOBWUTb HA 3a4MNLLIEHHYIO MOBEPXHOCTL BbIPpabOoTKN.

Ldanee cneayet noaHATL KOMbLO BBEpX HA 5—10 MM Anst 0bpasoBaHuUs B NNOCKOCTU Cpesa 3asopa Mexay
KONbLOM WU NOBEPXHOCTLIO FTPYHTA BbIPabOTKNA, CMOHTUPOBATL YCTAHOBKY B LLENOM 1 NPOBOANTL UCMLITAHKE.

8.6.3 WcnbiTaHue cnegyeT npoaoinkaTth A0 TeX Nop, Noka CONPOTUBIEHME cpe3y T He AOCTUTHET NOCTO-
AHHOIO 3Ha4YeHus.

8.6.4 [lpn npoBeaeHNM UCNbITAHKUA NO CNOCODY NOBTOPHOIO cpesa cnevunansHas NoaroToBka rpyHta B
NIOCKOCTU cpe3a He TpebyeTcs.

[locne 3aBeplUeHNd cpesa Uenuka NpupoaHoro CrioXKeHus yCcTaHoBKY YaCcTUYHO AeMOHTUPYIOT, AaBre-
H/AE B AOMKpaTax CHUXKAKT A0 HYNS, CHAMAIOT NPorMbomepsl, permcTpupyroline BepTukanbHble gedopmaniun.
[Tpn 3TOM noKasaHust FTOPU3CHTAalbHbIX MPOrMOOMEPOB OCTATCA HEU3MEHHBLIMU, T. €. PUKCUPYOT aedopma-
L casura, nosiydeHHble Npu cnbiTaHUK Lenuka.

8.6.5 B nepeaHen YyacTn COBUHYTOrO Lennka ycTaHaBnMBaoT yNop AN Bo3BpaTta Lenuka U rmgpoaom-
KpaT, cnuparLwmnuca Yepes NoaknaaHyo NNty B CTeHY BbipaboTkK. Co3aaBada B AOMKpaTe AaBneHne, nepeme-
LLAOT CABUHYTLIU LLeNUK B UCXOQHOe MONIOXKeHUe, KOTOpoe OH 3aHuMan go Hadana casura. ['lpmn goctmkeHnUu
LeNMMKOM MCXOOHOro MONOXeHUs npornbomepsl, pUKCUpyrowmne ropnsoHTansHble aedpopmMauinn, MOKaxyT
HyneBble 3Ha4YeHnq.

8.6.6 [doMkpaT 1 ynop Ang Bo3BpaTa uenuka CHAMaT U BHOBb MOHTUPYIOT yCTaHOBKY. [1pon3sogar
CABWI LlennKa rno paHee cpesaHHoOM NOBEPXHOCTN B COOTBETCTBUN ¢ TpeboBaHMsAMU 8.4.

8.7 Ob6paboTKa pe3ynbTaToB

8.7.1 I'lo nsmepeHHbIM B npouecce UCNbITAHUA 3HAYEHUAM HOPMarnbHOW U KacaTellbHOW Harpysok
BLIYUCIIAIOT KacaTelnbHble UHOpManbHble HanpsxeHnda t U o, Mla, no dgpopmynam:

t =10 % (8.1)
A

c =10 E, (8.2)
A

rae Q n P — kacaTtenbHaa U HopMarbHaga HarpysKkin K NOCKOCTU cpes3a COOTBETCTBEHHO, KH;
A —nnowaab cpesa, cM?.

1o U3MepeHHBbIM B NpoLecce UCNbITaHU 3HaYeHNAM aedopmMaunm cpesa Al, COOTBETCTBYIOLLIUM Pa3find-
HbIM HaNPsHKEHUSAM T, CTPOSAT rpaduk 3aBnucumMocTtn t = f(Al) (cM. npunoxenune ).

3a ConpoTUBIIEHME FPYHTA NPUHUMAIOT MakCuMarbHOe 3HavYeHne t, nonyvyeHHoe no rpagpuky t = f(Al)
npu 3HaveHUax gedopmaunn A/, He npeBbillaroWnX 50 MMm.

8.7.2 YTron BHYTPEHHEro TpeHUsa ¢ W yaenbHoe cuenneHne ¢ onpeaenarT no rpadouky t= f(p) (CM. npu-
noXxeHue H), NOCTPOEHHOMY MO pesyrbTaTaM He MeHee YeM TpeX UCNbITaHUN LeNNKOB rpyHTa (cMm. 8.1.4).

3HadyeHWe ¢ onpeaensioT Kak OTpe3oK, oTceKaeMblM ocpegHAoLLen NpAMOU rpadumka, NpoBegeHHOU
MEeTOAOM HaMMeHbLUUX KBaapaToB UK rpapmyecknumMm MeToaoM, Ha ocu opauHarT, a tg ¢ — Kak yron HakrnoHa
3TON NPSIMON K ocK abcuumce.

9 MeToAa BpawaTenbHOro cpesa

9.1 CywHocTb MeTOAa

9.1.1 WcnblTaHna rpyHTa BpalwlaTernbHbIM Cpe3oM NPOBOAAT ANS onpeaeneHnsa crnegyiomx Xxapakre-
PNUCTUK NPOYHOCTN: CONPOTUBNEHUA rPYHTa Cpes3y T, CONPOTUBIIEHUA rPyHTa HEAPEHUPOBaHHOMY CABUTY C,, U
OLEHKM NPOCTPaHCTBEHHOU U3MEHYUBOCTU NPOYHOCTU TMIMHUCTLIX, OopraHo-MUHepanbHbIX N OpraHU4ecknx
[PYHTOB, B TOM Y/CME C KPYNMHOOOMOMOYHBLIMU BKITHOYEHUAMN pasmepamMmu 2—10 Mm B KonnM4yecTBe He bonee
15 % no macce.

YcnoBust npuMeHeHnst metoga npusegeHol B Tabnumue 9.1.
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Tabnwuya 9.1 — YcnoBusa npumeHeHns meToaa BpalwaTenbHOro cpesaa

YcnoBus NPMMEHEeHNA MeTOAAa

[ naporeonoru-

MuHumano- MuHumanbs- | MuHumanbHas
' PyHTS oo Mecto ' nybuna HbIW AUAMETP | HbIU AnameT nnowlagka
yCnoBus NpoBeAEeHUSA MCMNbITAHUSA, A P A P Hhad
CKBaXXUHBbI, obCaaHbIX cpeasa rpyHra,
NCMNbITAHUSA M >
MM TPYD, MM CM

CyrnMHl{w,rnMHbchL>O,50; Bbiwe n HUXXe | B MaCCUBE
OpraHo-MunHeparnbHble U YPOBHA MNOA- | HUXe  3abos 0.5—20 80__146 80146 500—B00

OpraHn4YeCcKne rpyHTb| 3EMHbIX BOA, bypoBou CKBa-
XXWHbI
CyrnuHKK, rmMuHbl ¢ £, > 1; Beiwe nHuxxe | B maccuBe ¢
OpraHo-MnuHEpPalibHbIE W YPOBHA NOA- | NMOBEPXHOCTU 0,3—20 — — 200—600
OpraHn4YeCcKne rpyHTbl 3EMHbIX BOA,

9.1.2 WcnbiTaHne BpallaTellbHbIM CPe30M MPOBOAAT B YCNOBUAX NMPaKTUYECKOro OTCYTCTBUSA APEeHNPO-
BaHWSA NyTEeM NPUNIOXKEHNSA TOPU3OHTAaNBbHOM KacaTenbHOW Harpyski U cMeLeHnst rpyHTa No LUIMHAPUYECKON
NOBEPXHOCTU, 0OpasyeMoi BpallleHUEM KpbITbYaTKN HUXKE 3a005 CKBaXKUHbI UITM B MacCUBE.

9.2 06bopyaoBaHue u npnodops.bl

9.2.1 B cocTaB yCTaHOBKM AN UCNbITAHUA TPYHTAa BpallaTelibHbIM CPe30M A0IKHbI BXOAUTH:

- pabo4vni HaKOHEYHUK C NonacTaAMU (KpblnbyaTKa);

- WUTaHIK;

- YCTPOUCTBA A4 CO34aHNA U USMePEHUA KpYTALLEero MOMEHTA;

- YCTPOMCTBO ANA BAAaBNMUMBaHUA KPbINbYaTKN B TPYHT.

OnaucnelTaHUs rpyHTa B MacCUBE YCTAHOBKY AOMOMHAKT YCTPOUCTBOM ANS OTKNHOYEHUA KPbINbYaTKUA OT
LLUTaHT, MO3BONAOLLNM NU3MEPATL TPEHUE WUTAHT O TPYHT NpU HENOABWXKHOM KpblNbYaTKe.

9.2.2 KOHCTPYKUWSI yCTAaHOBKK A0MKHA obecneynBaThb:

- BAABNMMBaHWE KPbINbYaTKMU B FTPYHT HUXKe 3aD0s1 ONbITHOW CKBaXXUHbI UMMM MacCUB U PUKCaLUMo ee Ha
3aaHHoON rnybuHe;

- Nepegadvy KpyTdaLwero MoOMeHTa Ha KpbliibvaTKy;

- TpagynpoBKY YCTPOUCTBA AN U3SMepeHUa KpyTALWero MOMeHTa;

- PUKCNpoOBaHWe LITaHr Ha 3agaHHOW rMyOuHe, UCKNYalollee caMmonpon3BONbLHOE BepTuKanbHoe Y
rOpPU3CHTaNbHOE NepeMeLleHNa LWTaHr U KPbINTbYaTKU.

9.2.3 YCTaHOBK/ OOMKHbLI UMETb TeXHUYECKUN NacnopT, MHCTPYKLUMIO NO 3KCnnyaTaunum 1 rpagynpoBoY-
HY0 Tabnuuy NpeanpuaTUS — U3roTOBUTENHA USMEPUTENBLHOMO YCTPOUCTBA.

9.2.4 lloBepkn N3MepUTENBHOIO YCTPOMNCTBA HEOOXOAMMO NPOBOAUTL NMPU NONMy4YeHU ero ¢ npeanpus-
TUS N Nepeq Bble3aoM Ha nonesble paboThl, HO He pexXe OQHOro pasa B 3 MeC, a TakKe Nocle BbIABNEeHUA W
YCTpaHeHUa HEUCTIPaBHOCTEN USMEPUTENLHOIO YCTPOUCTBA UK 3aMeHbl ero getanen. PesynbtaTbl NOBEPOK
cnegyeT oPOPMNATL akTaMMu.

9.2.5 Tlepmnognyeckn HeocbXxoaUMo NPOBEPATL NPAMONUHENHOCTL LUTAHT NyTEeM UX COOPKM B 3BEHbS ANN-
HOW 3 M Ha pOBHOWU NOBEPXHOCTU. OTKNOHEHWE 3BEHbEB LUTaHr OT NPAMOU NMTMHUK He ACJTKHO NpeBbIlaTh 3 MM B
NoOOU NNOCKOCTU NO BCEU ANKHE NpoBepsieMoro 3seHa. ConpsiXXeHUs 3BeHbLEB LUTaHr TakKe A0MKHbI obecre-
YynBaTb NPAMOITMHENHOCTD.

9.2.6 B 3aBUCMMOCTW OT BUAA 1 COCTOAHUA TPyHTa MCNONL3YIOT criegyowme TUnbl KpblNibYaTKK (CM. NMPUr-

noxeHue P):

- TN | — npn UcnblTaHUAX MMUHUCTBIX TPYHTOB € 0,5 < [, < 0,75, opraHo-MnHepanbHbIX TPYHTOB, B TOM
yucne ¢ KpynHOoobMoOMOYHBIMU BKITIOYEHUAMIN pasmepamMmn 2—10 mm, B konuvecTee meHee 15 % no macce;

- TUN || — NpuY UCNLITaHUAX TMUHUCTBIX TPYHTOB € 0,75< [, <1, opraHo-MuHeparnbHbIX, B TOM YUCTIE C KPYI-
HOOBMOMOYHBIMW BKITIOYEHUSAMU pasMmepom bornee 10 MM, B konndvectee meHee 15 % no macce;

- 1N Il — Npn UCNbITAaHUAX MMUHUCTBLIX TPYHTOB € £, > 1, opraHo-MuUHeparnbHbIX N OpraHn4eckux rpyHToB

(6e3 KpynHOOONOMOYHBLIX BKITHOUEHNN).

9.2.7 YCTPOUCTBO 4N UIMEPEHUA KpyTALLEero MoOMeHTa 40PKHO ObITh NporpaaynposaHo. o pesynbTa-
TaM rpagynpoBKM COCTaBNAOT rpadpmk (Tabnuuy) 3aBMCUMOCTU KpyTsLwero MmoMmeHTa M, KH - cm, oT nokasaHui
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N3MepuTenbHoro yctponctea N, cM, N BBIMUCTAT NOCTOSIHHYIO XapaKTePUCTUKY U3MEPUTENBHOIO YCTPOUCTBA
n, KH, no gpopmyne

=M (9.1)
N

9.3 lNMoaroToBKa K UCNbLITAHUIO

9.3.1 lNpuuncnelTaHMN rpyHTa B CKBaXKMHE NPOXOAKY ONbITHOW CKBaXXKMHBLI OCYLLIECTBIAIT C y4eTOM yKasa-
HUN 4 .4.

3ab01 ONbITHOW CKBaXXUHbI A0IMKEH ObITb pacnonoxeH Ha 0,4—0,5 M BbilLe OTMETKU UCMIbITAHUA TPYHTA.

9.3.2 CobpaHHYI0 KOMOHHY LUTAHT ¢ Kpblnb4YaTkou obuwen anMHon Ha 0,8—1,2 mbonblue rnyobunHbI OTMET-
KN UCNBITAHUS TPYHTa BEPTUKANBHO (MO OTBECY) ONYCKaloT B CKBaXKUHY U NNMaBHO BAABNUBAIOT B TPYHT, 3arnyo-
NAA KpblNbYaTKy 40 OTMETKU UCTbITaHUS.

9.3.3 lpmnucnbiTaHUN rpyHTa B MAcCUBE KPbINbYaTKy BAABMUBAOT B TPYHT, NPUMEHSASA B clnydae HeobXo-
OUMOCTU pblvaru, AoMKpaThkl UMK cnelyanbHble YCTPOUCTBA, MOCTeNeHHO HapalluBasi KONMOHHY LUTaHTr.

9.3.4 [locne norpyxeHnUa BepX KOJNOHHbI LUTaHI coegUHSAT C roJNTIOBKOM YCTPOUCTBA ANA co3gaHUsa U
N3MEPEHUS KPYTSALLLErO MOMEHTA U 3annChIBAOT HAaYanbHbIE NOKasaHus Nprubopos.

9.4 lNpoBeaeHUe UCNbITAHUA

9.4.1 C nomMmoLlbio YCTPOUCTBA ANA co3gaHUa KpyTALWEero MoMeHTa BpallaroT KOMOHHY LUTaHT ¢ Kpblfb-
yaTkon ¢ yrnoson ckopocTtbio 0,2—0,3 rpaa/c. o mepe BpalleHUsa 3annUchIBalOT nokasaHus NnprubopoB AN
N3MEPEHNA KPYTALLETO MOMEHTa A0 AOCTUXKEHUA MaKkCUManbHoOro nokasaHua N, , COOTBETCTBYIOLLEro MakCcu-
ManbHOMY 3Ha4YeHWIo KpyTAawero MomeHtaM,_ . .

9.4.2 [Nanee npogonxawT BpalleHNe ¢ YIMOBOW CKOPOCTbio 2—3 rpaa/c Ao YCNoBHOW cTabunusaunu
3HAYEHUWN KPYTALLEro MOMeHTa, AOCTUraeMon 3a 2—3 NOMHbIX 0DOpOoTa WTaHI, U 3anUcbiBaloT YCTAHOBUB-
LLleecd 3Ha4YeHue NYCT, COOTBETCTBYHOLLEe yCTaHOBUBLUEMYCA 3HAYEHUIO KPYTALLEero MoMmeHTa M ..

9.4.3 [lpn ncnblTaHUM rPyHTa B CKBaXKMHaX AONYyCKaeTCA He YUYUThIBATb TPEeHME LWITaHT KpbiNbYyaTKU Mo
FOYHTY U MPUHUMATL KPYTALLMA MOMEHT Ha NpeoaoneHne 3Toro TpeHna M, paBHbIM HYIHO.

9.4.4 Tlpu ncnblTaHKun rpyHTa B Maccuee Ansa onpeaeneHna M, oTcoeanHAT KpblibYaTKy OT KOJTOHHbI
LITaHr U onpeaensaoT NokasaHna usmeputensHoro npubopa N, B cootBeTCcTBUM C 9.4.2.

9.4.5 VcnbiTaHUA B MacCcUBE MOXHO NPOBOAUTL A0 rMyOuHbI, rAe OTHOLWEHNE

max’

Me=Mo 0,5.
C
[Tpn MEHBLUUX 3HAYEHUAX 3TOrO OTHOLLUEHWUSI UCTIbITAHWE cneayeT NPOBOANTL B CKBaXKUHE.
9.5 O6paboTKa pe3ynbTaToB

9.5.1 l'lo gaHHBIM UCNBITAHUN BBIMNCNAIT KpyTALWMe MOMeHTBI M . M _1n M, no goopmynam:
Mmax - n- Nmax; (9.2)
M,=n-N,; (9.3)
M,=n-N,, (9.4)
rae n — NocToAHHaA U3MEepPUTENTbHOIo YCTPOUCTBA, KH, onpegensaemas no pesynbtaram rpoagynpoBKu;
Niaxs Nyer — MakcumarbHoe 1 ycTaHOoBMBLUEeCs NoKasaHUs USMEepUTENIbHOro yCTPOUCTBA, CM;

N, — nokasaHune N3mMepuTenbHOro yCTpoUCTBa, XapakTepusytoLlee TpeHMe WTaHr O TPYHT NPU OTKITHO-
YEeHHOMW KpblibYaTKe, CM.

9.5.2 3aconpoTuBrieHue rpyHTa cpesy t. ., Ma, npuHumatoT 3HadYeHne, onpegensaemMoe no dopmyne

max’

T — Mmax_MO (9-5)

mMax B )

rae B — nocTosHHasA KpblnbYaTKW, CM3, MpUHMMaeMad B 3aBUCUMOCTI OT TUNa KpblibYaTKM Mo NPpUNoXXeHuo P.
9.5.3 [AnA rMMHUCTBIX, OpraHo-MUHeparbHbIX U OpraHN4YecKUX BOJOHACILLEHHbIX TPYHTOB MO pe3ynbTa-

TaM UcnblTaHUA MeToA0M BpalllaTeNbHOro cpesa onpeaenatoT CoNnpoTUBIeHne HeapeHUPOBaHHOMY CABUTY C,,,
npUHUMaAC, = T .
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[MpunoxeHune A
(pekomeHayemoe)

MeToa UcnbITaHUA FTPYHTa NPECCUOMETPOM C CEKTOPHbLIM NMPUIIOXKEHUEM Harpy3Kn

A1 CywHoCTb mMeTOoAa

A.1.1 VcneitaHne rpyHTa NnpeccuoMETPOM C CEKTOPHBLIM MPUITOXEHUEM Harpy3ku npoBoasaT ANs onpeaeneHus
Moaynsa gecopmaunm E n mogyns ynpyrocTtu Ey NEeCKOB MNIMOTHbIX U CPeaHEN MIMOTHOCTU, IMUHUCTBIX TPYHTOB C MoKasare-
nem Tekydectun £, <0,50, a TakKe nonyckanbHbIX U CKalbHbIX IPYHTOB.

A.1.2 Moagynb gethopmaunm onpeaenstoT rno pesynbratamMm Harpy>XeHus rpyHTa B CTEHKaX CKBaXXUHbI TOPU3OHTAalb-
HOW Harpy3kou, nepegaBaemMon Ha rpyHT ABYMS CTallbHbIMM NyaHCOHaAMU-WITaMNamMmm, pacrnonaraemMmsiMy Ha gnameTtparb-
HO NPOTUBOMONOXHbLIX CTOPOHAX CKBaXMHbl. Moaynb ynpyroctn onpeaensioT no pesynbtatamMm Nnocneayowen pasrpysku
rPyHTA.

Pe3ynbTtartel ncnbiTaHusa oQOpMIsAoT B BUAe rpadmka 3aBUCMMOCTU TOPU3OHTAlbHbBIX MEPEMELLEHUN TPYHTA OT
rOPU30HTANbHOIO AaBIEHUS.

A.1.3 lNpun npoxoake onbITHOW CKBAXWHbI cneayeT cobnioaate TpeboBanus 4.4.

A.1.4 [NunameTp CKBaXXUHbl HE AOMXEH NpeBblIlWaTh AnamMeTp 3oHAa npeccnomeTpa bonee yem Ha 10 mm.

A.2 ObopyanoBaHue nNpmoopbl

A.2.1 B cocTtaB ycTaHOBKU (NPECCUOMETPUHECKOIO KOMMNITEKCA) AN UCNbITAHUA TPYHTA NPECCUOMETPOM C CEKTOP-
HbIM MPUITOXEHNEM HArPy3KU AOMKHbI BXOOUTD:

- 30HA, C ABYMS CTallbHbIMM NyaHCOHaAMM (OAMH U3 KOTOPLIX SIBINSIETCHA BblIABUXHbBIM ), 00€CneumnBatoWnmMmn CEKTOPHY IO
nepegavy Harpy3km Ha CTEHKU CKBaXXWHbI;

- HArpy3o4HoO-pacnpeaennTenbHoe yCTPONCTBO ANS CO34aHUA U N3MEPEHUs AaBNeHnsi B Kamepe 3oHaa n obbema
3aKauMBaeMon B rmapocucremy pabouven Xmakoctun. HarpysodHo-pacnpegenuTenbHoe yCTPOUCTBO BKIIOYAET B cebs
npecc-oobeMOMEP, PYHHOM HACOC, MAHOMETP, Pabounm n COPOCHON BEHTUINW;

- HANOPHbLIN TPYBONPOBOA, CMNOMOLLBLIO KOTOPOro AaBrneHne paboven XXnaKkocTn OT HAarpy3ovHo-pacnpeaennTenbHo-
ro yCTpoucTBa nepeaaeTtcs B Kamepy 30HAa;

- MEpPHasi EMKOCTb C paboden XnaKkocTblo. B kavecTBe nocnegHen ncnonb3yoT rmgpaBnuyeckoe, TpaHcopmaTop-
HOE€ NN apyrne HearpeCccuBHbIE MO OTHOLWEHUIO K pe3nHe Macrna;

- TAPUPOBOYHbLIE KONMbLUA.

A.2.2 KOHCTpYKUMS YCTAaHOBKM 4OIKXHA 06ecneYmBaThb:

- BO3MOXHOCTb CO34aHns 4aBNeHNs HA TPYHT CTYMEHAMW, BENTMYNHA KOTOPbLIX B 3@aBUCUMOCTU OT TUMAa U COCTOAHNSA
rpyHTa moxeT meHATbeA oT 0,05 go 1,0 Ml'la;

- NOCTOAHCTBO AABITEHNA HA KAXXOO0W CTYNEHN HArpPy>XeHWs,

- cBODOAHbIN X04 NyaHCOHA (BblABWXEHWE ero u3 kopnyca aonga) Ha 15—20 mm;

- BO3MOXXHOCTb TAPUPOBKK 30HAA.

A.2.3 MNnowank HarpyxeHns rpyHTa nyaHcoHamMmm aormkHa 6uitb He meHee 200 cm?.

A.2.4 [lorpelwHOCTb UBMEPEHNSA AaBNEHUA B KaMepe 30H4a He 4OMKHa npeBbiwaTh 5 % CTYNeHn AaBneHus.

A.2.5 [lorpewHoOCTb N3MepeHUs anameTparnbHbIX NepemMeLlleHUN CTEHOK CKBAXXMHbI HE Ao KHa npeBbiwaTh 0,02 Mmm
B npegenax pabo4vero xoga nyaHcoHa, KOTOpbIN 4OMMKEH DbITb HE MEHEE 5 MM.

A.2.6 V3mepeHune nepemelleHnn nyaHcoHa NpoBoOAAT onpeaeneHmnem obrema paboven Xnagkoctu, pacxogayemon
Ha paclUnpeHne Kamepbl 30HAA.

A.3 lNMoarotoBKa K UCnbITaHUIO

A.3.1 llepep npoBegeHneEM NCNbITAHUN B CKBAXXNHE NPOBOAAT ONPECCOBKY MrMAPOCUCTEMbI JABNEHNEM BblLLE MAK-
cumanbHoro paboyerop,..., Ha 20 % 1 TapnpoBKy NPECCUOMETPUYECKOTo KoMNNekca. [ina sToro 3oH4 NnoMeLLatoT B Tapupo-
BOYHbIE KOMbLA M MPOBOASAT HArPyXXeHNEe BCEro KOMMIIEKCA B PEXNME, MPUHATOM OJ15 ONbITOB. OTU onepauumn NnoBTOPSOT
NOCe ONbITOB B KAXA0MN CKBXXUHE N NOCNE KAaXA0ro NepemMoHTa)Xa rmapocmncrtemsl (M3AMEHEHUA ANUHLI TPybonpoBoaa,
3aMeEHbI NOBPEXAEHHOIO 3M1aCTUYHOIO CUIMOBOrO 3MTIEMEHTA U NP. ).

YueT gepopMmpyemMocTn cammnx Konew npoBogsT No pesynbrtaram creymanbHON X TAPUPOBKU C UCTONb30OBaAHNEM
NMHOWKATOPOB YacoBOro Tuna.

A.3.2 llocne npoBeaeHnsi TApUPOBKU 30HA HA BYPOBLIX LUTAHrax ONycKatoT B CKBAXUHY HA 3a4aHHYI0 rMyOunHy. 30HA
YCTaAHaBNUBAIOT TakK, YTODbI ero cepeamnHa bbina pacnonoXeHa Ha OTMETKE UCMNbITAHUS.

C nomMmouwblo py4HOro Hacoca B rmgpocuctemMme yCTaHOBKM MaBHO NogHMMAalOT AaBneHne 40 HavanbHOW BENMUYUHbBI
Py, NPV KOTOPOW 0bEeCNEYMBaETCA HAOEXHbIV KOHTAKT NyaHCOHOB CO CTEHKOW CKBaXXWHbI, NOCNE YEro py4HOU HacoC OTKIIO-
YarT OT rmgpocucTemsl. [1pn 3TOM N3MEPAIOT HAYANBHBIWN N KOHEYHLIN YPOBHU paboYven XUAKOCTU B MEPHOW EMKOCTH, YTO
Heobxoanmo Ans onpeaeneHns gnameTpa CKBaXXMHbl B MECTE UCTMbITAHUS.

Hasnexne p, npn o6paboTKe ONbITOB U NOCTPOEHUN rPatOMKOB UCTbITAHUU MPUHUMAIOT PABHBIM HYIIO.
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A.3.3 [lpn yCTONYMBBLIX CTEHKAX CKBaXXWHbI OMbITbl HAYMHALIOT ¢ Bonee rMyboKux OTMETOK, NOCTENEHHO NOAHUMARA
30H4 Ha gpyrve 3agaHHble OTMETKN NCMNbITAHUN.

A.4 TpoBegeHve NcnbITaHUA

A.4.1 VcnbitaHmsa npeccnomeTpom C CEKTOPHBIM NMPUINTOXEHUEM HArPY3KN NPOBOAAT B COOTBETCTBUN € 6.4.1.

A.4.2 Kaxayo cTyneHb AaBrneHus BbIAEPXKMBAKOT OO0 YCNOBHOW cTabunusiaumm gedopmaumm rpyHta B COOT-
BETCTBUMN C 6.4.2.

3a KpUTeEpUN ycrnoBHou ctabunusaunm gedopmaumm NnpuHUMateT CKOPOCTb YBENUYEHUS pagnyca CKBaXWHbI, HE
npesblwatowyto 0,1 MM 3a BpeMS, yKaszaHHOe B Tabnuue 6.2, CKOPPEKTUPOBAHHOE C YHETOM NPUMEYaHNA 2.

A.4.3 PexunmuncnoltaHnn Ha3zHavatoT B COOTBETCTBUM C yKazaHnssmm 6.4.3n 6.4.4.

A.4.4 VamepeHns gedopmauun rpyHTa Ha Ka)kaow CTyrneHw gaelieHus NpoBOAAT C NOrPeLlHOCTbIO U3MEPEHUS
nepemeweHnmn 0,02 mm 1 ¢ YacToTou, npuBegeHHoW B Tabnuue A.1.

Tadbnwunya A1 —Tlopaaok cHATUA oTcHeTOB AeopMaLui NPU NCNbITAHUAX NPECCUOMETPOM C CEKTOPHbLIM MPUITOXKE-
HUEM Harpy3ku

PexXum nenbiTaHUA

[ pYHTBI
MenneHHbIU bbICTpbIX
[lecku LUepes Kaxable 2 MUH B TeYeHne rnepebiX | Yepes kaxable 20 ¢ B TeYEHUE NEPBLIX
10 MWH, panee 4vepes 5 MUH Z2 MWH, panee 4yepes3 1 MUH
[ MIMHUCTBIE Uepes kaxable 4 MMH B TEYEHUE NepBbIX | Yepes Kaxayo MUHYTY B TEYEHNE NePBbIX
20 munH, panee 4vepes 10 muH 5 MWH, aarnee Jvepes 3 MUH
[TonyckanbHble N cKanbHble | Yepes KaXxayro MUHYTY B TeHdeHue nepsBbixX | Yepes kaxable 15 ¢ B Te4eHne nepBov Mu-
5 MWH, Janee 4yepes3 3 MUH HYTbl, ganee 4yepes 1 MuH

A.5 Ob6paboTka nnpeacraBneHne pe3ynbLTaToB

A.5.1 TlocTpoeHune rpad®urKoB UCNbITAHUA NPOBOAAT B COOTBETCTBUM C6.5.1.
A.5.2 Moaynn gecpopmauum rpyHta £, Mla, onpegensor B COOTBETCTBUN C6.5.21 6.5.3.

A.5.3 nsicoopyxennn ypoBHen oTBETCTBEHHOCTU |l n 1l npu BICTPOM pexnme HarpyxeHmnst Mmogyne gedopmanmnm
rpyHTa £, Mla, gonyckaertcsa onpeaensarts no dopmyne

E=K.w.r, P (A1)
Ar
rae K — nonpaBoyHbI KO3PPrumneHT Ha 0O6bemMHbIn 3dhdekT (K = 0,86);

Y — KO3MMUUUEHT YCINOBUN HArpyXXeHus, 3aBUCALLMN OT KoadppurumneHTal lyaccoHan OT yrnoBoro pasmepa nnow,ag-
KN HArPY>XXEHUS 2 3, KOTOPbIW OnpeaensieTcs no HoMmorpamme (Cm. pucyHok A.1);

Iy — HavarnbHbIWM pagnyc CKBaKUHbI, COOTBETCTBYIOLWLMN 3HAYEHUAM Py U Arg Ha rpaduke ucnbiTaHna Ar = f(p), cm;
A p — npupauwleHne gaBneHns Ha CTEHKY CKBaXXWHbI MeXAy ABYMSA TOUKaMW, B3ATbIMU Ha ocpeaHstowen npsamon, Mla;
A r— npupaleHne nepemMeLLeEHNSA CTEHKN CKBaXXUHbI (N0 pagnycy), COOTBETCTBYIOWEE AP, CM.
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=G = 0,1 =y =(0,2; =y =03 ===y =04

B — nonoBuHa yrna cekTopa HarpyXeHus; v — koaddunumeHT nonepeyHoro pacwuunpenus (lMyaccoHa)

PncyHok A.1 — Homorpamma gna onpegenerHns koadhmuuneHTa yenoBuu HarpyxeHma ‘W npu onpegeneHmm
MOAYIA AePopMaLnmn rpyHTa

22



FOCT 20276—2012

[MpunoxeHve b
(pekomeHayemoe)

MeToq ucnbiTaHuA nonacTHbIM NPecCUOMETPOM

b.1 CywHoCTbL MeTOAA

b.1.1 WMcnbitanna nonactHbiM NPecCMoMETPOM NMPOBOAAT ANA onpeaeneHns moaynsa geopmMmaumm E Neckos, rmu-
HUCTbIX, OPraHo-MMHepanbHbIX N OPraHNYeCKUX IPYHTOB.

b.1.2 Moayne pgedopmaunm onpegensor no pesynbraramMm HarpyXeHus WTamMrnoB-rionacten ropus3oHTarnbHOW
Harpy3kon B CKBaXXMHE NI MacCcuBe rpyHTa nocpegcTtBoM cneumnanbHOro Harpy3o4Horo yCTpoucTBa, pacrnonoXXeHHOro Ha
NOBEPXHOCTH.

Pe3ynbTaTbl UCMbITAHUU OOPMIIAIOT B BUAE rpaduka 3aBUCUMOCTU MEPEMELLEHUS WTaMnoB-NnonacTten oT
Harpy3kKu.

6.1.3 lNpu npoxogke onbITHOW CKBaXWHbI cneayet cobnogaTte TpebosaHnn 4.4.

E.1.4 lNpnuncnbiTaHNSX B CTEHKAX CKBAXXUH ANAMETP CKBaXXUHbI JOIMKEH BbITb MEHbLUE PACCTOSHUS MEXAY LWTaMIa-
MU-NTONACTAMU HE MEHEE YeEM Ha 2 CM.

£.1.5 lNpuucnbiTaHnsax HMXe 3ab60s CKBAXMHbI MMHUMATbHAA rMyobunHa norpyXeHmns HAaKOHEYHUKa OT 320608 CKBaXK-
Hbl 4O BEpXa WTamMna-nonacTtun 4oMmxHa dbliTb HE MEHEE MONMOBUHbI ANWHbI LW TAMNAa-NnonacTtu.

b.2 O6opyaosaHue v npudopbl

b.2.1 Bcocrtas ycTaHOBKM A4NA UCMbITAHUA TPYHTA NONACTHLIM NPECCUOMETPOM AOMKHbI BXOOUTD:

- HAKOHEYHUK CO LU TaMMNamMmn-rionacTaMm n HarnpaensAwLWMM CTAaKaHOM;

- YCTPOUCTBO 4115 CO34aHuA U USMEPEHNA AaBlEHUSA HA WTaMNbl-NonacTn HaKOHEYHWKA,

- YCTPOUCTBO 4115 UBMEPEHNSA NEPEMELLLEHUSA LUTAMMNOB-IONacTEN HAKOHEYHWMKA.

b.2.2 KOHCTpyKUMS yCTaAHOBKM A0JKHA obecnevmBaTh:

- BOBMOXHOCTb cO3aaHusA gasrneHus Ha rpyHT ctyneHamum no 0,01—0,1 Ml'la;

- NOCTOAHCTBO AABNEHUA HA KaXXO0W CTYNEHN HarpyxeHus,

- BO3MOXXHOCTb TAPUPOBKN HAKOHEYHNKA CO LUTaAMMaMun-ronacTtsaMm.

b.2.3 HakoHe4YHWK OOMKeH COCTOATb U3 OABYX XKECTKUX LWWTaAMMNOB-NONacTen NnpssMoyronbHON oopmbl, PaAcnoNOXeH-
HbIX CUMMETPUYHO OTHOCUTENBbHO OCU HAaKOHEYHMKA. [Tnowaab Wwramna-nonactu 40MKHa COOTBETCTBOBATh TPEDOOBaHUSAM
Tabnunubl b.1.

6.2.4 YcTponcTBO ANS M3MepeHns AaBneHns Ha WTamMnbl-nonactu 4OMKHO obecnevymnBatb U3MepeHne AaBneHus ¢
NOrpPeLHOCTLIO HE Bonee 5 % CTyneHn AaBreHuns.

b.2.5 YcTponcteo Ans NamepeHuss nepemMelleHnn WtamMna-rnonactm B ropu3oHTanbHOM HanpaBleHUM OOIKHO
obecneynBaTb U3MepeHne gedhopmaumnn rpyHTa c norpewHocToio He bonee 0,1 MM B Npegenax He meHee 50 MM Npu ncnbl-
TaAHUSX OpPraHo-MMHeparnbHbIX N OPraHNYeCcKNX rpyHToB, 20 MM — A5 OCTanbHbIX TPYHTOB.

Tabnwuya b.1 — Paamepb nnowaau wramna-nonactn B 3aBUCUMOCTM OT BUAa MPYHTOB MNPU UCMbITAHNUAX NOMNACTHbIM
NpecCcUoMeTpom

[TonoxeHue MuHumansHas
MecTo .
npeccuomeTpa [ nybuHa nnowanib
[ PYHTBI npoBeaeHns
OTHOCUTESNIbHO YPOBHS | WUCNLITAHUS, M N L TaMNa-nonacTu,
NCNbITAHUN 5
Noa3eMHbIX BOA CM
[ UKL 1 cyrnuHkK ¢ £, <0,25; Bbilwe ypoBHA noa- Mo 10 B CTEeHKaXx 200
cynecu ¢ IL <0 3eMHbIX BOA CKBa>XUHbI
[Teckn (yCTONYMBLIE B CTEHKAX CKBAXXUHbI) o 10 600

Boiwe ypoBHSA noa- B CTEHKax

[ nHBI M cyrnMnHKKM ¢ 0,25 < IL <0,75;

3€MHbIX BO CKBaXXUHbI
cynecmc0</ <1 & Huxe 10 150
[Teckn (HeyCTOMYMBBLIE B CTEHKAX CKBaXXWUHbI) | Bbille n HMXe ypoB- o 10 Huwe 28605 300
[ InHbl M cyrmuHkm ¢ £, > 0,75; HH NOA3EeMHbIX BOA
L CKBa>XUHb
cynecu ¢ 1, >1 Huxe 10 150
Bbiwe n Hnxe ypoB- "o BCel B wmaccuee
[ TMHUCTBIE N OPraHoO-MUHEPAarbHbIE HA MoA3€eMHbIX BOA ronLe be3 OypeHuns 600

CKBa>XWHbI
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OkonyaHue mabnuubi b.1

[TonoxeHue MuHUManbHas
MecTo .
npeccuomeTpa [ nybuHa nnowaab
[ PYHTHI NnpoBeaeHUs
OTHOCUTENBHO YPOBHSA | WUCMBITAHUA, M . LTAaMNa-nonacTu,
MCMbITAHUI 5
Noa3emMHbIX BO CM
Bbile ypoOBHSA noa- B CTEeHKax
Y l o 10 600
3EMHbIX BOA CKBa>XUHbI
OpraHnyeckue ;
Bbilwe n HnXxe ypoB- [10 BCen Huxe 3abos 200
HA NoA3eMHbIX BOA TOonuwe CKBaXXUHbI

* COOTHOWEHNE CTOPOH WTamna-nonactn goMmkHo 6biTb HE bonee 3:1. PaccTtosiHne mexay wramnamm-nonacrsmm
OOJKHO ObITb HE MeHee 1,5 nX LWMPUHBI.

B.3 NMoarotoBka K NCNbITaAHUIO

£.3.1 YcTaHOBKY HAKOHEYHUMKA CO WTaMnamMu-rnonactsiMm NPOBOAAT Tak, YTODbI cepegnHa HakoOHEeYHMKa bbina pac-
NONIOXXEeHa Ha OTMETKE UCTbITaHUA.

b.3.2 [locne yctaHOBKM HAKOHEYHUKA HA OTMETKE UCMNbITAHNA MOHTUPYIOT YCTPOUCTBO A4S CO34aHUA U UBMEPEHNS
OABITEHUS HA WWTAMIMbI-NONAcT N U3MEPEHNSA NX NePEMELLEHUS.

5.4 lNpoBeaeHne NCcNbITaHUA

£.4.1 lepepavy HAarpy3ku Ha WTaAMNbI-NONACTU MPOBOASAT CTYNEHAMU, YKa3aHHbIMK B Tabnuuyax 5.2—5.4.

E.4.2 Kaxayio CTyneHb AaBNeHNs BbIAEPXKUBAKOT A0 YCNOBHOW cTabunmnsaumm gedopmaumnm rpyHTa. 3a Kputepum
yCNoBHOW cTabunmnaaumm gedopmMmaumnm NPpUHUMAaLOT CKOPOCTL NEePEMELLEHUS LUTAMNA-NoNacTu, He npeBbiwarwyo 0,1 Mm
3a BpeMS, YyKa3aHHOoe Ans MeaneHHoro pexmma ncneltanns B Tabnuuyax 5.2—5.4, ana 6eictporo — B tabnuue 6.1.

b.4.3 Pexum mncnbiTaHMmM HA3Ha4atoT B COOTBETCTBUM € 6.4.3.

E.4.4 Otcuetbl N0 npubopam Ans namepeHns NnepeMelleHn WTaMmnoB-1onacTen Ha KXXA0W CTYNEHW AaBleHUA
NPOU3BOASAT COrmacHo 5.4.3 npn MeaneHHoOM pexXxume UCnbiTaHum n Tabnuue 6.2 — npu BbICTPOM.

b.5 ObpaboTKa pe3ynbTaToB

6.5.1 1o gaHHbIM UCnbITAHUN CTPOAT rPacPuK 3aBUCUMOCTU NEPEMELLLEHUSA LUTAMMA-NONacTy oT AaBnenus u = f(p)
(CM. pucyHok b.1)

['pacuk u = f(p)

0 Po Pn p, Mlla
Ug |-————=¢ |
x 1 |
) |
\\\‘ . |
N 2
v * H[
\‘h
U, MM

T — NUHenHasa YacTb rpaduka; 2 — ocpegHALLas npsamas

PncyHok b.1 — Obpaseu rpahumnyeckoro odhopmneHus pesynbTaToB UCMbITAHUS TPYHTA NONACTHLIM NPECCUOMETPOM

Ha rpadmnke npoBoaAaAT ocpeaHAoLWylo NpamMyo MeTOA40M HAMMEHBLLLUMX KBaAApaToB UNu rpanyecknm metogom.
3a HavarnbHble 3HAYEHUSA Py U U, (NepBas ToUKa, BKItoYaemas B ocpeHeHNe ) NPUHMMAaIoT 3Ha4YEHUsA p U U, COOTBETCTBY!IO-
LiMe HaYvany NIMHENHOIo y4vacTKa rpaguka.

3a KOHEeYHble 3Ha4YeHUs p, U U, (Npeaen NponopumoHanbHOCTU) MPUHUMALOT 3HAYEHUA P U U, COOTBETCTBYIOLLNE TOY-
Ke, OrpaHnYmMBaoWEN JNIMHEUHBIN YHACTOK rpaguka.

£.5.2 Moagynb gedopmaunm rpynta E, Mla, Bb4ncnaoT ans MMHENHOro y4dactka rpaduka u = f(p) no dopmyne

Ap (5.1)
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rae K; — KOPPEeKTUpYIoLWMN KOSPPULIMEHT;
® — KO3PDOUUMEHT, NPUHUMAEMBIN B 3aBUCUMOCTU OT OTHOWEHUSA I/b no Tabnuue b.2;
v — koadhdpumumneHT [lyaccoHa;
b — WwunpunHa wramna-nonacTtun, Cm;
Ap — npvpalgeHne gasrneHus Ha Wrtamn-nonactb Mexay AByMs TOUKaMU, B3ATbIMK HA ocpegHstowen npsamon, Ml1a;
AU — npupalweHmne nepemMelleHns tamMmna-nonacTtn, COOTBETCTBYOWEE AP, CM.

[TpunmedaHwne—IlpuBbuncneHnn moaynsa gedbopmaunm rpyHTa HeobxoaMmo yunTbiBaTh onpeaensiemMble no
pe3ynbTaTamMm TApUPOBOYHbIX UCMbITAHUN CUCTEMATUYECKUE NOTPELLHOCTN N3MEPEHUN AP 1 U, BbI3BaHHbIE COOCTBEHHbIMU
aedopmaunamm ycTponcTea ans co3gaHns AaBneHusl, HAaKOHEYHUKA U KONOHHbI TPyO.

Tabnwuua b.2— 3HaveHne koahdpununeHTa o B 3aBUCUMOCTU OT OTHOLWEHUS ANIMHbI [ K WwnprnHe b nonactu nNpeccuo-
MeTpa

i/b 1,5 2,0 3,0

® 1,1 1,2 1,4

b.5.3 KoapdpmumeHT K, onpeaensioT no pesynbraram COMoCTaBUTENbHBIX WUCMLITAHWMM TPyHTa WTamMnamu
™noB I—IV n nonactHeIM NpeccnomeTpom, NPOBOANMbIX HE MEHEE YEM C ABYKPATHOU NOBTOPAEMOCTBIO ANA 4aHHOWU pas-
HOBMAHOCTU FPYHTA Ha Nowagke npoBeaeHnst U3bICKaHWN.

5.5.4 [NlpnnpoBegeHUN HacTn UCNbITAHUW B MeANEeHHOM, a YaCTU UCMbITAHUN — B DbICTPOM PeXUME ANns onpeaene-
HMA Moayns Agedopmaumm nNo pesynbratam UCMbITAHUWA, BbIMONMHEHHbBIX B ObICTPOM peXxnme, BBOAAT AONONMHUTENBbHbIN
KOS(PULNEHT Ky, onpeaensieMbl N0 pe3ynbTaramMm ConoCTaBUTENbHbBIX NCMbITAHUW NONACTHbIM NPECCUMOMETPOM B pas-
HbIX pPEeXUMax.
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[MpnnoxeHwe B
(pekomeHayemoe)

MeToa ucnbiTaHUA NNOCKUM AUNaTOMETPOM

B.1 CywiHOCTb meTOAAa

B.1.1 Wcnbitanue rpyHTa nnocknm gnnatoMmeTpom NpoBOAAT A8 onpeaeneHnsa moayns geopmaunm E neckos,
[MIMHNCTBIX, OPraHO-MUHEpPAanbHbIX U OPraHNYeCKUX NPYHTOB.

B.1.2 Moaynb gedopmaunm onpeaensatoT no pesynbratam Harpy>XeHus rpyHTa ropu3oHTarnbHOU HArpy3kou B CKBa-
XNHE C NOMOLLbIO MITOCKOro annartomerpa.

Pe3ynbTartel ncnbiTaHUM OQOPMIIAIOT B BUAE rpaduka 3aBUCUMOCTU MEPEMELLEHNS WTamna gunaromerpa oT
Harpys3Ku.

B.1.3 lNpnnpoxoake onbITHOW CKBaXWHbI cneayetT cobnogate TpeboBanus 4.4.

B.1.4 HuameTp CKBa)XWHbl 4OMKEH DbITb HE MEHEE LWWMPUHBbI NONAaTKK gnnatomMmeTpa.

B.1.5 NnybuHanorpyxxeHuns aunatomerpa ot 3ab0si CKBaXXUHbI NN OT MOBEPXHOCTU TPYHTA A0 UEHTPa wramna gos-
XXHa BbITb HE MEHee NATU AnamMeTpPoB WTamna.

B.2 ObopyaoBaHune v npndopbl

B.2.1 B cocTaB ycTaHOBKM A4S NCMbITAHUSA TPYHTA NITOCKUM ANN1aTOMETPOM AOIKHbI BXOAUTH:

- NJ10CKas nonarka gunatomMmeTpa C BbIABUTaIo LWLMMCSH NINOCKUM KPYITbIM LUTAMIOM;

- YCTPOUCTBO 41151 CO34aHUA N USMEPEHNS JaBNEHUA HA WTamn gunnaTtomMmeTpa;

- YCTPOUCTBO A4S UBMEPEHNSA NEpEMELLEHNSA LUTaMNa gunnaTtoMmeTpa.

B.2.2 KOHCTpyKUMS yCTAaHOBKM 4OJKHA 0becneYmBaTh:

- BO3MOXHOCTb CO34aHNs HENPEPLIBHO BO3pacTaloLWEro ¢ NOCTOAHHON CKOPOCTLIO AaBNEHNA HA TPYHT;

- BO3MOXHOCTb TAPUPOBKU NONATKN ANnaTtomMmeTpa ¢ NnoCKUM WTamMnomM.

Yron 3aocTpeHus nonaTtky gunatomeTtpa aonkeH bbiTb He bonee 60°. JlnameTp BbiABUraloLLEerocs wramna gonxex
cocTaBnATb /0 MM M HE NPEBbLIWATL 2/3 LWMPUHBI NOMAaTKMU.

B.2.3 YcTponcteo ans namepeHns A4aBneHns Ha wramn gunatomMmeTpa gomKkHo obecneumBaTtb USMEpEHne gaBne-
HUSA ¢ norpewHocTbio He bonee 0,01 Mla.

YCTpONCTBO AN UBMEPEHUS NMepeMeLLeHn LTamna gunatoMmeTpa B ropu3oHTanbHOM HanpasrneHnm gonXHo obec-
neYnBaTb U3MepeHne geopmanynm rpyHTa ¢ norpeHocTbio He bonee 0,01 mm B Npegenax He MeHee 3 MM.

B.3 lNMoaroToBKa K NCNbITAHUIO

B.3.1 lMorpyxeHune nonatkn gunaroMmeTpa NnpoBoaaT BAABIIMBAHNEM C 32005 CKBAXXMHbI NN MOBEPXHOCTU IPYHTA
TakK, YToObI LEeHTPp wramna 6bin pacnonoXeH Ha OTMETKE UCMbITaHUS.

B.3.2 YcTponcTtBa ans co3gaHus U U3MepeHns OaBlNeHus Ha WwramMn gunatoMerpa n uaMepeHus nepemMeLlleHns
lwTamMmna gunatomMmerpa MOHTUPYIOT Nepea norpyXeHnem rnonaTtky gunatomMmeTpa B rPyHT.

B.4 lNpoBegeHne ncnbitaHusA

B.4.1 HaBneHwne Ha wtamn gnnatomeTpa nepefatnT HenpepbliBHO ¢o ckopocTbio 0,02 MITa/MuH npn necnbiTaHUsAX
MUHUCTBIX TPYHTOB 1 0,05 MI'1a/MrH npun ncnbiTaHUSX NECKOB.

B.4.2 Otcuertbl no npudopam Ans namepeHus nepemMeLleHmnm wramna gnnartomMmerpa npoeoasTt vepes kaxabie 10 ¢
npu ckopoctu HarpyxeHus 0,05 Mla/mnH n vepes kaxablie 30 ¢ — npwu ckopoctu 0,02 MIa/muH.

B.5 ObpaboTka pe3ynbTaToB

B.5.1 [loaaHHbIM UCcnbITaHUK CTPOAT rpaddmK 3aBUCUMOCTU NEPEMELLEHUS LWLITaMMNa NOCKOro AnnartoMmeTpa oT 4aB-
nenus u = f(p). Ha rpadouke npoBogAT OCPEAHAIOLLYI0 NPAMYIO. 38 Ha4arbHble 3HaYEHUS Py U Uy (NepBas TOYKA, BKITIOYae-
Masi B ocpeHeHWe) NPUHUMALOT 3Ha4YeHUs p U U, COOTBETCTBYIOLME Havany NMHEeNHOro y4acTtka rpadguka. [pn atom p, He

OOJIKHO ObITb MEHbLUE HAaNPSHKEHUS G,q Ha OTMETKE NCMbITaHKS. 38 KOHEYHbIE 3HAYEHUs1 P, U U, (Npeaen NponopunoHarb-
HOCTW) NPUHUMAIOT 3HAYEHUSA P U U, COOTBETCTBYIOLLME TOYKE, OrPaHNYMBalOLWLEN NMMHENHBIN yHaCTOK rpadumka.

B.5.2 Moaynb gedopmaumnm E, Mla, BeMUCNAKOT ANs TIMHEWHOIO ydacTtka rpadwuka u = f(p) no oopmyne

E=K -K,(1-v3)D2P, (B.1)
AU
rae Ky — KOS PULNEHT, NPUHUMAEMBbIV AN XXECTKOro Kpyrnoro wramna paBHbiM 0, 79;
K, — KOPPEKTUPYIOWINN KOIPPULNEHT;
v — KO3 duumeHT nonepednoro pacwmpenus ([yaccona);
D — anameTp wramna gunatomMmeTpa, Cm;
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Ap — npupalleHne gaBneHnsa Ha wramMn gunatoMmeTpa mexay AByMs TOHKaMU, B3ATbIMW HA OCPEAHSAIOLWEN NPAMOWN,
Mlla;
AU — npupawLeHne nepemMeLleHns Wtamna-rnonactn, COOTBETCTBYOWEE AP, CM.

1pnmeyaHune—KoahppuuneHt K, onpegensitot no pesynbtataMm CONOCTABUTENbHbLIX MCMbITAHUW TPYHTa
wrtamnamm tunoe. |—IV v nnocknm gnnatoMmeTpoMm, BbINMONHAEMbIX HE MEHEE YEM C ABYKPATHON NOBTOPSEMOCTBIO AT AaH-
HOW Pa3HOBUAHOCTU NPYHTa Ha nnowazgke npoBeaeHns UCNbITaHUN.
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Mpunoxenvnel
(cnpaBo4HoOe€)

CxeMbl UCNBITAHWUIN FPYHTA ANS onpeeneHns XxapakrepucTuk gedopmMmmpyemocTu

[.1 CXeMbl UCNbITAHUN FPYHTA ANA onpeaeneHns XxapakTepucTuk 4ehopMmmpyemMocTu (CMm. pucyHok [.1).

P

P

I
N7\

a

N7 \\Y N,

(/)

AN AN NANNANNNA,
NN LI NILLN,

(A
‘1

S

s
Y

K J1

4 — NNOCKMM WTaMnom B Wwypde unu ayake; 6 — nnockum wrtamnom B 3aboe DYpOBOU CKBaXXUHbI, 8 — BUHTOBbLIM LLUTAMMOM HUXE
3ab05 BypoBOU CKBAXXUHbI; 2 — BMHTOBbLIM LUTAMMNOM B MAaCCUBe; 0 — paaualibHbIM NPEeCCUOMETPOM; € — JTIONACTHbIM NPECCUOMETPOM
B CTEHKE CKBAXXUHbI, K — NOMACTHbIM NPECCUOMETPOM HUXE 32004 DYPOBOU CKBAXUHBI, U — NOMACTHLIM MPEeCCUOMETPOM B MACCUBE;
K — NPeCCUOMETPOM C CEKTOPHBLIM NPUSTOXKEHUEM HATPY3KU; 7 — NNOCKUM OUNAaTOMETPOM

PucyHok [ .1
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[Mpnnoxenwe
(pekomeHayemoe)

®opMbl NepBON U NocreaylLwWwmnx CTPaHUuL, XXypHanoB noneBbIX UCNbITAHUNA FTPYHTOB

Popma nepBOU CTPAHMNLbI XypHana

OpraHunsauus

XYPHAN NCMbITAHUM TPYHTA METOOOM

O6beKT (MYHKT)

CoopyxeHune

JJ,aTa NCIbITaHUA. HAQ4allo

OKOH4YaHue
BoipaboTka Ne ADCONIOTHbIE OTMETKM:
CeveHune BbipaboTKu YCTbS BbIPabOTKN M
(AnameTp CKBaXXUHbI) YPOBHS NOA3EMHbIX BOA, M
NOAOLWBbI LUTaMNa Unu
paboyero HaKOHe4YHUKa M
[nybuHa M

XapaKkrepncTrKa UCTbITbIBAEMOro rpyHTa

KpaTkas XxapakTepucTmka yCTaHOBKW A4TA UCTIBITAHNA

[Tpnbopbl (TN N HOMEP) ANS U3MEPEHUSA:

Harpy3Ku

aOeopMaumnm rpyHTa

[TpnmMmedaHne— HanepBon CTpaHMLUE XypHana npuBogAaT CXemMy pasMmeLlleHnst yCTaHOBKN 45 UCTMbITAHUN.
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XypHan ncnbITaHWUA rPYHTAa pagvanbHbIM MPeCcCMOMETPOM
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Cct

XypHan ncnbiTaHUA rPYHTa NPeCCUOMETPOM C CEKTOPHbLIM MPUNOXEeHUeM Harpy3Ku

Homep ncnblitaHus

OTtmeTka VooBeHE DaBouei YpoBeHb paboven | YposeHb paboden | YposeHb paboven PacuveTHbIn
NCNbITAHUA Homep Nata OunameTp }I{Mp OCTU Frjl 10 =0 XKUOKOCTU MPu xuakoctu npu p =0 XUOKOCTU NpU ONamMmeTp CKBaXUHbl |  YPOBEHbL BOAbI B
Ha rNyouHe, | UCNbITAHUSA CKBaXXUHbI, MM ﬁpm Tapmsosie p = py Npu npu NpoBeaeHUn p = p, Npu Ha OTMEeTKe CKBAXXUHE, M
M TapUpoOBKe onbITa NpoBeaeHUM OnbITa NCMbITAHUA, MM
a) Obwwe cBeaeHus
OkoH4yaHue
Homep ncnbitaHus
PacueTHble
[TokazaHusa [TokazaHus [Toneesas TapupoBoYHAas
MHTepBan [aBneHue Ha NoKasaHus [lepemelteHne | Bpems Bbiaep Kku
Bpems MaHOMETpPAa, obbemomMmepa, | nonpaska K NoKa3aHUAM [lpumevaHune
BpEMeHU Af, M rpyHT, Mlla 3 3 obbemomepa, PYHTA, MM >AL M
MIl1a CM obvemomepa, cm o3

6) PesynbTaTthl nCnbiTaHus

9/¢0¢ 100
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XypHan ncnbiTaHma NOoNacTHbIM NPECCNOMETPOM

Homep ncnblitaHus

[TokazaHus [Tokazanus npnbopos cnpaBneHHsle CpenHee Bpems
OTtmeTka npudopos | Tapupo- ns N3MepPEeHUs [TonpaBka K | nokasaHus npmbdopos nepemeLleHne BbIOSP>KKU
MHTepBan proop PYP [daBneHune - P P PUbOPOB, P - Aep
MCMbITAHUSA Ons BOYHAaA nepemMelleHns, MM | NOKasaHUSAM MM rpyHTAa ZAL, Y [Mpume-
NaTta | Bpems | BpEMEHMU Ha IPYyHT, /
Ha AF 4 M3MepPeHUs | NONpPaeka, Ma npnbopos, YaHue
rmnybuHe, m ’ AaBIIEHUA, MIlla MM
MIMa u1 U2 U»I U2 AU AU
KypHan ncnbiTaHnAa Ha Cpe3 UeNIMKOB rPyHTa
Homep ncnblitaHus
OTMETKA Harpyska Ha | [aBnenue [lokasaHusa npubopa, MM Ocapka Wwramna, Mm
AHTepean | [lokazaHus Bpems
MCMbITAHUSA LLUTaMIM Ha LenuK [Tpnme-
HaTta Bpemsi | BpeMEeHU | MAHOMETPOB, BbIOSPXKN
Ha rnybu- Af u MMa (CymmapHas), | rpyHTa p, 3 S S+ S, SAf \ YyaHue
He, M ’ KH MMa 1 2 5 AS 2AS ’

et

a) lNpeaBaputenbHOE YNNOTHEHUE IPYHTA
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OkoHYaHue
Homep ncnbliTaHus
OTMeTKa HopmarnsHoe [loka3aHust Nnpubopos, MM
MHTepBan [TokazaHus ConpoTtue-
MCNbITAHUA nasneHmne Hanps>keHue dempopmaunsa
[aTa Bpems BpemMeHn Af, MaHOMETPOB, neHue rpyHrta | lNpumevaHue
Ha rnybuHe, npu cpese, cpesa, Mlla n, +n, cpe3a AL, MM
Y M MIlla n, n. cpesy, Mlla
MV d 2
6) CpearpyHra
XypHan ucnbitaHmAa rpyHTa MeTOAOM BpaLaTernbHOro cpesa
Homep nenbiTaHus
OTMeTKA [TokazaHna namepuTenbHOro yCTPOUCTBA, CM KpyTawinue MoOMeHTbl, KH - cm YaeneHoe conpotuBneHue cpeay, Mlla
NCMbITAHUA HA
rMyouHe, m
Y Nm ax NyCT NU M max M yCT M 0 ' max E YCT
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XypHan ncnbITaHMA MEP35oro rpyHTa ropavyvmm LWTaMnom
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z
SH
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a) HarpyxeHue wramna

[OCT 20276—2012
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o
& [lpodormkeHue

Homep nenbitaHus

[ nybuna
3aN0KEHUS
0 10 20 30 40 50 60 70 80
TemnepaTypHbIX
OTmeTKa
[laTa NAaTYNKOB, CM
MCNbITAHUSA
M3MepeHus, [TpumevaHune
Ha rnybuHe, .
M ’ MokazaHus MecTo 3anoxeHns TemnepaTtypHbIX AaTHMKOB NOJ KpasiMn LLUTaMIMA
Temnepartypsbl 7,
C I [ [ I [ I [ I I [ I [ I [ I [
[TpumedaHne—IJl—neBbin TemnepatypHbin gatyuk; ['1 — npaebin TeMNepaTypHbIN 4aTHKK.
6) TemnepaTypa rpyHtTa noj Wwramrnom
OkoHYaHue
Homep ncenblitaHmns
[TpupauieHne ocagku 3a
OTMETKA rny6uHa Naenexue [nybura rvOEH 5 KoatbdpuumneHTsl
AL At OORMI HaumeHo- NpOTaNBaHUS y THOCHU-
[aTa P BaHUe rpyHTa noa TeJibHasd [pumevaHne
Ha rnybuHe, MCMBITAHHOTO ! ocanka &
" crnos. M pyHTa Homep b MMa LUTAMINOM H; | aBCONIoTHON | OTHOCUTENb- AR 6; | orTanBanun | cxumaemocTu
CTYMEHU | ! CM AS, MM HOW AJ, A mf, MIMa

th

B) XapakTepucTuka CKMMaeMOCTU MEP3NbIX IPYHTOB NPV OTTanBaHUN
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[MpunoxeHvne E
(pekomeHayemoe)

KOHCTpYKLUUA BUHTOBOrIO LUTaMna

E.1 BuHTOBOM WUTAMN COCTOUT U3 OAHOBUTKOBOW NONACTU U CTBONMA (CM. pUCyHoK E.1).
Pa3Mepbl BUHTOBOrO WWTamna Ao KHbl COOTBETCTBOBATL NpeacTaBneHHbIM B Tabnuue E. 1.

Tabnwya E.1 — Pasmepbl BUHTOBOro wramna

h-__

d
[Tpn ncnbiTaHUAX
Paamepbl
B Maccuee 6e3 bypeHuns
HUXe 32004 CKBAXKUHbI
CKBa>KMHbI
HunameTtp nonactu D, cm 27,7 27,7
TonwwyHa nonactu f, cm 1 1
Lllar nonactu a, cm 5 8
IHnameTtp cTBONAa d, CM:
‘ - Ha BbicoTe 60 CM BbIlWLE NonacTu 8,9 7,.3—11,4
3 ,,’ - Ha OCTalnbHOW BbICOTE 12,7—21.9 7,.3—11,4

d — war nonactu,; { — tonuwmHa nonacTtu, d — aunameTp cteona; D — guameTp nonacrtu
PucyHok E.1 — KOHCTpYKUMSA BUHTOBOIO WITAMMNA

E.2 B KOHCTPYKUMIO BUHTOBOIO LUTaMnNa, NpeaHasHavYeHHoro A8 UCNbiTaHUS TPYHTOB B MaccuBe 6e3 bypeHunsi CKBa-

>KUHbI, JOIMKHO BXOAUTb YCTPONCTBO, NO3BONSOLLES NPU UBMEPEHUSX OCEBOW HATPY3KU HA LUTAMMN UCKIOYNUTL BITUSIHUE TPE-
HUA rPyHTa no DOKOBOW NOBEPXHOCTU CTBONA.
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[MpunoxeHwune X
(pekomeHayemoe)

OnpepeneHue pacxoga Boabl ANA 3aMavuMBaHUA NPOCcafoUvHbIX FPYHTOB B OCHOBaAHUU LUTaMNa

.1 Pacxog Boabl Q, M3, BbIMMCNAIT N0 hopmyrie

Q=" (w_ — WV PK.1)

Pa

at

rae p, — NNOTHOCTb FPYHTA B CYXOM COCTOSIHUM, T/ MS;
P, — NIOTHOCTb BOAbI, NPUHUMaemMas paBsHou 1 T/m3;
W, — BNaXHOCTb IPyHTa B HACLILLEHHOM BOAOW cocTosAAHUK (S, > 0,8), Aonu eanHULbI;
W — npupoagHas BNaxHOCTb IPyHTA, 40NN eQNHULbI;
V — 06beM 3amavumBaHns rpyHTa, PaBHbIM NPOU3BEAEHNIO NNowaaun wypda (Mnn 3amavymBaemMmoro y4yacTtka KoTno-

BaHa) Ha rMy6BuHY 3aMayvnMBaHNA U Ha KO3IPDULMEHT 1,2, y4nThIBAIOLMIA pacTeKaHne Boabl, M°.
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MpunoxeHve U
(pekomeHayemoe)

O6pasew rpacdmnyeckoro ocbopmMneHus pesynbTaToB UCNbITAHUS FPYHTA LUTAMMNOM

Pe3ynbTaThl UCTMbITAHUSA TPYHTA OPOPMIAIOT B COOTBETCTBUU C pucyHkamm .1 n U.2.

['pacbmk 1 S = f(p)

0 Po (C)z Pn p, Mla

S, MM

T — NUHEenHada YacTb rpauka; 2 — ocpeaHaroLas npsamas

PUcyHoK .1 — 'pachuk S = f(p) ncnbiTaHUA rPyHTA LUTAMMNOM

['padhmk 2 S = f(p) ['pacdhmnk 3 S = f(p)
[1o cxeme «0aHON KPUBON » [1o cxeme «aABYX KPUBbIX»
0 Po p3 p, Mla 0 P6 Po Psi, py P, MMa
So A y
| | |
| . .
2 3 2
S, MM
S, MM

1 — ocapka; 2 — npocagka npu 3agaHHOM gaBneHun; 3 — ocaKa nocne samavdmBaHus

PUCYHOK .2 — ['padhuk S = f(p) ncnbiTaHna WUTAMNOM NPOCAA0YHOrO rpyHTa ¢ 3aMavYnuBaHUEM
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MpunnoxeHnwune K
(pekomeHayemoe)

O6paboTKa pe3ynbTaToB UCNBLITAHUU NPOCAAO0UYHbLIX TPYHTOB

K.1 Moaynb aedopmaumm npocagoyHbIX IPYHTOB BbIYMCNSAOT No hopmyne (5.2).

[Tpy ncnbiTaHMAX NO CXeMe «ABYX KPUBbLIX» MOAY b AePopMaunmn rpyHTa B HacblWEHHOM BOAOW COCTOSHUN (NOCNe
3amMadmMBaHus ) onpeaensoT pasaenbHo ANnA ABYX y4acTKOB rpaduka (cm. npunoxenume W):

B MHTEpBane N3MepeHnn AaBneHnn oT P, 40 Ha4anbHOro NPocaaoYHoro gaenexnns p; (cm. K.2) n ot p; Ao 3agan-
HOro gaBnexHus p, (M. 5.5.3).

[na BelvncneHnsa moaynsa gedopmaunm npocagoyHbIX TPYHTOB, UCTbIThIBAEMbIX B HACBILLEHHOM BO4OWN COCTOAHUN
(nocne 3amaunBaHus), 3a Ha4arnbHbI€ 3HAYEHUS Py U S, NPUHUMAIOT AaBNeHNe M 0caKy, COOTBETCTBYIOLWMNE NEPBOV CTYNE-
HW OABNEHUS.

K.2 HavanbHoe npocago4vHoe aasrneHue p, Heobxoaumo onpeaensitb No pesynbrartaMm UCMNbITaHUW TPYHTOB MO
CXeMe «OBYX KPUBbIX».

3a p; NpUHUMAalOT JaBreHne, COOTBETCTBYIOLEee ToYKe nepernba rpacuka S = f(p) Ans rpyHTa, UCNbiTbIBAEMOTO
B HaCblWEHHOM BOJOW COCTOAHUM. [1pn HEYETKO BbipaXXeHHOM nepernbe rpadmka 3a p, NPUHUMaloT JaBneHne, npu KoTo-
POM NpocajKka rpyHTa B OCHOBaHUM WwTaMmna S, CocTaBuT

S.,=0,005h,, (K.1)

rae h, — aeopmMrpyemas 3oHa rpyHTta rno sBeptmkanu, onpegensiemas no K.4.
K.3 OTHOCUTENBbHYIO NPOCaA0YHOCTb £ BBIYUCIIAIOT Mo opmyre

¢ = Ssp! (KZ)
s/ hspg ]

[lpocagky rpyHTa B OCHOBaHuUM WtamMmna Sspz ANS BbIYUCNEHUN ¢, NPU UCMBITAHUSX MO CXeMe «OAHOWN KPpUBOW»
HEODBX0AMMO onpeaensiTb Kak NpupalleHne 0CaaKku WrtamMna B pesynbTaTte 3aMavnMBaHUs rpyHTa Npu 3agaHHOM AaBNEHNN
P, aNPUNCMNbITAHUAX MO CXEME «ABYX KPUBbIX» —KaK pa3HOCTb OCaoK LUTamna HarpyHTe B HacbILWEHHOM BOON COCTOSIHUM
N TPYHTE NPUPOAHOWN BITAXXHOCTU HA K&XXA0WN CTYNEHN OAABIEHUA.

3HAYEHUS OTHOCUTENBHOW MPOCAA0YHOCTU HEODXOAUMMO CUMTaTb COOTBETCTBYHOWMMU CPEAHMM OABIEHUSM B
oeopmMmnpyemoun 3oHe, onpeaensemMmboim no popmyne
— P+ ps!
2z

(K.3)

P, e npy - p > p,

roe p — gasneHune no nogowse wrtamna, Mlla.

K.4 Hedhopmupyemyto 30HYy No BepTukanu h_, Npu NcnbiTaHMsIX NPOCaZ0YHbIX IPYHTOB C 3aMadvMBaHUeM crieqyet
npuHumaTtb pasHon 0,4;0,7;1,2; 1,7 n 2,0 anameTpa wrtamna COoOTBETCTBEHHO NPU AaBrneHusax p, paBHbix 0,05;0,1;0,2; 0,3;
0,4 Mlla.

40



FOCT 20276—2012

Mpnnoxenwe J
(pekomeHayemoe)

OGpa3ey rpacduvyeckoro ocpopmMmneHna pesynbTaToB UCNbITAaHUA
rpyHTa paguanbHbIM NPecCUOMETPOM

Pe3ynbTaThl UCTMbITAHUSA TPYHTA OROPMIAIOT B COOTBETCTBUN C PUCYHKOM J1.1.

['pacbuk Ar = f(p)

Ar, MM

o ! #\
| 2

Ar, }
|
|
|

0 Po Pn p, MMNa

T — NUHEenHada YacTb rpadpuka; 2 — ocpeaHaoLas npsamas

PUCYHOK J1.1
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Mpunoxenvne M
(pekomeHayemoe)

3HauyeHUun koadpcpuumeHTa K, np1 UcnbITaHUAX FPYHTa paguanbHbIM NPecCUOMETPOM

M.1 Tlpn npoBeaeHUN NCMNbITAHUK NO MEANEHHOMY PEXUMY KOPPEKTUPYIOLWUK KO3 durumneHT K. gonyckaeTcs Npu-

HUMaTb No Tabnuue M. 1.

Tabnwua M.1— 3HaueHns K, ansa MeaneHHoro peXxmma HarpyXeHus

[ nybuHa neneitaHua A, m

HanmeHoBaHUe
[ eHeTUu4veCcKkue TUNbl rPYHTOB
prHTOB
h<5b 5<h<10 10 < h <20
[lecyaHble U mMu- | AnnioBUanbHble, Oernto-
HUCTbIE BUAalbHbIE N O3EPHbIE 3,0 2.0 1,5

M.2 Tlpu rnybunax cebiwe 20 M KOPPEKTUPYIOLWNK KOS PULKneHT K. AonyckaeTcsa NPUHUMaTb PaBHbIM:

ONAMECKOBUCYMNECEN . . . . . . . v v v v v . .
ONACYIMMHKOB. . . . . o v v v i e e e e e e e e
1 T 17

1,3;

1,42.

M.3 Tlpn npoBegeHUn UCnbITaHMU MO OLICTPOMY pexumy KoadduumneHT K. gonyckaeTcs NpuUHUMaTb Mo Tab-

nnue M.2.

Tabnwuua M.2— 3HaveHus K, ansa BbICTPOro pexmma Harpy>XeHus

[ PYHTHI [ nyBuHa ueneitaHus, m KospduumeHT K.
[lecku ¢ KO3PDULUNEHTOM MOPUCTOCTH:
e<0,5 2,5
0,5<e<0,8 Ho 20 2,25
e>0,8 2,0
[ MTMHUCTBIE C NOKa3aTenem TEKY4YeCTH:
1, <0,25 2,0
025<1 <0,5 Ao 10 2,5
1, >0,5 3,0
[ MTMHUCTBIE C NOKa3aTeNeM TEKYYECTI:
1, <0,25 1,75
0,25<1 <0, 5 Ot 10 Ao 20 2,5
[ >0,5 3,5
[TpnmeyaHune—OnsamUHUCTLIX 3MTIOBUANBHBIX IPYHTOB HEOBXOANMO YMEHBLLNTL KOPPEKTUPY 0NN KOS K-
uneHT K, Ha 20 %.
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MpunoxeHve H
(pekomeHayemoe)

OGpa3ey rpacduvyeckoro ocpopmMmneHna pesynbTaToB UCNbITAaHUA
MepP3sioro rpyHTa ropsavimMm LUTamMnom

PeaynbTaTbl UCMbITAHUS MEP3NOro rPyHTa ropssyvMMmn WiTamnamm opopmMnsanT B COOTBETCTBUM C PUCYHKOM H.1.

[‘pacomk & = f(p)

0 p, Mla

Ay — KOIPPULIMEHT OTTaMBaHUA; M, — KOIPPULMEHT CKUMAEMOCTU; p — NABIEHUE Ha TPYHT

PUCYHOK H. 1
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MpunnoxeHnwue Il
(pekomeHayemoe)

OOGpa3ey rpacdnyeckoro ocpopMneHusa pe3ynbTaTtoB UCNbITAHUA FPYHTa Ha cpes

Pe3ynbTaTtbl CNbITAHUA TPYHTa OPOPMIIAIOT B COOTBETCTBUM € pucyHKamun [1.1n 1.2
['paduk 1 = (Al

7, Mla

0 Al MM
T — KacaTteneHoe HanpsxeHune, Al — 3HadeHune gedopmayunun cpesa

PucyHok [1.1

['padhmk © = f(p)
T, Mla

O o. MMa
T — KacaTesibHOE HaMPSKEHUE, ¢ — Yros1 BHYTPEHHErO TPEHUSA, ¢ — YyAENbHOE CUENNEHNE, ¢ — HOPMAanbHOE HanpsXXeHue

PucyHok 1.2
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MpunoxeHnvne P
(pekomeHayemoe)

OcHOBHbIe NapamMeTpbl YCTaHOBKU AN UCTbITaHUA FPYHTa BpallaTerbHbIM CPe30M

FOCT 20276—2012

Tabnwuua P.1— CocTtaB yCTaHOBKM U €€ XapaKTEPUCTUKN B 3aBUCUMOCTU OT TUNA KPbINbYaTKK

CoCTaB KpbIIbYaTKN U €€ XapaKTEepPUCTUKM

Tun KpbiNbYaTKK

KpblnbyaTtka pasmepamm, Mm:
- BbICOTA
- LUIMPUHA
- TONWKWHAa NonacTu

[NocTosiHHaA KpbinbyaTku B, cm?

LlTanra, mm:
- HAPYXXHbIN AnameTp
- ANnVHa

MakcnmanbHbIN KPYTAWMUM MOMEHT YCTPOUCTBA, KH - CM, HE MeHee

[TorpewHOCTb N3MEPEHUS KPYTALLENO MOMEHTA, KH - M

120 150 200
60 75 100
2 2,5 3
791 1545 3663
22—33,5
500—3000
18
0,36 0,18 0,18

[TpnmedaHne—IllocToAsHHaAA KpbiNbYaTKy B paBHa cTaTUYECKOMY MOMEHTY LUIMUHOPUYECKON NOBEPXHOCTU

cpe3a OTHOCUTENbHO OCU BPaLLEHWA N BblUMCciAeTcsi No dhopmyne

2 3

2
g="1 (md],

roe d — guameTp KpbInbYaTKU, CM;
h — BbICOTa KPbINMbYaTKU, CM.

(P.1)
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