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Mpeaucnosue
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nonoxexua» n FOCT 1.2—2009 «MexrocyaapcTBeHHas cuctema craHgaptusaunn. CtaHgapTbl MeXrocy-

AapcTBeHHble, Npasuna, pekoMeHgauun no Me)Kl'O(DyD,apCTBeHHOI‘/‘I cTaHgapTusauuu. I'Ipanma pa3p860TKM,
NPUHATUA, NPUMEHEHUA, 06HOBNEHNS N OTMEHDI»
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NOTMYECKUM UHCTUTYTOM OCHOBaHWW U NoA3eMHbIX coopyxeHun um. H.M. epceesaHoBa (HUNOCH

uMm. H.M. l'epcesarosa) OAO «HNL «CTpouTtenbcTBo»

2 BHECEH TexHu4yeckuM komuteToM no ctaHaaptusauum TK465 « Ctpoutenscteo» Poccuiickoint deae-
pauum

3 NPUHAT MexrocyaapcTBeHHOW HayYHO-TEXHUYECKOW KOMUCCUEN MO CTaHAapTU3aUMK, TEXHUYECKo-
MYy HOPMUPOBAHUIO N OLIEHKE COOTBETCTBUA B CTPOUTENLCTBE (NpunoxeHune B k npotokony Ne 40 oT 4 uioHA
2012r.)

3a npuHATe cTaHaapTa NPoroniocoBasu:

KpaTKoe HaumeHoBaHWe cTpaHbl Kon CTpaHb! No MK COKpaLI.l,eHHoe HAUMEHOBaHWEe HALUUOHANBLHOrO opraHa rocyaapcTBeHHOro
no MK (ISO 3166) 004—97 (ISO 3166) 004—97 yNpaBneHus CTpoMTenLCTBOM
AzepbangxaH AZ ['ocyaapCTBEeHHbIV KOMUTET FPafOCTPOMTENBCTBA U APXUTEKTYPbI
ApmeHus AM MuvHucTepcTBO rpagocTpouTenscTBa
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4 lMpukasom PegeparnbHOro areHTCTBa NO TEXHUYECKOMY PEryiMpoBaHnio U MeTponorum ot 29 okTabps
2012 r. Ne 600-cT MexrocygapcTBeHHbln cTaHgapT FTOCT 20276—2012 BBeaeH B AeCTBME B KayecTBe
HaluunoHanebHoro ctaHgapTa Poccuiickoi Pegepavmmn ¢ 1 uona 2013 r.

5 BSAMEHTOCT 20276—99

UHepopmayusi 06 UsMeHeHUsIX K Hacmosiwemy cmaHOapmy rybrnukyemcsi 8 exe200H0 U30asaeMom
UHGhopMaYUOHHOM yKkazamerne «HauuoHansHble cmaH0apmbl», @ MeKCM U3MEeHEeHUU U nonpasoK — 6 exemMe-
CAYHO U3dasaeMoM UHGOpMaUUOHHOM yKkasamere «HauuoHaneHbie cmaHBapmbi». B criyyae nepecmMompa
(3aMeHbI) unu omMmeHsl Hacmosiuje2o cmaHGapma coomseemcemeyroujee yeedomieHue ydem onybiuKkosaHo
8 eXXeMeCsYHO U3dasaeMoM UHOpMayUOHHOM ykasamene «HauyuoHanbHele cmaHdapmel». Coomeememey-
owas uHghopmauus, yeedomMneHue U meKkcmai pasMelaromcsi makxe 8 UHGhopMalUoHHOU cucmeme obuie2o
r1o/16308aHUs1 — Ha ogbuyuansHom catime @edeparnibHO20 ageHmemea 1o MexHUYeCKOMy pe2ynuposaHuio U
mempoJsioauu 8 cemu IHmepHem

© CraHpapTuHgopm, 2013

B Poccuiickoit eaepaumm HacTOALWMIA CTaHAaPT HE MOXET BbITb MOMHOCTLIO MU YaCTUHHO BOCMIPOU3Be-
[eH, TUPaX1POBaH M pacrnpocTpaHeH B KadecTse oduumansHore usaaHus 6es paspewerHna deaepansbHoro
areHTCTBa Mo TeXHUYECKOMY perynmnpoBaHuio  MeTpororm
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M E XTOCUYAOAPUCTUBEMHHUBbB H# CTAHDAOLAPT

MPYHTBI

MeToabl noneBoro onpeferneHUsi XxapakTepUCTUK NPOYHOCTU U AedOpPMUPYEMOCTH

Soils.
Field methods for determining the strength and strain characteristics

NaTta BBegeHna — 2013—07—01

1 O6nacTb NnpuMeHeHus

HacToswuin ctaHgapT ycTaHaBNMBaeT MeTofbl NMOMeBoro onpeaeneHnsl XapakTepucTuk MPOYHOCTU U
AehopPMUPYEMOCTM IPYHTOB NMPU UX UCCIIEA0BaHUM AN1S CTPOUTENLCTBA.

2 HopmaTuBHbIe CCbISIKM

B HacTosiLeM cTaHA@pTe UCNONb30BaHbl CChINKW Ha creayoLwme MexXrocyiapCTBeHHbIE cTaHAapThI:

FOCT 5180—84 [pyHTLI. MeToabl nabopaTopHoro onpeaeneHnsa uandeckmx xapakTepucTuk

FOCT 12248—2010 IpyHTbl. MeToabl nabopaTopHOro onpeaeneHust xapakTepucTuk NPOYHOCTN U
aedopMmnpyemocTum

FOCT 12536—79 IpyHTEl. MeToa nabopaTopHoro onpeaeneHns rpaHyioMeT pu4eckoro (3epHOBOro) 1
MUWKpoarperaTHoOro coctana

FOCT 25100—95 TpyHTLI. Knaccudumkauums

FOCT 30416—96 TpyHThI. [lTabopaTtopHble ncnbitanus. Obme nonoxeHus

FOCT 30672—99 TpyHThI. Moneskle ncnbiTaHus. ObLyme NonoxeHUst

MpumeuaHune— lNpn Nonb3oBaHWM HACTOSILLUM CTaHAAPTOM UenecoobpasHo NpoBEpUTb AEWCTBUE CCbINOu-
HbIX CTaHOAPTOB B MH(OPMAaUMOHHOW cucTeme 0OOLWEero nonb3oBaHus — Ha oduunanbHoMm cante depaepanbHOro
areHTCTBa NO TEXHUYECKOMY PeryiMpoBaHunio u MeTPONorum B CETU IHTEPHET UITM NO eXXerogHo n3gasaemMomy MHdopma-
LUMOHHOMY yKasaTento «HaymoHaneHble cTaHaapThl», KOTOPbIA ONyOrMKoBaH No COCTOSsIHMIO Ha 1 sSHBapsi TEKYLLLEro roaa, u
Mo COOTBETCTBYIOLWMM €XEeMeCAYHO U3gaBaeMbiM MHPOPMALMOHHBIM yKasaTensm, onybrMKoBaHHbIM B TEKYLLEM rogy.
Ecnu ccbinoYHbIN cTaHdapT 3aMeHeH (M3MeHEH), TO NPu NoSIb30BaHUM HACTOSILLMM CTaHAApPTOM crielyeT PYKOBOACTBO-
BaTbCS 3aMeHsIIOWUM (M3BMEHEHHbIM) CTaHAapPTOM. Ecnu cebinoyHbii cTaHaapT oTMeHeH 6e3 3ameHbl, TO NOJNIOXEHNE, B
KOTOPOM JaHa CChifKa Ha HEero, MPUMEHSIETCSH B YacTW, HE 3aTParvBaloLLmii 3Ty CCbISKY.

3 TepmMuHbI 1 onpeaeneHus
B HacTosilwem ctaHgapTe npuMmeHeHbl TepMuHbl o FTOCT 25100, FOCT 30416 uTOCT 30672.
4 OOwwme NnonoxeHus

4.1 HacToswuin cTaHOapT ycTaHaBnMBaeT criedytolwe MeTodbl MoMesoro onpeaeneHus xapakrepuc-
TUK NPOYHOCTU U AehOPMUPYEMOCTU FPYHTOB!

- UCTILITAHWA LUTAMMOM, UCTLITAHWS paauanbHbIM NPECCUOMETPOM, UCTILITaHUS NPECCUOMETPOM C CeK-
TOPHBIM NPUMOXKEHUEM Harpysku (CM. MPUNOKEHNE A), UCTIBITaHUSA NOMNACTHLIM MPECCUOMETPOM (CM. MpUnoxe-
HWe B), ucnblTaHWa NMOCKUM AunatoMeTpoM (CM. npunoxeHue B), cpes LENUKoB rpyHTa, BpallaTenbHbI
cpes — ANS AUCMEPCHBIX FPYHTOB;

- UCMbITAHWS FOPSYNM LUTAMMNOM — AJ151 MEP3IIbIX TPYHTOB.

WapaHne ochpmumansHoe
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M pun™eyaHune— o cneuuansHOMy 3a4aHNI0 MOTYT NPUMEHATLCA APYIME METOAbI UCTILITAHNI U KOHCTPYKUMN
npn6opo., o6ecneumBaioLme MOAENMPOBaHWUE NPOLECCOB HArpyXeHUs rpyHTa.

4.2 O6bwwe TpeboBaHUsA K MONEBLIM UCNBLITAHUAM FPYHTOB, 06opyaoBaHUi0 U NpubopaM, NOAroTOBKe
NoLWaaoK 1 BbipaboTok Ans ucnbiTaHnin npuseaeHsl B FOCT 30672.

4.3 WcnblTaHus rpyHTa NpoBOAAT B ropHbIX BbIpaboTkax (pacunctkax, koTnosaHax, wypdax, wrpekax,
6YpOBbIX CKBaXKMHAX U T. A1.) UNU B Maccuee rpyHTa. Cxembl UCMbITAHWI FpyHTa ANA onpeaeneHus xapaktepuc-
TUK AecbopMnpyemocTy NnpueedeHb! B npunoxeHnn I

4.4 Tpu npoxoaKe ONbITHOW CKBXWHBI 3anpeLLaeTcs NpUMeHeHUe yaapHo-KaHaTHOro, BU6paLnoHHoro
1 LIHeKOBOTro BypeHus, HaunHasi c OTMETKM Ha 1 M BblLle y4acTka, Ha KOTOpoM ByaeT NpoBoAUTLCA UCTIBITaHKE.
Ha aTom yyacTke cKBaXuHy crielyeT NpoxoauTb BpawaTesibHbIM cnoco6om ¢ NOMOLLIbIO KONTOHKOBOW TPyObl,
obypuBatollero rpyHToHoca unu 6ypoBoit NOXKW, YacToTa BpalleHUsA KOTOPbIX He A0SKHA NpeBbiwaTb
60 060poTOB B MUHYTY, OCeBasi Harpyska Ha 6ypoBoi HakoHe4HUK — He BGonee 0,5 kH.

4.5 Mpwy 6ypeHUn CkBaXKWUH A5 UCNBITAHUA IPYHTa HAXE YPOBHA NOA3EMHBIX BOA HE AONYCKAETCA NOHW-
XeHWe YPOBHS MOA3EMHBIX BOJ B CKBRXUHE.

4.6 MpoMexXyToK BpeMeHU Mexay OkOH4YaHWem GypeHUsa OnbiTHOW CKBaXKMHBI U HAYanom UChbITaHUA
rpyHTa BblLLE YPOBHS NOA3EMHbIX BOA HE AOMKEH NPEBLILWATL 2 Y, HUXKe YPOBHA noa3eMHbiX Boa 0,5 4. Ucknto-
YeHWe COCTaBMAT UCNbITAHUA TPYHTa WTaMnaMu, Npu KOTOPLIX 3a yKasaHHOe BpeMs HeobXxoauMo TONbKO
YCTaHOBWTbL LUTAMM Ha 3260l BeIpaboTKu.

4.7 TlpoxoaKy ropHbIX BbIpaboToK B Mep3/bIX rpyHTax NpoBoAsT A0 TpebyeMoi No yCRoBUAM UCNIbITAHWIA
rnyGUHBI MaKCMarnbHOro CE30HHOTO OTTauBaHUs, a B yCNOBUSIX HECTIMBAIOLLENCA MHOTONEeTHeMep3on Ton-
LM — [0 BEPXHEN rpaHnLbl 3TOX TOMLLM.

4.8 MuHumarnbHas ToMNWMHA OAHOPOAHOTO COS UCTILITYEMOTro rpyHTa 0IPKHa ObITb He MeHee ABYyX Ava-
METPOB LUTaMna npu UCNbITaHUK IPyHTa WTaMnoM 1 1,5 BeICOTbl paboyero HakoHeYHUKa — NpPU UCTILITaHUU
rpyHTa npeccuoMeTpamm, AuratoMeTpamm 1 Ha cpes B CKBaXKUHAaX U MaccuBe.

4.9 Ha oTmeTke UCnbITaHWUs! IpyHTa B CKBaXKUHAX U ApYruX BbipaboTkax A0MmKHbI ObiTb 0TOBpaHbl 06pas-
Ll 1 B TabopaTopHbIX YCIOBUSX onpedeneHsl criegyowme usnyeckme XxapakTepucTuKK: rpaHyfiomeTpuyec-
knin coctaB no NOCT 12536, BNaXHOCTb U MIIOTHOCTb FPYHTA, MNAOTHOCTb YaCTUL, FPYHTa, BNAXHOCTb Ha
rpaHuuax packatbiaHus U TekydecTn no FOCT 5180, a Takcke BblYMCAEHBI NIIOTHOCTbL CYXOro rpyHTa, koaddu-
UUEHT NOPUCTOCTH, KOIPPULUEHT BOAOHACKILLEHNS, YACTIO MITACTUYHOCTU U NoKasaTerb TeKy4eCTU.

4.10 B npouecce nonesbix UCMbITAHUIA BEAYT XypHanel No oopmam, NnpuseaeHHbLIM B NpunoxexHun .

5 MeToa ucnbiTaHMA WTaMMOM

5.1 CywHocTb MeTOAa

5.1.1 WcnblTaHue rpyHTa WTaMnom NposoaaT ANs onpeaeneHns cneayowmx xapakrepuctuk aecopmum-
pyeMOCTWN AUCNEPCHbIX MPYHTOB:

- moayns agecopMaunm E MuHepanbHbIX, OpraHo-MUHepanbHbIX U OpraHNYecKUX rpyHTOB;

- HaYanbHOro NPOCaAo4HOro AaBNeHNUs P, N OTHOCUTENbHON AedhopMaLn NPOCaACHHOCTU &, ANA Npo-
CaA04HBIX MMUHUCTLIX IPYHTOB NPW UCMbITAHNA C 3aMadYnBaHNEM.

5.1.2 XapakTepucTuku onpeaensaioT No pesynbTatam Harpy>XeHus rpyHTa BepTUKanbHOW Harpyskon B
3ab0e ropHoi BbIpaboTKM C NOMOLLbIO LUTamna.

PesynbTaThl UcnbITaHW 0cpopMNAIOT B BUAE rPachMKOB 3aBUCUMOCTU OCaAKM LITaMMa OT HarpysKu.

5.1.3 MpuucnblTaHuy rpyHTa B Wypde pazmepsbl Wypda onpeaensaioT B 3aBUCUMOCTN OT Heobxoanumoc-
TW KpEeNMeHUs ero cTeH 1 ryduHbl npoxoakn. MuHuManbsHble pasMepbl Wwypda B nnaHe 1,5 x 1,5 m.

[OunameTp Ayakn, NpoxoauMoN MexaHU3nMpoBaHHbIM cNocoboM, AoskeH BbiTb He MeHee 0,9 M.

AvameTp onbITHON 6ypoBOW CKBaXXWHBI AOMMKeH GbiTb 325 MM. BypeHue ckBaxkuHbl criegyeT BecTU ¢
ob6cagkoin Tpy6ammn go 3a604. [ina rpyHTOB 3aneraowmnx BbllLe YPOBHS rPYHTOBBIX BOA, M YCTONUMBLIX KOBpYLLe-
Huto gonyckaeTcs 6ypeHue ckBaxunHbl 6e3 o6cagku.

5.1.4 3amauuBaHue NPOCAAOYHbLIX FPYHTOB NPU UCMLITAHUAX B KOTNOBaHAX U AyAkax cnefyeT Nposo-
AuTb Ao koaddurumeHTa BoaoHackiweHns S, > 0,8 Ha ryBuHy He MeHee ABYX AUaMETPOB LITamna Huke ero
NoAOLBHI.

MpumeyaHne— [nsa KOHTPONA BNAXHOCTU FPYHTOB AONYCKAETCS NPUMEHSATb PaANON30TONHbIN METOA.

5.2 O6opyaoBaHue U NpuGopbI

5.2.1 B cocTtaB ycTaHOBKW ANA UCNBITaHWUA rPYHTa WTamMnNoM AOIKHbI BXOAUTb:
- wTamn;



- YCTPOMUCTBO ANA CO3AaHNA U U3MEPEHWUA HArpy3kn Ha LLITam;

- aHKepHoe YCTPONCTBO (ANA ycTaHOBOK 6e3 rpy30Boi NnaTgopmbl);
- YCTPOMCTBO AN U3SMepEeHUa 0caaok Wwramna (npornbomMepsbl, 4aT4YUKM NepeMeLLeHUN);
- YCTPOWICTBO AN 3aMayYnBaHUA U KOHTPOMA BNAXKHOCTU FPYHTa (MPU UCTIbITaHUM NPOCaA0YHBLIX TPYHTOB).
5.2.2 KoHcTpyKuus ycTaHOBKM A0MMkHa obecnevnBaThb:
- BO3MOXXHOCTb Harpy>xeHus Wwramna ctyneHamu gasnenus no 0,01—0,1 MMa;
- LeHTpUpoBaHHYIo nepegady Harpysku Ha wramn;

- NOCTOSAHCTBO AaBeHNA Ha KaXaoWn CTyNneHU HarpyxxeHus.

5.2.3 LUTamnbl 4OMKHBI BbITh XXECTKUMU, KPYrnoi opMbl, crneayomx TUNoBe:
| — ¢ nnockoi noaoLLBon nnowaasto 2500 n 5000 cm?;
Il — ¢ nnockoit nogowweoi nnowaasbto 1000 cm2 ¢ KonNbLeBOW NPUrPY3Ko NO NAOLWAaAW, AONOMNHSIOLWWEN
nnowaas wramna ao 5000 cm?;
Il — ¢ nnockoi nogoLuBoi nnowaasko 600 cm2;

llla — ¢ nnockoi nogoweoi nnowaaso 600 cM2 U BCTPOEHHBLIM 3a4UCTHBLIM YCTPOWCTBOM;

IV — BuHTOBOM WITamn nnowaabto 600 cm2 (cMm. npunoxexue E).
5.2.4 Tunwunnowaas Wramna HasHa4varoT B 3aBUCMMOCTU OT Buaa, noasuaa unm pasHoBUMaHOCTU UCTbI-
TbIBaeMOro rpyHTa no Tabnuue 5.1.
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Ta6nuuya 51— Tununnowaas WTamMna B 3aBUCUMOCTU OT BMAA, NOABUAA UNWU PA3HOBUAHOCTU rPyHTa

MonoxeHue wramna Litamn
[DVHTBI OTHOCUTENBLHO Fny6una MecTo nposegeHus
Py YPOBHA NOA3EMHbBIX UCNbITAHUA, M ncnbiTaHus! Mnowagas,
Tun >
BOA cM

KpynHoo6nomouHbile; Ha yposHe noa- | Mo ecen torwe | B kotnosawe, wyp- | 5000

neckw; 3eMHbIX BOA, M de, ayake | 2500

rMUHUCTBIE NPY NIOGLIX 3HaYe- | Bobiwe

HUSIX NoKasaTens TeKy4ecTu ] 1000

[MpocagoyHblie Npu ucneiTaHn- | Bolwe ypoBHs | Mo Bcen Tonwe | B kotnoeane, wyp- | 5000

SIX C 3aMaqvBaHnem NnoA3eMHbIX BOA e, ayake

KpynHoobrniomouHbie; Ha ypoeHe nog- | Mo Bcen Tonwe | B 3a6oe ckBaxmHbl m 600

NEeCcKM NMOTHbIE; 3eMHbIX BOQ M

rmuHbl v cyrnuHkn ¢ 1, <0, 5; | Bbiwe

cynecnc f, <0

CnuHuetble ¢ I, < 0,25 Hwke  ypoBhs | Mo Bcen Tonwe | Hwke 3abos ckea- Ma 600

NnoA3eMHbIX BOA KMHbI

Mecku; Ha yposHe nop- | Mo Bceit Tonwe Hwxe 3abos ckea- v 600

IMUHUCTBIE MPU NMIOGBIX 3HaYe- | 3eMHbIX BOA4 WU XuHbl (6e3 o6caaku)

HUSAX MOKa3aTens TeKy4ecTy; | Bbllle

opraHo-muHepanbHble u opra- | Huxe ypoBHSA | Mo Bcew Tonuwe Hwxe 3abosi ckea- v 600

HUYeckue noa3eMHbIX BOA XuHbI (C 06cagkon)

[MuHncTbIE C IL >0,5; Boiwe wn  Huxe | Jo 10 B maccuBe 6Gea Gy- \V 600

OpraHo-MUHeparbHble M opra- | YpoBHS  NOA3eMm- PEHUS CKBAXUHBI

HU4eckKune HbIX BOA

5.2.5 HarpyxeHue lwtaMna ocyLecTBAIT AOMKPaTOM UM TApUPOBaHHBLIM rPy30M.
[oMKpaTbl OMKHBI BbITh NpeABapUTeNlbHO OTTAPUPOBAHDI.

Harpysky namepsitoT ¢ norpeLuHocTbio He 6onee 5 % cTyneHun AaBneHusl.

5.2.6 lMpornbomepbl ANA N3MepeHNs ocaiki WTamna 4oMKHbI ObiTb 3aKpenneHbl Ha penepHol cucteme.,
Ltamn gomkeH 6bITb coeanHeH ¢ NPOrMéomMepoM HUTbIO 13 cTarlbHON nNposonoku Agnametpom 0,3—0,5 MM,
M3amepuTensHag cucteMa AomkHa obecneyvnsaTb UsMepeHne ocaaok ¢ NorpewHocTso He 6onee 0,1 M.

Heobxoaumo yuuTeiBaTh AedopMaLMio MPOBOOKA OT TeMNepaTypHbIX BO3AENCTBUIA M BBOAUTL Nonpae-
Ky B nokasaHusa npornbomepos. MonpaBKky onpeAensoT No nokasaHusaM KOHTPobHOro npornéomepa no 5.3.7.
Ocagky wramna crneayeT onpeaensTtb Kak cpefHeapudmeTUIeckoe sHaveHne nokasaHum Tpex nporuéome-
pOB, (PUKCHMPYIOLLNX OCaAKY LUTaMMa B TPeX ToYKax, pacnonoxeHHbIX nogyriom 120° oT ocu lwiTaMna B ropnsoH-

TanbHOM NNOCKOCTN.
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O ns U3aMepeHus ocaakum WTamna AonyckaeTcst IPUMEHSATL Apyrue npubopel, obecneynsaroLlye nsmepe-
HWe 0cagoK ¢ NorpeLlHocTbio He 6onee 0,1 MMm.

MpumedaHue— lNpyUCNbITAHUN FPYHTOB B CKBaXKMHaX M U3MEepPeHUn 0caokK LTamna no nepemeLleHnsim Bep-
Xa KOMOoHHbI TPY6, cryawyx Ans nepegaqy Harpy3ku Ha WTamn, yYuTeiBaoT AedopMaumio cxarus Tpy6 oT Harpysku un
npegycmaTpvBatoT MEPONPUSATHS, UCKITIOHaIOLLME UX MPOAOIBHbIA U3rUB.

5.2.7 PenepHas cuctema, Ha KoTOPOI KpenaT npornbomepsl, AOMKHa COCTOATb 13 YeTbipeXx ceait, 3a6u-
BaeMbIX UMM 3aBUHYMBAEMBIX MOMAPHO B TPYHT C MPOTUBOMOMOXHBIX CTOPOH BLIPABOTKA Ha pPaccTOAHUU
1,0—1,5 M OT KpaeB v NPUKPEnAeMbIX K HUM napannensHO MeTanIn4eckux pureniei, Ha KOTopbIX ycTaHaBMu-
BaloT npornbomepsl. [My6uHa NorpyxeHus ceait B rpyHT J0MKHa obecrnevnsaTh HENOABMKHOCTL penepHoit
cUCTeMbl B MpoLiecce UCMbITaHus.

5.3 MoaroToBKa K UCMLITAHUIO

5.3.1 Tpu ucnblTaHKUsIX B KOTHOBaHaX, Wypdax v AyAkax WTamn ¢ NSI0CKOM NoAOLIBOK yCTaHaBAUMBAOT
Ha gHO BbIpaboTKu. [ns AOCTUKEHUS MITOTHOMO KOHTaKTa NOAOLWBbLI WWTaMmna ¢ FpyHTOM Heo6X0AUMO NPoBeCcTU
He MeHee ABYX MOBOPOTOB LUTaMMa BOKPYr ero BepTUMKarbHOW OCU, MEeHAA HanpasneHue nosopoTa. Mocne
YCTaHOBKU LUTAMMa NPOBEPSAIOT FOPUIOHTANbHOCTb €ro NONOXEeHUS.

B rmunncTeIX rpyHTax ¢ , > 0,75 wramn criegyeT ycTaHaBNMBaTh B BbIEMKY, yCTpanBaeMyto Ha iHe Bbipa-
60TkN. [NybuHa BeleMkn AomkHa 6biTe 40—60 cM, nonepeyHblii pazMep BbIEMKU He AOIDKEH NpeBbIllaTh Aua-
MeTp wramMna 6onee yem Ha 10 cm.

CTeHKM BbleMKM Mpn HeobXoaNMOCTU creayeT 3akpenuTb.

5.3.2 TNoBepxHOCTL rpyHTa B NpeAenax nnowanmn ycTaHoBKv WtamMna AoPkHa 6bITh TLATeNbLHO cnnaHu-
poBaHa. Mpn 3aTpyaHeHWN B MIaHWPOBKE rpyHTa criedyeT ycTpauBaTh U3 MasioBiaXKHOro Necka Mesikoro unum
cpegHei KpynHOCTU MOAYLUKY TONWMHON 1—2 CM ANA MMUHUCTBIX U He Gonee 5 cM — Anst KpYNHOOBTOMOUHbIX
TPYHTOB.

Mpu ucnbITaHUAX WTamnamu niowagabto 5000 cM2 NpocaaoyYHbIX FPYHTOB ¢ 3amMavynuBaHUeM B Lypdax 1
KOTroBaHax TomMLWMHa NoayLLK/ AOMKHA COCTaBNATb 2—3 cM Ana obecneveHns ApeHNpPOoBaHUSA BOAbI B IPYHT.
Moaylwky cnegyeT yknaabisaTh No BCen Nnowaamn ycTaHOBKU LWTaMNa 1 BOKPYr HEro Ha paccToAHUN He MeHee
10 cm.

5.3.3 Mpu ucnbiTaHnM B ckBaxkMHax wramnom Tuna i nnowaabio 600 cM2 ycTaHOBKY LITaMMa NpoBOaAT
nocrie 3a4ncTkn 326051 CKBaXXMHBI creLmanbHbiM 6YpOBLIM HAKOHEYHUKOM-3a4MCTUTENIEM B HECKOJTLKO Npue-
MOB C ero U3Brie4eH1MeM Ha NoBepXHOCTL MOCHe KaXA0N 3aUNCTKU.

LWtamn, npukpenneHHbI K KoNoHHe Tpyb aameTpoM 219 MM, MMeroLLLed HanpaBNAOLLUE XOMYThI, ONyc-
KaloT B CKBaXKMHY U foBMBaOTCS NMOTHOrO KOHTaKTa LWTaMmna ¢ rpyHTOM He MeHee YeM [1ByMsl MOBOpOoTaMu
KonoHHbI Tpy6 Bokpyr ocu. LUTaMn gormkeH 6bITb ycTaHOBMEH HUKe 06caaHoi Tpy6bl Ha rny6uHy 2—3 cm.

5.3.4 TorpyxeHWe BUHTOBOro LUTamna NpoBoAsAT 3aBUHYMBAHUEM MEXaHWYeCKU UMW BPYYHYIO HUXe
326051 CKBaXXMHbI WX C NMOBEPXHOCTA B MaccuB rpyHTa 6e3 6ypeHust ckBaxKUHBI. [pu UCMIbITAHUAX B CKBaXKUHAX
rny6uHa 3aBUHYMBAHNSA BUHTOBOTO LWTaMNa Huke 3a60s1 CKBaXKUHBI OMKHA O6bITh 50 M ANS IMMHUCTBIX TPYHTOB
¢ I, > 0,75 n BoaoHachliLweHHbIX neckos 1 30 cM — Ans ocTanbHbIX FPYHTOB. [lonyckaeTcs yBenuunsats rnyéu-
HY B criydasix, Korga npu U3MepeHusiX 0CeBOIM Harpy3ky Ha LITaMM UCKIIoYaeTCcsl BIUSIHUE TPEHUA FpyHTa no
BGOKOBOW MOBEPXHOCTU CTBONA.

5.3.5 Bnpouecce 3aBUHYMBAHUSA BUHTOBOTO LUTaMna Heobxoaumo obecneunTs CUHXPOHHOCTL ero Bpa-
LLeHUn ¢ rnorpyxeHuem. My6uHa norpyxeHus 3a ognH ob6opoT JOMKHA COOTBETCTBOBATL LWary BUHTOBOMW
nonacTu.

5.3.6 lNocne ycTaHOBKM LWITaMna MOHTUPYHT YCTPOMCTBO ANl HArpyXeHuUs LiTamna, aHkepHoe
YCTPONCTBO U U3MEPUTESBHYIO CUCTEMY .

5.3.7 KoHTponbHebIil npornbomep Ans yyeta BAUSIHUS TeMNepaTypbl Ha M3MeHeHWe aedopMaumnn ycta-
HaBnMBaloT Ha penepHor cucTeme. Ero HUTb 3akpennstoT K HENOABMXKHOMY penepy. AnnuHa HUTK AomkHa ObiTb
paBHa gnunHe HATKU npornbomepa, NamepsaoLLeroc ocaaky Wramna.

5.3.8 lMocne MOHTaXa BCeX YCTPONCTB U M3MEPUTENbHON CUCTEMBI 3aNUCLIBAOT HAaYanbHbIe NoKasaHns
npnbopos.

5.4 MpoBeaeHMe UCNbITAHUSA

5.4.1 Harpysky Ha WwTtamn cnegyeT yBenuuuBaTb CTYNEHAMU AaBNeHWA Ap, yKasaHHbIMK B Tabnunuax
5.2—5.4.

O6Lwee 4ncno cTyneHen AasneHns nocre AOCTUXKEHUS AaBMeHUs, COOTBETCTBYHOLLEro BepTUKansHOMY
3¢ppeKTUBHOMY HaNPsKEHWIO OT COGCTBEHHOO Beca rpyHTa o, Ha OTMETKE WUCMbITaHWs, AOMKHO GbiTh He
MeHee YeTbIpex.

4
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B nepByto cTyneHb AaBneHus crieqyeT BKIOYMUATL Bec AeTanen YCTaHOBKM, BMUSIOWMX Ha Harpysky
wraMna.

Mpy npuMereHnn WwWramna Tuna Il konbLesast NpuUrpyaka AoIkHa COOTBETCTBOBATL HAMPSKEHUIO G, Ha
OTMETKE UCTbITaHUS.

BpeMmsi BbIAEPXKKU KakOo M nocneay oLlei CTyneHn aaBneHust 4oMKHO ObiTh He MeHee BpeMeH Bbiaep-
XKW NpeablayLen.

Tabnwnua 52— CTyneHu gaeneHuns u BpeMs YCNOBHOW cTabunusauum gecdopmanum npy WTamnoBbIX UCMbITaHNAX
ONs1 KPYNHOOGMOMOUHBIX U NecYaHbIX IPYHTOB

Crynenun pnaenerHus Ap, MMNa, npu nnoTHOCTK
CNOXEHWA FPYHTOB Bpems ycnosHon
FpyHTbI KoodbpuumerT crabunusauum
BOAOHACHILLEHUSA c . nedopmatmm £, 4
MnoTHbIe penwen Pbixble ’
NNOTHOCTU
KpynHoo6nomouHbie S,£1,0 0,1 0,1 0,1 0,5
[Mecku rpaBenncTbie U KPynHble S,<1,0 0,1 0,05 0,025 0,5
. S,<05 0,1 0,05 0,025 0,5
[Meckun cpeaHen KpynHoCcTu 05<S <1.0 0.1 005 0.025 10
n S,<0,5 0,05 0,025 0,01 1,0
€CKN MEerKMe U NblfeBaTble 0,5<8S,<1,0 0,05 0,025 0,01 2.0

Tabnwnua 53— CryneHu gaeneHus u BpeMsa yCnoBHoOW ctabunusauum gecdopmanum npu WTaMnoBbIX UCTbITAHUAX
ONs MWHUCTBIX TPYHTOB

Crynenu gasnenua Ap, MMa, npu koadduumeHTe nopuctocTu Bpemsi ycnosHoi
IpyHTbI crabunusauumn
e<05 05<e<08 | 08<ex<t,1 e>1,1* necopmauum ¢, 4
[MVHKCTBIE C MOKa3aTenem TeKy4ecTu:
1,<0,25 0,1 0,1 0,05 0,05 1
0,25< 1, 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 >1 0,05 0,025 0,01 0,01 3
* Mpw koacbpuumeHTe nopuctoctu e > 1,1 Bpemsi yCrioBHoM ctabunusaumu yeenuinsaeTtcs Ha 1 4.

Tabnwnuya 54— CryneHu aaBneHnsi  Bpems YCIOBHOW cTabunusaumu gecgopmanum Npy WTaMnoBbIX UCTIbITaHUSIX
ANs NPOCaa0UHbIX, OPraHO-MUHEPAasIbHBIX M OPraHNYECKMX IPYHTOB

Bpewmsi ycnosHou crabunusauuu

pyHTbI Crynenu gaBnenust Ap, MMa nechopmam £,
MpocagovHble NPMPOSHON BNaXXHOCTU 0,5 1
[MpocagovHble nocne 3aamadmeaHus 0,025 2
OpraHo-MuHeparnbHble U OpraHuyeckue 0,005—0,01 4

5.4.2 Kaxgyto cTyneHb gaBreHUsl BbIAEPKUMBAOT OO0 YCINOBHOW cTabunusaumu gedopMauum rpyHTa
(ocagku wTamna).

3a KpuTepun ycrnoBHomn ctabununsavumm gedopmManm NpUHUMaT CKOPOCTbL 0CaAKu WTaMna, He NpeBbl-
watowyto 0,1 MM 3a Bpemst ¢, ykazaHHoe B Tabnmuax 5.2—5.4.

5.4.3 OTc4deTbl No NpornboMepam Ha Kaxkaon CTYNEHN HarpyXeHnst NpOBOAST:

- MPU NCMbITAHUU KPYMHOOBNOMOUHBIX TPYHTOB 1 NECKOB Yepes kKaxable 10 MUH B TeYeHUe NepBoro nony-
vyaca, 15 MUH B Te4eHWe BTOporo nony4vaca v aanee yepes 30 MUH 40 YCNOBHOWM cTabunusauumm gedopmanmm
rpyHTa;

- MPU UCMbITAHUM FMUHUCTBIX TPYHTOB Yepes kaxable 15 MuH B TeueHue nepBoro Yaca, 30 MUH B TeueHne
BTOPOro Yyaca, ganee yepes 14 o ycnoHoun ctabunusauumn aedopmaLium rpyHTa.
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5.4.4 TlocneunansHoMy 3agaHuio Ang onpegeneHnsa Moayns aedopmaLim no BeTBU NOBTOPHOro Harpy-
XeHns MoxeT BblTb NpoBedeHa pasrpyska obpasua rpyHTa, a 3aTeM NoBTOPHOE HarpyxeHwve. MNMocneaHsAs cTy-
MeHb pasrpyskym U Hayano NOBTOPHOro HarpyxeHus onpegensitoTcs 3agaHuveM. Mpu nonHowm pasrpyske
nocneaHsis CTyneHb A0MKHA COOTBETCTBOBATL AABMIEHMIO OT LUTaMMa U CMOHTUPOBaHHOTO Ha HeM o6opyaoBa-
Hus1. [TOBTOPHOE HarpyXeHne NpoBOASIT B NOCNeA0BaTENbHOCTM, aHaNoOrMYHOM NoCneA0BaTeNbHOCTU MepPBOro
HarpyxeHus. Ynucno cTyneHen npu pasrpyske Aonyckaetcsl YMEHbLUNTb.

5.4.5 WcnblTaHnsi NpocagoYHbIX FPYHTOB C3aMaqyMBaHneM criegyeT NpoBOANTb MO cXeMe «ABYX KPUBBIX»
NI «0QHON KPUBONY.

CxeMy UCnbITaHW BEIBUPatOT B 3aBUCUMOCTW OT KOMIMIIEKCA XapaKTepUCTUK, He0BX0aUMbIX AMsA NPoekK-
TUPOBaHUS.

McnbiTaHus no cxemMe «ABYX KPUBBIX» CleAyeT BbIMOMHATL NPy HeobXxoanMocTy onpeaeneHus nornHoro
KoMrneKkca xapakrtepncTuk (cm. 5.5.3), no cxeme «0HOWN KPUBOM» — B cryvasx, korga 4ocTaTouHO onpeae-
nuTb Moaynb AedopMaLv rpyHTa NPUPOAHON BAAXHOCTU U OTHOCUTESbHYIO NPOCAA0YHOCTL MPU OAHOM
3a4aHHOM JaBneHuu.

5.4.6 Tpu ucnbiTaHUsIX NO CXeMe «OAHOW KPUBOW» Harpysky Ha LTamn yBennynmsaroT CTyNeHAMN 40
3a4aHHOro AaBneHns p,.

[HasneHuve p, 4OMKHO BbITb YCTAHOBMEHO C yHeTOM npeanonaraeMoro hakTu4eckoro AasneHus Ha rpyHT
B OCHOBaHWU byHAaMeHTa, paBHOro CyMMe AaBeHWI oT Harpysku pyHaameHTa n cobcTBEHHOro Beca rpyHTa B
HacbILWEeHHOM BOOW COCTOSHUN Ha OTMETKE UCTIbITaHUS.

Mocne gocTuKeHUs YyCNoBHOW cTabununsaumnm ocaakv Ha nocnegHern cTyneHun, CoOoTBeTCTBYOLWE N AaBne-
HUMIO p,, FPYHT B OCHOBaHWUM LUTAMMa creayeT 3aMo4UTb U NPoAoKaTh 3amMmadnBaHue C UsMepeHUsaMU Npocaaku
rpyHTa Ao ee yCroBHoOW cTabunmsaumm npyu pacxoae Boabl He MeHee onpedensieMoro no npunoxexHuo XK.

3a kpuTepuii ycnoBHol cTabunusaummn npocaakn rpyHTa cregyeT NprHUMaTh CKOPOCTb 0cadKu Wramna,
He npesbiwaroLyto 0,1 Mm 3a ABa vaca.

5.4.7 WcnblTaHns no cxeme «ABYX KPUBLIX» CieayeT NPOBOAUTb Ha 04HON ry6uHe B ABYX Wypdax, pac-
NONOXEHHbIX Ha PacCTOAHUN 5—~6 M.

B oaHoMm wypde ucneiTaHua Heo6xoaMMO NPOBOANTL B COOTBETCTBUM ¢ TpebosaHuaMun 5.4.6, B Apy-
roM — 3aMO4YUTb TPYHT (NPpU pacxode BoAbl He MeHee ornpegensemMoro no npunoxeHuto XK) nocne MoHTaxa
YCTaHOBKN A0 NPUNOXKEHUSA Harpysku, a 3aTeM Harpyxatb WTamn cTyneHAMU A0 AaBfeHus p,, Npoaorskas
3aMavMBaHue rpyHTa.

5.4.8 OtcyeTbl No npornbomMepam Mnocrie 3aMaunmBaHWUsl NMPOCAAOYHOrO rpyHTa criegyet nNpoBoAuTb
yepes NPOMEXYTKN BpEMEHN, ykasaHHble B 5.4.3.

5.4.9 3amauuBaHue NpocagoyHbIX PYHTOB B OCHOBaHUM LUTaMra B KOTNOBaHaXx, Wypdax u ayakax cne-
AyeT NpoBoAUTL paccpefoTONEHHOM CTpyel Bo n3bexaHue pasmbiBa rpyHTa, NoaaepXuBasl ypoBeHb BOAbI Ha
5—10 cm BbiLLe NOBEPXHOCTU Nec4aHo MoAYLLKA U U3Mepsis pacxod BoAbl.

5.4.10 lNo okoHYaHUU UCTILITaHUI BbIPaboTKy cnegyeT yrnybuTb HYXKE OTMETKM UCTILITaHUA Ha FyBuHy
He MeHee BYX AnamMeTpoB LuTamMna 45151 KOHTPOrsl OAHOPOAHOCTU UCTNbITLIBAEMOTO IpyHTa.

5.5 O6paboTka pe3ynbLTaToB

5.5.1 Mo AaHHbIM UCNbLITAHUIA CTPOAT rpadmK 3aBUCUMOCTM OcCafkv wWTamna oT AasneHus S = f(p)
(cm. npunoxeHue N).

Moaynb aedopmaLm BEIMUCNAIOT B ManasoHe AaBSIeHUA OT Py A0 P,

3a HavarnbHoe 3HaYeHue p, U S, NPUHUMAIOT AaBneHue, paBHOe HanpsHKeHUIo Osg (cm. 5.4.1), n coort-
BETCTBYIOLLYYI0 OCA[IKY; 3@ KOHEYHbIE 3HAYEHUSA P, U S, — 3HaYeHUs1 p;u S;, COOTBETCTBYIOLLIME YETBEPTON TOUKE
rpacuka Ha NPSIMOSNIMHEAHOM y4acTke.

Ecnu npu aasneHuu p; npupatieHue ocagku 6yaeT sasoe 6onbllie, Yem Ans npeablayLiei cTyneHu Aas-
neHua p;_ 4, a npunocneayowen cTyneHu AaBnexHus p; ,  NpupaileHne ocaakn 6yaet paBHo unu 6onbLue npu-
paLleHns 0caikv Npu p;, 3a KOHeYHble 3HaYeHus p, U S, cneayeT npuHuMaTb p;_ 41 S;_ 4. Mpnatomumncro Touek
B paccMaTpvBaeMoM auanasoHe AOMKHO BbiTb He MeHee Tpex. B npoTuBHOM cnyyae npu UcnbITaHUM rpyHTa
HeobX0AMMO NPUMEHSITb MEeHbLUIME CTYNEHU AaBleHUs.

5.5.2 Mopynb aecdopmanum rpyHTa E, MlMa, BblvucnsioT no opmyne

_ Ap
E=(1-v)-K,-K,-D2%, (5.2)

rae v— koadduumeHT nonepeyHoro pacimpeHnus (MyaccoHa), npuHumaemMsbiin pasHeiM 0,27 Ans KpynHoo6-
NOMOYHBIX rpyHTOB; 0,30 — Ansa neckos v cynecein; 0,35 — ana cyrnuHkos; 0,42 — ANA MnH;
K, — k03¢ppnLMEHT, NpMHUMAEMBII B 3aBUCUMOCTM OT 3arnybnexus wramna h/D (h — rny6uHa pacnoro-
KEeHWA WTaMna 0THOCUTENbHO AHEBHOW NOBEPXHOCTU rPpyHTa, CM; D — anameTp wiramna, cm);
K, — koaddULMEHT, NpUHUMaeMblid 41151 XKECTKOro KPYToro wramna pasHeim 0,79;
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Ap — npupatleHue gasneHus Ha wramn (cMm. 5.5.1), MlMa, pasHoe p,.—p,;
AS — npuvpalleHue ocagku WTaMna, CooTBeTCTBYoLee Ap, CM.

KoacbpuumeHT Kp NPUHUMAIOT paBHbLIM 1 NPY UCTIBITAHUAX FPYHTOB LUTaMNaMn B KOTNoOBaHax, Wwypdax un
Aayakax. MNpu ucnelTaHnax rpyHTa wramnom tuna |l 8 3aboe 6ypoBbIX CKBaXKUH Taloke AonycKkaeTcsi IpuHMMaTh
koacbpuuneHT Kp pasHbIM 1 He3aBucumo ot h/D.

Mp1UcCNbITaHNAX FPYHTOB BUHTOBBLIM LUTAMNOM B BypOoBbIX CKBaXKMHAX HWKe 3a605 1 B MaccuBe be3 bype-
HUA CKBAXWNH KO3hbbUUNEHT Kp NPUHUMAIOT B 3aBUCMMOCTU OT oTHoLweHust h/D no Tabnuue 5.5

Ta6nuuya 5.5— 3navenne kosdduumenta K, B 3aBMCMOCTN OT OTHOWIEHWS [MYOUHbLI MCMbITAHWUs M AuameTpa
wramna

hD 0 1 2 3 4 >5

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

5.5.3 lo pesynbTatam UcCMbITaHUA NPOCaAoYHBIX TPYHTOB (CM. npunoxeHue K) onpeaensioT:

- Moaynb AedopMaunn rpyHTa NpUpoaHON BRaXKHOCTU E M OTHOCUTESIbHYI0 NPOCafoyHOCTb &g NPU
3aaHHOM AaBMeHNUN p, — NPU UCTILITAHUN NO CXeME «OZIHON KPUBONY;

- Moaynb AedopmaLmn rpyHTa NpupoaHoi BNaxkHoCT E 1 BoAoHackILEHHOM cocToaHum E ., (nocne
3amaunBaHuA), HavasnibHoe NpocaiouHoe AaBneHne Py U OTHOCUTENbHYIO NPOCaAOYHOCTb £ NPU pasnuy-
HbIX AaBNEHUAX — NPU UCNBITAHUMA NO CXEME «ABYX KPUBBIX».

6 MeTtoa ucnbiTaHUA paguanbHbIM npeccnomMmeTpom

6.1 CywHocTb MeTOAA

6.1.1 UcnbiTaHne rpyHTa paguManbHelM NPeCCMOMETPOM NPOBOAAT ANA onpeaeneHna moayns aedop-
Mauunn E neckos, rMUHUCTbIX, OpraHo-MUHEpasbHbIX U OPraHNY4eCcKnX rpyHTOB.

6.1.2 Mogaynb aecopmauumonpenensioT no pesynbTaTam Harpy>KeHWs rpyHTa ropu3oHTannbHON Harpys-
KO B CTEHKaX CKBa)KUHbI C MOMOLLIbIO paaManbHOro npeccuomMeTpa.

PesynbTaThl ncnbiTaHus odopMnsioT B Buae rpacduka 3aBUCUMOCTU rOPU3OHTanNbHBIX nepemMeLleHnia
rpyHTa OT rOpN3oHTanNbHOro aBneHus.

6.1.3 TMpu ucnbiTaHUM rpyHTa pagmanbHbBIM NPecCMoOMETPOM NPUMEHSIIOT crieaytollee obopyaosaHue
cnocobbl NPOXOAKM CKBaXKUH, o6ecneymBaroLme coxpaHeHe NpUpPOoAgHOro HaMPSXKEHHOTO COCTOSIHUA MPYHTAa:

- caMmo3abypu1BatoLmecs NpeccMomMeTphbl;

- BypeHne CKBaXWH Nof, 3aLUTON TSHKeNbIX PacTBOPOB;

- MPOXOAKY y4acTKa CKBaXKUHbI, HA KOTOpOM ByayT NPOBOAUTLCS UCTILITAHUSA, C MOMOLLLIO NOABWMKHON
KOMNOHHBI 06cagHbIX TPY6.

B rpyHTax, obecneunBatoLnx yCTOMUMBOCTb CTEHOK CKBaXMHbI, AOMYyckaeTcs NpoBeAeHUe UCTbITaHUA
6e3 coxpaHeHuUst NPUPOAHOro HanpshkeHHoro cocTosaHUs. Mpu aTom obs3aTeNnbHbIM SIBMAETCA COXpaHeHue
NPUPOAHOro CNOXEHNs TPYHTOB.

6.1.4 Tpwnnpoxoake onblITHOW CKBaXXUHBI ciegyeT cobmogaTe TpeboBaHus 4.4.

6.1.5 [duameTp cKBaXXMH He AOMKeH NpeBbIWaTh AnameTp 3oHAa npeccuomeTpa 6onee yem Ha 10 Mm.

6.1.6 lNepepbiB BO BpeMeHN MeXdy OKOHYaHWeM OypeHWst 1 HadaroM MCMbITaHUs ycTaHaBNUMBalOT
no 4.6.

6.2 O6opynoBaHue U NpUbGopbI

6.2.1 B cocTaB ycTaHOBKM ANS UCTbITAHUS TPYHTa paguasibHbIM NPeccUoMeTPOM A0SPKHbI BXOAUTD!

- 30HA, cHabXXeHHbIN anacTU4HOM 06OMNOUKON ¢ KaHanamu Ansi nepeaaqn AasneHust paboyein XxuakocTu
(Bo3gyxa) nog 060m04Ky;

- YCTPONCTBO ANSA CO3AAHUS U U3MEPEHUS AaBNeHns B Kamepe 30HAa;

- YCTPOICTBO ANSl U3MEPEHUsI NepeMeLLeHNin 060MoYKM 30Haa.

6.2.2 KoHcTpyKumsi ycTaHOBKW AOMKHa obecneunsaTts:

- BO3MOXHOCTb CO3aHuns AaBrieHus Ha rpyHT ctynexsimm no 0,01—0,1 MnMa;

- MOCTOSIHCTBO AaBMeHWs Ha KaxKJO0M CTYMNEHU HarpyKeHus!;

- BO3MOXHOCTb TAapMPOBKM 30HAA.
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6.2.3 AnuHa kamepbl 30HAA A0IKHA 6bITb HE MEHee YeTbipex ee ANaMmeTpoB.

Mpumevanune—ITlpy NnpUMEHEHUM KaMepbl, COCTOSILLEN U3 TPEX Cekumh u Gonee, obwas anvHa cexkummn
[OMmKHa BbITb He MEHEEe YeTbIPEX X ANAMETPOB.

6.2.4 YCTpOWCTBO Ansi U3MepeH1st AaBIieHNs B kamepe 30HAa A0MMKHO obecneunBaTtb uamepeHue gas-
neHns ¢ norpeLHocTbio He Bonee 5 % cTyneHn gaBneHus!.

6.2.5 YcTpoWCTBO Ans uamepeHus nepemMelleHnin 06onodku soHga omkHo obecneunBatb UsMepeHue
AedopMaunin CTEHOK CKBaXKUHBI NMPU MPUMEHEHUN NPECCMOMETPOB C BHELLHUM ANaMeTpoM Kamepbl 3oHAa
OT 76 0o 127 Mmm ¢ norpeLHocTbio He 6onee 0,1 MM B npeenax U3MeHeHUsi HavarbHOro AuamMeTpa Kamephbl B
1,5 pasa.

6.2.6 MamepeHve nepemelleHniA 060104KM 30HAA PACCUUTHLIBAIOT MO U3MEHEHUIo 0b6bema XuUaKocTh,
pacxofyemoi Ha pacluMpeHue KaMephbl 30HAa, UMK HEMNoCpeACTBEHHBIM ofnpeAeneHnem pagnyca Kamepbl 30H-
a B 0TAeNbHbIX TOYKaX AUCTaHLMOHHBIMU aTYMKaMy NepeMeLLeHUi.

MpumevaHus

1 N3amepeHne nepemeLeHnii 060noukm 30H4a ANCTAHLMOHHBIMY AATYUKAMU MPOBOAAT HE MEHEE YeM B LWEeCTUN TOY-
Kax, pacrornoXeHHbIX Mo TpeM guameTpam. TouYku M3MEPEHUI AOIDKHbI pacnonaraTtbCa B LEeHTPanbHON YacTu Kamepsbl B
npegenax 1/3 ee gnuHbl.

2 [onyckaeTcsiNpUMEHNATH Ans onpeaeneHnsi nepemeLweHuii 060n04k1 30HAa AUCTAHLNOHHBIE AATYNKN C U3Mepe-
HUEM ANNHBI OKPY>XHOCTU Kamepbl Mo TPEM AuameTpam B LIEHTParbHON 4acTu B npeaenax 2/3 anwvHbl.

6.3 lNoaroTtoBka K UCNLITAHUIO

6.3.1 B ckBaxuHy ycTaHaBnNMBalOT 30HA Tak, YTo6bl cepeauHa kaMmephbl 3oHAa Bbina pacnonoxeHa Ha
OTMETKE UCTIbITaHUS.

Mpu npoxoake ckBaXXWHbI C NPUMEHEHUeM NOABWKHON KOMOHHBI 06cagHbIX TPy B rpyHT NpeasapuTeb-
HO BHeAPAOT TOHKOCTEHHBI pabounii cTakaH, MPUKPeNnIeHHbIA K KONOHHe TPy, U3 KOTOPOro yAansaoT rPyHT.

[anee Ha 0TMeTKy MCNbITAHUA ONycKaloT 30HA NpeccuomeTpa, pabovas 06onoYka KOTOPOro cMasaHa
TMMHUCTON cycneH3unel 3 6eHTOHUTOBOW MMHBI UK cneuranbHol cmaskoi. B soHae npeccnomeTpa cospatoT
AaBneHie, paBHOe HaMPsKEHWIO 6, (CM. 5.4.1) Ha OTMETKe UCTIbITaHusl, Nocne Yero ob6cagHyto TpyOy npunoa-
HUMaIOT Ha BbICOTY 30HAA.

6.3.2 MNocne ycTaHOBKN 30HAA HA OTMETKe UCMblITaHUsi HEOBXOAUMMO CMOHTUPOBaTb YCTPOWCTBA ANA
CO3[aHuA N N3MepPeHns AaBneHns B kKaMmepe 30H4a U U3MepeHns nepemMelleHnst 060nouKkn 3oHaa.

6.4 MpoBeaeHUe UcnbITaHUA

6.4.1 B kamepe 30Haa co3gatoT AasneHune ctyneHamm no 0,025 MMNa 4o MOMeHTa COMpPUKOCHOBEHUS
060moYKM 30HAa CO CTEHKaMU CKBaXKMHBI U Aanee NpUCTYnatoT K Harpy>XeHUo rpyHTa CTYNeHsMN OaBleH N,
yKasaHHbIMK B Tabnuue 6.1. Kaxaas cTyneHb AaBneHus cosgaeTcs 3a 1—2 MUH.

Tab6nwuya 6.1 — CryneHun gaBneHvs npm NPeccMoMeTpUHeCcKnX UCMbITaHNUAX

PyHTBI XapaKkTepucTuk1 rpyHToB Crynenu pasnexus, MMNa
MnoTHble 0,1
Mecyanble CpegHer NNoTHOCTY 0,05
Pbixnbie 0,025
1,05 0,05
nMuHncTBIE
1,>0,5 0,025

Mpu onpeaeneHn AaBneHnst Ha CTEHKY CKBaXKUHBI B CryYae NpUMeHeHNs rnapaBnyecknx npeccuomeT-
pOB He3aBUCUMO OT 0OBOAHEHHOCTW CKBaXKUHBI HEOGXO0AMMO K 3HAYEHUIO U3MEPEHHOro MaHOMeTPOM AaBne-
HMA [006aBnATbL 3HAYeHWe rMApoCTaTUYECcKoro [AasrneHuss cTonba XuakocTM B rmapomarucTpanu
npeccuomeTpa.

6.4.2 Kaxpyto cTyrneHb AaBreHus BblAepXXUBaloT 40 YCITOBHOW cTabunmsaummn gecdopmanim rpyHTa. 3a
KpUTepwuid ycnoBHon ctabunmsauumn gedopmannm NpuHUMatoT CKOPOCTb YBENUYEHNS pagnyca CKBaXWHbI, He
npesbiwatoyto 0,1 Mm 3a BpeMsl, ykazaHHoe B Tabnuue 6.2.
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Tabnwnuya 6.2 — Bpems ycnoBHow ctabunmsaumm gedopmanum npy NpeccromMmeTpuyHeckux NCnblTaHnsx

Bpemsi ycnoBHol crabunusauum
pyHTBI Pexxum nenbitaHus
aedopmaumu {, MuH

Meckn ¢ koadhdUNEHTOM BOAOHACHIWLEHWS:

S,<08 15

S,>08 30
[MUHMCTBIE C NOKa3aTenem TeKy4ecTu: MeaneHHbIn

1,<0,25 30

1,>0,25 60
OpraHo-MuHeparbHble U OpraHnyeckue 90
Meckn 3
[MuHucTbIE BbiCcTpbin 6
OpraHo-mMuHeparbHble U OpraHn4eckue 10

MpumevyaHuns

1 Tpu ucnbITaHWAX UCKYCCTBEHHO YMNOTHEHHBIX, HACBIMHbIX U HAMBIBHBIX TPYHTOB BPeMs YyCMOBHOW cTabunusaumm
AedopMaumnm JOMKHO Ha3HaYaTbCA TaK XKe, KaK U ANs COOTBETCTBYIOWMX TUMNOB NECHAHBIX U IMWHUCTbLIX MPYHTOB B 3aBK-
CMMOCTYM OT K03(DPULMEHTa BOJOHACHILLEHWS U NoKasaTerns TeKy4ecTy.

2 [pv npYMeHeHNM NPeCCUOMETPOB C NOrPELHOCTLIO U3MEpPEHNn NnepemMeLeHuin meHblue 0,1 mm (cm. 6.2.5) Bpems
yCMNOBHOW cTabunmaaumm gecopmaumm yMmeHbLwaeTca NPoNopLUOHANbHO YBENUMYEHNIO TOYHOCTU U3MEPEHNUA Nepeme-
LLIEHWNSI CTEHKU CKB&XXUHbI.

6.4.3 [ns 3gaHWin 1 COOPYXXEHNI YPOBHA OTBETCTBEHHOCTU | UCMIbITAHUSI TPYHTOB paauanbHbIMA Npec-
cuomeTpamMu criegyeT NpoBoauTL B MeaNeHHOM pexume. [lonyckaeTcst NPOBOAUTL UCNbITaHKE rpyHTa paau-
ancHeIMK NpeccuomeTpamn B GLICTPOM pexume B TeX clyyasX, Korda BbiNOMHEeHbl CONOCTaBUTENbHbIE
ncnbiTaHWsa pagnanbHbIMU NpeccuoMeTpamMmn B MeasIeHHOM U GbICTPOM peXMMax He MeHee YeM C ABYKPaTHOMN
MOBTOPAEMOCTbLIO A5l faHHOW Pa3HOBUAHOCTM rpyHTa Ha nowaake NnpoBeAeHNs U3bICKaHUM.

Ons 3gaHnii U coopykeHUn yposHen oTeeTcTBeHHOCTU Il n lIl ucnbiTaHus paguansHeIMU NpeccuomeTpa-
MW JonycKkaeTcs MPoBOAUTL B BbICTPOM pexnme.

6.4.4 Mo cneunansHoMy 3aaHuio ANs onpedeneHust Moayns AecopmMaLmn no BeTBU NOBTOPHOIO Harpy-
KeHus1 MoXeT BbITb MpoBeAeHa pasrpyska obpaslia rpyHTa, a 3aTeM NoBTOpHOe HarpyxxeHue. MocneaHsasa cTy-
MeHb PasrpyskM U Hayano MOBTOPHOrO HarpyXeHusa onpedensioTca 3agaHuem. [oBTOpHoe HarpyxeHue
NPOBOASAT B NocneaoBaTeribHOCTU, aHanornyHon nocneaoBaTenbHOCTU NePBOro HarpyxeHus. Yucno cryne-
Hel Npu pasrpyske JonycKaeTcst YMEHbLUNTD.

6.4.5 OTc4yeThl No Npubopam 4ns nsMmepeHns gedopmMaLMin Ha Kaxaon CTyneHu aaBneHua NpoBoOasT B
COOTBETCTBMU Cc TabnuLen 6.3.

Tabnwnuya 6.3 — Mopsgok CHATWUI OTCHETOB AedopMaLuii Npu NpeccromMeT pUHECKUX NCblTaHUAX

Pexum ucnbitaHus

IpyHTBI
MenneHHbI BeicTpbiii

Meckn Yepes 5 MUH B Te4eHUe nepebix 15 MuH, ga- | Yepes 1 MUH B TeYeHne nepBbIX 3 MUH, aa-
nee — yepes 15 MuH nee — vepes 3 MMH

MUHUCTBIE Yepes 10 MuH B TeveHme nepebix 30 MWH, ga- | Yepes 2 MUH B Te4eHne nepBbIX 6 MUH, aa-
nee — qepes 30 MuH nee — vepes 6 MUH

OpraHo-muHepanbHele | Yepes 15 MUH B TedeHne nepBbix 60 MyH, aa- | Yepes 2 MuH B TeHdeHne nepBebix 10 MuH, aa-

W opraHu4eckme nee — vepe3s 30 MVH nee — vepes 10 MnH

6.5 O6paboTka pe3ynbLTaToB

6.5.1 Mo aaHHBIM UCMbITAHWUIA CTPOSAT rpadpuk 3aBUCUMOCTU NepeMeLLEeHNsI CTEHKN CKBaXKMHBI OT AaBne-
HUs Ar = f(p) (cM. npunoxeHwue ).

Ha rpadmke npoBoasaT ocpegHSOLWYO NPSIMy0 METOAOM HauMeHbLUUX KBagpaToB UMu rpacdpu4eckum
mMeToAoM. 3a HavanbHble 3Ha4YeHUs p, 1 Ar, (NepBas Touka, BKtovaemas B ocpeHeHne) NpuHUMatoT 3HaueHns
p W Ar, COOTBETCTBYHOLLE MOMEHTY NOMHOro 06XaTnsi HEPOBHOCTEN CTEHOK CKBaXKMHBI — Havany NMMHeRHoro
yJacTka rpadumka.
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3a KoHeuHble 3HaveHusa p, U Ar, (Npeaen NponopLUoHanbHOCTU) NPUHUMALKDT 3HAYEHUs P U Ar, COOT-
BETCTBYIOLLME TOUKE, OrpaHMyMBaoWwen MMHENHbIn ydyacTok rpadmka.
6.5.2 Moaynb gecopmauum rpyHTa E, MMNa, BbIMMCNSAIOT ANa NMUHERHOro ydacTtka rpadmka Ar = f(p) no
copmyne
E=K. r,-2P, (6.1)
Ar
rae K, — KoppekTUpyoLni kosthhULMeHT;
Iy — HavanbHbIA paguyc CKBaXWHbI, COOTBETCTBYIOLUMIA 3HAYEHUAM D, U Ar, Ha rpaduke UCNbITaHWA
Ar=f(p), cm;
Ap — npvpalleHne gaBreHns Ha CTEHKY CKBaXWHbI MeXAy ABYMSI TOUKaMu, B3ATbIMU Ha ocpeaHstoLen
npsamoin, MMa;
Ar — npupalleHne nepemeLLeHnst CTeHKN CKBaXKMHBI (MO paavycy), COOTBETCTBYIoLee Ap, CM.

MpunmeyaHune—IIpu BoUUCIEHMN MOZYNs AechopMaLm IPYHTa HEOBXOAMMO yUMTHIBaTb OnpeaensieMsle no
pesynkTatam TapupOBOYHbLIX UCMBbITAHWI CUCTEMATUUECKME MOTPELLHOCTY M3MEPEHWNIA AD U Ar, BbI3BaHHbIE COBCTBEHHBIMM
AedopmaumsiMm IMapoCMCcTeMbl U SNacTUYHbIX 060MoYeK kamepbl 30HAA.

6.5.3 Mpw npoBegeHMM BCeX UCMbITAHWUIA TPYHTOB paguanbHbLIMA NpeccuoMeTpamn B OAHOM pEeXUMe
(MeaneHHOM Ans COOPYXXEHWA YPOBHS OTBETCTBEHHOCTU | Mnn BLICTPOM ANsi COOPYXEHUIN YPOBHER OTBET-
cteHHocTn Il v 1) koadpcpuumeHT K. onpeaensatoT no pesynbTataM CONoOCTaBUTENbHBLIX UCTILITaHUA rpyHTa
wtamnamu Tunos |—IV 1 pagnansHeIM NPeCCUoOMeTPOM, MPOBOAMMBIX HE MEHee YeM C ABYKpaTHOWM NoBTopsAe-
MOCTbI0 41151 AaHHON pa3HOBUAHOCTU FPpyHTa Ha nnoLlaake nposeaeHns N3bICKaHuiA.

6.5.4 lMNpu npoBedeHUM YacTu UCNIbITAHWIA B MeANeHHOM, a 4acTu UCTbITaHui B BbICTPOM pexume, Ana
onpeaeneHus Modyns gecopmalim no pesyrbTaTam UCNbITaHUMA, BbINOMHEHHBIX B ObICTPOM pexvme, A0MKeH
BBOAUTLCA AONOMNHUTENBHBIN KO3 uLMeHT K, onpeaensieMblii o pesynbTatam ConocTaBUTENbHBIX UCTbITa-
HWIA paguanbHbBIM MPECCUOMETPOM B PasHbIX pexxmmax.

6.5.5 [ns npoekTUpoBaHUs OCHOBAHUA N (hyHAAMEHTOB 34aHWUIA U COOPYXXEHUI YPOBHEN OTBETCTBEH-
HocTul (no cneunansHoMy o6ocHoBaHuo), Il nlll koaddurumneHT K, AonyckaeTcs NpUHAMATL Mo NpUMoxXeHno M.

3HaveHue K, onpefenseTcs No pesynbTatam n1abopaTopHbIX KOMMNPECCUOHHBIX UCTILITAaHUIA IPYHTOB MO

dopmyne

K, = Eood 6.2)
EoedH

roe E, , — ogoMeTpudeckuin Moaynb aedopmMalun rpyHTa, onpegensembiin no pesynbtatam UCnbITaHua
obpasua, Bbipe3aHHOro B BepTuKkanbHOM HanpasneHuu, MIMa;
E, 4 — oOoMeTpudeckuin Moaynb aedopmMalun rpyHTa, onpeaensembin No pesynbratam UcrbiTaHus
obpasua, BblpesaHHoro B ropusoHTanbHoM HanpasneHuy, MlMNa.
6.5.6 [Ins rpyHTOB C BbIpaXkeHHbIMX aHU30TPOMHLIMU CBOMCTBaMM Npu onpeaeneHun koasgdpuumenTta K,
Mo TabnmM4HbIM 3Ha4YeHnsaM B chopmyny (6.1) AononHUTeNsHO BBOAUTCA kKoddduLMeHT aHusoTponum K.

7 MeTtopa UCNbITaHUSl FOPAYMM LUTAMMOM

7.1 CywHocTb MeTOAA

7.1.1 WcnblTaHWe ropsidnm WTamnoMm npoBogaT Anis onpedeneHust cneayrowmx XxapaktepucTuk aedop-
MUPYEeMOCTU Mep3fioro rpyHTa: koadbduLumeHTa oTTauBaHua Ay, koapduumeHTa cXMMaemocTu my, Moayns
aedopmauum E.

7.1.2 XapakTepucTuKkn ornpegensioT rno pesynbTataMm Harpy>keHust rpyHTa BepTUKanbHON Harpyskon B
3ab6oe ropHoi BbIPaBGOTKM (OTKPLITON MW NOA3EMHOW) UMM HEMOCPEACTBEHHO Ha NOBEPXHOCTU FpyHTa C
MOMOLLbIO LTaMMNa C BHYTPeHHUM oBorpesom.

PesynbTaThl ucnbiTaHUs opopMISIIOT B BUAe rpachukoB 3aBUCUMOCTIN OCaAKM WTaMMa OT HarpysKku.

7.1.3 TMpwuucnbiTaHny rpyHTa B WYypdhe pazmepsl Wypda onpegensoT B 3aBUCUMOCTU OT HeobxoaMmoc-
T KpPenneHus eroc cTeH 1 rinybuHel npoxodkn. MuHMmManbHble pasMepbl Wypda B nnaHe 2,0 x 2,0 M.

7.1.4 BblcoTa ropHoli BelpaboTK/ Npy NPOBEAEHUMA UCTIBITaHWA B LUTOMbHE (LWITPeKe) onpeaensaeTca
rabapuTamu yCTaHOBKW, MPUMEHAEMOM A5 UCTbITaHWUIA, U AOIPKHA ObiTb HE MeHee 1,8 M.

7.1.5 TMpoxoaky ropHbIX BbipaboTok cnedyeT OCyLecTBATL ¢ y4eToM TpebosaHuin 4.7.

7.1.6 TexHonoruio Npoxoak1 BelpaboTkn cregyeT NpUHUMATL U3 YCIIOBUA COXPAHEHUS eCTECTBEHHOMO
CMOXEHUs1 Mep3ibIX FPYHTOB.
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7.1.7 Mnowaaka ANA NposeAeHNA UCMbITaHUA [0IMKHA BbIThb CTaHMpoBaHa U OKOHTYpeHa BOA00TBOA-
HOW KaHaBOW.

7.2 O6opynoBaHue u npubopbI

7.2.1 B cocTtaB ycTaHOBKU ANA UCNbITAHUSA FPYHTA ropsivvM LUTaMNoM JOSDKHBI BXOAWUTb:

- LITaMmn ¢ BHyTpeHHUM 06orpeBom;

- oborpeBatolLee yCTPOUCTBO;

- YCTPOWCTBO 151 CO3AaHUA N USMEePEHUS Harpyskn Ha LTamn;

- YCTPOUCTBa Ansi U3MePEeHNA 0CafoK WTamna u TemnepaTtypbl rpyHTa;

- Hacoc AN OTKauYKn BOAbI.

7.2.2 KoHCTpyKuus yCTaHOBKM AokHa obecneumBaThb:

- HarpyxeHue wramna ctyneHamu gasnexus no 0,01—0,1 Mla;

- LeHTpUPOBaHHyto Nepeaady Harpysku Ha LuTam;

- MOCTOSIHCTBO AaBeHNA Ha KaXKA0W CTYNEHN Harpy>XeHust;

- UCKIOYEHUE NPOAONbLHOrO U3rmba Tpyb-LuTaHr (KpenneHue Tpy6-wTaHr npu 6onbLuoi rnyéuHe ucnbita-
HWI MO YeTbIpEM HanpaBneHUsIM).

7.2.3 Wtamn gomkeH ObiTb XXECTKUM, KPYrfblM W MSIOCKUM CO CMSOLWHOM MOAOWBON Nnowaabio
F = 5000 cm2 (aonyckaeTcsa F = 2500 cM2).

KoHcTpyKu M WTaMmna gormkHa obecneunsatb paBHOMEPHbIA HArpeB ero AHuLLa 3rieKTpoHarpesaTenamm
Unun ropsiyen sogon Ao Temnepatypbl He 6onee 90 °C.

7.2.4 OborpeBaiollee YCTPONCTBO AOIDKHO ObITb pacnosioXXeHo no nepumeTpy wramna (wmpuHon 0,3
ero gvameTpa) 1 obecrneymsaTb paBHOMEpPHOe oTTanuBaHue rpyHTa nog wramnom. Npu ucneliraHnm rpyHToB ©
€CTeCTBEHHOWN BNaXKHOCTbHO BbiLle BAIAXKHOCTM Ha rpaHuLLe Teky4ecTu AoMmkHa 6biTb NpegycMoTpeHa npurpyska
WTaMna, cCooTBETCTBYOLWAs BepTUKaNbHOMY HOPMasibHOMY HanpsbKeHUo oT COBCTBEHHOro Beca rpyHTa Ha
OTMEeTKe UCTIbITaHus.

7.2.5 WTamnbl HarpyxaroT ZOMKpaTOM UM TapupoBaHHbIM rPY30M.

7.2.6 YCTPOWCTBO Afsi U3MepPeHUst ocafok wraMna AOSPKHO cOOTBETCTBOBaThL TpeboBaHuam 5.2.6 u
5.2.7.

7.3 MoaroToBKa K UCNbITaAHUIO

7.3.1 Ha noarotoBneHHbIN 3a6oi ropHol BbipaBboTky Mo ee LeHTPY UM HENOCPEACTBEHHO Ha NoBepX-
HOCTb FpyHTa yCTaHaBNMBatOT WTaMM C BHYTPEHHUM 0BOrpeBoM, MOHTUPYHOT YCTPOUCTBO ANsl HarpyXeHusl
LwTamna, penepHyro cuctemMy ¢ npubopamm ans UsMepeHusi ocagok Wramna.

7.3.2 oBepxHOCTb rpyHTa B Npedenax nrowaan ycTaHoBKy WTamMmna JoSPkHa ObITb 3aunLlieHa A0 HeHa-
PYLUEHHOro Mepsnoro rpyHTa v TwartenbHo chnnaHMpoBaHa. Ons AOCTUKeHUA NAOTHOMO KOHTaKTa NoAoLBbI
LWTamna ¢ rpyHTOM NoA WTamn ycTpansatoT NoAyLLKY U3 ManoBaXHOro necka cpeHen KpynHoCcTU TOSLLMHON
He 6onee 1—2 cM 4NSA MMMHUCTBIX U He 6onee 5 cM — Ans KpynHOOBIOMOYHBIX FPYHTOB.

7.3.3 KoHTponb riny6uHbl 0TTanBaHWs rpyHTa Nog LWTamnom NPOBOASAT C MOMOLLbIO TeMMnepaTypHbIX AaT-
YMKOB 1 MeTannuM4eckoro wyna. TemnepaTypHble AaTYNKU YCTaHaBnMBaloT ¢ MHTepBanom B 10 cM B ABe ckBa-
XWHbI gnameTpom 3—4 cm 1 rny6uHoli 4o 80 cM, NpobypeHHble Mo kpasm Wwramna. CkeaXxuHbl HEoGxoaNMO
TLaTenbHO MMAPOU30NNPOBaTL OXJTaXAEHHbIM FMMHUCTBIM FPYHTOM.

7.3.4 Teped Ha4yanoM UCMbITaHWUIA ANS AOCTUXKEHWSA MOMHOro KOHTaKTa Wramna crpyHToM, o6xaTus Bcex
KOHCTPYKTUBHbBIX 311€MEHTOB YCTaHOBKW U UCKITFOYEHUS pasynnoTHEeHUS Mep3iioro rpyHTa cnegyeT NpUnoXnTb
Ha Wwramn (6ea BKOYeHUs ero oborpesa) Harpysky 06XXaTusi, COOTBETCTBYHOLLYIO BEPTUKabHOMY HOPManbHO-
MY HarnpsikeHuo oT coBCTBEHHOro Beca rpyHTa G,y Ha OTMETKe UCMbITaHNA (C y4eToM cobcTBeHHOro Beca
WTaMna v getanemn ycTaHoBku1, HecbanaHcupoBaHHbIX NPOTUBOBECOM), HO He MeHee 0,05 MIMa. Harpysky cre-
AyeT BblAepX1BaTh 40 YCNoBHON cTabunmsauun gecdopMaunm rpyHTa (ocagku witamna). 3atem (6es cbpoca
Harpysku o6xaTus) ycTaHaBnMBaoT NokasaHnsa NpuBopoB Ha HyrneBble AeNeHus!.

7.4 MpoBeaeHUe UCNbITaHUNA

7.4.1 VcnblTaHve NpoBOAAT B ABa 3Tana:

1- aTan — co3gaHne noA WTaMnom 30HbI OTTasABLLEro rpyHTa Ha riy6uHy 0,5 avameTpa wramna nog
AaBneHnem p, COOTBETCTBYIOLUMM HaMPSKEHUIO o, HA OTMETKe UCTbITAHWUS, U NMPUNOXMUTb Harpysky B COOT-
BeTcTBMM C 7.3.4;

2-aTan — ynnoTHeHWe oTTasBLUero rpyHTa cTyneH4YaTo-so3pacTatoluen Harpyskoin. ObLiee ynucno cry-
neHer gaBneHnsa OMKHO BblTb He MeHee NATH.

7.4.2 Ha nepsomM 3Tane wcnbiTaHWiA BKkNoYaloT oborpeB wWrtamna ¢ nomMouwbie oborpesatollero
ycTpoicTea.
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LWtamn oborpeBaloT Ao Tex Mnop, noka raybuHa oTTauBaHUs MNof LWTaMNOM He CTaHeT paBHOW
25—30 cm. Mocne atoro ob6orpes npekpawaoT, u ganbHelwee oTTauBaHye rpyHTa go rmy6uHel 0,5 auameTpa
wtamna (npumepHo 40 cM) NpoMCX0AUT 3a cHeT 3anaca Tenna B OTTasiBLUIEeM croe.

Mpu noHWXKeHUU TeMnepaTypbl FpyHTa Ha rny6uHe 40 cm Huke 0 °C cneayeT NpoBOAUTL KpaTKOBpeMeEH-
HbI 0borpeB Wramna, obecneunsaoLLmnin nogaepkaHue oTTauBaHUs rpyHTa nog WramMnom B Te4eHue nucnbita-
HWs Ao rnyéutHbl, pasHoi 0,5 guameTpa wramna.

7.4.3 OTcyeThbl O TEMMNepaTypHbIM AaTYnKkaM Heo6X0AUMO NPOU3BOAUTE Ha NePBOM 3Tane UCNbITaHUA
CHayvarnauepes Kaxablid yac, a no Mepe NPUBAKEHUA rpaHnLLLI OTTaMBaHust K rny6uHe 40 cm — Yepes kaxable
15 MUH.

Ha BTOpoM aTane ucnbiTaHusl OTCHYETHI MO TeMnepaTypHbIM faTyMKkaMm CHUMAaIOT OAUH pa3s nepea npuno-
XEeHWeM ovepeHON CTYNEeHN aBIieHu s,

7.4.4 WN3mepeHus rnybuHbl oTTanBaHUs rpyHTa MeTannu4eckum LLynom cneayet NpoBOAUTL Ha NEPBOM
aTane UcnbliTaHWs ABaXAbl: MOcrie NpekpaLleHys Nporpesa n NPy AoCTUKEHUN HyNeBbIX TemnepaTtyp Ha rybu-
He 40 cm, a Ha BTOPOM aTarne — KaxAblil pas nepes NpunoxeHnem odepeqHon CTyneHn AasneHus.

7.4.5 lMocne ctabunusavuumn ocagky OTTasBLUEro rpyHTa Npu HanpsbkeHUN Opg (nepBbI 3Tan UCNbITaHWNIA)
Ha WTamn noAaroT CTyneHyaTo-Bo3pacTaoLwwme Harpysku (BTopoit aTan ucneitaHuni). Kaxayto cTyneHb aasne-
HWS BbIAEPXXUBAIOT A0 YCMNOBHOW AiecbopmaLium rpyHTa (0caku Wwramna).

7.4.6 3a KpuTepuii yCnoBHoW cTtabunusaumn gedopmanm NPUHUMAKT CKOPOCTb OCaaKu WTamna, He
npesbiwatoLyto 0,1 MM 3a 2 4 ANA MUHUCTBIX TPYHTOB 1 0,1 MM 3a 1 4 — A4NA Neckos, KPYNHOOBMOMOUHBIX 1
CUINbHOBLIBETPENbIX CKaMNbHbIX IPYHTOB.

7.4.7 OtcyeThl No npubopam Ana namepeHus aedopMalmii NPOBOAAT Ha 060UX 3Tanax UCNbITaHUA
yepes 10; 20; 30 n 60 MnH OT Hayana UcnbiTaHUS 1 Aarnee — Yepes KaxkAbl Yac A0 YCNoBHOW cTabunusauumn
ocafKu LWTaMna Ha KaXkaou CTyNeHN Harpy>KeHusl.

7.4.8 3HaveHWs CTyneHu AaBrieHUs Ha LWTaM Ha BTOPOM 3Tane UcCnblTaHui crnegyeT NpuHUMaTh: 4nsl
NeckoB U MUHNCTLIX FpyHTOBR 0,05 MIMa, Ans kpynHoo6romouHbIX rpyHToB — 0,1 MMa, 4na cunbHOBLIBETPESbIX
ckanbHbIX rpyHToB — 0,2 MMa.

7.4.9 Tlocne okoHYaHWUsI UCTIbITAHUS YCTAHOBKY crielyeT AeMOHTUPOBATb, C MOBEPXHOCTU OTTasABLIEro
rpyHTa noA Wramrnom yaanuTs BepxXHWUiA crioi TonwmHoi 10 cm u otobpatb ABa-Tpu o6pasua ana nabopatop-
HbIX onpeeneHnid HeobXoAUMBIX XapaKTepPUCTUK OTTasiBLUEro U YIIIOTHEHHOTO rpyHTa. MNocne aTtoro cnegyet
yAanuTb Tanbli rpYHT, USMEpPUTb U 3apucoBaTh Yally OTTasABLIEro rpyHTa Noj LWTamrom.

7.5 O6paboTka pe3ynbTaToB

7.5.1 Mo AaHHBIM UCTILITAHWIA BLIYUCAAIOT CPeAHNE 3HaYEeHNUA rYBUH OTTauBaHuUA rpyHTa (Nog LeHTPOM
1 kpasimu Wwramna) H v npupatleHne abConNtoTHON 0caakm WTamna AS,; Ans Kaxkaoi CTyNeHu AaBneHns.

7.5.2 OAns kaxgon cTyneHn AasBneHUs BbIMUCNAIOT cpefHue 3HauyeHUsl NpupalleHnus OTHOCUTENbHON
0caaKku Ad, U MOMHOM0 3Ha4eHUs1 OTHOCUTENLHON OCaAKN Cros No popmynam:

A8, =43, (7.1)
Hi
8,=8, 1+ Aj, (7.2)

7.5.3 TNo BblYMCNEHHBIM 3HAYEHUSAM CTPOAT rpacuk 3aBUCUMOCTU OTHOCUTENBHOW OCaaku WwTamna oT
Aasnenuns &= f(p) (cm. npunoxexue H).
Ha rpachuke npoBoasT ocpedHsIoLLy0 NPAMY0 METOAOM HaUMMEHbLUUX KBaapaToB Unn rpacouHecknm
MEeTOAOM.
3aHauarnbHble 3HaYeHUs p, U §, (NepBasi Touka, BKIloYaemas B ocpeiHeH1e ) MpuHUMaloT AasneHune, pas-
HOE HanpsHKEHWUIO G, 38 KOHEUHbIE 3HaYeHUsl P, U ¢, — Takue, NP1 KOTOPbIX Harpy3Ka Bbi3biBaeT npupalleHne
ocafKu, npeBbillalolliee ee 3Ha4YeHWe Ha Npedblayluen cTyneHu He 6onee yem B ABa paasa.
7.5.4 KoadpuumeHT otTamsaHuns A, no rpaduky & = f(p) NnpUHMMaloT paBHbIM OTPe3Ky, oTcekaeMomy
ocpenHsioLwen NpsIMoO Ha OCU OpAUHaT.
KoadduumeHT cxxumaemoctn my, Mla, BeiMnCHAOT o dopmMyne
my=2% K, 7.3)
Ap
rae Ad — yctaHaBnMBaemoe Mo rpacumky npupaileHue 3HauyeHUs OTHOCUTENBHON 0CaAKU Ha ocpeaHsAoLen
NPsSIMOI, COOTBETCTBYIOLLEE UHTepBany Ap;
K — Be3pa3mepHblii ko3 pULMEHT HanPsHKEHHOTO COCTOSIHUS TPYHTA, KOTOPLIN NPUHUMAaIOT paBHbIM 1,35
Ans1 KpYNHOOBMOMOYHBIX TPYHTOB U CUTbHOBBIBETPESbIX CKanbHbIX rpyHTOB, 1,30 — ANA neckos n
cynecei, 1,20 — ang cyrnuHkos, 1,0 — AN rmuvH.
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Mo nony4yeHHbIM 3Ha4eHnAamM mf BbIHUCIAKT MOAYNb ,qed)opMauMM rpyHTa Eno cbopmyne
g=F (7.4)

rae p — koadppuUNEHT, 3HaYeHUS1 KOTOPOro NPUHUMAOT paBHbIMK 0,8 — ANA KPYNHOOBGNOMOYHBIX FPYHTOB U
CUNbHOBBLIBETPENbIX cKamnbHbIX TPYyHTOB, 0,74 — Ana neckos u cynecei, 0,62 — ANs CYrNUHKOB,
0,40 — ana rnuH.
KoadduumneHT A, onpeaensiiot ¢ TouHocThio 0,001, koadduumeHT m; — ¢ TouHoCTb0 0,0001.

8 MeTopA cpe3a LenvKOB rpyHTa

8.1 CywHocTb MeTOAA

8.1.1 NcnbiTaHns LenuKOB rpyHTa Ha cpes NPOoBOAAT AN onpeaeneHys cneayrowmnx XapakTepucTuk
MPOYHOCTU: COMPOTUBEHUSI TPYHTA Ccpeay T, Yrna BHYTPEHHEro TpeHUs ¢, yAenbHOro cuenieHus ¢ ans kpyn-
HOOGTOMOYHbBIX FPYHTOB, MECKOB U MMNHUCTBIX TPYHTOB.

8.1.2 XapakTepucTuku onpeaensatoT No pesynbTatam cpesa Lienvka B BbipaboTke (pacuucTke, KOTNnoBa-
He, Wwypde, WTpeke U T. N.) No PUKCUPOBAHHON NNOCKOCTU KacaTenbHON Harpyskon Npu ogHOBPEMEHHOM
Harpy>xeHuu1 Lierniuka rpyHTa Harpyskon, HopMarnbHOM K NNOCKOCTU cpesa.

AN rUHACTBIX FPYHTOB NO cneluanbHOMY 3agaHuio MOryT 66Tk NpoBeAeHbl UCbITaHUS Ha Cpe3 Mo cne-
LManbHO NoAroTOBNEHHOM NNOCKOCTM (CNocob «nnaluek») U MOBTOPHbLIN cpes. ATU cnocobbl MPUMEHSAOT Ans
onpegereHns XxapakTepucTUK rpyHTa Npyu Hanuuum B UCCNegyemMom Maccuse NitoCKOCTeN CKOSNbXEHUA U Tpe-
LWMHOBATOCTMW.

8.1.3 [onyckatoTcsa UCnblTaHWUs KpynHorabapuTHOro MOHONUTA, OTAENIEHHOro OT MaccuBa, B KpynHora-
GapuTHOI cpesHo ycTaHOBKe Mo TNy nabopaTopHoro cpesHoro npubopa no FOCT 12248.

B kpynHorabapuTHOI cpesHoi ycTaHOBKe Npu onpeaeneHum nokasarernein NpoOYHOCTHBIX CBOACTB Kpyr-
HOOBIOMOYHBIX FPYHTOB 4OMYCKAOTCH UCNbITAHUSA FPYHTOB HApYLUEHHOTO CIIOXKEHUS € 3a4aHHOM MITOTHOCTLO 1
BMaXXHOCTbH0.

8.1.4 ConpoTusneHune rpyHTa cpesy onpeaenstoT Kak npegenbHoe cpegHee KacaTeribHoe HanpskeHue,
Mpu KOTOPOM LieNnK rpyHTa cpesaeTcsi No PUKCUPOBaHHOM MIOCKOCTU NPU 3aAaHHOM HOpMasibHOM AaBNeHUN.
[ns onpenenexHns saHavYeHNA ¢ U ¢ HeobXOQNMO NPOBECTN HE MeHee TPeX UCNLITAHUIA LIeNIMKOB rpyHTa Npu pas-
MNYHBIX 3HAYEHUSIX HOPMAsbHOrO AaBMEHNUs NMPU NCMbITAHUN O4HOPOAHOIO FPYHTa B OAHOW BbIPaboTke U Ha
ofOHoN rnybuHe.

8.1.5 VcnblTaHWs MOXHO NPOBOAUTL A1 CIIEAYHOLLMX COCTOSIHUN FpyHTa:

- MPUPOOHOrO CIOXEHNS U NPUPOAHON BNaXHOCTU;

- HaCbIMHbIX M HAMBIBHBIX FPYHTOB HE3aBMCUMO OT BMaXXHOCTH;

- KPYNHOOBMOMOYHBIX FPYHTOB HapyLUEHHOro CNOXeHUs C 3a4aHHBIMU 3HAYEHUAMW NAOTHOCTU U BNaX-
HOCTW.

8.1.6 NcnblTaHns NnpoBogAT Mo criedyownm cxeMmam:

- KOHCOMUANPOBAHHO-APEHNPOBAHHBIA (MeaNeHHbIN) cpes — Anst onpefeneHust XapakTepucTuk NpoY-
HOCTU KPYNMHOOBIOMOYHBIX FPYHTOB, MECKOB U FUHUCTBLIX FPYHTOB C NokasaTenem TekydecTtu I, < 1 (Hesasucu-
MO OT ko3t MeHTa BOSOHACKILLEHWS) B CTaBUNIN3NPOBaHHOM COCTOSHIN;

- HEKOHCONMANPOBAaHHBIA (BbICTPLIN) Cpe3 — ANs onpeaeneHust XapakTepUCTUK NPOYHOCTH BOAOHACHI-
LWEHHBIX MUHUCTBIX rPyHTOB (Mpu S, > 0,85) ¢ nokasatenem Tekydectu I, > 0,5 B HecTabunuanposaHHoM
COCTOSIHUMU.

8.2 O6opyanoBsaHue u npubopsbl
8.2.1 B cocTaB ycTaHOBKW A4S UCNbITAHUSA LieNnka rpyHTa METO40M cpesa AOMKHbI BXOANTb:
- KONbLO € BHYTPEHHUM gnameTpom D >200 MM 1 BbicoTon Konbla H = G —%j D, MM. Paamep BKtoueHUn

He JorKeH npeBbilwaTh 1/5 gnameTtpa obpasua;

- XEeCTKUE LUTaMMbl pasMepamMu, COOTBETCTBYIOLNUMN BHYTPEHHEMY AMaMETPY KonbLa;

- MexaH13M A1 BepTUKabHOIO HarpyXeHWs Lienuka rpyHTa;

- MeXaHW3M Aans cosgaHns cpesatoLlei Harpysku ¢ aHKepHbIM YCTPONCTBOM;

- YCTPOWCTBA ANA n3MepeHus aedopMaLuunia Lenuka rpyHTa v npuknagbiBaeMon HarpysKku.

8.2.2 KoHcTpykuna ycTaHOBKM AoMmkHa obecrneunBathb:

- MPUIoXeHWe KacaTenbHON Harpyskn B UKCMPOBAHHON NIOCKOCTM cpesa Unu He Bonee yem Ha 30 Mm
BblLLIE 9TON MNMOCKOCTY;

13



roct 20276—2012

- Nnepeaadvy HoOpMasibHOM U kKacaTenbHON HarpysoK CTyNeHAMU UK B BUAE HeNpepbIBHO Bo3pacTawoLwein
Harpy3sku ¢ NOCTOSIHHOW CKOPOCTbIO;

- rpagyvpoBKYy U3MepUTeNbHbLIX NMpUBopoB U YCTaHOBMEHWE NONPaBoOK Ha NpeofoneHue TpeHus npu
nepemeLleHnn Konbua (Llenuka) oTHoCUTENbHO HENOABUXHOM YacTU YCTaHOBKMU.

8.2.3 [ns co3gaHusi HOpMasibHbIX U KacaTenbHbIX HAarpy3oK NPUMEHSIIOT 4OMKPaTbI UKW TapUPOBaHHbIe
rpysbl.

8.2.4 Mpubopel (npornbomepsbl, UHAMKATOPLI U AP.) ANnst usMepeHns AedopmaLuin CKaTusa U cpesa uenu-
Ka rpyHTa ¢ norpewHocTblo He 6onee 0,1 MM A0SKHBI BbITh HAAEXHO 3aKpeneHbl Ha MeTann4Yeckon penep-
Hou cucTeme.

8.3 MoaroroBka K UCNBITAHUIO

8.3.1 Ha oTmeTKe ucnbiTaHns B BbipaboTke Bbipe3atoT LefIMK rpyHTa ¢ MOMOLLbIO KOfbLa B creaytowem
nopsiake:

- KOMbLLO CMa3bIBaoT C BHYTPEHHEN CTOPOHbI TOHKUM CIIoeM BasesnmHa Ui KOHCUCTEHTHOW CMasku;

- KOMbLO YCTaHaBMMBalOT Ha BbIPOBHEHHYIO U 3aUULLIEHHYIO FOPU3OHTasbHYHO MOBEPXHOCTL FPyHTa B
3apaHee HameYeHHoe NOoMoXKeHWe U NoCTeNeHHO, He AoNycKas NepeKkocoB, BAABMMBAIOT KOMbLO BPYYHYH MU C
NOMOLLbIO AOMKpaTa, obpesast rpyHT BOKPYT KOMbLa;

- NOBEPXHOCTb PyHTa B KOMbLE BbIPaBHUBAIOT U HA BbIPOBHEHHYIO NOBEPXHOCTb YKNaablBaloT Crnoun
MaJioBNaXKHOrO necka (Merikoro unn cpegHen KpynHocTu) TomnwmHon 1—2 cM AnA rAUHUCTBIX FPYHTOB U
3 cM — ans KpynHOOBMOMOYHbBIX TPYHTOB.

B HWKHe YyacTu uenvka Mmexay kpaem KombLia U MOBEepPXHOCTbIO IPyHTa B OCHOBaHUN BbIpaboTKM OCTaB-
NS0T 3a30p pasmMepom 1—2 cM, HO He MeHee 1/2 MakcUMarnbHOro pasmepa BKIHOYEHUI, N0 KOTOPOMY A0SKHA
MPOWTU NIOCKOCTb Cpe3a NPy UCTIbITaHUW. JTOT 3a30p AoIKeH 6biTb BOCCTAHOBIEH B Clydae ero HapyLeHus
npu NOAroTOBKe K cpe3y rpyHTa.

Mpu ot6ope KpynHorabapuUTHLIX MOHOJIUTOB LEENUK FPyHTa oTAenseTca oT Maccuea, Ansa 4ero B ero
HWDKHE M YacTu MeXay TOPLLIOM U MOBEPXHOCTbI0 BbIpaboTky A0MKeH BbITb OCTaBMNEH 3a30p BbICOTOW 1—2 cM, No
KOTOpoMy criegyeT NpoBeCTU NoAPesKy U oTAeNeHWe MOHOMUTa OT MaccuBa rpyHTa. 3atem NOBEPXHOCTL OTPbI-
Ba BblpaBHMBaIOT, a KOMbLO C PYHTOM AOCTaBIISAIOT KYCTaHOBKe, pUYeM Bo n3bexaHue BbiBana rpyHTa ee Top-
Libl 3aKPbIBAKOT cneLaribHbIMU KpbILLKaMMU.

8.3.2 lMocne Bbipe3aHWUsa LenuKa rpyHTa Ha KomnbLo YCTaHaBNMBAKOT LUTAMN U MOHTUPYIOT YCTPOMCTBO
ANsi nepedayv HopMasbHOW U KacaTenbHON Harpysok U penepHyto cuctemy ¢ npubopamum (npormboMepamu,
nHaukaTopamu) ans usmepeHus gechopmaumin cxaTUAa U cpesa Lienuka rpyHTa.

8.3.3 JedopmaLuumu Lenuka rpyHTa cnegyeT onpeaensiTb Kak cpegHeapudgmMeTudeckoe NokasaHum AByX
nNpubopoB, hUKCHPYOLLNX:

- CMeLLeHMe NPOTUBOMONOXKHBIX CTOPOH KOrbLia B HanpaBneHUU NPUIoKEeHUs KacaTesbHOW Harpysku B
M0OCKOCTU Cpesa;

- 0cagKy NpoTUBOMONOXHBIX CTOPOH LUTaMMa 0T HOPMaribHOW Harpy3ku.

8.3.4 lMocne MoOHTaXa yCTaHOBKN U M3MEPUTENbHOW CUCTEMBI 3aMUCLIBAOT HauanbHble NoKasaHus Npu-
60poB (MK ycTaHaBNMBatoT NPMBopPLI Ha HyeBble AeneHus).

8.4 NpoBepeHne ucnbITaHUsl NO cXeMe KOHCONMUAUPOBaHHO-APEHUPOBaHHOIO (MenAneHHOro)

cpesa

8.4.1 lMNpeasapuTensHoe YMMOTHEHWE Lenuka rpyHTa npoBoAsT HOpMalibHbIMW AaBMAEHUSMA p, Npuy
KOTOpPLIX OMNpeaensatoT ConpoTUBIIEHWE rPYyHTa cpesy T.

HopmanbHble gaBneHns nepeaaloT Ha LenuK rpyHTa nocnegosaTtesibHO CTYNEeHAMM; 3Ha4YeHNs AaBneHnin
11X CTyrneHel ykasaHbl B Tabnuue 8.1.

Tabnwuuya 8.1 — 3HaueHuss HOpManbHbIX AABMNEHUA U CTyneHel JABNEeHWSA NpU NpeaBapuUTeSibHOM YNIMOTHEHUW
rpyHTOB

HopmaneHoe pasnexue p, MlMa CryneHu

TpyHTEI naBneHus
P, P, P Ap, MNa
KpynHoo6romouHble;
Meckv rpaBennucTble, KPYnHble N CpeaHen KPYMHOCTU NMOTHbIE;
rmuHel ¢ 1, <0 0,1 0,3 0,5 0,1

Mecku rpaBenucTbie, KPYNHbIE 1 CPeaHeN KPYNMHOCTW CPefiHel NNOTHOCTY;
Mecky Mernkue NnoTHbIe U cpeaHel NIOTHOCTH;

cynecw v cyrnunkn ¢ I, <0,5;

muHeic0< [ <0,5 0,1 0,2 0,3 0,05
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OkonyaHue mabnuysi 8.1

HopmaneHoe gaenexue p, MMa CTyneHu
MpyHTI naBneHns
pﬂ pz p3 Ap, MMa

Mecku rpaBenucTble, KPYMHbIe, CPeaHEN KPYMHOCTU N MENKWUE PbIXIble;
necky NbineBaTbie He3aBUCHMMO OT NITOTHOCTY;
FMWMHNCTBIE TPyHTBI € 1, > 0,5 0,1 0,15 0,2 0,025

OpraHo-MuHeparnbHble U OpraHuyeckue rpyHTbI 0,05 0,01 0,15 0,025

8.4.2 Kaxaylo cTyneHb gaBrneHus nNpun npeasapuTenibHOM YnnoTHEHUA HEOBX0AMMO BbIAEPXKUBATL He
MeHee:

- 5 MUH — Ans KpYNHOOBIOMOYHBIX TPYHTOB 1 NECKOB;

- 30 MUH — ANSA TUHUCTBIX TPYHTOB;

- 14 — ans opraHo-MUHeparsnbHbIX 1 OPraHNYeCKUX IPYHTOB.

KoHeu4Hyto cTyneHb BelAepKMBaOT A0 YCNOBHON cTabununsaunm gedopManun CxaTus Lienuka rpyHTa.

3a KpuTepun ycrnosHon ctabunusaunm gedopmaLii CKaTus NpMHUMaloT NpupaLleHne ocagku Lenuka,
He npesbiwatowwee 0,05 % 3a Bpemsi, ykasaHHoe B Tabnuue 8.2.

Tabnwuuya 8.2 — Bpems ycnoBHon ctabunvaauuv gedopmaummn

Bpems ycnosHow ctabunusauun necopmaiym,
MUWUH
pyHTbI
Cxartune Cpes
Meckn rpagenncTble, KPYNHbIE HE3ABUCKMO OT BNAXHOCTH; CpeaHen Kpyn-
HOCTU W MenKue ¢ KoapuuneHTom BogoHackiwenna S, <0, 5 30 1
Meckn cpeaHern KPYNnHOCTW N Menkne ¢ koadbPULIMEHTOM BOAOHACHILLIEHUS
0,5<§,<1,0; nuinesartele ¢ S, <0, 5;
[MWHUCTbIE TPYHTbI C IL <0,25 60 3
lMeckn nbinesaTble ¢ KOSMPULNEHTOM BogOHACkIWEHNs 0,5 < S, <1,0;
rnuHUCTBIe rpyHThI € 0,25 < 1, <1,0 120 5
OpraHo-MuHeparnbHble U OpraHuYeckve rpPyHTbI 180 10

8.4.3 Bnpouecce npegsapuTesibHOro YNIoTHEH WS LeNWUKOB rpyHTa npu AanbHerLlem UcnbiTaHUM Heob-
XOAMMO 3anuChbIBaTh B KypHare UCMbITaHniA 3HaueHns gecbopMannm cxaTus LLennKoB.

OTcyeTbl N0 NpUBopaM Ha KaXKaon CTYNeH HarpyxeHus creayeT NpoBOANUTD:

- NPU UCTILITAHNAX KPYNMHOOBMOMOUHBIX FPYHTOB U MECKOB — Ha MPOMEXYTOUHbIX CTYNEeHAX AaBneHust B
Hayare 1 KoHLe CTYNeHN 1 KOHeYHOW cTyneHn daBneHns Yepes 10 MUH B TedeHWe NepBoro nonyyaca 1 yepes
15 MuH B TeYeHWe BTOporo nonyyaca, ganee vyepes 30 MUH 40 yCNOBHOW cTabununsauum gedopmalum rpyHTa;

- NPV UCMbITAHUSIX MIMHUCTBIX TPYHTOB — Ha NMPOMEXYTOYHBIX CTYMEHsIX AaBneHuns Yepes 10 MUH 1 Ha
KOHEYHON CTyNeHn Yepes kaxable 15 MUH B TeueHue nepsoro vaca 1 30 MUH B TedeHWe BTOPOro Yaca 1 aanee
yepes 14 o ycrnosHon ctabunusaumm gedpopmauun rpyHTa.

8.4.4 Tocne npeasapnTenNbHOrO YNIOTHEHWS FPYHTa M BOCCTaHOBIEHMs 3a3opa (cM. 8.3.1) nposogsT
cpes Lenuka rpyHTa npuy cTyneH4aToM Uim niiasHOM yBENMYEHUN KacaTellbHON HarpysKu.

Mpuv nepeaade kKacaTENbHOW HArPY3KM CTYNEHSIMN UX 3HAYEHUA He AOIDKHEI NpeBbiwaTh 10 % 3HaveHus
HOpManbHOM Harpysku, Mpy KOTOPOI MPOU3BOAAT cpes. Ha kaxxaol CTyneHn HarpyXeHus 3anucbiBaroT nokasa-
HUA NPUBOPOB Ans u3MepeHus AedopMaLim cpesa Yepes kaxable 2 MUH A0 ee YCNOBHON cTabunusauunm.

3a KpuTepuin ycnosHomn ctabunmsaummn cpesa npuHUMatoT npupaweHme nepemeLleHuns KorbLa B nioc-
KOCTU cpesa, He npeBbiwatowee 0,1 MM 3a BpeMmsl, ykasaHHoe B Tabnuue 8.2.

Mpwv HenmpepbiBHO BO3pacTaloLLei kacaTenbHOW Harpyake CKOPOCTb cpesa Ao/KHa BbITb NOCTOSIHHON U
COOTBETCTBOBaTL YKadaHHol B Tabnuue 8.3. JedopmaLnm cpesa UKCUPYIOT He pexe YeM vYepes 2 MUH.
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Tab6nwuuya 8.3 — CkopocTn cpesa NEeCKOB U MUHWUCTLIX FPYHTOB

pyHTBI CKopocTb cpesa, MM/MUH

MMeckun <0,5

Cynecu < 0.1

CyrnvHku < 0,05

[MWHbI C Ips 30 % < 0,02

CnvHel ¢ I, > 30 % < 0,01

MpwuMeyaHune— puncnsiTaHMAX C NOCTOSIHHOM CKOPOCTBIO Cpe3a criedyeT NPUMEHsATL NPMBopLI C aBTOMaTy-

4YeCKOW 3anuncbio pe3ynbTaToB UCMbITaHWN.

8.4.5 WcnblTaHne cneayeT cyuATaTb 3aKOHYEHHbLIM, €Ciii MPW NPUNOKEHUN oYepeaHo CTyneHn kaca-
TeNbHOW Harpyskn NpoucxoauT MrHOBEHHBIA cpes (CpbIB) OAHOM YacTu rpyHTa No OTHOLLEHMWIO K APYrOn Unn
obuwas gedopmanms cpesa npesblcuT 10 %.

Mpw npoBeaeHWN cpesa ¢ MOCTOSHHOW CKOPOCTBIO 32 OKOHYaHWe UCNbITaHWA MTPUHUMALOT MOMEHT, Koraa
KacaTenbHasi Harpyska 4OCTUrHeT MakCUManbHOro 3HavyeHus, nocre Yero HabnogaeTcss HEKOTOPOE ee CHUXKe-
HMe U YCTaHOBMEHO NOCTOSAHCTBO 3HAaYeHNs aecbopmaLum cpesa, Unn ecnv obLuee 3HaveHne gedopmarim
cpesa npeBbicuT 10 %. Mocne okoHYaHWsA UCNBITaHWSA LeNWKN rpyHTa cCneayeT pasrpy3nTts 1 oTobpaTth U3 30HbI
cpesa gge nNpobbl rpyHTa Ans onpegeneHns BMaXKHOCTH.

8.5 MpoBeaeHUe UCNbLITaHUSA NO CXeMe HEKOHCONMUMAMPOBaHHOTO 6bLICTPOro cpesa

8.5.1 Ha uenuk rpyHTa nepeaatoT cpasy B oAHY CTyneHb HopMansbHoe AaBneHune p, Npu koTopom ByayT
NPOBOAUTL CPes Liefuka rpyHTa. 3HaueHus p ykasaHel B Tabnuue 8.4.

Tabnwuua 8.4 — 3HaueHuss HopManbHbIX ZaBMNeHWn Npu cpeae

TpyHTBI HopmansHoe naenenue p, MMa

[TIMHUCTbIE U OpraHo-MUHeparnbHble TPYHTLI C MOKa3aTenem TeKy4ecTu:
I, <10 0,05; 0,1, 0,15
1,210 0,025; 0,075; 0,125

Ecnu npu aTux 3HaveHuAx yaeT npoMcxoauTb BelAaBNMBaHNe rpyHTa B 3a30p MeXAY KOSbLIOM U NoBepX-
HOCTbI0 BbIPaboTKK, TO UCMbITaHNE HEO6XOAUMO NMOBTOPUTL Ha APYIMUX LieNMKax Npyu MeHbLUNX 3HaYeHUsIX AaB-
NeHUN.

8.5.2 Cpasy nocne nepegaqu HopMarnbHON HArpy3ku NPOBOANAT cpes Liennka rpyHTa He 6onee Yem 3a
5 MUH ¢ MOMEHTA NPUNOXEHUSA HOPMAbHON Harpy3Ku.

Mpu nepeaaqe kacaTenbHOW HArPy3KN CTYNMEHSIMU UX 3HAYEHUSI He AOIDKHBI NpesblwaTh 10 % 3HavYeHun
HOpManbHO Harpysku, NPy KOTOPOK NPoBoAAT cpes (cM. 8.5.1), u NpUnoXeHue CTyneHen AOMKHO cneaoBaTh
yepes kaxable 15—30 c.

Mpu nepepaye HenpepbIBHO BO3pacTalollel kKacaTellbHOM Harpyskm CKOpocTb cpesa NpUHUMaloT B
uHTepBane 5—20 MM/MUH Tak, YTOObI Cpes NpoM3oLLEes B TeYEHUE yKasaHHOTO BPEMEHN.

8.5.3 MoMeHT OKOHYaHUA UCMIBITAaHWUSA YCTaHaBNMBAIOT B cOOTBETCTBUM € 8.4.5. Mo oKoHYaHWUM ucneiTa-
HUA cneayeT 3aduKcnpoBaTh MaKCUMallbHYIO KacaTeslbHyH HarpysKky B MpoLecce UCMbITaHusa U NPpon3BecTn
onepauuu, npeaycmMoTpeHHble 8.4.5.

8.6 MpoBegeHne wucNbLITAHUA MO cneuuanbHO MNOATOTOBMNEHHbLIM MOBEPXHOCTAM (cnocob

«nnawek») U MeTog4oM NOBTOPHOro cpe3a

8.6.1 Mpwu npoBeaeHUM UCNbITAHUIA MO CNocoby «nnaluek» HeobxoaAMMo NPOBECTU NOArOTOBKY rPyHTa B
NNOCKOCTU cpe3a B cneaytolen nocneaosartesibHoCTH:

- ocne UCNbITaHWUA Ha cpes Lenuka rpyHTa NpUpoaHOro CIIOXKEHUsl yCTaHOBKa AoskHa ObiTb YacTUYHO
AEeMOHTMpOBaHa (KpoMe aHKepPHOro yCTponCTBa);

- UenuK rpyHTa B KonbLe cnedyeT nepesepHyTb Cpe3aHHON NOBEPXHOCTLIO BBEPX;

- NOBEPXHOCTb Cpe3a A0SMKHa ObITh 3a4uLLEeHa U BbIDOBHEHA 3anoAnuMuo C KpasiMm KonbLa;
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- B BbIpaboTKe cnedyeT 3a4nCTUTb MOBEPXHOCTL FPYHTa U BBIPOBHSATL €€ B Npeaenax nrowaaun, anameTp
koTopol Ha 20—30 cm go/KeH NpeBbIWaTh AnameTp Konbla.

8.6.2 lNocne 3aBepLUeHUs MOATOTOBKM FPYHTa B MNOCKOCTM Cpesa Lienuk rpyHTa cregyeT CHoBa nepesep-
HYTb M YCTAHOBUTb Ha 3a4MLLEHHYO NOBEPXHOCTb BbIpaboTKu.

Janee cnegyeT nogHATL KonbLo BBepXx Ha 5—10 MM 4ns 06pa3oBaHus B NNOCKOCTU cpesa 3asopa Mexay
KOMNbLOM 1 NOBEPXHOCTbIO IPYHTA BbIpaboTKN, CMOHTUPOBATL YCTAHOBKY B LLIEJIOM M NPOBOAUTL UCTIbITaHWE.

8.6.3 VcnblTaHue crniegyeT npogosmkaTh A0 TEX MOP, NoKa CONpoTUBIIEHNE cpe3y T He AOCTUrHET NOCTOo-
SAAHHOTO 3HaYeHNs.

8.6.4 TMpwu npoBeaeHUN UCNBITAaHWUIA Mo cNocoBy MOBTOPHOIO cpe3a cneuvanbHan NoAroToBKa rpyHTa B
MIockocTU cpesa He TpebyeTcs.

Mocne 3aBeplweHns cpesa Lienuka NPUPoSHOro CrIoKeHUs1 YCTaHOBKY YaCTUYHO AEMOHTUPYIOT, AaBrie-
HUe B JOMKpaTax CHUXatoT A0 Hyfsi, CHUMaIoT npornbomepbl, perucTpupytolimMe BeptukanbHble gedopmauiu.
Mpw 3TOM NokasaHWs ropu3cHTaNbHbLIX NPOrMBoMepoB OCTaOTCA HEU3MEHHbLIMU, T. . hukcupytoT aecdopma-
Ly caBura, NoryyYeHHble Mpu UCNblTaHUN Liernnka.

8.6.5 B nepegHeli YacTu CABMHYTOrO LieNMKa yCTaHaBMNMBAOT YNOp ANA BO3BpaTa Luenvka v ruapoaom-
KparT, onnpatoLuiics Yepes nogxknagHyto NnuTy B cTeHy BbipaboTku. Co3gasas B AOMKpaTe gasneHue, nepeme-
WalT CABUHYTHIN LeNuK B UCXOAHOE NOMOXKEHUe, KOTOpoe OH 3aHUuMan Ao Havana casura. Mpu goctrkeHun
LieSTMKOM WCXOAHOro MOSoXeHns nporubomepsl, uUKCUpyoLe ropusoHTanbHble AedopMaumn, NoKaxyT
HyreBble 3Ha4eHusl.

8.6.6 [lomkpat un yrnop Ang Bo3Bpara LenuMka CHAMaKT U BHOBb MOHTUPYIOT YCTaHOBKY. lNponssoasar
COBUWT LienuvKa no paHee cpesaHHo NOBEPXHOCTU B COOTBETCTBUN ¢ TpeGoBaHnaMu 8.4.

8.7 O6paboTka pe3ynbTaToB

8.7.1 Mo M3MepeHHbIM B MpoLecce UCMbITaHUA 3HaYeHWsAM HOPMasnbHOW W KacaTefNlbHOW Harpysok
BbIYMCMAIOT KacaTenbHble U HopMarisHble HanpsbkeHns t u o, MMa, no hopmynam:

=10 9; 8.1)
A

c=107F, (8.2)
A

rae Qu P — kacaTenbHas M HopMalbHasa Harpy3sku K MiocKoCT cpesa CoOTBETCTBEHHO, KH;
A—nnolwagb cpesa, cM2,

Mo n3aMepeHHbIM B poLiecce UCTbITaHWi 3HaueHUAM AecdopManmm cpesa Al, COOTBETCTBYIOLLMM pasnuy-
HbIM HanpsKeHUsIM T, CTPOSAT rpacuk 3aBncumoctn t = f(Al) (cm. npunoxexue ).

3a conpoTuBIeHWe rpyHTa NPUHNMaIOT MakcMarbHoe 3HadyeHe t, nonydyeHHoe no rpacduky t© = f(Al)
Mpu 3HaYeHusX gedopManmmn Al, He nNpeBbiatoLmnx 50 MM.

8.7.2 Yron BHYTPEHHEro TpeHus ¢ 1 yaensHoe cuenmeHne ¢ onpeaensioT rno rpaduky t = f(p) (cM. npu-
noxeHwe H), NTOCTpoeHHOMY MO pesynbTatam He MeHee YeM TpeXx UCNbITaHWA LLenUKoB rpyHTa (cM. 8.1.4).

3HayeHWe c onpedensoT Kak OTPe3oK, OTCEKAEMbIA ocpeaHsAoLen NpaMoi rpadumka, NpoBegeHHON
MEeTOA0M HauMeHbLUWX KBadpaToB Ui rpadnyecknm MeTOAOM, Ha OCK opauHaT, a tg ¢ — Kak yron HakroHa
3TOM NpAMOIA kK ocK abeuuce.

9 MeTopn BpawaTenbLHOro cpesa

9.1 CywHocTb MeTOAa

9.1.1 UcnbiTaHns rpyHTa BpawaTtensHeIM Cpe3om NpoBoaAT ANs onpeaeneHns cneayrowmx Xxapakre-
PUCTUK NPOYHOCTU: COMPOTUBEHUSA FPYHTa Cpesy T, CONPOTUBIIEHUS TPYHTA HeJpeHUPOBaHHOMY CABUTY C, U
OLEHKN MPOCTPaAHCTBEHHOW M3MEHYMBOCTA MPOYHOCTU TNIMHUCTHIX, OpPraHO-MUHEpPanbHbIX U OpraHUYeckmnx
FPYHTOB, B TOM YMCE C KPYMHOOGMIOMOYHBIMI BKHOUEHUSIMU pasMepamn 2—10 MM B konudecTBe He Gonee
15 % no macce.

Ycrnosusi npMMeHeHMs MeToaa npueeaeHsl B Tabnvue 9.1.
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Tab6nwuuya 9.1 — Ycrnoeus npuMeHeHUs1 METOAA BpawaTenbHOro cpeaa

YcnoBus npumMmeHeHus metoaa

Fwpporeonoru- M M M
MHUMAnNb- WHUMATb- MHUMATIbHAsA
FpyHT™ uecune Mecro Fy6una HbI AMamMeTp | HbIli Auame nnol Ka
ycnosusi npoBeaeHus UCMbITAHUSA, A p A P Luan
CKBaKMHBbI, obcapHbIX cpe3a IpyHTa,
UeNbITaHUA M %
MM TPYO, MM cm

CyrnnHKW, MWHbI cIL >0,50; | Bolwenunxe | B maccuse

opraHo-MuHeparbHble U YypOBHA nog- | HWxe 3abos

OpraHNYecKNe rpyHThI 3emHbIX Bog | BypoBoii ckea- 0,5—20 89—146 89—146 200—600
XXWHbI

CyranHkm, rmvkbl ¢ 1, > 1; Bolwe nHxe | B maccuee c

OpraHo-MuHeparbHble 1 YPOBHA MOA- | NOBEPXHOCTU 0,3—20 — — 200—600

opraHu4eckne rpyHTbI 3eMHbIX BOg,

9.1.2 UcnbiTaHne BpallaTenbHbiM CPEe30OM NPOBOAAT B YCIIOBUAX NPaKTUHECKOro OTCYyTCTBUA ApeHNpo-
BaHNA NyTeM NpUnoXxeHna FOPMSOHTaﬂbHOﬁ KacaTenbHOWN Harpysku n cMeLlleHna rpyHTa no LMNMMHApUYECKOn
NOBEPXHOCTU, o6pa3yeM0171 BpaLleHUeM KpbiNbYaTKu HXKe 326051 CKBaXKUHBI N B MacCUBE.

9.2 O6opyaoBaHue u npudopbl

9.2.1 B cocTaB ycTaHOBKU ANA UCNbITaHUA rpyHTa BpallaTebHbIM CPe30M A0MMKHbI BXOAUTD:

- pabo4unin HaKOHEYHWUK C NONAacTAMU (KpbiNbyaTka);

- WITaHru;

- YCTPOWCTBA ANs CO34aHNSA N U3IMEPEHUsT KPYTALLETNO MOMEHTA;

- YCTPOWCTBO AN BAABNMBAHWSA KPbIfTbYaTKA B IPYHT.

Onst ucnblTaHUs rpyHTa B MaccuBe yCTaHOBKY AOMOSHSIIOT YCTPOUCTBOM ANA OTKMIOYEHWUA KpbINbYaTKu OT
LUTaHT, MO3BOMSAOLNM USMEPSITb TPEHNE LUTAHT O FPYHT NPpY HENOABUKHON KpblfibYyaTke.

9.2.2 KoHCTpyKLMs yCTaHOBKN AoMkHa obecneynBsaTh:

- BA@BNMBaHME KPbIMbYaTKA B FPYHT HUXKe 32605 OMbITHOW CKBaXKMHbI UM MaccuB U hukcauuio ee Ha
3aaHHom rnybuHe;

- nepeaady KpyTALero MOMeHTa Ha KpblfbyaTKy;

- rpady1poOBKY YCTPONCTBA ANA U3MEPEeHUs KPpYTALLEero MOMeHTa;

- ouKcupoBaHWe WTaHr Ha 3adaHHoN riybuHe, Uckmovatowee camMonpoU3BOiIbHOE BepTUKabHOe U
ropn3oHTaribHoOE NepemMeLleHns WTaHr U KpblTbYaTKA.

9.2.3 YcTaHOBKM JOMKHBI UMETb TEXHUYECKNA NacnopT, MHCTPYKLMIO NO SKCnyaTaunm 1 rpagynpoBoy-
Hyto Tabnuuy NpeanpusaTUA — U3rOTOBUTESNA U3MEPUTENIBHOTO YCTPOCTBA.

9.2.4 TloBepku N3MEPUTENBHOrO YyCTpoCcTBa HEOBXOAMMO MPOBOANTL MPU NOMYYEHUA ero ¢ npeanpusi-
TMS 1 Nepeq Bele3goM Ha nonesble paboThkl, HO He pexe oJHOro pasa B 3 Mec, a Takke Nocne BbiBNEHNUs U
yCTpaHeHUs HeNCnpaBHOCTEN N3MEPUTENBHOTO YCTPOUCTBA UMK 3aMeHbl ero getanen. PesynbTaThl NOBEpOK
cnegyeT obopMIIATb aKTaMm.

9.2.5 TMepuoanyeckn Heobxo4NMMOo NPOBEPSTL NPSIMOMUHEHOCTL LUTAHT MyTEM UX COOPKX B 3BeHbSA AN~
HO 3 M Ha poBHOW NOBEPXHOCTU. OTKMOHEHWE 3BEHbEB LUTaHT OT MPSIMON FIMHMMW He JOSPKHO NPEBbIWAaTh 3 MM B
no60o NIOCKOCTU MO BCer ANUHe NpoBepseMoro 3seHa. ConpsikeHUs 3BeHbEB LUTaHT Takke A0MKHbI obecne-
YnBaThb NPSAMONNHENHOCTb.

9.2.6 B 3aBMCUMMOCTU OT BUAA U COCTOSIHUS FPYHTA UCMONb3YHOT creaytoLime TUMbl KpblfibYaTKu (CM. Npu-
noxenue P):

- TUN | — nNpw UcnbITaHUAX rNUHUCTBIX TPyHTOB ¢ 0,5 < [, < 0,75, opraHo-MyUHeparibHbIX TPYHTOB, B TOM
yncne ¢ KpynHoOBIOMOYHBIMU BKIIOUEHUAMU pasmepamn 2—10 mm, B konndecTtse MeHee 15 % no macce;

- TN [l — Npu ucnbITaHUAX FMMUHNCTBIX TPYHTOB ¢ 0,75< 1) <1, opraHo-MuHeparnbHbIX, B TOM Y1CTIEe C Kpyn-
HOOBNOMOYHBIMU BKIIOYEHUAMN pasmepom bonee 10 MM, B konnyecTee MmeHee 15 % no macce;
- TUn [l — NpY UCNBITAHWUAX MUHUCTBIX TPYHTOB € I, > 1, opraHo-MuUHepanbHbIX 1 OpraHUYecKUX rpyHTOB

(6e3 KpyNHOOBMOMOUHBIX BKIIOUYEHWIA).
9.2.7 YcTpONCTBO ANA U3MEPEHUS KpYTALLLEero MOMeHTa Ao/kHO BbITb NporpagyvposaHo. Mo peaynbTa-
TaMm rpagyvpoBKU COCTaBNAOT rpaduk (Tabnuuy) 3aBMCMMOCTU KpyTALwero momeHTa M, KH - cm, oT nokasaHui
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nsMepuTenbHoro yctporictaa N, CM, M BBIMUCASIIOT MOCTOSIHHYIO XapaKTePUCTUKY USMEPUTENLHOMO YCTPOMCTBA
n, kH, no chopmyne

©.1)

z|x

9.3 lNogroTroBKa K UCNbLITAHUIO

9.3.1 MNpuucnbITaHAU rPyHTa B CKBaXKUHE NPOXOAKY OMbITHOM CKBAXKUHBI OCYLLIECTBISAIOT C y4EeTOM yKasa-
HUA 4 4.

3a60i1 ONbITHOM CKBaXKUHbI A0MKeH BbITb pacnonoxeH Ha 0,4—0,5 M BblLLie OTMETKA UCTILITAHWUA FPYHTA.

9.3.2 CobpaHHY!0 KOMOHHY LUTAHT € KpblfbyaTkon obwen anuHoi Ha 0,8—1,2 M 6ornbLie rny6uHbl oTMET-
KW UCMNbITaHWUA rpyHTa BepTUKAbHO (MO OTBECY) ONYyCKatoT B CKBaXKUHY U NMaBHO BAABMBAIOT B IPYHT, 3arny6-
NAA KPbINbYATKY 4O OTMETKA UCTIbITaHUA.

9.3.3 lMpu UcnbITaHUU rPYHTA B MacCUBE KpbiNbYaTKy BAABMMBAIOT B IPYHT, NPUMEHSIS B Cny4vae Heobxo-
ANMOCTW pblyaru, A0MKpaThl Unu cneuunanbHble yCTPOUCTBA, MOCTENEHHO HapallmMBas KOSIOHHY LWTaHr.

9.3.4 lMocne norpyeHuUsa BepxX KOMOHHLI WUTaHT COEAUHSIIOT C FOMOBKOWM YCTPOUCTBA ANA CO34aHUa U
N3MepeHUs KpYTALLLEro MOMEHTA U 3anncbiBalOT HavanbHble NokasaHus npnubopos.

9.4 MpoBeaeHUe UCNbITaHUA

9.4.1 C nomoLupblo YCTPONCTBA ANA CO3AAHUA KPYTALLEro MOMEHTa BpaLLaloT KOMOHHY WTaHT € KPbifb-
YaTkoW ¢ yrnosow ckopocTbto 0,2—0,3 rpaa/c. Mo mMepe BpalleHUs 3anucbiBaloT nokasaHns Nnpubopos AnA
N3MEepEeHNs KpyTALLIero MOMEeHTa 10 0CTUXEeHNUA MakcuMansHoro nokasaHusa N, ., COOTBETCTBYIOLLIEro Makcu-
ManbHOMY 3Ha4YeHWIo KpyTALero MoMeHTa M, ..

9.4.2 [anee npogomxaloT BpalleHWe C YrioBoi ckopocTbio 2—3 rpad/c Ao YCNoBHOW ctabunusauum
3HaYEeHWU KpyTALWEro MoMeHTa, 4OCTUraeMon 3a 2—3 NosHbIX 06opoTa WTaHMu, U 3anUCbIBalOT YCTaHOBUB-
Leecs 3HaveHue Nym, COOTBETCTBYIOLLIEE YCTAHOBUBLIEMYCS 3HAUEHMIO KpyTSALLlero momeHTa M,..

9.4.3 Tlpn UCMBbITAHUN FPYHTA B CKBaXXKMHAX AONYCKAETCA HE YUUTBIBATL TPEHWE LWITAaHT KpbiNbYaTku No
TPYHTY M MPUHAMATL KOYTALLIMA MOMEHT Ha MpeoaoneHne 3Toro TpeHust My paBHbIM HyNIo.

9.4.4 TNpwu ncnblTaHWW rpyHTa B Maccuee Ansa onpeaeneHns M, oTcoeanHsIoT Kpbinb4aTky 0T KOMOHHbI
LUTaHr 1 oMnpeAenstoT NokasaHusa usmepuTensHoro npubopa N, B cooTseTcTBUU C 9.4.2.

9.4.5 UcnbiTaHWs B MaccuBe MOXHO NPOBOAUTL A0 FMyBuHbI, rae OTHOLWEHWe

Me-Mo 5.
(4
Mpy MEHbLUMX 3HA4YEHUSX 3TOr0 OTHOLLEHNSA UCMbITaHWE cnedyeT NPOBOAUTL B CKBAXMHE.
9.5 O6paboTka pe3ynbTaToB

9.5.1 To AaHHbLIM UCMLITAHWA BEIMUCNAICT KpYTALLME MOMEHTbI M, .., M, M, no chopmynam:
Minax = 1 Ninays 9.2
M,=n-Ny; (9.3)
M, =n-N,, (9.4)

roe n — NocTosIHHas U3MepUTENbHOrO YCTPOMCTBA, KH, onpedensemas no pesynbTatam rpaaynpoBKu;
Niaxs Nyer — MaKcuMarbHoe 1 ycTaHoBUBLUEECS NOKasaHNs U3MepUTeNIbHOro yeTpoiicTea, oM;

N, — nokasaHue N3MepuUTeNbHOro YCTPORCTBA, XapakTepuaytoLLiee TPEHUE WTaHT O FPYHT MPpU OTKIHo-
YeHHOW KpblfbYaTKe, CM.,

9.5.2 3aconpoTuBneHue rpyHTa cpesy t.._ ., MMa, npuHUMaloT sHaqeHue, onpeaensemoe no opmyne

max?

T = Mmax - MO (9-5)

max B 4

rae B — nocTosHHas KpbINbYaTKy, CM3, NpUHAMaeMas B 3aBUCUMOCTN OT TUMa KPbITbYaTKU Mo MpUoXeHuio P.
9.5.3 [1n8 FMUHUCTLIX, OpraHo-MUHeparbHbIX M OPraHN4eCKIX BOAOHACILLEHHBIX TPYHTOB Mo pesyrbTa-

Tam UCMbITaHWA MeTOAOM BpaLLaTeNbHOro cpesa onpeaensitoT ConpoTHUBEHe HeAPEHNPOBAHHOMY CLBUTY C,,

NpUHAMas ¢, = 1,

max*
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MpunoxeHne A
(pexomeHgyemoe)

MeToA UcnbITaHuA FPyHTa NpecCUOMETPOM C CEeKTOPHbLIM NPpUNoXeHUueM Harpy3ku

A1 CywHocTb MeTOAA

A.1.1 AcnbiTaHne rpyHTa NMPeccUOMETPOM C CEKTOPHbLIM MPUITOKEHNEM HArpy3kv NPOBOJAT AN onpedeneHus
moayns gecdopmaumm E n mogyns ynpyroctu Ey NecKOB NMOTHbIX U CPeAgHel NNOTHOCTU, FMMHUCTLIX FPYHTOB C Nokasarte-
nem Tekyyectun I; <0,50, a Takxe NonycKarnbHbIX 1 CKanbHbLIX FPYHTOB.

A.1.2 Moaynb gedopmaumum onpeaensior No pesynbTaTtam Harpy>KEeHWs rpyHTa B CTEHKaX CKBaXKMHbI FOPU3OHTarb-
HOW Harpy3Kkom, nepegaBaemMon Ha rPyHT ABYMS1 CTanbHbIMU MyaHCOHaMU-LUTaMnamu, pacnonaraeMbiM1 Ha guameTparb-
HO NMPOTMBOMONOXHbIX CTOPOHAX CKBaXWHbI. Mogynb ynpyrocTu onpeaensioT No pesynbTatam nocrneayowen pasrpysku
rpyHTa.

PesynbTaTtbl ncneiTaHua oopMnsioT B BUAE rpadumka 3aBMCMMOCTU FOPU3OHTANBHbLIX NEPEeMELLEHNIA rpyHTa oT
rOPU30OHTaNbHOIo AaBMNeHUs.

A.1.3 Tpu npoxoake onbITHON CKBaXUHbI cneayeT cobniogaTe Tpeboranus 4.4,

A.1.4 dunameTp CKBaXWHbI HE JOIXEH NPEBbIWAaTL AnaMeTp 3oHAa npeccuomeTpa bonee yem Ha 10 Mm.

A.2 O6opyaoBaHue n npuéopobl

A.2.1 B cocTae ycTaHOBKM (MPeccroMeTPpUHECKOro KOMNIeKkea) Ans UCNbITAHWA FPYHTa NPECCUOMETPOM C CEKTOP-
HbIM MPUIOXEHNEM Harpy3Kkun JOMKHbI BXOAUTH:

- 30HA C ABYMSI CTanbHbIMW MYaHCOHAMW (OAWH U3 KOTOPbIX SBNAETCA BbIABWKHBIM), 06€CNeYnBalowmmm CEKTOPHYIO
nepegavy Harpy3ku Ha CTEHKU CKBaXKUHbI;

- Harpy3o4Ho-pacnpegenvTensHoe yCTPOUCTBO ANA CO34aHUA U M3MEPEHNA AaBNEHNA B Kamepe 30Haa u obbema
3aka4mBaemMoll B rmapocuctemy pabouer xuakoctn. HarpysodHo-pacnpeaenutenbHoe YCTPOUCTBO BKNouaeT B cebsi
npecc-o6LemomMep, py4HOM Hacoc, MaHOMeTp, pabounin n c6POCHON BEHTUNM;

- HanopHbIV TPYBGONPOROA, CNOMOLLBIC KOTOPOro gaBneHne paboqen XnakocTn OT Harpy3oHHo-pacnpeaenuTenbHO-
ro ycTponcTBa nepefaeTtcs B kamepy 30HA3;

- MepHasi eMKOCTb C pabouen xnakocTblo. B kauecTBe nocnegHen ucnonb3yloT rmgpaenuyeckoe, TpaHchopmaTop-
HOE WIK ApYyrue HearpeccuBHbIE MO OTHOLLEHUIO K pe3UHe Macna;

- TApMPOBOYHbIE KOIbLA.

A.2.2 KoHcTpyKuMs yCTaHOBKM JOIKHA o6ecneunBars:

- BO3MOXHOCTb CO34aHuUs 4aBIEHUs] HA IPYHT CTYMEHsIMU, BENWYMHA KOTOPLIX B 3aBUCMMOCTU OT TUNA U COCTOSIHUSA
rpyHTa moxeTt meHaTbes oT 0,05 go 1,0 MMNa;

- NOCTOSIHCTBO AaBIEHNS HAa KaXA0W CTYNEHW Harpy>KeHust;

- cBoBOAHbIN X04 NyaHCoHa {BbIABUXEHUE €70 U3 Koprnyca 3oHga) Ha 15—20 mm;

- BO3MOXHOCTb TapUPOBKM 30HAA.

A.2.3 Tnowaap HarpyKeHns rpyHTa nyaHcoHamm AorxHa 6biTb He meHee 200 cm2.

A.2.4 TlorpeluHOCTb M3MEpPEHUs fAaBNEHUs B Kamepe 30HAa He AoMKHa NpeBbiwaTth 5 % cTyneHn gaBnexHus.

A.2.5 TMorpelwHoCcTs n3MepeHUsi AnameTparbHbIX NepeMELLEHUI CTEHOK CKBXKUHbI HE [I0MXHA NpeBbiwaTh 0,02 Mm
B Npeaenax paboyero xoaa nyaHcoHa, KOTOPLIN AOMMKEH GbiTb HE MEHeE 5 MM.

A.2.6 V3mepeHune nepemMell,eHWin NyaHCcoHa NPOBOASAT onpeeneHnem obbema paboyuen XugkocTu, pacxoayemon
Ha paclypeHne Kamepbl 30Haa.

A.3 MoaroToBKa K NCNLITAHUIO

A.3.1 MNepea npoBegeHUEM VCTbITAaHUIA B CKBAXKMHE NPOBOASIT ONPECCOBKY M'MAPOCUCTEMbI ABNEeHUEM BbilLe MakK-
cumaneHoro pabovero p,,, Ha 20 % 1 TapupoBKy NPECCMOMETPUHECKOro KoMnnekca. [lns 3Toro 3oHA noMeLLaoT B Tapupo-
BOYHbIE KOMbLA U NPOBOASIT HAarpy)XeHUe BCEro KOMIIIEKCa B PEXMME, MPUHATOM A1 ONbITOB. 3TU onepauum NoOBTOPAIOT
nocre onbITOB B K&XO0W CKBaXMHE M NOCINe Kaxaoro nepemMoHTaxa rugpocuctemMsl (M3MEHEHNA AnuHbl TpyGonpoeoaa,
3aMeHbl NOBPEXAEHHOro 3M1aCcTUYHOIO CUMOBOIO SNeMeHTa u np.).

Y4yeT gethopMmMpyemMocTy caMmmx Konew NpoBOAAT Mo pe3ynbTaTtaMm crieyuansHOW UX TapupoBKK € UCMONb3OBaHNEM
MHAMKaTOPOB 4acoBOro TMna.

A.3.2 TMocne npoBedeHus TapypOBKM 30HA Ha OYPOBBIX LITAHrax ONyckaloT B CKBaXXMHY Ha 3aAaHHyto rny6uHy. 3oHg,
yCTaHaBNMMBAIOT TakK, YToObI ero cepeauHa Gbina pacnonoxeHa Ha 0TMETKE NCTbITAHUS.

C nomMoLLbIo py4YHOro Hacoca B rMapoCUCTEME YCTaHOBKU NIABHO NOAHUMAIOT AaBNeHWe 40 HavanbHOW BeNUYNHBI
Pg, NPy KOTOPOI 06ecneunBaeTCs HaAEXHbIA KOHTAKT NyaHCOHOB CO CTEHKOM CKBaXWHbI, MOCNE Yero pyHHON HAcoC OTKNI0-
YaloT OT rmgpocmcTemsl. [pn 3TOM N3MepAIOT HavanbHbIR M KOHEYHbIV YPOBHW paboYel XUaKoCcTh B MEPHON EMKOCTH, 4TO
HeobxoaMMOo Ansi oNpeaeneHusl guaMeTpa CKBaXXUHbI B MECTE UCMbITAHUS.

[aeneHne p, npn 06paboTke ONbITOB U NOCTPOESHUM IPadOMKOB NCMbITAHWIA MPUHUMAIOT PaBHbLIM HYIO.
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A.3.3 Tpu yCTONYMBBIX CTEHKaX CKBEXUHbI ONbITbl HAHYMHAOT € 6onee rnybokux OTMETOK, MOCTENEHHO NOAHMMAs
30HA4 Ha Apyrve 3aJaHHble OTMETKM UCMbITaHWIA.

A.4 lMpoBeneHne ncnbiTaHUA

A.4.1 AcnbiTaHWsi NpeccnoMeTpoM C CEKTOPHBIM NPUNOXEHNEM Harpy3ku NpoBoasAT B COOTBETCTBUM € 6.4.1.
A.4.2 Kaxgylo CTyneHb AaBleHWsi BblAEpXWBaOT OO YCNOBHOW cTabunu3auuu gedopmauuy rpyHra B COOT-

BeTCTBUM C 6.4.2.

3a kpuTepuii ycnoBHoW ctabunusauum gecopmanum NPYHUMAIOT CKOPOCTb YBENMYEHNUS Pagnyca CKBaXWHbl, He
npesbiwatowyto 0,1 MM 3a BpeMsi, ykazaHHoe B Tabnuue 6.2, CKoppeKTMPOBaHHOE C y4eTOM NPUMEHaHna 2.

A.4.3 Pexum ucnsiTaHWin Ha3Ha4aT B COOTBETCTBUM C yKa3aHnamm 6.4.3 11 6.4.4.

A.4.4 NamepeHuss gechopMauuii rpyHTa Ha KaXO4OW CTYNEeHW AaBreHwusi NPOBOASIT C MOTPELHOCTLIO N3MEPEHUs
nepemelleHnii 0,02 MM 1 ¢ YacTOTOW, NpuBeAeHHON B Tabnuue A.1.

Tabnunua A1 —Tlopsgok cHATMSA oTcueToB Aedopmaumnii NPU UCTNbITAHUSIX NPECCUOMETPOM C CEKTOPHBLIM NPUIOXe-

HUEeM Harpysku

Pexxum ucnbitaHun

IpyHTBI
MepnneHHbIi bbicTpbin
Meckn Yepes kaxgbie 2 MMH B TeveHune nepBbix | Yepes kaxapie 20 ¢ B Te4YeHMe nepebix
10 muH, ganee yepes 5 MUH 2 MWH, panee 4epes 1 MuH
MuHuCTHIE Uepes kaxable 4 MUH B TeYEHME NMepBbIX | Yepes kaxaylo MUHYTY B TEHEHUE NepBbixX

20 muH, panee uepes3 10 MuH

5 MuH, ganee vepes 3 MuH

I'IonyCKaan ble N CKaribHble

Yepes kaxayio MUHYTY B TEYEHWUE NEPBbIX
5 MuH, ganee vepe3 3 MUH

Yepes kaxable 15 ¢ B Te4eHne nepBon Mu-
HYTbl, Aanee vepe3 1 MuH

A.5 O6paboTka n npeacTaBneHne pe3ynbLTaToB

A.5.1 MNocTpoeHwme rpacnKoB UCMbITaHNA NPOBOOSAT B COOTBETCTBUM € 6.5.1.

A.5.2 Mopynv gedopmaumm rpyHTa E, Mla, onpepensitot B cootBeTcTBUKN € 6.5.21 6.5.3.

A.5.3 [ns coopyxeHui ypoeHen oteeTcTBeHHOCTY Il v 1l npun BeICTPOM pexnme HarpyxeHus mogynb aedopmaumm
rpyHTa E, MlNa, ponyckaeTcsa onpegensTs no popmyne

E:K.\P.rOA7p,
Ar

rge K — nonpasoYHbli ko3hPULUKNEHT Ha o6bemHbIV adbdekT (K = 0,86);
¥ — koapdDVLNEHT YCrOBUI Harpy»XeHusl, 3aBucsLwLMmn oT koadduumeHTa lNyaccoHau OT YrNOBOro pasmepa nriowaa-
KM HarpyxeHus 2 3, KoTopblIi onpegensieTcs No HoMorpamme (CM. pucyHok A.1);
Iy — Ha4anbHbIA paanyc CKBaXNHbI, COOTBETCTBYIOLWLNIA 3HAYEHNAM Py U Arg Ha rpadyke ueneiTanusa Ar = f(p), cm;
A p — npupalleHne gaBneHns Ha CTEHKY CKBaXWHbI MEXAY ABYMSA TOYKaMU, B3ATLIMU Ha ocpeaHsiiowen npsimoi, MlMa;
Ar— npupaweHune nepeMeLwweHns CTEHKM CKBaXMHbI (Mo pagnycy), COOTBETCTBYOWEe Ap, CM.

(A1)
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=Gy = 0,1; ==y =0,2;, ==y =0,3; === v=04
[ — nonoBuHa yrna cekropa Harpy>eHusi; v — kosdhuumeHT nonepeyHoro pacluuperusi (Myaccoxa)

PucyHok A.1 — Homorpamma gns onpegenexus koadduumneHTa yenosun Harpyxenns ‘¥ npu onpegeneHum
moaynsi agecpopmaumm rpyHta
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Mpwvnoxenne b
(pexomeHngyemoe)

MeTopA UcnbITaHUA NONAcTHbLIM npeccuomMeTpom

B.1 CywHocTb MeTOAA

B.1.1 WcnbiTaHmsa nonacTHeIM NPECCMOMETPOM NPOBOASAT Ansi onpeaeneHna moayns gedopmauum E neckos, rmu-
HUCTbIX, OPraHo-MUHepabHbIX U OPraHUYECKUX FPYHTOB.

B.1.2 Mogyne pgecdopmauumn onpeaensioT No pesynbTataM HarpyXeHus WTamnoB-rnonacte ropu3oHTanbHou
Harpyskow B CKBa)XWHE Ui MaccuBe rpyHTa NoCPeACcTBOM CMeLmnanbHOro Harpy3o4HOro yCTPOMCTBA, PACNONOXEHHOTo Ha
NOBEPXHOCTH.

Pesynbtathl uMcnbiTaHMn odopmnaloT B BuAe rpaduka 3aBUCMMOCTU MNepeMelleHns WTamnos-nonacten ot
Harpysku.

B.1.3 lMpu npoxoake onbITHOM CKBaXXWHbI cneayeT cobnioaatb Tpebosanusa 4.4,

B.1.4 [pnuncnbiTaHNAX B CTEHKAX CKBAXXWH AWamMeTpP CKBaXXUHbI OIMKEH ObiTb MEHbLUE paCcCTOAHUSA MEXAY WTamna-
MU-TIONacCTAMU HE MEHee YeM Ha 2 CM.

B.1.5 [Mpw ucnbiTaHNAX HWKE 32605 CKBAXXMHBI MMHMMAarbHasi IMyouHa norpyxeHnsi HAKOHEYHUKa OT 32605 CKBaXXK-
Hbl 4O Bepxa WTamna-nonacTu 4onxHa 6uiTb He MeHee NOSIOBUHBI ANMHbI LUTAMNA-NoNacTu.

B.2 O6opyaoBaHue n npnéopol

B.2.1 BcocTtae ycTaHOBKM A4NSA UCMbITAHNA IPYHTa NONACTHLIM NPECCUOMETPOM AO0IMKHBI BXOANTL:

- HAKOHEYHMK CO LITaMNaMm-nonacTsaM1 U HANPaBNSIOLWUM CTaKaHOM;

- YCTPOWCTBO A5 CO34aHUSA U M3MEPEHNA QaBNEeHWsA HA WTaMIbl-NONacT HAKOHEYHWKA,;

- YCTPOMCTBO ANS M3MEpPEeHWA NepeMeLLEeHNS LITaMNOB-NONAacTeN HAKOHEYHWKA.

B.2.2 KOHCTpyKUMs yCTaHOBKM AoMmkHa obecnevmears:

- BO3MOXHOCTb CO3JaHus AaBNeHns Ha rpyHT cTyneHsimm no 0,01—0,1 MMa;

- MOCTOSIHCTBO AaBMNEHWS Ha K&XXA0MN CTYNEHW HarpyXXeHus;

- BO3MOXXHOCTb TAPUPOBKM HaKOHEYHMKa CO WTamnaMu-nonacTsiMu.

B.2.3 HakoHe4YHWK JOMmKeH COCTOSTb U3 ABYX XKECTKMX LUTAMMNOB-NONACTEN NPSIMOYTroNbHON HOPMBbI, PACNONOXKEH-
HbIX CUMMETPUYHO OTHOCUTESNIBHO OCY HaKOHEYHUKa. MNnowaae Wramna-nonacTy 4ormKHa COOTBETCTBOBaTL TpeboBaHUsIM
Tabnuubl B.1.

b.2.4 YcTpoWCTBO ANS M3MEpPEHVSI 4aBEHWs Ha LITaMIbl-NoNacTy ZOMKHO obecneunBaTb M3MeEPEHNE AaBNEHUS C
norpeLwHoCTLI0 He 6onee 5 % cTyneHy gaBnexus.

b6.2.5 YcTponctBo Ansl udMepeHus nepemMeLteHnin Tamna-nonactv B ropu3oHTanbHOM HanpaeBieHnn OOMKHO
obecneunBaTth U3MepeHue gehopmaLmii rpyHTa ¢ NorpelHocTbio He Gornee 0,1 MM B npegenax He MeHee 50 MM Npw UCnbl-
TaHUSIX OpraHo-MUHEepanbHbIX M OpraHUYecKX rpPyHToB, 20 MM — Ans OCTarnbHbLIX TPYHTOB.

Ta6nwuuya B.1— Paavepbl nnowaay wramna-nonacty B 3aBUCMMOCTM OT BUAA MPYHTOB NPU UCTbITAHWAX NTONACTHLIM
NpeccuoMeTpoMm

MonoxeHue MuHumanesHas
MecTto .
npeccuomeTpa Mmy6una nrowanp
IpyHTBI nposeaeHus
OTHOCUTENBHO YPOBHA UCNbITAHUA, M o wramna-nonacTu,
ucnbiTaHui 5
Nnoa3eMHbIX BOA cM

["MWHBI 1 CYIMWHKKM C I,_ <0,25; Bblwe ypoBHsi noa- Mo 10 B CTeHKax 300
cynecu ¢ I, <0 3eMHbIX BOJ CKBaXXWHbI

Meckn (yCTOMYMBBIE B CTEHKaX CKBaXWHbI) BbiLUE VDOBHS NOM- Ho 10 B CTeHKax 600
FnuHbl 1 cyrnnkkm ¢ 0,25 < 1, <0,75; 3eMHbI))(,rl;OLI, A P—

cynecnc0<1] <1 Huxe 10 150

Meckn (HeycToMYMBLIE B CTEHKaX CKBaXMHbI) | Bblle n Huxe ypoB.- Ho 10 Huxe 33605 300

FMuHbI 1 cyrnukky ¢ 1, > 0,75; HS1 MOA3EMHbIX BOA,

CKBaXXWHbI

cynecu ¢ I, >1 Huxe 10 150

Bblwe u HuXe ypoB- n . B  wmaccuee
0 BCeW

"MyHUCTBIE M OpraHo-MMHeparnbHble HS NOA3EMHbIX BOJ, 6e3 GypeHusi 600

ronwe CKBaXXWHbI
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Okonyarue mabnuuypi 6.1

MonoxeHue MuHumaneHas
Mecto .
npeccuomeTpa my6una nnowanb
[pyHTHI npoBeaeHust
OTHOCUTENbHO YPOBHSA UCNbITAHUA, M - wramna-nonacTu,
UenbITaHUU 2
noa3emMHbIX Bod cMm
Bbiwe ypoBHA nog- B CTeHKax
yp A Jo 10 600
3eMHbIX BOA CKBaXXMHbI
Opranuyeckne 5
Bbilwe v Huxe ypoB- Mo Bcen Hwxe 3abos 300
HSA NOA3EMHbIX BOA Tonuwe CKBa)XWHbI
* COOTHOLIEHME CTOPOH LUTamna-nonactu A0MKHO OblTe He Bonee 3:1. PaccTosiHve mexay wraMmnamm-nonactsimm
JOMKHO BbITb He MeHee 1,5 UX LWMPUHBbI.

B.3 MoaroToBKa K UCNBITAHUIO

B.3.1 YcTaHOBKY HaKOHEYHUKA CO LWTaMnamMmu-nonactsiMum NpoBoAsT Tak, YTobbl cepeanHa HakoHeuHuka 6bina pac-
MonoXeHa Ha OTMETKEe UCTbITaHUs,

B.3.2 lNocne ycTaHOBKM HAKOHEYHUKA Ha OTMETKE UCTbITaHUA MOHTUPYIOT YCTPOWCTBO AA CO3AaHUS U U3MEPEHUS
AaBMNeHVs Ha WITaMMbI-NonacTh n UBMEpPEeHUst UX NepemeLLeHns.

5.4 MpoBepeHne ncNbITaHUA

B.4.1 Mepeaayy Harpy3ky Ha LTaMnbI-NONACTM MPOBOAAT CTYMNEHSIMM, YKa3aHHbIMU B Tabnuuyax 5.2—5.4.

B.4.2 Kaxgyio CTyneHb AaBNeHUs BbiASPXUBAIOT 40 YCNOBHON cTabunusaunm gedopmaumm rpyHta. 3a kputepui
ycnoBHoOM cTabunuaaumy gepopmanum npuHMMaroT CKOPOCTb NepeMELLEHUSA LTamna-nonactu, Henpeebiwatowyto 0,1 Mm
3a BpeMms, ykazaHHOe Ansi MearneHHoro pexuma nenbitanms B Tabnuuax 5.2—5.4, ansi 6eictporo — B Tabnuue 6.1.

B.4.3 Pexum ucnbiTaHui Ha3Ha4atoT B COOTBETCTBUM € 6.4.3.

B.4.4 OrtcueTbl No npubopam Ansi UaBMepeHus NepemMeLLeHnii LUTaMMNOB-NoNacTel Ha KaXaon CTyNneHn AaBrneHus
nNpou3BoAAT cornacHo 5.4.3 npu meaneHHOM peXxume UcnbiTaHui n Tabnuue 6.2 — npy 6bICTpoOM.

B.5 O6pab6oTka pesynbTaToB

B.5.1 Mo AaHHbIM MCMNBITAHUI CTPOSAT rpaduk 3aBMCUMOCTHY NEPEeMELLEHNA WTaMna-NnonacTy ot gaenexuns u = f(p)
(cm. pucyHok B.1)

pacbuk u = f(p)

u,MmyY
1 — nuHenHas YacTb rpacduka; 2 — ocpegHsatoWas npsmas

Pucynok b.1 — O6pasew rpacdmueckoro ohopMneHna pesynbTaTtoB UCNbITAHWS FPYHTa NONACTHLIM NPECCUOMETPOM

Ha rpacduke npoBogsaT ocpeaHsIoLLyio NPSMYI0O METOAOM HaUMEHbLINX KBAApaToB UK rpadmyeckum mMeToaom.
3a HavanbHbIe 3HAYEeHUs Py U U (NepBasi TOUKa, BKIIOYAaeMasn B OCPEAHEHNE) NPUHMMAIOT 3HAYEHUS P U U, COOTBETCTBYIO-
Lme Havany NMMHeNHoro yvacTka rpadmka.

3a KoHeuHbIe 3HaueHus p, n U, (Npeaen NPponopUMOHanbHOCTU) NPMHUMAIOT 3HAUYEHWS P U U, COOTBETCTBYIOLWME TOY-
K€, OrPaHNYMBalOWEN TIMHENHDBIA y4acTOK rpadmka.

B.5.2 Moaynb aecdopmauumm rpyHTa E, MlNa, BeMucnA0T ANs NMHErRHOro yyacTka rpadmka u = f(p) no opmyne
E=K-o(1-v2)b2P, (B.1)
Au
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rae K; — KOppeKTUpYIoWni KOS MULINEHT,;
® — KO3IMDULMNEHT, NPMHUMAEMBIN B 3aBUCUMOCTU OT OTHOLWeEHWS /b no Tabnuue b.2;
v — koaddurumeHT lNyaccoHa;
b — wwpwuHa wramna-nonacTu, cwm;
Ap — npupaleHue gaBneHns Ha WTaMn-nonacTe Mexay AByMs TOUKaMK, B3SITbIMU HA ocpegHsiowen npsmon, MlMa;
AU — npupalleHne NnepemeLleHns WTamMna-nonacTu, COOTBETCTBYIOLEE Ap, CM.

MpwumeyaHune— lNpu BoluMCNeHM MOAYNS AeDOPMaLMKM TPYHTa HEOGX0AMMO YUUTLIBATL ONpeAensemMble no
pesynbTaTtam TapMpOBOYHbIX UCMBITAHWIA CUCTEMATUYECKUE NOTPELLHOCTU U3MEPEHNIA AP U U, BbI3BAHHBIE COBCTBEHHLIMU
AedopmaumsMm yCTPONCTBa A CO34aHUs 4aBMNeHUsl, HAKOHEYHMKA U KONMOHHbI TPY®.

Tabnwnuya b.2 — 3HavyeHne koahduLMeEHTa » B 3aBUCUMOCTU OT OTHOLWEHUS! ANUHbI / K WWMPWHE b nonacTu npeccmo-
meTpa

/b 1,5 2,0 3,0

o 1,1 1,2 1,4

b.5.3 KoatbdomumeHT K; onpefensior Mo pesynbTartam COMOCTABMTENbHBIX WCMbITAHUA TPyHTa LUTaMnaMu
TMnoB |—IV v nonacTHeIM NpeccuomMmeTpom, NPOBOAUMbBIX HE MEHEE YeM C ABYKPATHOW MOBTOPSIEMOCTBIO A1 JAHHOW pas-
HOBUAHOCTM IPYHTa Ha MIIoLazKe NpoBeAeHNs U3bICKaHUN.

B.5.4 MNpunpoBeaeHnn 4acTh UCTNbITAHUI B MEANEHHOM, 8 YacTU UCMbITAaHUA — B ObICTPOM peXnmMe Ansi onpeaerne-
HUs1 Moaynsi aecopMaL i Nno pesynbratam UCMbITaHUA, BbIMONIHEHHbIX B ObICTPOM peXrMe, BBOAAT AOMNONTHUTENBHBIN
koathhnUneHT Ky, onpeaenaemblii No pesynsratam ConoCTaBUTENbHbIX UCTbITaHWI NONacTHbLIM NPECCMOMETPOM B pas-
HbIX pEXUMAX.
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Mpunoxexvne B
(pexomenpgyemoe)

MeTopg UcnbITaHUA NNOCKUM AUNATOMETpPOM

B.1 CywHocTb meToaa

B.1.1 WcnbiTanue rpyHTa Niiockum aunaTtoMeTpom NPOBOASAT ANst onpedeneHa Moaynsi aecdopmaumm E neckoe,
IMIMHNCTBIX, OPraHO-MUHEpParibHbIX 1 OPraHU4eCKUX rPYHTOB.

B.1.2 Moaynb aecopmavmm onpeaensior o pedynbTaTam HarpyXeHWUsi rpyHTa ropu3oHTanbHOM HArpy3Kow B CKBa-
HMHE C MOMOLLBbIO NNOCKOro agunartomeTpa.

PesynbTaTtbl ucnbiTaHuii ohOpMASIOT B BUAE rpadvka 3aBUCUMOCTU MepemeLleHnst wramna gurnatomerpa o1
Harpysku.

B.1.3 Tpu npoxoake onbITHOW CKBaXMHbI cnegdyeT cobniogate Tpeboanus 4.4,

B.1.4 [OuameTp cKkBaxuHbl OOMKeH ObITb HE MeHee LUMPUHbLI NONaTKM annaTtoMeTpa.

B.1.5 nybuHanorpyxeHusi gunatoMmeTpa oT 3ab0s CKBaXMHbI MU OT MOBEPXHOCTU IPYHTa A0 LeHTpa Wwramna gon-
KHa OblTb HE MeHee NATU avnameTpos wraMna.

B.2 O6opyanoBaHue n npmbopbl

B.2.1 B cocTtas ycTaHOBKU AMsI UCMbITAHWUA IPYHTa NNOCKUM OUNaTOMETPOM AOIMKHbI BXOAUTH:

- Nrockas nonartka AunaTtomMmeTpa C BblgBUra0LLMMCS NIOCKMM KPYITbIM LLITAMIOM;

- YCTPOWCTRO Arsi CO3aHNs U U3MePEHWA QABINEeHNS Ha WTaMn gunaTomeTpa;

- YCTPOWCTRO Assi U3BMEePEHUsi NepeMeLLLeHUs LTaMna gunaromerpa.

B.2.2 KoHCTpyKUMs yCTaHOBKM AOMKHa obecnevmBaTh:

- BO3MOXHOCTb CO3J1aHUsi HENPEPbLIBHO BO3PACTAIOLLLETO C NOCTOSIHHOM CKOPOCTLIO AABIIEHUS] HA TPYHT;

- BO3MOXHOCTb TapUPOBKM NONAaTKM AUraToMeTpa ¢ NNOCKMM LWTaMIOM.

Yron 3aocTpeHust nonaTky gunatoMeTpa AomkeH 6uiTe He 6onee 60°. [lInameTp BbIABUraloLEroCcs lITamMna 4oMmKeH
cocTaBnsiTb 70 MM M He NpeBbIWAaTh 2/3 WMPKUHBI TONATKKU.

B.2.3 YcTponcTBO ANsi N3MepeHnn AaBneHust Ha WTamn aunatomeTpa A4omkHo o6ecnevnmBaTb U3MepeHne JaBrne-
HUSA C NOrpewHocTbIo He 6onee 0,01 MMa.

YCTpONCTBO ANS M3MepeHns NnepemMeLL,eHuii LUTamMmna AunaTtomMeTpa B ropu3oHTanbHOM HanpaeneHnn AonxHo obec-
nevnBaTb n3mepeHue gedopMaL i rpyHTa ¢ norpelnHocTeio He 6onee 0,01 mm B Npegenax He meHee 3 Mm.

B.3 MoaroToBka K ucnbiTaHUIo

B.3.1 MorpyxeHue nonatku gunaroMeTpa NPpOBOAAT BAABNMBAHUEM C 32605 CKBAXKMHbLI UNW NOBEPXHOCTU FPYHTA
TakK, YTobbl LeHTp WTaMna 6bin pacnonoXxeH Ha OTMETKE UCMbITAHUS.

B.3.2 YcrpoiicTBa aAns co3gaHva ¥ U3MepeHnsa AaBneHns Ha WwraMn aunaTtomeTpa n U3MepeHnsn nepemeLLeHnst
wTaMna gunaTomMeTpa MOHTUPYIOT Nepea NOrpy>XeHMeM NonaTku AUNaToMeTpa B rpyHT.

B.4 MpoBeaeHve ncnouiTaHmnA

B.4.1 [OaBneHue Ha wTamn gunaTomeTpa nepesanT HENPEepPLIBHO ¢o ckopocTbio 0,02 MMa/MuH npu ncnbliTaHusax
FMWHUCTBIX rpyHTOB 1 0,05 MIMa/MuH Npu ncnbITaHUAX NECKOB.

B.4.2 OTtcueTbl No npubopam Anst UaMepeHns NnepemMeLeHni Wtamna gunatomeTpa npoBogaT yepes kaxapvie 10 ¢
npwm ckopocTu Harpyxenusi 0,05 MIMNa/muH n yepes kaxgpie 30 ¢ — npu ckopoctun 0,02 MMNa/muH.

B.5 O6pa6oTka pesynbTaToB

B.5.1 Mo gaHHbIM UCMbITAHWIA CTPOAT rpaduK 3aBMCMMOCTU NEPEMELLEHUS LUITAMNA NNOCKOro gMnaToMeTpa oT AaB-
nenna u = f(p). Ha rpadomke NpoBOAAT OCPEAHAIOLLYI0 NPAMYIO. 3a HavasbHbIe 3HAYEHWUA P U Uj (NepBas TouKa, BKNiovae-
Mas B OCpefHeHne ) NPUHUMAIOT 3HAUEHNs1 P U U, COOTBETCTBYIOMUE Havany NMHENHOro yvacTka rpadmka. MNpn atom p, He
BOMXHO BGbITb MEHBLLIE HANPSHKEHUST 0,4 HA OTMETKE CMbITAHWS. 3a KoHeuHble 3Ha4YeHus p, U U, (Npeaen NponopunoHarb-
HOCTW) NPUHUMAIOT 3HAYEHUS P U U, COOTBETCTBYIOLLME TOYKE, OTPAHUHYUBAIOWEN NUHENHBIN yHaCTOK rpaduka.

B.5.2 Moaynb gpechopmaumm E, MlNa, BblumcnsiioT 4Nst IMHENHOrO y4acTka rpadmka u = f(p) no choopmyne

E=K,-K,(1-v3)D 2P, ®.1)
Au
rae K; — kos(duuUmneHT, NPUHUMAaEMBbIN AT KEeCTKOro Kpyrnoro wramna paeHeim 0,79;
K ; — KOppeKTupyowmin KosULNEHT,
v — k03 uumneHT nonepeyHoro pacwmpenusi ([MyaccoHa);
D — pvameTp wrtamna gunatomeTpa, cMm;
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Ap — npupalleHne AaBneHns Ha WTamMn gunaToMeTpa Mexay AByMsi TOUYKaMu, B3SITbIMU HA OCPEeAHSOWEN NPsMON,
MMa;
AU — npupaLeHre NepeMeLeHns LW TaMna-nonacTy, COOTBETCTBYIOLLEE AP, CM.

MpunmeuaHue—KoaduuneHnT K, onpeaensior no pesynbraram CONOCTaBUTENbHLIX UCMbITAaHWA TPyHTa
wramnamm Tuno. [—IV v nnockum gunaToMe TpoMm, BbINOMHAEMbIX HE MEHEE YeM C ABYKPaTHOW NOBTOPSIEMOCThIO Ars AaH-
HOW pa3HOBUAHOCTU FPYHTA Ha NNowaake NpoBeAeHUS NCbITaHWUA.
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Mpunoxenne I’
(cnpaBo4HOe)

CxeMbl UCNLITAHUIA FPYHTa ANs onpeAerneHust XxapakTepucTuk aed)opMmpyemMocTu

.1 CxeMbl UCMbITAHWIA PYHTa 4N onpegerieHuns XxapakTe pucTuk 4edopMmpyemMocTy (CM. pucyHok I.1).

£ P
P
a
A V4
6
8 2
11K I
411
* K
g:P:Q P P P P
£3
¢ 3
'6~ X u
[ NO\4
g
<
%
N

o
’/&3&7
v

K n
a — NNOCKUM LITaMMNoM B Wypdhe unu ayake; 6 — Nnockum wramnom B 3a6oe GypoBON CKBEXWHbLI; 8 — BUHTOBbLIM LUTAaMMOM HUXeE
32605 6ypoBOIi CKBaXWHbI; € — BMHTOBLIM LUTAMMOM B Maccuee; 6 — paaunanbHbIM NPeccuoMeTpoMm; € — NONacTHbIM MPECCUoOMETPOM
B CTEHKE CKBaXWHbI; X — JTONACTHLIM NPECCUOMETPOM Hxe 326051 6YpOBOI CKBaXWUHBI; U — NONACTHBIM NMPECCUOMETPOM B MACCUBE;

K — NPEeCCUOMETPOM C CEKTOPHBLIM MPUNOXEeHUEM Harpysku, J1 — NNOCKUM JuniatoMeTpom

PucyHok IM.1
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Mpunoxenve A
(pekomeHpyemoe)

rOCT 20276—2012

®opMbl NepBoi U NOCNEAYIOWUX CTPAHUL, XKYPHANOB NOJeBbIX UCMbITaHUIA FPYHTOB

®dopma nepBon CTpaHMUbI XXypHana

OpraHusauums

YYPHAN UCMbITAHUA TPYHTA METOAOM

O6bexT (NMyHKT)

CoopyxeHue

IatawncnbiTaHus: Havano

OKOH4YaHue
BoipaboTtka Ne ABCONIOTHLIE OTMETKM:
CeueHue BbIpaboTkn YCTbs1 BbIpaboTKn M
(AnameTp CKBAKUHDI) YPOBHSA NOA3EMHbIX BOJ, M
noAoLWBbI LUTamna unu
pabovero HakoHeYHUKa M
Tny6uHa M

XapaKTepucTmka UCrbITbIBAEMOrO rpyHTa

KpaTkas xapaKTep1cTiKa yCTaHOBKW A4S UCNbITaHUIA

Mpu6opk! (TN U HOMEP) ANSA U3MEPEHUS:

Harpy3akm

Aedopmauun rpyHTa

Mpwnmeyanue— Hanepson ctpaHuue XypHana NPUBOAAT CXEMY Pa3MeLLEeHUs! YCTAHOBKM AN UCTIbITAHWA.

29



rocCT 20276—2012

auHenhawmd| |

BnHedanh

= X
S -BNEE BeUBhEH Bnadg
T T
o5
s g
T8~ W ‘19fos Toxoed
=02 €
g a P
Lsr I T
O x® W
2 .
= g° SW ‘19os aHagodg
P ©
ge
o WO ‘umAou
o
ot VIOHEhOBL BHUMILO |
=
=
% h Jvx wikdomaa swadg
T
2
o R %)
- 5
5] g5 s
= s ®=
o O 3 2
T <
€
2 B z L
o = S+eg+’'s
3 .
)
= T=so
o T 53 25
= W o s
= g 8 0O
© Qo9 ~N
= m = %]
3 b o
o
_.m = -
£ %)
&
[ W ‘aodenog
g -niodu wemnHegesoU 3 exgeduol]
I
©
E
m s NIGHALIOdLHOY]
: T
[as]
=
g 3 78
] o
z S g
x
O ~N
£ = ?
o)
Q.
c ~
w

ELIN

‘euwelm agmoiou ou d snHauge

(eyIN ‘euneLm JAdnosa exeAdindu)

W ‘elNeLm sMHaLgALIeg

HM

‘(eHdenwAo) uneLm eH exeAdieH

BLIA

a0d1eWOHEN BUHBERMOL |

h 7V vHawads LreadalH|

snadg

eleff

N .wISD\A_.E EH BMHE1I9UoU eX18NL

30




XypHan ncnbITaHWs rpyHTa pagnanbHbIM NPecCUoOMeTPOM
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)XypHan ucnbITaHUA rPyHTa NPecCMOMETPOM C CEKTOPHBLIM NPUNOXEHNEM Harpy3Kku

Homep ucnbitaHus
OTtmeTKa YpoBeHs baBoveli YpoBeHb pabovert | YposeHb pabovent | YposeHb paGoueit PacueTtHbin
UCNbITAHUA Homep [lara OuameTp )KI/Ip OCTH z wo=0 XKUOKOCTU Npu XuakocTu npu p =0 XKUAKOCTU NpU AuameTp CKBaXuHbl | YpOBeHb BOAbI B
Ha rnyﬁuue, UCNbITAHUA CKBa>XWHbl, MM rllq v Ta MPOIB,?(e p= p0 npu npu nposegeHuu p= po npu Ha OTMEeTKe CKBa)XKUHE, M
M P pup Tapuposke onbITa nposeaeHun onbiTa UCTbITAHUA, MM
a) O6wume ceegeHns
OkoHYaHue
Homep ncnbitanHus
PacueTHble
MokasaHus MokasaHus Monesas TapupoBovHas
AHTepBan [asneHue Ha nokasaHus MepemelleHue | Bpems BbiOepKKu
Bpemsi MaHoMeTpa, obbemomepa, | nomnpaeka K NoKkasaHusam MpumevaHue
BpeMeHU Af, 4 rpyHT, MMa 3 3 o6bemomepa, rpyHTa, MM ZAL Y
MMa cM obbemomepa, cm oM

6) Pesynbrarhl UCnbITaHUA

2102—9.202 1004



€€

XypHan ncnbiTaHnA NONAcTHLIM NPECCUOMETPOM

Homep ncnbitaHns
MokasaHun MokasaHna npubopos UcnpaeneHHble CpenHee Bpems
OTtmeTKa WnTepsan npubopos | Tapupo- [laBnenne ONa usmepeHunn Monpaeka Kk | nokasaHusi npu6opos, nepemeLleHue BbIIEPXKKU
UCTIbITaHKS B BDEMEHM ana BouHas |° L nepemMeLleHns, MM | NokasaHusM MM rpyHTa AL, MNpume-
Ha Rara | Bpems | Bp Af 4 n3MepeHus | nornpaska, Mpl'lya ’ npuGopos, YaHue
rnybuHe, m ’ hasneHus, Mla MM
MnNa U u, u, u, Au TAU
XKypHan ncnbITaHuA Ha cpe3 LeNMKOB rPyHTa
Homep ncnbitaHusi
Moka3anusi npubopa, Mm Ocapka wramna, Mmm
OtmeTka WntepBan | MNokasaHus Harpyska wa | [lasnenue Bpewmsi
ucnbiTaHUA wramn Ha uenuk I'Ipume—
Hara Bpemsi | BpemeHn | MaHOMETpOB, BbIIEPXKKU
Ha rnybu- At MM (cymmapHas), | rpyHTa p, S+ S, SAL yaHue
He, M o a kH Mra Sy S 2 AS ZAS -

a) lNpepBapuTenbHoe ynnoTHEHNE FpyHTa

¢102—9.20¢ 1004
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cloe

OKoHYaHue
Homep nenbiTanus
OtmeTka HopmanbHoe MokasaHusi npubopos, Mm
WHTepean MokasaHus ConpoTue-
NCMbITaHUA naBneHue Hanpsixenue Hedopmauus
[Jarta Bpems BpEeMeHU Af, MaHOMETpPOB, nNeHune rpyHTa | MNpumevanue
Ha rnybuHe, npu cpese, cpesa, MlMa n+n, cpesa AL, mm
Y MMa n n - cpesy, MMa
M MMa 1 2 2
6) CpesrpyHTa
XypHan ncnbiTaHus rpyHTa MeTOAOM BpallaTenbHOro cpesa
Homep ncnbitaHus
OtmeTka MokasaHnsi U3MepPUTENBLHOTO YCTPOWCTBA, CM KpyTawme momeHTbl, KH - cm YpaeneHoe conpotueneHue cpesy, MlMa
MCMBITAHUS HA
rnybuHe, m
Y Nm ax Nyc'T NO M max M ycT M 0 Tmax TyCT




XKypHan ucnbiTaHWMsi MEpP3noro rpyHTa ropsavynMm WTamMmnom

amHenanmnd|

= Q BUWEL BXTEI0 BBHIUSLNOOHLQ

2R

Homep ncnbiTanms
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a) Harpyxenue wramna
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lNpodomxerHue
Homep nenbitanus
MmybuHa
3anoXeHus 0 10 20 30 40 50 60 70 80
TemneparypHbIX
OTmeTka
Data JAaTHUKOB, CM
ncnNbITaHUA n3MepeHus Mpumevanue
Ha rnybuHe, ’ p
M Y, MUH MokasaHus MecTo 3anoxeHuUa TeMnepaTypHbIX AaTHUKOB NOA Kpasmu LUTaMna
Temneparypsl 7T,
°C n|n|n|n|n|n|{n|/n|/n|ln|n|n|n|n| 0|0 | 0| M

¢l02—9.202 1004

MprvumeyaHwue—IJl—neBbin TemMnepaTypHbIi gatumk; [ — nNpaebiv TEMNepaTypHbIM AaT4MK.

6) Temnepartypa rpyHTa nog Wramrnom

OkoryaHue
Homep ncnbiTanmsa
MpupalweHne ocanku 3a

OtmeTka MmybuHa Hasnexve Fnybuna Pip KoadhduumenTsl

UCMLITAHNS KPOBAM HaumeHo- npoTavBaHus CTyneHb OTtHocu-

Ha rnybuHe Hara UCMNbITAHHOTO Banme rpyHTa noA TelbHas Mpumevanue

M CHOs. M rpyHTa Homep p, Mra | TeMmom H,, | a6contotHoit | otHocuTens- | 0C3AKA & | orrausarus | oxumMaeMocTy
CTYNeHu i r M AS, Mm HOWt A, Ay mf, MMNa

B) XapaKTeprcTuKa CKMMaeMOCTH MepP3nbIX IPYHTOB NPW OTTavBaHWK
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MpunoxeHne E
(pexomeHnayemoe)

KOHCprKLlMFI BUHTOBOIO WUTaMna

E.1 BuHTOBOM WITaMN COCTOMT U3 OQHOBMTKOBOM NONACTK U cTBona (CM. pucyHok E.1).
Pa3mepbl BAHTOBOIO LUTaMna JOMKHbI COOTBETCTBOBATL NpeAcTaBneHHbiM B Tabnuue E. 1.

d
-— Ta6bnwya E.1 — Pa3mepbl BAHTOBOIO LUTaMna
Mpu ncnbiTaHUAX
' Paamepbi
B maccuse 6e3 GypeHus
HUXe 32605 CKBaXXUHbI
CKBaXWHbI
[ ]
OnameTp nonactu D, cm 27,7 27,7
TonwwmHa nonactu £, cm 1 1
LLar nonactu a, cm 5 8
1 INuameTtp cTBONA d, cM™:
] - Ha BbicoTe 60 cm Bbiwe nonactm 8,9 7,3—11,4
S - Ha OCTanbHOW BbICOTE 12,7—21,9 7,3—11,4
Y

a — war nonactu; { — TonwmHa nonactu; d — guameTp cTBona; D — anameTtp nonactu
PucyHok E.1 — KoHCTpyKUMs BUHTOBOIO WITamna

E.2 B KOHCTPYyKUMIO BUHTOBOIO LWUTAMNa, NpeaHa3HauYeHHOro Ansi UCMbITaHUA TPYHTOB B Maccuee 6e3 bypeHusi ckBa-
XXWHbl, JOMXHO BXOANTb YCTPOWCTRBO, MO3BOSIOLEE NPU U3MEPEHNAX OCEBON HATPY3KM Ha LUTaMM MCKITIOYNTE BIIMSIHWE Tpe-
HUS1 rPYHTa no 6OKOBOV NOBEPXHOCTY CTBOMA.
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Mpunoxenne X
(pekomeHayemoe)

OnpepgeneHue pacxofa BoAbl ANs 3aMauMBaHUA NPOCafo0YHbIX TPYHTOB B OCHOBaHUMU LWUTaMNa

X.1 Pacxop Bogp! Q, M3, BulumncnsioT no oopmyne

Q=% (w_,—wyV, K1)
Pa
rae py— NNOTHOCTL FPYHTA B CYXOM COCTOSIHUM, /M3,

P, — NNOTHOCTL BOALI, NPUHMMaeMasi paBHOW 1 T/m3;

W,,; — BN@XHOCTb PyHTa B HACHILLEHHOM BOAOW cocTosHuM (S, > 0,8), Aonm eanHnubi;
w — NpupoaHasi BNaXXHOCTb IPYHTa, A0NW eAUHULbI;
V — o6bem 3amaumBaHus rpyHTa, paBHbIn NponsBeaeHuio nnowaau wypda (MnM 3amavmBaemMoro y4actka KoTno-
BaHa) Ha rMy6uHy 3amaumBaHns n Ha koddPUUMEHT 1,2, yunTbIBAIOWMIA PACTEKAHNE BOAbI, M3,
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MpunoxeHne U
(pekomeHayemoe)

O6pasey rpacpuyeckoro oopMneHus pesynbTaToB UCNbLITAHUA FPYHTa LUTAMMOM

PesynbTathl ncnbiTaHUA rpyHTa 0hoOpMAsAIoT B COOTBETCTBMM C pucyHkamm .1 n .2,

Mpadmk 1 S = f(p)

S, Mm Y
1 — nuHenHan YacTb rpadmka; 2 — ocpeaHstoLas npsamas

PucyHok .1 — Mpacuk S = f(p) ncnbiTaHysi rpyHTa LWUTamMrom

Mpacuk 2 S = f(p) Mpacpnk 3 S = f(p)
Mo cxeme «0aHOM KPUBOW» Mo cxeme «aABYX KPUBbLIX»
o Po p3 p MMa 0 Po  Po P p3 p.MMa
I Lol - L
So— 1 SOJL_ 1 I

S, Mmmy
S, Mmy

1 — ocagka; 2 — npocajka nNpu 3agaHHOM JaBneHunn; 3 — ocagka nocrne 3amavnuBaHumsa

Pucynok V.2 — I'pacduk S = f(p) ucnbiTaHnsi LUTAMMNOM NPOCAA0HYHOrO IPYHTa C 3aMaYMBaHUEM
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Mpunoxenne K
(pexomenpgyemoe)

O6paboTka pe3ynbTaToOB UCNLITAHUIA NPOCAAOYHbLIX FPYHTOB

K.1 Mogynb aedhopmManum NnpocagoUHbIX rPYHTOB BblvMcnsiioT no dopmyne (5.2).

Mpu ncnbITaHUSIX NO CXeMe «ABYX KPUBLIX» MOAY b AehOpMaLmm rpyHTa B HAChILWEHHOM BOAOW COCTOSIHUM (nocne
3amaudvBaHus) onpeaensioT pasgenbHo ANs ABYX y4acTKoB rpaduvka (cMm. npunoxexue U):

B MHTepBare n3mepeHui 4asneHni oT py 10 Ha4anbHOro NPOCagoYHoOro Aasnenus pg, (cMm. K.2)m ot pg; Ao 3apaH-
Horo Jaenexus p, (cm. 5.5.3).

Ana Belancnenns mogynsa gedopmaumm npocagoqHbIX rPYHTOB, UCMbITHIBAEMbIX B HACHILLEHHOM BOAON COCTOSIHUN
(nocne samaunBaHus), 3a Ha4arbHble 3Ha4YeHUs Py M S, NPUHUMAIOT AABIEHNE U 0CAZIKY, COOTBETCTBYIOWME NEPBON CTyne-
HW JaBNeHus.

K.2 HauvanbHoe npocagoqHoe aasneHne pg; Heo6xoauMo onpeaensTb No pesynbrartaMm UCNbITaHUIA MPYHTOB Mo
CXeMe «ABYX KPUBbIX».

3a py; NpMHUMAIOT JaBneHne, COOTBETCTBYIoWee Tovke nepermba rpadwmka S = f(p) Ans rpyHTa, UCNLITLIBAEMOTO
B HaCblLWEHHOM BOJON COCTOAHMN. [pn HEHETKO BbipaxeHHOM nepervbe rpadmka 3a p,, NpUHUMaIOT AaBneHne, Npu KoTo-
pOM Npocajka rpyHTa B OCHOBaHWU WTamna Sg; CoCTaBuT

S,,=0,005 h,, (K1)

rae hy,; — pedopmMupyemasi 3o0Ha rpyHTa no BepTukanu, onpegensemas no K.4.
K.3 OTHOCMTENBHYIO NPOCAA0UHOCTD £y BHIMUCNAKOT NO hopmyrne

Sspi (K.2)

€, .
sl
hspl

Mpocagky rpyHTa B OCHOBaHWM WITamna Ssp, ANl BBIYMCNEHNIA &, NPU UCMBITAHNAX NO CXEMEe «OAHON KPUBON»
HeobXoaMMO onpeaenaTb Kak NpYpalLeHne 0CagKkv WTamna B pe3ynbTare 3amavnBaHus rpyHTa npy 3agaHHoM 4aBneHum
P, ANPUUCTILITAHNSX MO CXEME «ABYX KPUBbIX» — KaK Pa3HOCTb 0CAA0K LUTAMNA HA FPYHTE B HACHILLEEHHOM BOL0 COCTOSIHUN
W FPyHTE NPUPOAHON BITAXHOCTU HA KXAON CTYNEeHN JABNEHUS.

3Ha4YeHns1 OTHOCMTESNBHOW MPOCaA0YHOCTM HEO6X0AUMO cuUMTaTb COOTBETCTBYIOWMMU CpeaHUM AABNEHUAM B
JedopmMmnpyemoni 3cHe, onpezernsiemMmbiM no opmyne
= P +Pg

2

(K.3)

P, npu p>p,,

rae p — AaeneHve no nogowee wramna, Mla.

K.4 HOedopmupyemyio 30HY No BepTUKany hg; Npu UCNbITaHUAX NPOCAA0YHbLIX FPYHTOB C 3aMauuBaHnem crnegyet
npuHumate paBHon 0,4;0,7;1,2;1,7n 2,0 anameTtpa Wramna CoOoTBETCTBEHHO NPY AABNEHUAX P, paBHblx 0,05;0,1;0,2;0,3;
0,4 MMNa.
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Mpunoxenwne I
(pekomeHpyemoe)

O6pasey rpaduyeckoro obopMneHus pe3ynbTaToB UCMLITaHUSA
rpyHTa paguanbHbIM NPecCUOMeTPOM

PesynbTarbl uCnbiTaHns rpyHTa 0hopMnsiioT B COOTBETCTBUM C pUCYHKOM J1.1.

Mpadhmk Ar = f(p)

Ar, MM A
A"n ________________ /\
Arde |
0 //// 1 |
| |
| |
| |
| ] >
0 Po Pn p. MMa

1 — nuHelHan JacTb rpadmka; 2 — ocpeaHsatoLas npsamas

PucyHok J1.1
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MpunoxeHne M
(pekomeHayemoe)

3HaueHun KO3CbeI/ILI,I/IeHTa K, npu UCcNbiTaHNAX FPYHTa paguanbHbIM NpecCMOMETPOM

M.1 Tpu npoBegeHNN NCMbITAHUIA MO MEONIEHHOMY PEXMUMY KOPPEKTUPYIoLLIMIA kodthdnLUNeHT K, fonyckaeTtcs npu-
HuMaTh no Tabnuue M.1.

Tabnwuuya M1 — 3HadeHns K, ans MeaneHHOro pexvma Harpy;xeHusi

ny6uHa ucnbiranus h, m
HaumeHoBaHune
[eHeTu4eckne TMNbI FPYHTOB
IPYHTOB
h<5 5<h<10 10<h<20
[MecuaHble n rnu- | AnnoBuanbHble, Aento-
HUCTbIE BUambHbIE N 03EPHble 3,0 2,0 1,5

M.2 Tpu rnybunax cebiwe 20 m KOppeKTupyiowmii kosdduumeHT K, nonyckaeTcs NPUHNMAaTh PaBHbIM:

ONANECKOB U CYNECEM . . . . o v v i i i it e e e e e 1,3;
ONACYIMMHKOB. .« . o v v vt vt it e et e e e e e 1,35;
a1 T 1,42.

M.3 Tpu nposBegeHun ucnbiTaHuin No BeicTpoMy pexumy kosdhduumeHt K. aonyckaetcs npuHumare no Tab-
nuue M.2.

Tabnwuuya M2 — 3Hadenus K, ans ObICTPOro pexmnma HarpyxeHusi

[pyHTbI nyBuHa ucnbiTaHus, m Koadppuuuent K,

Meckn ¢ KoathPNUNEHTOM NOPUCTOCTHU:

e<0,5 Mo 20 2,5

05<e<0,8 2,25

e>0,8 2,0
MMHUCTBIE C MoKa3aTenem TeKy4ecTu:

1, <0,25 2,0

L ’ ’

025<1 <0,5 flo 10 2,5

1 >05 3,0
MYHUCTBIE C MOoKa3aTenem TeKy4ecTu:

1, <0,25 1,75

0.25<1<0,5 Or10 A0 20 2,5

1>05 3,5

MpumedaHune— Ans MUHNCTBIX 3MOBUATNBHBIX TPYHTOB HEOOXOAMMO YMEHBLLUNTL KOPPEKTUPYIOLLMIA kKO3th K-
unent K Ha 20 %.
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Mpwnoxexnne H
(pekomeHpyemoe)

O6pasey rpaduyeckoro obopMneHus pe3ynbTaToB UCMLITaHUSA
Mep3/Ioro rpyHTa ropsAvuMMm LTaMnom

PesynbTaThl MCNbITaHUSI MEP3Oro rPyHTa FopsYMMM WTaMnamu opopMIsitoT B COOTBETCTBUM C pucyHkom H.1.

Mpacbmk & = f(p)

my

Ay,

0 p, MMNa

Ay — KO3 MUWEHT OTTanBaHus; m, — KO3PUUNEHT CXUMAEMOCTU; p — AaBNEHNE Ha TPYHT
th f

PucyHok H.1
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Mpwvnoxexwne N
(pexomengyemoe)

O6paszeu rpadguyeckoro opopmrneHus pesynbTaToB UCMILITAHUSA FPYHTa Ha cpes3

Pe3ynbTartbl UCMbITaHUS FPYHTA OCYOPMASIIOT B COOTBETCTBUM € pucyHKamu .1 n 1.2,
Mpadmk 1 =f(Al)

7, MMa i

N—

0 Al MM
T — kacartenbHoe HanpsxeHue; Al — 3HaueHue aedopmauun cpesa

PucyHok .1

Mpadvk t = f(p)
7, MMNa 4

-

‘o o, MI'IVa

T —KacaTeslbHOe HanpsXXeHne, ¢ — Yros1 BHyTPEeHHero TpeHust; ¢ — yaenbHoe cuenneHue; ¢ — HOpManbHOe HanpsikeHune

PucyHok 1.2
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MpwvnoxeHune P

(pekomeHayemoe)

rocCT 20276—2012

OCHOBHbIe napameTpbl YCTaHOBKU ANA UCNbITaHUA TPYyHTa BpawaTtelibHbIM Cpe30M

Tabnwuuya P.1— CocTaB yCTaHOBKM W €€ XapaKTePUCTUKM B 3aBUCKMOCTU OT TWUMNA KPbINbYaTKM

CocCTaB KpbUIbYATKU U €€ XapaKTepucTUKu

Tun KpbINbYaTKU

KpbinbyaTtka pasmepamu, MM:
- BbICOTA
- W1puHa
- TONWMHa fonacTm

MocTosiHHas KpbinbyaTkn B, cm®

LLraHra, mm:
- HApPYXHbIN gnameTp
- AnviHa

MakcrmanbHbIR KPYTALWMA MOMEHT yCTPOWCTBA, KH - M, HE MeHee

MorpelwHoOCTb M3MepeHns KPyTALLLEro MOMeHTa, KH - m

| I 1
120 150 200
60 75 100

2 2,5 3
791 1545 3663

22335
500—3000
18
0,36 0,18 0,18

MpwunmeyaHune—llocTosaHHas KpblNbYaTKu B paBHa cTaTMYeCKOMY MOMEHTY LUMNMHAPUYECKON MOBEPXHOCTU

cpe3a OTHOCUTENBHO OCK BPaLLEHUs U BbMUCTSIETCs Mo hopmyre

2
g="9 (h+9j,
2 3

roe d — anameTp KpbinbYaTKy, CM;
h — BbICOTa KPbINbYaTKK, CM.

(P.1)
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