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1. O6bnacTb NpMMeHeHuns

HacTosawwmn CTaHOapT YyCTaHaBnMBaeT MeTOoAbl MNONeBOoro onpeaeneHna XapakTtepuctuk npovYHOCTU U
,D,e(bOpMMpyeMOCTM FPYHTOB NpuU nX nccnegosaHnm ona CTpounTenbCcTea.

2. HopmaTuBHbIe CCbINKu

B HacTosilem ctaHgapTe UCNOMb30BaHbl CCbIMKU Ha CreayoLlme cTaHaapThl:

FOCT 5180-84 MpyHTbI. MeToabl NnabopaTopHOro onpegeneHns GuU3n4eckmx XxapakTepucTuk

FOCT 12071-84 pyHTbl. OTHOP, YNakoBka, TpaHCNOPTUPOBaHME N XpaHeHe obpasuos

MOCT 12536-79 [lpyHTbl. MeTog nabopaTopHOro onpeaeneHus rpaHysoMeTpuyeckoro (3epHOBOMO) U
MUKpOarperaTHoro coctaBoB

FOCT 20522-96 NpyHTbI. MeToabl cTaTucTU4ecKkon 06paboTkM pe3ynbTaToB UCTLITaHUI



MOCT 27751-88 HagexXHOCTb CTPOMTENbHbLIX KOHCTPYKUMA UM OCHOBaHWA. OCHOBHbIE MOMOXEHUS MO
pacyety

FOCT 30416-96 pyHTLI. JlTabopaTopHbie ncnbiTaHusa. ObLmne nonoxeHns

FOCT 30672-99 NpyHTLI. MoneBble ncnbiTaHnsi. O6LLIME NONOXeHNSs

3. OnpepgeneHus

OCHOBHblE TEPMWHbI, UCMOMNb3yeMble B HACTOsIWLEM CTaHgapTe, U ux onpegeneHusa npueedeHol B [OCT
30416 n FOCT 30672.

4. O6wue nonoxeHus

4.1 HacToslwumin cTaHgapT ycTaHaBnMBaeT crefylolime MeToAbl MONEBOro OnpeenieHnst XapakTepucTuk
NPOYHOCTUN U AePOPMMPYEMOCTU FPYHTOB:

- VWCMbITAHWE  LUTAaMMOM, WCMNbITaHWA  pafuanbHblM — MPECCMOMETPOM,  WCMbITaHWsA  MOMacTHbIM
NMPeccMoOMeTPOM, WUCMbITaHWUs MSIOCKAM  OUATOMETPOM, WCMbITaHWs  camo3abypuBaloWMMCS  FTONACTHbIM
NMpPecCcMoMeTPOM MMPIISSHAHOIO TUMa, Cpes LIeNMKOB rPyHTa, BpallaTesibHbIi, NOCTynaTenbHbIA U KOSbLEBOW cpesbl -
ANs HEMep3nbIX FPYHTOB;

- UCMbITAHUS FTOPSIHUM LUTaMMOM - ANt MEeP3IbIX FPYHTOB.

Mpumeyvanue. [o crneuvansHOMy 33agaHUIO MOTYT TMPUMEHSTbCA ApyrMe MeTodbl WUCMbITaHuA U
KOHCTPYKLMM NprGOopoB, obecrnevnBaroLe MOAENMpoBaHNe NPOLECCOB HarpyxeHue rpyHTa.

4.2 O6wme TpeboBaHUSA K MONEBLIM WCMBITAHUAM TPYHTOB, 06OpydOBaHWO M Mpubopam, MOArOTOBKE
nnoLwanok v BblpaboTok Anga ncneitaHni npueeaeHsl B FTOCT 30672.

4.3 VcnblTaHusa rpyHTa NPOBOAAT B FOPHbIX BbipaboTkax (pacumcTkax, KOTroBaHax, wypdax, LwTpekax,
OypoBbIX CKBaXuMHax M T.4.) UNM B MaccuMBe IPyHTa MNpU COXpPaHEHUU MPUPOOHOrO CrOXeHUs rpyHTa. Cxembl
UCNbITaHWN AN onpeaeneHns XxapakTepucTuk 4edopMmMpyemMocTy NpuBeaeHsl B NpunoxeHnn A.

4.4 Mpn npoxoake OMNbITHOW CKBaXXWHbI 3anpeLuaeTcs NpuMeHeHue yaapHO-kaHaTHOro, BUOPAaLMOHHOIO U
LLIHEKOBOro BypeHusl, HauUMHasa ¢ OTMETKU Ha 1 M Bbllle y4YacTKa, Ha KOTOPOM OyaeT NPou3BoAMTLCA UcnbiTaHue. Ha
3TOM Yy4acTke CKBaXWHYy CrnefyeT MpoXoduTb BpallaTeribHbIM CrocoOOM C MOMOLLLI0 KONTIOHKOBOW Tpyobl,
obypuBatoLLEero rpyHToHoca unv GypoBOI JNTOXKKKM, YacToTa BpalleHUsl KOTOpbIX He JofmkHa npeBbiwaTe 60 06/MuH,
oceBasl Harpy3ka Ha BypoBOWN HaKOHeYHUK - He Bonee 0,5 kH.

4.5 TMpu OypeHWn CKBaXKWH AMsi UCTbITAHWMS TPyHTa HWXKEe YPOBHS MOA3EMHbIX BOA HE [OMyCcKaeTcs
MOHWXEHNE YPOBHS MOA3EMHbIX BOS B CKBaXKUHE.

4.6 MNMpomexyTok BpeMEeHN MexXay OKOHYaHueM BypeHus ONbITHOW CKBaXKMHbI M HAYarioM UCMbITaHWs rpyHTa
BbllLe YPOBHS NMOA3EMHbIX BOA, HE AOIMDKEH MpeBbllaTh 2 Y, HUXKe YPOBHA nog3emHbix Bog - 0,5 4. VcknodeHue
COCTaBMSAOT UCMbITAHUA FPyHTa LWTaMnamu, Npu KOTOPbIX 3a yKaszaHHOe BpeMs HeobOXOAMMO TOMbKO YCTaHOBUTb
wTamn Ha 3abon BblpaboTKK.

4.7 lMpoxodKy ropHbIX BbIPAabOTOK B Mep3MblX FPyHTaX HaANexuT OCyLecTBnsaATb Ao Tpebyemon no
YCMOBMSAM  UCMbITAaHUA MyOUHbI  MakCHMarnbHOrO CE30HHOrO OTTauMBaHWs, a B YCMOBMSX HEeCnuUBaloLLlencs
BEYHOMEPS3ION TOSLLUM - 40 BEPXHEWN rPaHuULIbl 3TOW TOMLLMU.

4.8 MuHumanbHas TonwmHa OZHOPOAHOINO CroS UCMbITLIBAEMOrO FpyHTa LOIPKHA COCTaBMATb HE MeHee
OBYX OMaMeTPOB LUTaMna Npu UCNbITaHWM FPyHTa WTamnoM 1 1,5 BbICOTbl pabovero HakoHeYHUKa Npu UCMbITaHUM
rpyHTa npeccMomMeTpamu, AUnaTomeTpamm 1 Ha Cpe3 B CKBaXKUHAX U B MaccuBe.

4.9 Ha oTMeTke uCNbITaHWA TPyHTaA B CKBaXWHax W B ApPYrux BbipaboTkax AOIMKHbl OblTb OTOOpaHbI
o6pasubl 1 B nabopaTopHbIX YCOBUSIX onpeaerneHbl Pusndeckme XxapakTepuUCTUKK: rpaHyroMeTpUYECKUn cocTaB
no NOCT 12536, BNaXHOCTb M MAOTHOCTb TPyHTA, MMOTHOCTb YacTuL [PYHTA, BIAXHOCTb Ha rpaHuuax
packaTbiBaHust u Tekydectn no MOCT 5180, a Takke BblMUCMEHbI MAOTHOCTb CYXOr0 rPyHTa, KOIPDULMEHT
NOPUCTOCTW, CTEMEHb BNAXXHOCTU, YNCIIO NAACTUYHOCTU N NoKa3aTenb TEKYyYeCTy.

410 OO6pasubl rpyHTa Ans onpegeneHns ero U3MYECKUX XapakTepucTuk criegyeT oTbupaTb Ha
paccTosHUM He 6onee 3 M OT OcK BbIPaboTkN AN NPOBEAEHUS UCMbITaHWUN.

4.11 B npouecce vcnbiTaHWi BeayT XXypHarbl o dopmMaM, NpUBEAEHHbIM B NpUnoxeHum b.

5. MeToa ucnbITaHMA WTaMNOM

1. CymHOCTE MEeTOIa
2. ObopyrnoBaHue U OpubOpEH

5.
5.




5.3. NNogroroBkKa K MCIOLTAHUIO
5.4. TlpoBerneHue MCHOBEITAHUS
5.5. ObpaborTka pPel’3VILTATOB

5.1. CywHocTbL MeToaa

5.1.1 WcnbiTaHne rpyHTa wWTamMnoM MpoOBOOAT ANS  OnpefderneHvns Crneaylwmx  XapakTepucTuK
nedopmupyemocTu:

mMoaynsa gedopmaumn E ans KpynHOOONOMOYHBIX FPYHTOB, MECKOB, MMMHUCTBIX, OPraHO-MUHEparibHbIX U
OpPraHUYecKmnx rpPyHTOB; Ha4yanbHOro NPOCafoYHOro AasneHus p_sl, oTHocuTenbHON gedopMauum NpocagoyHOCTM
ANCWUMNOH_S| ANS npocafoyHbIX MMUHUCTLIX TPYHTOB MPU UCMbITAHMU C 3amMayvnuBaHWEM, KpoMme Habyxalowmx u
3aCOSEHHbIX FPYHTOB MPY UCMNbITaHWM C 3aMadYnBaHNEM.

5.1.2 XapakTepucTukun onpegensioT no pesynbrataM HarpyXeHus rpyHTa BepTukarnbHON Harpy3kon B 3aboe
rOpHOW BbIPaboTkN C MOMOLLBIO LUITaMMa.

PesynbTtathl ucnbiTaHnn ohopMnaoT B BUAe rpadivkoB 3aBUCUMOCTU LUTAMMa OT Harpysku.

5.1.3 Mpu ncnbiTaHus rpyHTa B Wypde pasmMepsl WwWypda onpeaensior B 3aBUCMMOCTU OT HEOOX0AUMOCTH
KpenneHus ero cTeH u rmybuHbl npoxogku. MuHumaneHble pa3mepsl Wwypda B nnaHe - 1,5 x 1,5 m.

OunameTp ayaku, NpoxoaMMON MEXaHN3NPOBaHHBIM CMOCOOOM, AOMKEH ObITb He MeHee 0,9 M.

OunameTp onbiTHOM OypoBOM CKBaXWHbI JOIMKEH ObiITb 325 MM. BypeHue ckBakuHbl crnegyer BecTu C
obcagkor Tpybamum go 3abos.

5.1.4 3amauvBaHMe NpOCafoYHbIX FPYHTOB MPY UCMbITAHWUSIX B KOTMIOBaHax M AyAkax cregyeT NpoBoAUTb
[0 ctenexu BnaxHoctn S_r > 0,8 Ha rnybuHy He MeHee AByX OUamMeTPOB LUTamMa HUXe ero nogoLUBhbl.

MpumeyvaHue. [Ina KOHTPONS BNAXHOCTN FPYHTOB AOMYCKAETCS NPUMEHSATb PaaMOM30TOMHbIN METOA.
5.2. ObopyaoBaHue u npudopsbI

5.2.1 B cocTaB yCTaHOBKM ANst UCTIbITAHMSA FPYHTA LUTaMMoM OSKHbI BXOOUT:

- wramn,

- YCTPOWCTBO AN CO34aHUSA U U3MEPEHUS Harpy3kn Ha LITaM;

- aHKepHoe YCTPONCTBO (A5 YCTaHOBOK 6e3 rpy30Boi Nnatdopmbl);

- YCTPOWNCTBO ANS N3MepPEHMs 0CafokK LTamna;

- YCTPOWNCTBO ANS 3aMaynBaHUS 1 KOHTPOISA BIIAXXHOCTU rpyHTa (NMpY UCMbITAHUWN MPOCAA0YHbLIX TPYHTOB).

5.2.2 KoHCTpyKUMNSa yCTaHOBKM O0MMKHa obecneunBaThb:

- BO3MOXXHOCTb HarpyeHus wramna ctyneHsamm gaenexus no 0,01-0,1 Mlla;

- LEHTPMPOBAHHYIO Nepefayvy Harpysku Ha LwTamn;

- NMOCTOSIHCTBO AaBMeHUs Ha KaXaoW CTYNeHW HarpyxeHusl.

5.2.3 LlTamnbl AOMKHbI ObITb XECTKUMMU, KPYTIon dOpMbl, CriedytoLmx TUNoB:

| - ¢ nnockon nogotuson nnouwaabio 2500 n 5000 cm2;

Il - ¢ nnockor nogowson nnowaaeto 1000 cM2 ¢ KoMbLEBOW NPUrPY3KOM NO NnoLwiaan, OOMNOMHSALLEN
nnowagb wramna go 5000 cm2;

Il - ¢ nnockon nogowBon nnowagblo 600 cm2;

IV - BUHTOBOW WiTamn nnowaabto 600 cm2 (npunoxerne B).

5.2.4 Tun v nnowagp WTamna HasHavaT B 3aBUCMMOCTM OT UCMbITbIBAEMOIO rpyHTa no Tabnuue 5.1.

Ta6nuua 5.1
I'pyHTH [ToJstoxeHUe I'ny6uHa MecTO MTamn
mTamria VCIEITa- |nopoBene-
OTHOCUTEJIBHO HUS, M HUA Twun [lmo-
YPOBHSA VCTIBEITaHU S manb,
IOO3EMHEIX BOI cM2
KpynHOOOJIOMOUHEIE Ha ypoBHe [I[Io Bcen|B I 5000
[lecku MJIOTHEHE M CpelHeM |oAm3eMHBIX BOI M| ToJjlle KOTJIOBa— I 2500
[IJIOTHOCTM BEIIIE He, II 1000
Touuer u cyramHkmu ¢ I L wypde,
<= 0,25; nynoke




cynecu ¢ I L <=0

[lecky PHIXJHE; TJMHHE ¥ |Ha ypoBHe [[Io BCcer|B I 5000
CYTJIMHKM C MIOO3EMHEIX BOI U | TOJIIe KOTJIOBA— 1T 1000
I L> 0,25 cyrnecu C |Buie He,
I 1>0 wypde,
OpraHO-MMHEPAaJIbHEE n oynke
opraHudecKue
[lpocanmouHEe 1pu | Bene ypoeHs|Ilo Bcel|B I 5000
VICTIBEIT@HU X c|nmomzeMHEIX BOL TOoJIIe KOTJIOBA—
3aMauMBaHMEM He,

wypde,

oynke
KpynHOOBJIOMOUHEIE Ha ypoBHe |Hmxe 6 B 3aboe| III 600
[leCKM IJIOTHEE IION3EMHEIX BOI U CKBAaXMHE
TJIMHEL U CYTJIMHKY C |BHIIE
I I<= 0,5;

cynecu ¢ I L <=0

[Tecku Ha ypoBHe | Huxe 6 B 3aboe| IV 600
T IVHMC TEIE npu JIIOOBIX | TOI3EMHEIX BOI U CKBaXWVHEI
3HaUYEeHUAX IokKasaTesNnd | BeIIE
TEeKy4YeCTH

Huxe ypoeHsA |[Io BCel |Huxe Iv 600
OpraHo-MMHEPAJIbHEIE V| IOO3EMHEIX BOZL TOJIIE 3abo4ga
opraHuYeCcKMue CKBaXMHE
TiMHEL M CyTJiMHKM C I L>|Bomie n Huxe [Jo 10 B maccuBe| IV 600
0,5; YPOBHSH tes
cynecu cC I_L>l MIOLO3EMHEIX BOI OypeHusa
OpraHO-MMHEpPAJIb HEle " CKBaXWHEI
opTraHUYEeCKMue

5.2.5 HarpyxeHue wtamna ocyLeCcTBAAIT AOMKPATOM UM TapMpOBaHHbLIM rPy30M.

[omkpaTbl OmKHbI O6bITh NPeaBapMTENbHO OTTAapPUPOBAaHBI.

Harpysky n3mepsitoT ¢ NorpeLuHocTb0 He 6onee 5% cTyneHun gaBneHus.

5.2.6 MNpornbomepbl 4ns N3MepeHUs ocagku LiTamna AOMKHbI ObiTh 3akpenneHbl Ha penepHon cucteme.
Wrtamn pgomkeH ObiTb COEAMHEH C MPOrMGOMEpPOM HUTBKD U3 CcTanbHOW npoBorfoku guameTtpom 0,3-0,5 mMm.
N3mepuTtenbHas cucteMa gomkHa obecneumBaTtb N3MepeHmMe 0CafokK C NorpeLlHocTbo He Bonee 0,1 mm.

Heobxooumo yunTbiBaTh AedopMaLMio NPOBOSIOKM OT TemMnepaTypHbIX BO3AEACTBUN U BBOAUTL NOMNPaBky B
nokasaHus npornbomepos. MonpaBKky onpenensoT No nokasaHWsIM KOHTporbHoro npormbomepa no 5.3.7. Ocapgky
WwTamMna crnegyet onpedenaTb Kak cpegHeapudMeTMdeckoe 3HaveHue MoKa3aHui Tpex npornbomepos,
PUKCUPYIOLLIMX OCafKy LUTamMNa B TPEX TOYKaX, pPacronoXeHHbIX nog yrnom 120° oT ueHTpa wramna.

[nsa namepeHns ocagku Wtamna gonyckaeTcs NpUMEHsITb Apyrne npubopsl, obecneunBatoLLme namepeHne
0CafoK C MorpeLHocTbio He 6onee 0,1 mm.

I'Ipwmeqal-me. I'Ipvl MCMNbITaHUN TPYHTOB B CKBaXMHaX U U3MepeHune oCadok wWTamna no nepemelieHnam
BepXa KOJIOHHbI pr6, cnyxawux ona nepegadn Harpy3km Ha wwtamn, yYUTbiBakT p,ed)opmau,mo cxXatuna pr6 oT
Harpys3kum un npegycmMmatpmBaroT MeponpuAaTuA, CKNn4vawLwimne nx ﬂpO,D,OJ'IbeIIZ n3rno.

527 PenepHaﬂ cucrtema, Ha KOTOpOVI Kpendar FlpOFI/I60Mepr, AOJDKHa COCTOATb U3 YeTblpex cBan,
3abMBaeMbIX NN 3aBUHYMBAEMbIX nonapHO B IMPYHT C NMPOTUBONOJSIOXHbIX CTOPOH BblpaGOTKI/I Ha pacCToAHUN 1,0-
1,5 m ot KpaeB, 1 npukpenidemMmblX K HUM napannenbHoO MeTarmin4yecknx pMKeﬂeVl, Ha KOTOPbIX yCTaHaBIIMBAKOT
I'IpOFVIGOMepr. Fny6V|Ha NnorpyxeHus cBaun B FPYHT OOJDKHa obecrneyrBaTb HEMOABUXHOCTb penepHon CUCTEMBI B
npouecce UcCnbiTaHnA.

5.3. MNogrotoBKa K UCNbITAHUIO



5.3.1 MNpu ncnbiTaHNax B KOTNoOBaHax, Wypdax n gygkax wramn ¢ nNaoCcKonW NogOLIBOM YCTaHaABNMBAOT Ha
OHO BbIpaboTkW. NS AOCTVXEHWSA MAOTHOrO KOHTaKTa MOAOLUBbI LWUTAMMa C FPYHTOM HeobxoaMMOo NMpou3BecTn He
MeHee OBYX MOBOPOTOB LUTaMmna BOKPYr ero BepTUKanbHOW OCK, MeHsAs HanpasneHue nosopoTa. [locne yctaHoBKK
LTamna NpoBepsIOT rOPU3OHTANBHOCTb €ro NONOXEHUS.

B rmuHucTbix rpyHTax ¢ |_L > 0,75 wramn cnegyeTt ycTaHaeBnuBaTb B BblEMKY, yCTpaMBaeMylo Ha AHe
BblpaboTkn. MybuHa BblemMkn gommkHa 6biTb 40-60 cm, nonepeyHbIi pasMmep BblEMKU He OOMKeH MpeBbiwaTb
OuameTp wramna 6onee yem Ha 10 cm.

CTeHK/ BbleMKU NPy HEOBXOAUMOCTU creayeT 3akpenuTb.

5.3.2 TloBepxHOCTb rpyHTa B npefdenax nnowaay YCTaHOBKM LUTamna JAorpkHa ObiTb TLaTenbHo
cnnaHupoBaHa. Npu 3aTpygHEeHWM B NNaHUPOBKE rPyHTa crieqyeT ycTpavBaTb M3 MarioBNaXKHOro rnecka Merikoro
UNW CpeaHui KPYNHOCTWU NOAYLUKY TOMWMHOW 1-2 CM ANS MUHUCTBIX U He B6onee 5 cm - ang KpynHOOBMOMOYHbIX
rPYHTOB.

Mpu ucnbiTaHuax wramnamn nnowagso 5000 cM2 npocafoyHbIX FPYHTOB C 3aMayMBaHWEM TOMLMHA
MOAYLWKM [OSKHa cocTaBnATb 2-3 cM And obecneveHns ApeHMpoBaHWs BoAdbl B rPyHT. ogdylwky cnegyet
yknagblBaTb MO BCEW NNOLaaM YCTaHOBKM LUTaMna U BOKPYr HEro Ha paccTosiHum He MeHee 10 cm.

5.3.3 MNpwu ncnblTaHum B ckBaxkmHax wtamnom tuna Il nnowageto 600 cmM2 ycTaHOBKY LWITamMna NPou3BOAAT
nocne 3a4ncTkn 3abos CKBaXKMHbI crneunanbHbIM OypOBbIM HAKOHEYHMKO-3a4YMCTUTENEM B HECKOMNbKO MPMEMOB C
€ro U3BrneYeHeM Ha NOBEPXHOCTb NOCIE KaXKOoW 3a4NCTKU.

LWtamn, npuKpenneHHbIn K KoNoHHe Tpy6 avameTrpom 219 MM, MMeloWen Hanpasrsiowme XoMmyThl,
OMyCKaloT B CKBaXXWHY M AOOMBAKOTCHA MIOTHOrO KOHTaKTa LUTamna C rpyHTOM He MeHee 4em [BYMsi NMoBopoTamu
KOroHHbI Tpy6 Bokpyr ocu. LUtamn gomkeH 6bITb YCTaHOBMNEH Hbke 06cagoyHoN TpyObl Ha rnyOuHy 2-3 cM.

5.3.4 Tlorpy>xeHne BMHTOBOrO LITaMna NPOU3BOAAT 3aBWHYMBAHWEM MEXaHWYECKU UNN BPYYHYHO HUXe
3a605 CKBaXkMHbl UM C MOBEPXHOCTW B MaccuB rpyHTa 6e3 GypeHuns ckBaKuHbl. [py UCMbITAHMAX B CKBaXMHaX
rnybuHa 3aBUHYMBAHUS BMHTOBOIO LUTaMna HWxXe 3ab0s CKBaXWHbl OOMMKHA cocTaBnsaTe 50 CM ANA MUHUCTBIX
FPYHTOB TEKy4ennacTUYHON W TeKy4Yeh KOHCUCTEHLIMW M HacbiWweHHbIX Bogown neckosB v 30 CM - AN OCTanbHbIX
rpyHToB. [onyckaeTcs yBenuumBaTb MMybuHy B crnydvasx, Korga npyv M3MepeHWsX OCEBOW Harpy3ku Ha Lutamn
UCKIIOYaeTCs BNMSAHWE TPEHWUS rpyHTa no GOKOBOW NOBEPXHOCTU CTBOMA.

5.3.5 B npouecce 3aBUHYMBaHWS BUHTOBOrO LUTaMMa AOIMKEH NMPOBOAUTLCS KOHTPOSb 3@ €ro norpyxeHnem
MO OTHOLUEHWUIO MYOUHbI MOrpy>XeHWus wTamna 3a ognH obopoT [enbrta h K wary BMHTOBOW fonactn a. 370
OTHOLLEHWE AOIMKHO HaxoamnTbCs B nNpegenax

IenbTa h
0,7 <= — ™ <= 1,0. (5.1.)
a

5.3.6 lNocne ycTaHOBKU WITaMna MOHTUPYIOT YCTPONCTBO AN HArpy>XeHusi lwtamna, aHKepHoe YCTPONCTBO
N U3MEPUTENBHYIO CUCTEMY.

5.3.7 KoHTpoOnbHbI npormbomep YyCTaHaBMMBalOT Ha pPEnepHoOrM CUCTEME, €ro HUTb 3aKpennsawT K
HEMOABWKHOMY pernepy, ycTpamBaeMoMy B CTeHe BbIpaboTKW; ONWHA HUTU OOMKHA OblTb paBHA AMNVHE HUTU
npornbomepa, U3MepPSIOLLEro ocaaky LuTamna.

5.3.8 lNMocne MoHTaxa BCeX YCTPOUCTB U U3MEPUTENBHON CUCTEMbI 3anUCbIBalOT HayasbHbIE MOKasaHUs
npunbopos.

5.4. NpoBeaeHune ncnbiTaHusA

5.4.1 Harpysky Ha wTamn cnegyet yBenuumBaTtb CTyneHsiMy AaBneHun [lenbta p, yka3aHHbIMK B Tabnuuax
5.2-54.

O6Liee umcno cTyneHen OaBrneHUs Nocne OOCTUXEHMS OaBneHus, COOTBETCTBYIOLLEro BepTUKanbHOMY
HOpPMarnbHOMY HanpsPKeHWUO OT COOCTBEHHOrO Beca rpyHTa curma_z,g,0 Ha oTMeTke UCMbITaHUs, OOJMKHO ObiTb He
MeHee YeTbIpex.

B nepBylo cTyneHb LaBneHus crieqyeT BKKOYUTL BEC [eTanei YCTAHOBKW, BIMSIIOWMX Ha Harpysky
wTamna.

Mpu npumeHeHnn wTamna Tuna |l konbueBass npurpy3ka [[OJMKHA COOTBETCTBOBATb HAMPSPKEHUIO
curma_z,g,0 Ha oTMeTKe NCMbITaHus.

Bpewmsi BbIOEPKKM Kaxkgon nocneayowen CTyneHn JaBneHnst OOMMKHO ObiTb HE MEHEE BPEMEHU BbIOEPKKU

npegblayLuen.

Tabnuua 5.2



Kosdpouumenr Crynenm napJjieHus JesbTa Bpewms
I'pyHTH BOIIOHACHIIEHMS p, Mla, nOpm MJIOTHOCTU YCJIOBHOM
CJIOXEeHUS T'PYHTOB crabuamsa-
JANZeZ8
[InoTHeE | CpenHeN PeixJjiple | medpopmMaumm
IIJIOTHOC— t, u
™
KpynHOOOJIOMOUHEIE S r<=1,0 0,1 0,1 0,1 0,5
[leCcky KPYIIHHE S r<=1,0 0,1 0,05 0,025 0,5
[lecku cpenHeMn S r<=20,5 0,1 0,05 0,025 0,5
KPYIIHOCTU 0,5 <8 r<1,0 0,1 0,05 0,025 1,0
[lecky MeJIKHuEe u S r<=20,5 0,05 0,025 0,01 1,0
[IBEIJIEBATHE 0,5 < S r <= 0,05 0,025 0,01 2,0
1,0
I'pyHTH CryneHmu mamJjeHuAa [JenbTa p, Mla, npm Bpema
konbdMLIMEeHTe NOPUCTOCTHU YCJIOBHOM
cTabunmM3aumumn
e<=0,5 [0,5<e<= 0,8 0,8<e<=1,1 |e>1,1*| medbopmauum
t, u
I'nmyuMCcTEE ¢}
noxkasaTeJjeM
TEeKYyUYeCTN :
I L<=20,25 0,1 0,1 0,05 0,05 1
0,25 < I L <= 0,1 0,05 0,05 0,025 2
0,75
0,75 < I L <=1 0,05 0,025 0,025 0,01 2
IL>1 0,05 0,025 0,01 0,01 3
* Ilpn kosddmuMeHTe nopucTocTM € > 1,1, BpeMsa yCJIOBHOM cCTaduimMs3auumu

yBeIMuMBaeTcsa Ha 1 U.

I'pyHTH CryneHu mamJjeHUsa JesbTa BpemMs yCJIOBHOMU
p, Mla crabmwmmsauun nedpopMalmnm
t, u

[IpocamoyYHEE MNPUPOIHOM 0,05 1

BJIAXHOCTU

[lpocanmoyuHEEe rnocjye 0,025 2
3aMadMBaHUL

OpraHOo-MMHEepAaJlbHEe " 0,005-0,01 4

Tabnuua 5.3

Tabnuua 5.4



OpraHnYeCcKue

5.4.2 Kaxgyw CTyneHb AaBMneHus BblAEpXMBAOT OO0 YCNOBHOW cTabunusaumu pedopmMauumn rpyHTa
(ocagku wTamna).

3a KpuTepui YCNoBHOW cTabwunusaumn pdedopmaumn MPUHUMAKT CKOPOCTb OCafKkW LUTamna, He
npesbiwatoyto 0,1 Mm 3a Bpems t, ykasaHHoe B Tabnuuax 5.2.-5.4.

5.4.3 Otc4yeTbl No npornbomMmepam Ha Kaxkaon CTYNeHW Harpy>XeHnsi Npou3BOasAT:

- MPU UCMbITAHUN KPYMHOOBMOMOYHBLIX FPYHTOB M MeckoB 4epe3 kaxable 10 MWH B TeyeHue nepBoro
nonyyaca, 15 MvH B Te4eHue BTOpOro nony4vaca v ganee 4epes 30 MMH 0O YCMOBHOM cTabununsauumn gecdopmaumm
rPyHTa;

- NpY UCNbITAHUWN MMNHUCTBIX TPYHTOB Yepes kaxable 15 MUH B TeyeHne nepsoro 4aca, 30 MMH B TeYeHue
BTOPOro Yyaca, ganee 4yepes 1 4 4o yCrnoBHOW ctabunm3aunm gedopmManum rpyHTa.

5.4 NcnbiTaHa npocafioyHbIX TPYHTOB C 3amMadvBaHWeM crnegyeT MpoBOAUTbL Mo cxeme "ABYX KPUBbIX" UIn
"ogHON KpnBon".

Bbibop cxembl ucnblTaHMn JormkeH ObiTb NPov3BeAeH B 3aBMCMMOCTM OT KOMMMEKca XapakTepUCTUK,
HeobxoanMbIX Ans NPOEeKTUPOBaHUS.

WNcnbiTaHns no cxeme "AByX KpuBbIX" cnegyeT BbINOMHATb NPY HEOBXOAMMOCTU onpeaeneHus MnosiHoro
KOMMnekca xapaktepuctuk (5.5.3), no cxeme "oaHOM KpMBOW" - B Cny4vasx, Koraa 4OCTaTOYHO onpeaenvTb Moaynb
Jedopmaunm rpyHTa NpyupoaHON BNAaXXHOCTN U OTHOCUTENBHYO NPOCaf0YHOCTb NP OAHOM 3alaHHOM [aBreHunn.

5.4.5 Tpn ucnbiTaHMAX NO cxemMe "OAHOW KPWBOMW" Harpysky Ha LUTamn YBENuYMBAKT CTYNEeHaMWU [0
3a4aHHOro AaBneHuns p_3, npuHumMaemoro B nHtepsane 0,2-0,4 MMa.

[aBneHve p_3 A0IMKHO ObITb YCTAHOBMEHO C YY4ETOM Npeanonaraemoro oakTU4eckoro AaBreHns Ha rpyHT
B OCHOBaHMU byHAaMeHTa, paBHOro CyMME AaBfiEHMIN OT Harpysku dyHaameHTa u cOOCTBEHHOro Beca rpyHTa B
HacCbILLEHHOM BOOW COCTOSIHMM Ha OTMETKE UCTbITaHUS.

lMocne pocTMXeHUs YCMoBHOW cTabuvnusaumm Ocagkm Ha nocrnegHer CTyneHu, COOTBETCTBYHOLLEN
OaBreHVo p_3, TPyHT B OCHOBaHUWM LUTamna criegyet 3aMouMTb M MpoJorkaTb 3aMadvMBaHue C U3MepeHus MU
npocagku rpyHTa Ao ee yCrnoBHOM cTabunusauumn npu pacxoge BoAabl HE MeHee pacCcunTbIBAEMOro Mo NPUNOXKEHUIO
r.

3a KpuTepwuii YCroBHONM cTabunusauum npocagky rpyHTa crieqyeT NnpMHUMaTh CKOPOCTb OCadKM LWTamna, He
npesbiwatowyto 0,1 MM 3a gBa 4aca.

5.4.6 VcnbiTaHua no cxeme "OByX KpuBbIX" criegyeT npoBoauTb Ha ogHoW rmnybuHe B ABYX LWypdax,
pacnonoXeHHbIX Ha PacCTOSAHUN 5-6 M.

B ogHom wypde ncnbiTaHnss HeobxoaMMOo BbINOMHATE B COOTBETCTBME C TpeboBaHuaMN 5.4.5, B opyrom -
3amMouUTb TPYHT (NpW pacxoge BoAbl HE MEHEE PaCCUYMTLIBAEMOIO MO NpUIoxeHuto ) nocne MoHTaxa yCTaHOBKM
00 NPUMNOXeHUs Harpysku, a 3aTemM HarpyxaTb LTamn CTyneHAMM 0 OaBneHus p_3, npoaosnkas 3amaymBaHue
rpyHTa.

5.4.7 OTcyeTbl No NpornbomMepam nocne 3amayvBaHusa NPOCaA0YHOro rpyHTa cnedyeTt NpovM3BOauTb Yepes
NPOMEXYTKN BPEMEHM, YKa3aHHble B 5.4.3.

5.4.8 3amaumBaHne NpPOCaAOYHbIX PYHTOB B OCHOBaHMM LUTamna B KOTMOBaHax, wypdax W gyakax
cnegyeT Npou3BoaUTbL pPaccpedoTOMEHHOW CTpyen BO msbexaHue pasmblBa rpyHTa, nogaepxueasi ypoBeHb BoAbl
Ha 5-10 cMm BblLLIE NOBEPXHOCTM NECHAHOW NOAYLLUKM U M3MEPSAS pacxod BoAbl.

5.4.9 Mo okoHYaHWM MCNbITaHWIA BbIPAbOTKy criegyeT YriyOuTb HUXKE OTMETKU UCTbITaHUS Ha rMyOGuHy He
MeHee [ByX AMaMeTpoB LUTamna Ang KOHTPONsa 0AHOPOOHOCTU UCMbITLIBAEMOrO rpyHTa.

5.4.10 B npouecce ncnbiTaHna BeayT XypHarn, doopmMa KOTOporo npueeaeHa B npunoxenun b.

5.5. O6paboTka pe3ynbTaToB

5.5.1 Mo AaHHbIM UCMBITAHUM CTPOAT rpadvk 3aBMCMMOCTM OCafkuM WTamna ot dasneHua S = f(p)
(npunoxexve ).

Ha rpacduke npoBoOAT OCpeOHSsIIoWY MNPSAMYI0 METOAOM HaMMEHbLUMX KBagpaToB MMM rpaduyeckum
MEeTOOOM.

3a HavanbHoe 3HadeHue p_0 n S_0 (nepBas Touka, BKMOYaemMas B OCpeHEeHWe) NpUHUMaloT aaBneHuve,
paBHOe HanpshkeHuto curma_s, g, 0 (5.4.1), 1 COOTBETCTBYIOLLYIO OCaAKy; 3a KOHEYHble 3Ha4YeHus p_Nn 1 S n -
3Ha4yeHus p_i M S_i, COOTBETCTBYOLLME YETBEPTON TOUKE rpadhmka Ha NPSIMONTMHEHOM y4acTKe.

Ecnu npwn paBnenun p_i npupalleHne ocagkv OygeT BoBoe Oormblue, YeM Onis npeablgylien CTyrneHu
OaeneHus p_i-1, a npu nocrieaylowen cTyneHn AaereHus p_i+1 npupalleHune ocagku OyaeT paBHO vy Gonblie
npupaLLeHnsa ocagku MNpu p_i, 3a KOHEeYHble 3Ha4YeHnss p_n 1 S_n cnegyet npuHumatb p_i-1 n S_i-1. INpu 3TOM



KONMMYEeCTBO BKIMKO4YaeMbiX B OCpedHEeHMe TOo4YeK OOJIKHO OblTb HE MeHee Tpex. B NPOTUBHOM Clly4dae npu
UCNbITaHUM TPyHTa Heobxoanmo NPUMEHATb MeHbLLUNEe CTYyNeHW OaBrieHnA.

Mpumeyanme. [lpy npoBedeHUN UCNbITAHUA BUHTOBbLIM LUTAMMOM (C COXpPaHEHMEM MpPUPOAHOro
HanpsPKkEHUST COCTOSIHUSI TpyHTa) 3a HadamnbHble 3HadeHus p 0 u S 0 npuvHMMalT 3HaveHusa p_i n S i,
COOTBETCTBYHOLLME NEPBOW CTYMNEHW Harpy3ku Ha rpacumke S = f(p).

5.5.2 Mogynb gedopmauum rpyHta E, Mla, BbluMCRAT 4118 NMHENHOIO yvacTka rpadmka no goopmyne

2 HesnepTa p
= (1 - HDO x K x D , (5.2)

IenbTa S
Toe Ho - KOo2bduuUMeHT [IyaccoHa, IIPMHVMAaEMBIN PaBHBEIM 0,27 s
KPYIIHOOOJIOMOUHEIX rpyaTroB; 0,30 - mia 1eckoB n cylnecewu;

- nnsa cyrauHkos; 0,42 - njusa TJuVH;
K - k020dMLUMEHT, MNPUHMMAEMEM B 3aBUCUMMOCTM OT 3aIlJlyOJIeHMS WTaMmila
o) h/D (h - TayBuHa PAaCIOJIOKEHMS MTaMlla OTHOCUTEJIBHO MOBEPXHOCTU
TpyHTa, CcM; D - OmameTp wrammna, CM);
K - koodduuMeHT, HOpMHUMaeMblr paBHeM 0,79 OJ9 XeCTKOI'O KPYyIJIOTO
1 mTaMmia;

IHesnbTa p - HOpMpalleHMe naBJieHMsa Ha wramn (5.5.1), Mla, paBHoe pn-p0;
IOenbTa S - HOpupalleHMe oOcCaIKM WMTaMlla, COOTBeTCTBywlee [esbTa p, CM,

omnpegnesigeMoe IO OCPenHAKNILEN IPAMOM.

KoadphduumeHT K_p npuHMmaloT pasHbiM 1 Npy UCMbITAHUAX PYHTOB LUTaMNaMy B KOTNOBaHax, Wypdax u
ayokax. lMpu ucnbiTaHWMaX rPYHTOB BMHTOBBLIM LUTAMNOM B BypoBbIX CKBaXXMHAX Hmxke 3abos u B maccue 6e3
OypeHusa ckBaxuH koadhpuumeHT K _p npuHMmaloT B 3aBUCUMOCTM OT oTHoweHua h/D no tabnuue 5.5, rge h -
rnybuHa pacnonoXxeHus LWTamna OTHOCUTENLHO NOBEPXHOCTU FPYHTA, CM.

MpumeyaHue. lMpu wucnbiITaHnsax rpyHTa wramnom Tuna |l B 3aboe BypoBbIX CKBaXXWH AOMycKaeTcs
npuHUMaTh koadpuumeHT K_p paBHbiM 1 He3aBucumo ot h/D.

Tabnuua 5.5

h/D 0 1 2 3 4 > 5

K p 1

5.5.3 lo pesynbtatam WCNbITAHUA MNPOCAAOYHbIX TPYHTOB criedyeT onpenensaTb B COOTBETCTBUM C

yKasaHusMun npunoxexus E:

- Moaynb AecdopMaumm rpyHTa NpuUpoaHoOM BRaXHoOCTM E M oTHOCUTENbHY MPOCagoYHOCTb 3NCUMoH_sl
npw 3afaHHOM [aBrieHUn p_3 - Npu UCMbITaHWUM NO CXeMe "04HON KpMBOW";

- Mogynb AedopMauun rpyHTa nNpupogHon BriaxkHocTu E m BogoHachiweHHoM coctosHumn E_sat (nocne
3amMaynBaHnsl), HayarbHOE MpOcCafo4YHOE AaBneHue p_s1 U OTHOCUTENbHYK MNPOCaAOYHOCTb 3MCUMOH_SI npu

pasnuyHbIX JaBNeHUsX - NPy UCMbITaHUM MO Cxeme "ABYX KpuBbIX".
6. MeToa ucnbITaHUA paguarnbHbIM NPEeCCUMOMETPOM

CyIHOCTEL MeToIIa
ObopyraoBaHMe U NPUOOPH
HO,JZ[I‘OTOBKa K MCIBEITAaHWMIO
[IpoBemeHMe MCOBTaHUAg
ObpaboTka Pel3VILTATOB

O[O O[O [
(G2l PN (GOR [N (o]

6.1. CywHocTb MmeToaa



6.1.1 WcnbiTaHue rpyHTa paguanbHbiM MNPeccUoMeTpoOM MNpoBOAAT  Ans  onpefeneHvus  Moayns
nedopmaunm E neckos, rMUHUCTbIX, OpraHO-MUHEpParibHbIX Y OpraHNYeCcKUX rpyHTOB.

6.1.2 Moayne aecopmavnnm onpeaensioT No pesynstatam HarpyxeHusi r[pyHTa ropu3oHTanbHOW Harpyskom
B CTEHKaXx CKBaXkMHbl C MOMOLLIbIO paguanbHOro NpeccnomMmeTpa.

Pesynbtatbl McnbiTaHWst oopMnsAlOT B BMAE rpaduka 3aBUCUMOCTU TOPU3OHTASIbHbIX MEepeMeLLeHNN
rPyHTa OT rOPM3OHTANbHOIO JABMEHUS.

6.1.3 lMpu ucnbiTaHMM rpyHTa paguanbHbIM NMPECCUOMETPOM MPUMEHSIOT cregylowee obopyaoBaHue U
Crnocobbl MPOXOAKN CKBaXKMH, obecneynBaroime CoxpaHeHNe NpupogHOro HanpsPKeHHOMO COCTOSHMS TpyHTa:

camo3abypuBatoLimecs NpeccnoMeTphbl;

OypeHue CKBaXXVH Nog 3aLMTON TSXKenNbIX PacTBOPOB;

NPOXOAKY Yy4yacTKa CKBaXKWHbl, HA KOTOPOM OyayT nNpou3BOAUTBLCS WUCMbITAHUSA, C MOMOLLBI MOABMXKHON
KOMNOHHbI 06caaHbIX TPYO.

B rpyHTax, obecneymBaloLLmMx YCTOMYUMBOCTb CTEHOK CKBaXMHbI, JOMNyCKaeTCsl NpoBeaeHne ucnblitaHni 6e3
COXpaHeHMs1 NPUPOLHOrO HaMNPSKEHHOTO COCTOSHUS. Mpu 3ToM 00sI3aTeNbHbLIM SIBNSIETCS COXpPaHEeHWe NPUPOAHOro
CNOXEHUS TPYHTOB.

6.1.4 Tpwn npoxoake ONbITHOW CKBaXXMHbI cregyeT cobnogate TpeboBaHus 4.4.

6.1.5 [JuameTp CKBaXKUH He AOMMKEeH NpeBbillaTh AgnameTp 30HAa npeccuomMeTpa 6onee yem Ha 10 Mm.

6.2. O6opyaoBaHue U NpuéopbI

6.2.1 B cocTtaB yCTaHOBKM AN UCMbITaHWSA FPYHTa paguanbHbIM NPECCUOMETPOM AOMKHbI BXOOUTb:
30HA;,

YCTPOMCTBO AN CO34aHUSA N U3MepPEHUs JaBMNeHUs B KaMmepe 30HA3;

YCTPONCTBO AN U3MEPEHMS NepeMeLLEHMIN 060M0YKN 30HAA.

6.2.2 KOHCTpPYKLMSA YyCTaHOBKM A0OMmkHa obecneynBaThb:

BO3MOXHOCTb CO3[aHuNa AaBreHus Ha rpyHT ctyneHamum no 0,01-0,1 Ma;

NMOCTOSIHCTBO AaBfIEHMS HA KaXXOOW CTYNEHW HarpyXeHus;

BO3MOXXHOCTb TapMpPOBKM 30HAA.

6.2.3 [lnvHa kamepbl 30HAA OOIMKHA ObITb HE MEHee YeTbipex ee AuameTpoB.

MNpumeyaHue. Mpu NpUMeHeHUN Kamepbl, COCTOSALLE U3 Tpex cekuuin u Gonee, obluaa AnNvMHA CeKLM
[OMKHa BbITb HE MeHee YeThbipex UX ANaMeTpoB.

6.2.4 YCTpoWCTBO Ans M3MEpPeHMs1 OaBMneHuMs B kamepe 30HAa [OoikHO obecneynBatb M3MepeHue
[aBIeHns ¢ NorpeLLHoOCTbI0 He Gonee 5% cTyneHu gaBneHus.

6.2.5 YcTponcTBO ONsi U3MEPEHUs] NepemelleHnint 0bOoMnoYkn 30HOAa OOIMKHO obecneumBaTb U3MepeHUe
Aedopmaunii CTEHOK CKBaXWHbI MPU MPMMEHEHMN NPECCUOMETPOB C BHELLHUM ANMaMeTPOM Kamephbl 3oHA4a oT 76 o
127 MM ¢ norpelHocTbio He bornee 0,1 MM B Npedenax M3MeHeHUsl HadanbHOro AnameTpa kamepsl B 1,5 pasa.

6.2.6 N3amepeHne nepemelleHnii 06OMOYKN 30HAA OCYLLECTBMST NyTEM M3MEPEHUs o0bema XUAKOCTH,
pacxoQyeMon Ha pacluMpeHne kamepbl 30H4a, UK nyTemM HEemnocpeacTBEHHOro onpefeneHust paguvyca Kamepbl
30H4a B OTAENbHbIX TOYKAX AUCTAHLUMOHHBIMW AaTYMKaMM.

MpumeyaHus.

1 NamepeHune nepemeLyeHmn 060M0YKM 30HA4A AMCTAHUMOHHBIMU AaT4MKaMy NpoM3BOAAT HE MEHEE YeM B
LIECTM TOYKaX, PACMONOXEHHbIX MO TPeM AnamMeTpam. TOYKM M3MEepEeHn SOIPKHbI pacrnornarateCs B LIEHTparbHON
yacTu kamepsbl B npegenax 1/3 ee onuHebl.

2 [lonyckaeTcs NpUMEHATb AN onpeaeneHns nepemMeLleHnin 060no4vkn 30H4a ANCTaHUMOHHbIE AaTUYUKK C
N3MEepEeHNEM OJIMHbI OKPYXXHOCTM KaMepbl N0 TPEM AnaMeTpaM B LEHTPanbHOW YacTu B npeaenax 2/3 onuvHbl.

6.3. NoaroroBKa K UcnbITaHUIO

6.3.1 B cKBaXuwHy yCTaHaBMMBalOT 30H4 Takum oOpa3om, 4TOObl cepegnHa Kamepbl 30HAa Obina
pacnosnoXeHa Ha OTMETKE UCMbITaHUS.

Mpy Npoxoake CKBaXXMHbI C NPUMEHEHNEM MOABWXHOW KONOHHBLI 06cagHbIX TPy B rpyHT npeaBapuTeErnbHO
BHEAPSETCS TOHKOCTEHHbIN paboynin cTakaH, MPUKPENIIEHHbIN K KONTOHHE TPyO, 13 KOTOPOro yaansoT rPyHT.

[anee Ha OTMETKY WMCMbITAHUA OMyCKalT 30HA MpeccuomeTpa, paboyas oboroyka KOTOPOro cMasaHa
FMUHUCTOW CcycneH3nen n3 GEeHTOHUTOBOM IMUHBI MM conuaornoM. B 3oHOe npeccromeTtpa cOo3galoT OaBreHuve,



paBHoOe HanpskeHuto curma_z, g, 0 (5.4.1) Ha OoTMeTKe ucnbITaHWs, nocne Yero obcagHyo Tpydy nNpunogHumaioT
Ha BbICOTY 30HAa.

6.3.2 locne ycTaHOBKM 30HAA@ Ha OTMETKE MCMblTaHWs HeobXOAUMMO CMOHTMPOBAaTb YCTPOWCTBa AN
CO3[aHnsA N U3MepeHNs 4aBneHns B kKamepe 30H4a U n3MepeHus nepemMelLeHms 060MnoYky 3oHaa.

6.4. NpoBeaeHne ncnbiTaHuA

6.4.1 B kamepe 30HOa cospgatoT gasneHue crtyneHamu no 0,025 MlMa oo MomMeHTa COMpPUMKOCHOBEHMS
060M04KM 30HAA CO CTEHKAMW CKBaXKMHbI, a fanee - CTyneHsMu, ykasaHHbiMu B Tabnuuax 5.2-5.4.

Mpu onpegeneHnn paBneHUss Ha CTEHKY CKBaXWHbl B CNyyYae MNpUMEHEHUs TMAPaBNYECKMX
NPeCcCOMETPOB HE3ABUCUMO OT 0OBOAHEHHOCTU CKBaXKWHBLI HEOOXOAMMO K M3MEPEHHOMY MaHOMETPOM AaBIIEHUIO
nobaBnaTb rMapocTaTnyeckoe AaBneHne cTonda XuakocTu B rMapomMarucTpani npeccnuomeTpa.

6.4.2 Kaxgyto cTyneHb OaBreHust BblOEPXKMBAKOT [0 YCINOBHOW cTabunusaumu gedopmaumm rpyHta. 3a
KpUTEPUIA YCNOBHOW cTabunusaumn pedopmaumyv NPUHUMAKOT CKOPOCTb YBEMWMYEHUSA paguyca CKBaXKWHbI, He
npesbiwatowyto 0,1 MM 3a Bpemsi, ykasaHHoe B Tabnuue 6.1.

Tabnuua 6.1
I'pyHTH PexuM MCHOEITaHUA BpeMsa yCJIOBHOM
cTadbunmzaumy nedopmalmm
t, MuH
[lecku co CTEIEeHbI
BJIQXHOCTM :
S r <=20,8 15
S r>0,8 30
T'muMHMCTEIE C IOKaszaTejsieM Me nJjie HHEIM
TEeKy4YeCTHU:
I L<=20,25 30
I L>0,25 60
OpTraHO-MMHEpPAJIb HEle V7 90
opraHUYeCcKMue
[Tlecku 3
T'IMHMCTEE BeIC TPEI 6
OpraHoO-MMHEpPaJibHBIE " 10
OpTraHUYECKME

I[lpuMevaHnust

1 HpM MCIIBITAHMAX MCKYCCTBEHHO YIIJIOTHEHHHBIX, HAa CHBIITHEIX )Z8 HaMBIBHEIX
TPYHTOB BPEMS YCJIOBHOM cCTabuamzauuu nedopMalumy IOJDKHO HAa3HAYaATbBCS Tak
Xe, Kak M IJiIS COOTBETCTBYOUMX TMUIIOB II€CUAHEIX U DJIMHUCTEIX TPYHTOB B
3aBUCUMOCTM OT CTEIeHM BJIAXHOCTM M IIOKaszaTeJId TeKydeCTU.

2 Tllpn IPVIMEHEHUN IIPEeCCUOMETPOB c IIOTPEMHOCTHIO M3MEPEHUS
nepemeumennyr Mesnbme 0,1 MM (6.2.5.) BpeMsa YCJIOBHOM cTadmuImM3aumm
nedpopMaly yMEHbIIAeTCS MNPOIOPLUMOHAJIBHO YBEJMUEHMI TOUYHOCTU UBMEepPEeHUd
CTEeHKIM CKBAaXMHEI.

6.4.3 [Ona 3gaHvii 1 coopyXeHur | ypOBHS OTBETCTBEHHOCTU WCMbITAHUS [PYHTOB pagunarbHbIMK
npeccMoMeTpamun crnegyet npoBoAUTb B MeasieHHOM pexume. [lonyckaetcss nNpov3BOAUTb MCMbITAHWE TPyHTa
paguanbHbiMM NpeccMoMeTpamn B ObICTPOM pexumMe B TeX Cryyasx, Korga BbIMOSIHEHbI COMOCTaBUTENbHbIE
UCNbITaHMSA pagnanbHbIMU NPeccuomMeTpaMmn B MeOSIEHHOM U ObICTPOM pexmmax He MeHee YeM C ABYXKPaTHOM
NOBTOPSEMOCTbIO ANsl AaHHON Pa3HOBUAHOCTU FPyHTa B palnoHe NpoBeaeHUs U3bICKaHWN.

Onsa 3pgaHun n coopyxenun Il n lll ypoBHEN OTBETCTBEHHOCTU UCMbITAHUA paguanbHbIMU NpeccuoMeTpamm
cnepyeT NPOBOAUTb, Kak NPaBuUIlo, B ObICTPOM peXuMe.

MpumeyaHme. YpOBHM OTBETCTBEHHOCTM 34aHUIN 1 coopyxeHu npuHaTel no FTOCT 27751.



6.4.4 OTcuyeTbl Mo npubopaM Ana U3MepeHus AedopMaLni Ha Ka4oW CTyneHW AaBfneHus NPpou3BOAAT
cornacHo Tabnuue 6.2.
B npouecce ncnblTaHusa BeayT XypHan, bopma KOTOpPOro npyueeaeHa B npunoxeHun b.

Tabnuua 6.2
I'pyHTH PexuM MCHOEITaHUA
Me OJIeHHBIN BeIC TPEBIN
[lecku Yepez 5 MMH B TeueHMe IepBHXx|UYepes 1 MMH B TeueHue
15 MuH, »najiee - uepes 15 MUH. |[IepBHX 3 MMH, najee -

yepes3 3 MUH.

I'nmuHMCcTHE Uepes 10 MmMH B TeueHMe MepPBHX|Uepe3 2 MMH B TeUeHMe
30 MuH, najee - uepes 30 MUH. |[IepBHIX 6 MMH, nanee -
yepes 6 MUH.

OpraHo- UYepes3 15 MMH B TedUeHMe MNepBHX|Uepez 2 MMH B TedeHMre
MyHepasibHele m|60 MmH, nayee - uepes 30 MmmH. [nepBeix 10 MuH, najuee -
OopTraHu4YeCcKMue yepesz 10 MuH.

6.5. O6paboTka pe3ynbTaToB

6.5.1 lNo gaHHbIM UCMbITaHUA CTPOAT rpaduK 3aBUCUMOCTU NEPEMELLEHNS CTEHKN CKBaXKUHbI OT AaBMNeHUs
Oenbta r = f(p) (mpunoxexue ).

Ha rpacuke npoBOOsAT OCpeHsIIoWy0 MpSMYH0 METOAOM HaMMEHbLUMX KBagpaToB MMM rpadmyeckum
mMeTtogom. 3a HavanbHble 3HadeHus p_0 u Hdenbta r_0 (nepBas Toyka, BKIOYaemasi B OCpeQHEHME) NPUHUMAIOT
3Ha4yeHus p 1 [lenbTa r, COOTBETCTBYHOLLME MOMEHTY MOMHOIO 06XaTnus HEPOBHOCTEW CTEHOK CKBaXKUHbI - Havany
NIMHEeNHOro yyacTKa rpacdwuka.

3a KOHeuHble 3HayeHus p_n u [Jenbra r_n (npegen nNponopumMoHanNbHOCTU) MPUHMMAIOT 3HAYEHUA p U
[enbTa r, COOTBETCTBYHOLIME TOYKE, OrpaHMyYMBatoLLEN SIMHENHBIA Yy4aCcToK rpadumka.

6.5.2 Mogynb gedopmauun rpyHta E, MlMa, BeluMCcnsoT Ang NUHeENHoro yyacTka rpadwvka Odenbta r = f(p)
no copmyne

HenbTa p
E=K »r» —, (5.3)
r 0 JenbTa r

roe K - KOPPEeKTUpy UMM KO3OOMULUMEeHT;

r

r - paInyC CKBaXMHB, PaBHBI I + JenbTa

0 pr r0
r - pamnyc IpeccuoMeTpa, CM;

pr
IenbTa - IpupameHye paamMyca IpeccuoMeTpa, coorTBercreybmee p 0, cMm;
r0
IJenpTa p — HOpUpalleHMe JaBJIEHMS Ha CTEeHKY CKBaXMHEL MeXIOy OBYMS
TOUKaMM, B3ATHMM Ha OCpemHAwmel npsamoy, Mla;

IJenbpTa r - HOpUpalleHUe I[epeMelleHMsa CTEeHKM CKBaXMUHE (mo pamunycy),

cooTeeTCcTByKIEee [lenbTa p, CM.

Mpumeyanue. Mpu BbluMCNEHUN MOAYNS AedopmaLm rpyHTa HeobxoaMMO yunThIBaTb onpeaensemble no
pesynbTaTtaMm TapuUPOBOYHbLIX WCMbITAHWA CUCTEMaTU4eCcKMe MnorpewHocTn uamepeHnn [ensta p v [Henbta r,
Bbl3BaHHble COBCTBEHHbIMK AedopMaLMaAMU TMAPOCUCTEMBI U ANacTUYHbIX 0B0NOYEK Kamepbl 30HAA.

6.5.3 lpu npoBegeHUn BCEX WCMbITAHUA TPYHTOB paguvanbHbIMW MpeccMomMeTpamu B OOHOM pexume
(MeaneHHOM Ans COOpYXeHWh | ypoBHS OTBETCTBEHHOCTW unu BbicTpoMm ansa coopyxeHun Il un 1l ypoBHen



OTBETCTBEHHOCTU) KOahpuumeHT K r onpemensioTr nNo pesynbTaTaM COMOCTaBUTENMbHLIX WUCMbITAHUMI [PyHTa
wramnom nnowansto 5000 cmM2 1 paguanbHbiM NPECMOMETPOM, BbINOMHAEMbIX HE MEHee YeM C ABYX KpaTHOW
NOBTOPSEMOCTbIO ANl AaHHOW Pa3HOBUAHOCTU FPYHTa B palnoHe nNpoBeaeHUs U3bICKaHUN.

6.5.4 lNpn npoBedeHMM YacTU UCMbITAHUA B MEONEHHOM, a 4acTu UCMbITaHWIA B ObICTPOM pexume Ons
onpegeneHuss mMogynsa gecdopmaumy No pesynbtatam MCMbITAHUA, BbIMNONIHEHHBIX B ObICTPOM pexume, OOSHKEH
BBOAWTBLCH OOMONMHUTENBHBIA KO3ddumumeHT K_rt, onpegensemMbliin No pesynstataMm CONoCTaBUTENbHBIX UCTIbITAHWNA
paguanbHbIM NPECCUOMETPOM B Pa3HbIX PEXMMaX.

6.5.5 [na npoekTMpoBaHUA OCHOBaHUMW W (yHOAMEHTOB 3daHun u coopyxenuin Il n 1l yposHen
OTBETCTBEHHOCTU KOadhpuumeHT K_r gonyckaeTcs npMHMMaTh no npunoxeHuto K.

7. MeToa ucnbITaHUA SIONacTHbIM NPECCUOMETPOM

CymHOCTL MeToma
ObopyaoBaHMe U OpUOOPH
[IOOTNOTOBKA K MCIHTAHUK
[lpoBeleHME MCIBITAHUS
ObpaboTka pPe3’3yILTaTOB

SN BN SN B BN
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7.1. CywHocTb MeToAa

7.1.1 WcnbiTaHnss nonacTHbIM MPeccMoOMEeTpoOM NPOBOAAT Ans onpegeneHus Moayna gedopmauun E
NeCcKoB, MMUHUCTBIX, OPraHO-MUHEpParbHbIX U OPraHUYEeCKUX rPYHTOB.

7.1.2 Moayne oedopmauun onpeaenstoT no pesynbtataM Harpy>XeHust rpyHTa BepTUKanbHOW Harpy3kon B
CKBa&)KMHE MM MAacCMBE C MOMOLLIbIO LUTaMMNOB-J10MNacTewn.

Pesynbtatbl ucnbiTaHMn ohopMnsioT B Buae rpaduka 3aBUCUMOCTY NEPEMELLEHNS LUTaMMNoB-NonacTen ot
Harpysku.

7.1.3 Npwn npoxogke ONbITHOM CKBaXXMHbI cneayeT cobntogaTe TpeboBaHus 4.4.

7.1.4 Tpun ucnbiTaHWAX B CTEHKaX CKBaXKMH AMaMeTP CKBaXkMHbl JOIMKEH OblTb MEHbLUE PAaCCTOSAHUS MEXAyY
LWTamMNaMu-nonacTsiMn He MEHee YeM Ha 2 CMm.

7.1.5 Mpu ucnblTaHMAX HUXe 32605 CKBaXKMHbI MUHUManbHas rmybuHa norpyxeHnst HakoHeYHnka oT 3abos
CKBa)XMHbI 40 Bepxa WTamna-nonacTtu JormkHa BblTb HE MeHee MONOBMHbI AMNWHbI LTaMna-nonacTu.

7.2. O6opyaoBaHue U NpuéopbI

7.2.1 B cocTaB yCTaHOBKM AMNs UCTIbITAHMS FPYHTa fonacTHbIMU NPECCUMOMETPOM AOSKHbI BXOAUTD!

- HAKOHEYHUK CO LUTaMNamMmn-rionacTsMm U HanpaenAoLWYMN CTaKaHOM;

- YCTPOMWCTBO AN CO3AaHUSA U U3MEPEHNS AaBMNEeHUS Ha LTaMMbI-NONacTh HAKOHEYHNKA;

- YCTPONCTBO ANS N3MEPEHMS NEPEMELLEHUS LUTAaMMNOB-ITONacTeN HAaKOHEYHUKA.

7.2.2 KOHCTPYKLMSA yCTaHOBKN AOMmKkHa obecneunsaThb:

- BO3MOXHOCTb CO3aHuns AaBneHus Ha rpyHT ctyneHsmu no 0,01-0,1MlMa;

- NMOCTOSIHCTBO JaBMeHUs Ha KaxaoW CTYMNeHW HarpyxeHus;

- BO3MOXXHOCTb TapMpOBKM HAaKOHEYHMKA CO LUTamMmnamu-rionactsiMu.

7.2.3 HakOHeYHUK [JOMmKeH COCTOATb U3 [ABYX XECTKMX LWTaMroB-fionacten npsMOyronbHOW opMbl,
pPacnonoOXeHHbIX CUMMETPUYHO OTHOCUTENBHO OCU  HaKoHedHuka. [nowaab WTamna-nonactu  AofkHa
COOTBETCTBOBaThL TpeboBaHMAM Tabnuubl 7.1.

7.2.4 YCTpOWCTBO ANS M3MEPEHWs OaBfEeHWst Ha LTamnbl-NionacTu AOMMKHO obecneuvBaTtb M3MepeHue
[aBrieHns ¢ NOrpeLLHoCTb0 He Gonee 5% cTyneHu gaBneHus.

7.2.5 YCTpPOUCTBO ONfsi U3MEPEHNA MepeMeLLleHnin WTaMmna-rnonacTu B ropM3OHTaNbHOM HanpasrieHun
OOMKHO obecneyvmBaTh n3MepeHve gedopmMaLuin rpyHTa ¢ norpewHocTsio He 6onee 0,1 Mm B Npegenax He MeHee
50 MM Mpu1 MUCMbITAHUAX OpraHO-MUHEpParibHbIX U OpraHNYeckux rpyHToB, 20 MM - A4St OCTarnbHbIX FPYHTOB.

Tabnuua 7.1
I'pyHTH [ToJsioxeHUe I'ny6uHa MecTO MyHMMAaJIbHa4d
IpeCcCrUoOMeTpa | UCIIEITa— IPOBEOEHMA nJjomanb*
OTHOCUTEJIBHO | HMS, M VICTIEITaHUM mTaMmra-—

YPOBHSA JIOTIacTH, CM2



IO 3€MHBIX
BOI
TSI HEL M CYTJIMHKM C |Brelme ypoOBHS oo 10 B crTenkax 300
I L <=0,25; IOO3EMHBIX CKBaXVHBI
cynecu ¢ I L <0 BOI
[leckun (YyCTOMUMBLEE B oo 10 600
CTEeHKax CKBAaXMHH) Brmne ypoBHSA B crenkax
MO 3€MHBIX CKBAXVHEI
T' I HEL WM CYIJIMHKM C BOL B cTeHkax
0,25 < I L <= 0,75; Huxe 10 CKBAaXMHEI 150
cynecu ¢ 0 <= I L <=1
[lecku PEIXJIBIE oo 10 300
(HeyCcTOMUMBEIE B [Briune m Hmxe Huxe zabosa
CTeHKaxX CKBAaXMHH) YPOBHS CKBaXWVHEL
Touber 1 cyTJiMHKM C I L[ DTOO3EMHBIX
> 0,75; cynecu ¢ I L > BOI Huxe 10 150
1
TJIIMHUCTEE U opraHo- |Brme u Hmxe [Ilo BCen B Maccuee 600
MMHEPAaJIbHEE YPOBHHA TOJIe Oes OypeHMda
IO 3EMHBIX CKBaXWHEL
BOI
OpraHuuecKue Brne ypoBHS oo 10 B cTeHkax 600
IO 3E€MHBIX CKBaXWVHEL
BOI
Brmme m Huxe |Ilo Bcen Huxe 3abos 300
YPOBHSH TOJIIe CKBaXWHEL
IO 3€MHEBIX
BOI
* COOTHOIEHME CTOPOH WTaMIa-JIoNacTM IOOJIKHO OHTb He Oojiee 3:1.
PaccTosgHMe MexIy mTaMIaMM-—JIONacTaMM JOJIKHO OBTb He MeHee 1,5 wux
MIMPWHEI .

7.3. MNoaroToBKa K UCMNbITAaHUIO

7.3.1 yCTaHOBKy HaKOHe4YHUKa CO LwWTamMnamMu-nonactaMm npousBoaAaAT MeToaoM BAaBIIMBaAHUA TaKUM
06pa30M, 4YTObBI cepeanHa HakOHe4YHUKa Obina pacnonoXeHa Ha OTMETKE UCNbITaHUA.

7.3.2 lMocne YCTaHOBKM HaKOHEYHUKa Ha OTMEeTKe UCNbITaHUA MOHTUPYIOT yCTpOﬁCTBO ana co3gaHuna m
n3MepeHuna gaBiieHna Ha WwTaMnbl-lionactn n UsSMepeHna nx nepemMmeLleHns.

7.4. NMpoBepeHue NcnbITaHUsA

7.4.1 lNepegayy Harpysky Ha LITaMMbl-NONACcTV NPOU3BOAAT CTYNEHAMM, Yka3aHHbIMK B Tabnuvuax 5.2-5.4.

7.4.2 Kaxgyto CTyneHb OaBrieHWs BblOEpXKMBaOT A0 YCNOBHOW cTtabunusaumun gedopmaumm rpyHta. 3a
KpMTEpPUI yCNoBHOW cTabunusaumn gedopmaumm MPUHUMAKOT CKOPOCTb MepeMeLLeHns LiTamna-nonactun, He
npesbiwatowyto 0,1 MM 3a BpeMs, ykasaHHOe AN MEANEHHOro pexuma ucnbiTaHus B Tabnuuax 5.2-5.4, ong
OblicTporo - B Tabnuue 6.1.

7.4.3 PeXvM ncnbiTaHW Ha3Ha4valoT B COOTBETCTBUM C yKasaHnsamMmn 6.4.3.

7.4.4. OTcyeTbl No npubopaM ANA U3MEPEHWUst MepeMELLEHMI LUTaMMNOB-NONACTEN Ha KaXXOOW CTyneHu
AaBneHnsi NPon3BOAAT cornacHo 5.4.3 Npn MeafieHHOM pexume UcnblTaHni u Tabnuue 6.2 - npy GeICTPOM.

B npouecce ncnblTaHua BedyT XypHan, hopma KOToOporo npusefeHa B npunoxexuu b.




7.5. O6paboTka pe3ynbTaToB

7.5.1 Mo gaHHbIM UCNbITaHUMI CTPOAT rpacmk 3aBUCMMOCTM NepEMELLEHUS LTamna-nonactu oT JaBrneHus
u = f(p) (mpunoxexune N).

Ha rpacuke npoBOOsAT OCpeHsIIoLWy0 MNpsMYH0 METOAOM HaMMEHbLUMX KBagpaToB MMM rpadmyeckum
mMeTogom. 3a HadanbHble 3Ha4veHus p_0 u u_0 (nepBas Touka, BKMNoYaemasi B OCpegHEHNE) NPUHMMALOT 3HaYeHUs
p ¥ U, COOTBETCTBYIOLLUME HaYvany JIMHEHOTO y4YacTka rpaduka.

3a KOHeYHble 3HayeHus p_n ¥ u_n (Npegen MpONOpPLUOHANbHOCTM) MPUHUMAOT 3HAYeHUs p U U,
COOTBETCTBYIOLLME TOYKE, OrpaHUYMBalOLLEN NIMHENHBIN y4acTOK rpadimka.

7.5.2 Mogynb pecdopmaumm rpyHta E, Mlla, BblMMCHSIOT Ans NIMHENHOro yyacTtka rpaduka u = f(p) no

dopmyne

2 HenepTa p
E =K x ovmera (1 - HO ) X b —/m8 ™, (7.1)
1 IenbTa u
roe K - KOPPEeKTUpy UMM KO3OOMULMEHT;
1
HIO - xkosdpdmumenT IlyaccoHa;
b - WMpMHa WMTaMmia-JIonacTu, CM;
omera - KO20OMUMEHT, NPMHMMAEMBI B 3aBUCUMOCTM OT OTHomeHus 1/b
no rabauue 7.2;
IOesnbTa p - HOpUpalleHMe IaBJIEHMS Ha WTaMI-JIONACTb MexIy IOBYyMs TOoukaMu,
B3ATHMM Ha ocpenHsawouweM npamoy, MIa;
IOesbTa U - NpMpalleHMEe [epeMelleHud MTaMIa-JIonacTy, COOTBETCTBYyKIEES

IenbTa p, CM.
I'Ipwmeqal-me. |_|pl/l BblHYMUCneHnmn moaynsa p,ecbopmau,mm rpyHTa Heo6XOD,I/1MO y4uTbiBaTb onpenendemMbie rno
pes3ynbTataMm TapupoOBO4YHbIX MCNbITAHUI cucTeMaTuyeckne NorpeLHoCTn |/|3mepeHvu7| ,El,eana P " U, Bbl3BaHHbIE
COOCTBEHHbIMU p,ecbopmau,vmmm yCTpOVICTBa angd co3gaHua gaBneHnd, HaKOHe4YHMKa U KOJNOHHbI pr6.

Tabnuua 7.2

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

omera 1,1 1,2 1,4

7.5.3 KoadbdpuumeHT K_| onpegensatoT no pesynbtatam CONOCTaBUTENbHbLIX UCMbITAHUIA FPyHTa LUTaMMNOM
nnowageto 5000 cmM2 M nonacTHbIM MPECCUOMETPOM, BbINOMHAEMbIX HE MeHee 4YeM C [BYyX KpaTHOM
NOBTOPSAEMOCTbIO AN JAHHON PasHOBUOHOCTM FPYyHTA B palioHe NpoBEeAEHNS U3bICKaHWNA.

7.5.4 Tpn npoBeAeHMM YacTU UCMbITAHUA B MEOSNIEHHOM, a 4acTu UCMbITaHWUIA B ObICTPOM pexume Onis
onpegeneHus mogyns gedopmaumu no pesynbrataM WUCMbITaHWKA, BbIMNOSIHEHHBIX B ObICTPOM pexume, BBOAAT
pononHuTenbHbIn KoadhduumeHT K_It, onpegensembiii No pesynstataM COnoCTaBUTENbHBIX UCNbITAHUA JTONAaCTHbIM
NPeccnoMETPOM B PasHbIX PEXMMaX.

8. MeToa UcnbITaHUA MNITOCKUM AUnaToMeTpom

CYIIHOCTE MeTona
ObopyaoBaHMe U OpUOOPH
[IOOTOTOBKA K MCIOHTAHUL
[lpopeleHME MCIBITAHUS
ObpaboTka pPe3yIabLTaTOB
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8.1. CywHocTb MeToaa



8.1.1 UcnbiTaHne rpyHTa NnockyMm AunatoMeTpoM MpoBOOAT AN onpeneneHns moayns gedopmauum E
NeCcKOB, MMUHUCTLIX, OPraHO-MUHEpParbHbIX U OPraHUYECKUX FPYHTOB.

8.1.2 Moayne aechopmavnnm onpeaensioT No pesynstatam HarpyxeHusi r[pyHTa ropu3oHTanbHOW Harpyskom
B CKBa)XXVMHE C MOMOLLbIO MSI0CKOro AMnaToMeTpa.

PesynbTatbl UcnbiTaHWin 0OPMASIOT B BUAE rpadmka 3aBUCMMOCTM NEPEMELLEHMS WTaMna gunaTtoMeTpa
OT Harpysku.

8.1.3 Npwn npoxogke ONbITHOM CKBaXXMHbI cnieayeT cobntogaTh TpeboBaHus 4.4.

8.1.4 [lnameTp CKBaXKUHbI AOMMKEH OblTb HE MEHEE LUMPKWHbI NTONaTKu gunaTomeTpa.

8.1.5 nybuHa norpyxeHus gunatomeTpa OT 3ab0s CKBaXWHbl UMW OT MOBEPXHOCTU FPyHTa OO LUeHTpa
WTamna gormkHa OblTb HEe MeHee NATY AMamMeTpoB LWTamna.

8.2. ObopyanoBaHue u npudopbI

8.2.1 B cocTaB yCTaHOBKM ANst UCTIbITAHMSA FPYHTa MIIOCKUM ONNaTOMETPOM AOMKHbI BXOOUTb:

- Mrockas nonatka gunatomeTpa C BblABUraloLWUMCS MAOCKUM KPYITbIM LUTaMMOM;

- YCTPOMWCTBO AN CO34aHUSA U U3MEPEHUs AaBMNeHUs Ha WTamn guraTtoMeTpa;

- YCTPOMWCTBO AN U3MEPEHNS NepeMeLLeHNs] LuTamna amnaTtomeTpa.

8.2.2 KoHCTpyKUMNsa yCcTaHOBKM 0IMKHa obecneynBarh:

- BO3MOXXHOCTb CO3[aHusi HENpPEpPbIBHO BO3paCTaOLLEro C MOCTOSIHHOW CKOPOCTLIO AaBMEHUSI HA TPYHT;

- BO3MOXXHOCTb TapMpOBKM NONaTky gunatomeTpa C NAOCKMM LUTaMMOM.

Yron 3a0CcTpeHus nonaTkM gunaTomeTpa AOMKEeH CocTaBnsaTb He Gonee 60°. [AnameTtp BbigBuraroLLerocsi
LwTamna AOMmKeH coctaenate 70 MM 1 He nNpeBbIWaTh 2/3 WNPUHBI TIonaTku.

8.2.3 YCTpoWcTBO ANst M3MEPEHUs1 AaBMNeHMs Ha WTamn AunaToMeTpa LOMKHO obecneyvmBaTh M3mMepeHue
[aBneHus ¢ norpeluHocTbo He 6onee 0,01 MMa.

YCTpOMCTBO AN  M3MEpPeHus LWwTamna AWnaToMeTpa B T[OPM3OHTANIbHOM  HanpaBrieHWM  OOIMKHO
obecne4vmBaTh M3amepeHue gedopmaumii rpyHTa ¢ norpeLuHocTbio He 6onee 0,01 MM B Npegenax He MeHee 3 MM.

8.3. NoaroTtoBKa K cnbITaHUIO

8.3.1 lMorpyxeHne nonaTku gunatoMeTpa NpoM3BOOAT MyTEM BAaBNMBaHMSA C 3ab0s CKBaXWMHbI MU C
NMOBEPXHOCTU FPyHTa TakMMm 0B6pasoM, 4TODbI LEHTP WTamna Bbin pacnonoXeH Ha OTMETKE UCNbITaHUS.

8.3.2 YcTpoWCcTBO ANs CO3daHUs U U3MEpeHUs [OaBfeHus Ha wWTamn gunatoMeTrpa W u3mMepeHus
nepemMeLLeHns Wwramna gunaToMmeTpa MOHTUPYIOT Nepe NorpyXeHnem nonaTku gunatomerpa B rpyHT.

8.4. NpoBeaeHune ncnbiTaHusA

8.4.1 [aBneHve Ha wTamn AunatomeTpa nepefarwT HenpepbiBHO co ckopocTbto 0,02 MMa/muH npu
UCNbITaHMAX MMHUCTBIX TPYHTOB 1 0,05 MIMa/MyH Npu ucnbiTaHMAX NECKOB.

8.4.2 OtcyeTbl No npubopaM AnNs U3MEPEHUs NepeMeLleHuin WwTamna gunatomerpa npou3BogsaT yepes
kaxable 10 ¢ npu ckopocTtu HarpyxeHnsa 0,05 MIMa/muH 1 yepes kaxable 30 ¢ - npu ckopoctn 0,02 MIMa/MuH.

8.4.3 B npouecce ucnblTaHnsa BedyT XypHar, popmMa KOTOPOro NpuroxeHa B npunoxeHun b.

8.5. O6paboTka pe3ynbTaToB

8.5.1 o AaHHbIM UCMbITaHWI CTPOAT rpaduK 3aBUCMMOCTM NEPEMELLIEHMS LUTaMMa NITIoCKoro gunaTtomeTpa
oT gaeneHuns U = f(p). Ha rpadmke npoBogaT ocpegHsiiowyto npsMmyto. 3a HadvanbHble 3HadeHusd p_0 u U_0O
(nepBasi Touka, BKINOYAeMasi B OCpegHEHNE) NPUHUMAIOT 3HadyeHus p 1 U, cooTBETCTBYOLWME Hayany NMHENHOro
yyacTka rpadumka. Mpu atom p_0 He AOMmMKHO BbITb MEHbLLE HanpshkeHus curma_z, g, 0 Ha oTMeTKe ucnbiTaHns. 3a
KOHEeYHble 3HadyeHus p_n u U_n (npegen nponopuMoHanbHOCTU) NPUHUMAIOT 3HadeHns p n U, cooTBeTCTBYOLWME
TOYKE, OrpaHNyYMBaloLLEN NIUHENHBINA Y4acTOK rpaduka.

8.5.2 Moaynb gecopmauumu E, MlMa, BbluMcnaAT Ang nuHernHoro yvactka rpadguka U = f(p) no bopmyne

2 HesnbTa p
E=omMera K (1 - o ) xD —ur——, (8.1)
1 d IenbTa U

roe oMera - KOQ@)@)MLU/IGHT, HpMHI/IMaeMI:HZ B 3aBUCHMMOCTHM OT @OpMI:I mTaMIiia



1 (Ooyg KpyIJlIoT'o XecTkoro mramna omera = 0,79);

1
K - KOPPEeKTHUPYUMM KO3OOMUMEHT;
d
HIO - xondpdmuumeHT IlyaccoHa;
D - IvaMeTp mTamia OujlaToMeTrpa, CM;
IOernbTa p - HOpMpalleHMe ITaBJIEHMEe Ha WTaMI IujlaToMeTpa MexIy OBYyMS
TOUKaMM, B3ATHMM Ha OcCpemHsaomel npamoyr, Mla;
HOenpra U - HpupalileHMe [NepeMelleHusa MUTaMIa-JonacTy, COOTBETCTBYKIEES

IeneTa p, CM.

MpumeyvaHue. KoacbdumumeHt K _d onpegenstoT no pesynbrataM CONOCTaBUTESbHBIX UCMbITAHUW FpyHTa
wTtamnom 5000 cM2 1 NNOCKMM OMNAaTOMETPOM, BbINOMHAEMbIX HE MeHee YeM C ABYKPaTHOM NOBTOPSEMOCTbIO A5
[AHHOI0 MHXXEHEPHO-reoIorMyecKkoro anemeHTa, onpegensemoro no FOCT 20522.

9. MeToAa UcnbiTaHus camosaﬁypuaarou.mmca nonacTHbIM NpeccnoMeTpom
rmpnaHgHoro Tuna

CYIIHOCTE MeTona
ObopyInoBaHMue 1 NpuOOPH
[IOOTOTOBKA K MCIOHTAHUKL
[lpoBpeleHME MCIBITAaHUS
ObpaboTKka pPe3yIabTaTOB

O [ [ | O
U1 [ [N [

9.1. CywHocTb MeToaa

9.1.1 WcnbiTaHne rpyHTa camo3abypuBalolmMMcs fonacTHbIM  NPECCMOMETPOM  TMPRSHAHOroO  Tuna
NpoBoAAT ANd onpegeneHvs modyns gedopmMauun E neckos, rMUHUCTLIX, OpraHO-MUHEPanbHbIX Y OPraHUYecKnx
rPYHTOB.

9.1.2 Mogynb gedopMaLuumn onpeaenstoT No pesynbrataM Harpy>XeHusi rpyHTa ropu3oHTanbHOW Harpy3kon
B CTEHKaXx CKBaXMHbl C MOMOLLIbIO I0MacTHOro npeccMomeTpa rmpnsHAHOro Tuna.

Pesynbtatbl ucnblTaHuin O0POPMAAIOT B BuAae rpaduka 3aBUCUMOCTU FOPU3OHTarbHOMO nepemMeLleHns
rPyHTa OT rOPU3OHTaNbHOW HarpysKu.

9.1.3 WcnbiTaHna npoBoaAT B crneuuwanbHbiX 06CafHbiXx Tpybax, OCHALLEeHHbIX AOMOMHUTENbHbLIMU
NOABWKHBIMW LUTamMnamun 1 obecneymBaoLLmnX CoOXpaHeHe NPUPOAHOro HaMPSPKEHHOTO COCTOSHWUS TPYHTA.

9.1.4 TorpyxeHne obcagHon Tpybbl B npouecce camo3abypuBaHus cregyeT NpoBOAWUTb COBMECTHO C
BypOBbIM MHCTPYMEHTOM, HE AonycKas onepexeHns NopoaopaspyLUatoLLero MHCTPyMeHTa Topua 6awumaka.

9.2. O6bopynoBaHue 1 NpMbopbI

9.2.1 B coctaB ycTaHOBKM AN MCNbITaHUSI rpyHTa camo3abypuBaloLMMCs NonacTHbIM NPEeCcCUOMETPOM
MMPNSIHOHOMO TNa AOSMKHbI BXOAUTb:

- TMpnsiHAA NPeccroMeTpoB;

- YCTPOWCTBO Af151 CO3aHMsA U U3MepeHus AaBreHnin B kKamepax NnpeccuoMeTpos;

- YCTPOWCTBO [ANs1 pasfenbHOro W3MEepeHus nepeMeLleHnid KakgouW napamu  LiTamnoB-rnonacrten
npeccuomeTpa;

- cneumanbHas obcagHaa Tpyba C ynpyro M repmMeTMyHO BMOHTUPOBaHHbIMW B €€ CTeHKW napamu
LUTaMNoB-ronacTen, COOTBETCTBYIOLLMX KONNYECTBY NPECCMOMETPOB B rMprsHAe.

9.2.2 Wramnbl-nonact OOMKHbI MMETb (HOPMY NPSIMOYIOMbHOIMO LUNMHAPUYECKOTO CEKTOpa C pagnycom
CKBaXXWHbI, 1 nnowagb He meHee 150 cm2. COOTHOLLIEHME CTOPOH LUTamna-nonacTy A0MKHO ObiTk He Gonee 3:1.

9.2.3 WsmepeHve nepemelleHMn LITaMnoB-rionacTen OCYLECTBAT C MNOMOLUBIO  3MEKTPUYECKUX
[aT4YNKOB CONPOTUBMEHWU, YCTAHOBMEHHbIX Ha KaXX QoM MPeccUoMeTpe rmpnsHabl.

9.2.4 PaccTosiHne Mexay LeHTpamu NpeccroMeTpoB M wtamnamu obcagHbix TpyO AOMmKHbI ObiTb paBHbI
mMexay cobov 1 cocTaBnATb He MeHee 1,5 pa3mepoB LUTaMMNoB MO BbICOTE.

9.3. NoaroTtoBKa K UCNbITaHUIO



9.3.1 'vpnsaHay NpeccuomeTpoB MOAKIYAOT K Harpy3o4yHO-M3MepUTENbHOMY YCTPONCTBY M pacnonaratot
NPecCOMETPbI CUMMETPUYHO OTHOCUTESNBHO LUTAMMNOB 00CcagHbIX TPyO.

9.3.2 BypeHue CKBaXWH NPOM3BOAAT CO creuuanbHbIMM obcagHbiMu Tpybamu. [locne u3BneveHus
OypoBOro MHCTpyMeHTa B CBOOOAHYH MoriocTb obcafHbix TpyO onyckaroT rmpnsHZy MpecCcMOMETPOB, KOTOpble
UKCUMPYIOT aBTOMAaTUYECKM MO OTHOLIEHMIO K LWTamnam obcagHblx Tpyd C MOMOLLBbI  chleunanbHoro
dUKCUpytoLLLEero yCTpomcTBaa.

9.4. NpoBeaeHue UCNbITaHUA

9.4.1 B «kamepax npeccMomeTpoB co3galT pfasreHne ctyneHsmu no 0,025 MlMa pgo mMomeHTa
COMNPUKOCHOBEHWSI MpeccrMomeTpa co WwTamnamy obcagHbix TpyO, a ganee - CTyneHsiMyM OaBreHuni, ykasaHHbIMU B
Tabnuuax 5.2-5.4.

9.4.2 OTcueTbl No NpubopaM ANsa usaMepeHnst AedopMaLMin Ha KaXaon CTyNeHn SABNEHUA NPOU3BOAST Mo

74.4.
9.4.3 Pexxum ucnbiTaHuin HasHavatoT no 6.4.3.
9.4.4 B npouecce ucnbiTaHna BeayT XypHar, opMa KOTOpOro npusegeHa B npunioxeHun b.
9.5. O6paboTka pe3ynbTaToB
O6paboTKky pe3ynbTaToB UCMbLITAHUSA NPOM3BOAAT Mo 7.5.
10. MeToa UCNbITaHMUA FOPAYUM LUTAMMNOM
10.1. CymHOCTL MeTOoIa
10.2. ObopyvamoBaHMe U OpUbOPELL
10.3. TNomroToBKa K MCIBTAHMI
10.4. TpoBemeHMEe MCIOBTAHUMA
10.5. ObpaborTka Pel’3YJILTATOB

10.1. CywHocTb MeToAa

10.1.1 VicnbiTaHue ropsYMM LWITAaMNOM MPOBOAAT ANs OnpedeneHnss cregylwmx XapakTepucTuk
nedopMmpyeMoCT Mep3roro rpyHta: koadduumeHta oTtamBaHma A _th, koaddumumeHta cxmmaemoctn m,
moayns gecopmaumm E.

10.1.2 XapakTepucTuku onpenensaT no pesynbTataM Harpy>XeHusl rpyHTa BEpPTUKANbHOMW Harpys3kon B
3a60e ropHon BbIpaboTKM (OTKPLITON MM NOA3EMHOW) NN HENOCPEACTBEHHO HAa MOBEPXHOCTU rPyHTa C NOMOLLbIO
LwTamna ¢ BHyTPEHHUM 060rpeBom.

PesynbTtathl ucnbiTaHNA ohopMAsIOT B BUAE rpadhkoB 3aBUCMMOCTI OCaKM LUTamna OT Harpysku.

10.1.3 MNpwu ncnblTaHuK rpyHTa B Wypde pasmepbl Wypda onpeaensoT B 3aBUCUMOCTM OT HEOBX0aMMOCTM
KpenneHus ero cTeH u rnybuHbl npoxogkn. MuHumanbsHble pa3mepsl Wwypda B nnaxe - 2,0 x 2,0 m.

10.1.4 BbicoTa ropHol BbIpabOTKM Npu NPOBEAEHMU UCMbITAaHUI B LITONMbHE (Tpeke) onpegensieTcs
rabaputamu yCTaHOBKW, MPUMEHSIEMON AN UCNbITAHWIA, U AOMKHA ObITb HEe MeHee 1,8 M.

10.1.5 MNpoxopgKy ropHbIX BblpaboTOK crefyeT OCyLeCTBNATb C y4eToM TpeboBaHunm 4.7.

10.1.6 TexHomnoruio NpoOXodKku BbIpaboTKM criedyeT NpYHUMAaTb U3 YCITOBUS COXPaHEHUS! eCTECTBEHHOro
CMNOXEHNs1 MeP3MbIX MPYHTOB.

10.1.7 MNnowagka aons npoBegeHUs NCMbITaHUA JOIMPKHA ObITh CrifTaHMpOBaHa M OKOHTYpPEHa BOOOOTBOOHOM
KaHaBoWn.

10.2. O6opyaoBaHue 1 NpudopbI

10.2.1 B cocTaB yCTaHOBKW ANl UCMbITAHWUSA FPYHTa ropsiyMM LITAMIMOM AOSMKHbI BXOAMTb:
- WUTaMn ¢ BHYTPEHHUM 0BOorpeBoMm;

- o6orpeBatolLiee YCTPOCTBO;

- YCTPOWCTBO AN CO34aHUS U U3MEPEHUsT Harpysku Ha wTamn;

- YCTpOWCTBA AN M3MEepPeHUs 0CafoK LWTamna 1 TemnepaTypbl FPYHTa;

- HacoC ANA OTKaYKk1 BoApbl.



10.2.2 KoHCTpyKUmMS yCTaHOBKM AomkHa obecrneunsaTb:

- HarpyeHue wtamna creneHamu gasnexums no 0,01-0,1 MMa;

- LEHTPMPOBaHHYIO Nepefayvy Harpysku Ha Lwtamn;

- MOCTOSIHCTBO AABMEHUSA Ha KaXXOOW CTYMNEHN Harpy>XeHust;

- VWCKIIOYEHWe MNpPOAOoNbHOrO u3rnba TpyO-wTaHr (kpenneHne Tpyo-wTaHr npu 6onblwon rmybuHe
UCMNbITAHWIN MO YeTbIpEM HanpaBfeHUsM).

10.2.3 Wtamn gomkeH GbITb XECTKMM, KPYribiM U MIOCKMM CO CMIIOLWHOM nogoweon nnowaasto F = 5000
cM2.

KoHcTpykums wtamna gormkHa obecneyvBatb paBHOMEPHbLIA HarpeB €ro QHWLA 3neKkTpoHarpeBaTensiMm
Unu ropsiien Bogon oo temnepatypbl He 6onee 90°C.

10.2.4. OborpeBatoLlee yCTPOMNCTBO OOSMPKHO ObITh pacnofioxXeHo no npumepy wramna (wupuHon 0,3 ero
OnameTpa) n gomkHo obecneunBatb paBHOMEPHOE OTTaMBaHWE rpyHTa noA wramnoMm. [pu ncnbiTaHnum rpyHToB C
€CTECTBEHHOW BIaXXHOCTbIO BbIlLE BMAaXHOCTU Ha rpaHuue TeKyyecTu AOMmkHa OblTb npegycMoTpeHa npurpyska
oborpeBatoLLero yCTponcTBa, COOTBETCTBYHOLLAS BEPTUKANbHOMY HOPMaribHOMY HanpsbkeHWo OT COOCTBEHHOrO
Beca rpyHTa Ha OTMeTKE UCMbITaHUS.

10.2.5 HarpyxeHuve wtamna ocyLecTBASIOT JOMKPATOM UM TapupOBaHHbLIM FPY30M.

10.2.6 YCTpONCTBO ANS N3MEPEHMS OCaAOoK LUTamMna OOIMKHO oTBeYaTb TpeboBaHusam 5.2.6. n 5.2.7.

10.3. MNoaroroBKa K UCNbITAHUIO

10.3.1 Ha nogrotoBneHHbln 3abon roOpHOM BbIPAGOTKM NO €€ LEHTPY WU HEenocpeacTBEHHO Ha
NMOBEPXHOCTb IPyHTa yCTaHaBNMBAIOT LUTAMM C BHYTPEHHUM OOOrpEBOM, MOHTUPYIOT YCTPOMCTBO AN Harpy>KeHus
LWTamna, penepHyto cucteMy ¢ Nnpubopamm s N3MepeHns ocadok Wramna.

10.3.2 lMoBepxHOCTb FpyHTa B npegenax nowagn yCTaHOBKM LuTamMna AOSPKHA ObiTb 3aunwieHa [o
HEHapYyLIEHHOr0 MepP3Moro rpyHTa U TwartenbHO cniaHvpoBaHa. Ons AOCTMXKEHMS MIOTHOMo KOHTaKTa MogOLUBbI
WTamna ¢ rpyHTOM MOA LWTamn yCTpauBalT NOAYLLKY M3 MAroBMaXXHOro Necka cpegHen KpynmHOCTU TOSLLMHOW He
bonee 1-2 cm Ans MUHUCTLIX 1 He Bonee 5 cM - Ana KpYNHOOGMOMOYHBIX TPYHTOB.

10.3.3 KoHTpomnb rnybvHbl OTTaMBaHWUA TPyHTa MOA4 LUTaMMNOM MPOBOAAT C MOMOLLbI TemnepaTypHbIX
0aTYNKOB M MeTannM4eckoro Lyna. TemnepaTypHble AaTyMKku ycTaHaBnuBaloT ¢ MHTepBarnom B 10 cm B 2
CKBaXXuHbl gnameTtpom 3-4 cm u rmybuHon go 80 cm, npobypeHHble No kpaam wTamna. CkBaXunHbl HEOOXOAMMO
TWaTtensHO rMapPON30NMPOBaTh OXMaXKAeHHbLIM FTIMHUCTBIM FPYHTOM.

10.3.4 MNepen HavyanoM ucnbITaHMM ANg JOCTMKEHMS NMOSIHOMO KOHTAKTa LWTamna ¢ rpyHTOM, obxaTtnsi BCex
KOHCTPYKTMBHbIX 3NIEMEHTOB YCTAHOBKM W AJ1S1 UCKITKOYEHNST pa3yniioTHEHMS MepP3Nioro rpyHTa criegyeT NpUIoXnTb
Ha wTtamn (6e3 BkntoYeHUsa ero oborpesa) Harpysky obxaTusi, COOTBETCTBYIOLLYHO BEPTUKANbHOMY HOpMasnbHOMY
HanpshKeHUto OT cCOOCTBEHHOrO Beca rpyHTa curMa_z, g, 0 Ha oTMeTke UcnbiTaHus (C y4eTom cobCTBEHHOrO Beca
WwTamna n getanen ycTaHoBKW, HecbanaHcMpoBaHHbIX NPOTUBOBECOM), HO He MmeHee 0,05 MIMa. Harpyaky crnepyet
BblOEpXMBaTb 40 YCINOBHOW cTabunusaumm gecdopmauum rpyHta (ocagku wramna). 3atem (6e3 cbpoca Harpysku
obxaTtuns) yctaHaBnNMBaroT NnokasaHus NpubopoB Ha HyneBble AeNeHus.

10.4. NpoBeaeHne UcNbITaHUN

10.4.1 VicnbiTaHne BbINOMHSAIOT B ABa 3Tana:

1-m aTan - co3gaHve MNoA LUTAaMNOM 30Hbl OTTasiBLUEro rpyHta Ha rnybuHy 0,5 anametpa wTtamna noa
[aBrneHveM p, COOTBETCTBYIOLLUMM HanpsbkeHuo curma_z, g, 0 Ha OTMeTke ucCnbiTaHus (B NepByl CTyMNeHb
[aBreHns BKIIOYAlOT BEC LUTaMna v AeTarnen ycTaHOBKM, HecbanaHCcMpoBaHHbIX MPOTUBOBECAMW);

2-i aTan - ynrnoTHeHMe OTTasiBLUEro rpyHTa CTyrneH4yaTo-Bo3pacTarollen Harpyskon. OOLiee KonmyecTBo
CTyneHewn faBMNeHUS OOIMKHO ObITb HE MEHEE NATU.

10.4.2 Ha 1-m aTane ncnbiTaHui BKYaoT 060rpeB Wtamna ¢ NoMoLL b0 000rpeBaroLLero yCcTponcTBa.

O6orpeB WTamna Npon3BoaaT 4O TeX Nop, Moka rmybvHa oTTanBaHWs NOA LUTaMNoOM He CTaHeT paBHOW 25-
30 cm. MNocne aToro oborpes nNpekpallatoT, U ganbHelwee oTTanBaHne rpyHTa go rmyouHsl 0,5 gnameTtpa wramna
(npumepHo 40 cm) NpomcxoauT 3a cHeT 3anaca Tenna B OTTasBLUEM CIIOe.

Mpn noHwxeHWM TemnepaTypbl rpyHTa Ha rmybuHe 40 cm Hwke 0°C cnegyeT npousBoauTb
KpaTKOBPEMEHHbIN 00OrpeB LWTamna, obecneunmBarOnin nogaep)xaHne OTTauBaHUA rpyHTa Mo4 LITaMnom B
TeyeHve ucnbltaHus Ao rmybuHsl, pasHon 0,5 guameTpa wrtamna.

10.4.3 OTc4yeTbl NO TemnepaTypHbiM JaTyMkaM HeOobXoaMMO Npom3BOAMTb Ha 1-M 3Tane ucnblTaHust
cHavarna 4yepes kaxabli Yac, a No Mepe NpUBNMKEeHUs rpaHuLbl oTTamBaHus K rnybuHe 40 cm - yepes kaxgble 15
MUH. Ha 2-m aTane ucnblTaHWs OTcYeTbl MO TeMnepaTypHbIM AaTyukam CHUMAKT OOUH pas nepen NpunoXxeHnem
o4YepesHON CTyMNeHW OaBMEHNS.



10.4.4 3amepsbl rMybyHbLI OTTauBaHUS rpyHTa MeTanfnmMyeckuM LLYNoM criegyeT NponsBoauTb Ha 1-M aTtane
UCNbITaHWsA ABaXabl: Nocre nNpekpaLleHust Mporpesa 1 nNpy 4OCTUXKEHMUU HYNeBbIX TeMNepaTyp Ha rnybuHe 40 cm, a
Ha 2-M aTane - Kaxabl pa3 nepen NpunoXeHMeM odepeaHoOn CTyneHu AaBneHuns.

10.4.5 lMocne crabunusauum ocagky OTTasiBLUErO rpyHTa Mpu HanpsbkeHun curma_z, g, 0 (1-n aTan
UCMbITaHWI) Ha LWTamMn [aloT CTyrneH4YaTo-Bo3pacrarolimMe Harpysku (2-m atan ucnbitaHun). Kaxgyilo cTyneHb
[aBreHVs BblOEPXKMBAIOT 40 YCNOBHOW Aedopmaumm rpyHTa (ocagky wramna).

10.4.6 3a KpuUTEpU YCNoOBHOW cTabunusaumm gedopmaumm NPUHMMAKOT CKOPOCTb OCaAKM LiTamna, He
npeBbiwatowyo 0,1 MM 3a 2 4 ang MUHUCTLIX TPYHTOB M 0,1 MM 3a 1 4 - OANs NeckoB, KPYMHOOGIOMOYHbLIX U
CUINbHOBBIBETPENbIX CKanbHbIX FPYHTOB.

10.4.7 Otc4deTbl No npubopam AnsS uamepeHus gedopmMauuin NpomnssoaaT Ha obomx atanax UCMbITaHWR
yepes 10, 20, 30 1 60 MUH OT Hayana MCMbITAHMUA U Janee - Yyepes KaXAbl Yac A0 YCMOBHOW cTabunmsaumm
0OCaZKu LUTaMna Ha KaXKgon CTYMEeHU Harpy>XeHus.

10.4.8 3HayeHVs CTyneHn JaBneHus Ha LWTamn Ha 2-M aTane UCnbiTaHui crieqyeT NpuHUMaTh: A11s NeckoB
W MUHUCTLIX TPpyHTOB - 0,05 MIMa, ans kpynHoo61oMouHbIX rpyHTOB - 0,1 MIa, Ans cMnbHOBLIBETPENbIX CKaNbHbIX
rpyHToB - 0,2 MlMa.

10.4.9 lNMocne OKOHYaHMS UCMbITAHWUSA YCTAHOBKY CrefyeT OEMOHTUPOBAaTb, C MOBEPXHOCTM OTTasiBLUErO
rpyHTa NoA WTamMnom yaanutb BepxHun crion TonwmHon 10 cm 1 otobpaTe ABa - Tpu obpasua ana nabopaTtopHbIxX
onpefeneHnn HeobXoAMMbIX XapakKTEPUCTUK OTTasBLUErO U YNIOTHEHHOTO rpyHTa. Mocne atoro cnegyert yoanutb
Tanbli rPyHT, 3aMepPUTb M 3apMCOBaTh Yally OTTasiBLLEro rpyHTa Mof LWTamroMm.

10.4.10 B npouecce ucnbiTaHnsa BeayT XypHar, dopma KOTOpOro npueegeHa B npunoxeHun b.

10.5. ObpaboTKa pe3ynbLTaToOB

10.5.1 Mo gaHHbIM UCTbITAHWIA BEIMUCNSAKOT cpeaHee 3HadYeHne rmybuH oTTanBaHus rpyHTa (Nog LEHTPOM 1
Kpasimu wramna) H n npupaweHme abcontoTHOM ocagkum wrtamna Oenbta S_i Ans kaXgow CTyneHn AaBneHust.

10.5.2 [na kaxgon CTyneHW OaBneHUs1 BbIMUCASIT cpefHee 3HaveHue npupallieHus OTHOCUTENbHOM
ocagkv [enbta enbta_i M NOMHOro 3Ha4YeHUs OTHOCUTENBHOW 0CaAKM Crosi No oopmMynam:

IenbTa S
i
IenbTa OmeabTa = ; (10.1)
i H
i
mesbTa = »OeJsbTa + IemnbTa nejbTa . (10.2)
i i-1 i

10.5.3 To BbIYUCAEHHBIM 3HAYEHUAM CTPOAT rPadouK 3aBMCUMOCTU OTHOCUTENBHOW OCafku LTamna oT
paeneHus geneta = f (p) (npunoxexve H).

Ha rpaduke npoBOOAT OCpPEeOHSALWY NpsiMyl0 METOAOM HauMEHbLUMX KBagpaToB uMnvM rpaduyeckum
METOA0M.

3a HavarnbHble 3Ha4YeHUs p 1 genbta (nepBasi ToYKa, BKOYaeMasi B OCpeaHeHne) NpuHMMatoT gaBneHne,
paBHOE HanpshkeHuto curma_z, g, 0, 3a KOHeuyHble 3HayeHust p_n 1 [enbta_n - Takue, Npu KOTOPbIX Harpyska
BbI3bIBAET MpUpaLleHme ocaku, NpeBbILLAloLLEe ee 3HAYeHME Ha NpeablayLler cTyneHn He bonee Yem B [Ba pasa.

10.5.4 KoadpdpuumeHTt otrtamBaHus A _th no rpadumky Oenbta = f (p) NpMHMMalOT paBHbIM OTPE3KY,
OTCEKAaeMOMY OCpeHSIOLLEN NPSMOM HA OCY OpaUHAT.

KoadhduumeHT cxumaemoctv m, Mla, BbluMcnaoT no popmyne

IesibTa »OejbTa

m = x K, (10.3)
HenbTa p

roe JenpTa mesbTa — yCTaHABJIMBAaeEMOe IIO rpabuky IpupalleH1e 3HAUYEHUS
OTHOCUTEJNIbHOM ocanku Ha ocpenHsALLUEeN IpsMOM,

COOTBETCTBYyKIlee MHTepBayly JlejbTa p;
K - OGe3pas3MepHBl KOPOOULIMEeHT HaNOPAXEHHOT'O COCTOSHUSA
TPYHTAa, KOTOPHM MIPMHMMAIT PAaBHEIM IOJIS KPYIHOOOJIOMOUHEIX
TPYHTOB Y CUJIBHOBHIBETPEJHIX CKAaJIbHEIX I'pyHTOB - 1,35,
oJjsa neckos wu cynecem - 1,30, nna cyramHkos - 1,20,

g e - 1,0.



Mpn HeobxoaMMOCTM MO MOMYYEHHbIM 3HAYEHMSIM M BbIYMCASIOT MoAynb AedopMauuun rpyHta E no
dopmyne

BeTa
E = -, (10.4)

roe Gera - kos3bdbuLMeHT, SHAUEHUS KOTOPOTO IPUHUMAT PaBHBIMM oIS
KPYTHOOBJIOMOUHEIX TPYHTOB UM CUJIBHOBHBETPEJIHIX CKAJIbHEIX I'PYHTOB -
0,8, mna neckoB u cynecem - 0,74, nna cyrauekoB - 0,62, nng
e - 0,40.

KoadpduumeHT A_th onpegenstot ¢ TouHocTbio Ao 0,001, koadpduumeHt m - go 0,0001.

11. MeToa cpe3a UenuKoB rpyHTa

11.1. CymHOCTL MeTOIa

11.2. O6opymoBaHue U OpubOpEL

11.3. TIogroToBKa K MCHOBITAHUID

11.4. TlpoBeIeHME MCHOBITAHMA IO CXEeMe KOHCOJIMIMPOBAHHOIO Ccpe3a

11.5. TlpoBenmeHye WUCHOBITAHUS [0 CXEeMe HEeKOHCOJIUIMPOBAHHOTO cpesa

11.6. TpoBemeHre MCHOBITAHMA O CIOELUMAJIbHO HNOINTOTOBJIEHHEIM NOBEPXHOCTIM
(cnocob6 "myamek") M MeToIOM IIOBTOPRPHOTO cpesa

11.7 ObpaboTka pPel’3VILTATOB

11.1. CywHocTb MeToAa

11.1.1 WcnbiTaHns UENMKOB FpyHTa Ha cpe3 MpPOBOAAT ANSA ONpedenieHus Cnegylowmux XapakTepucTuk
NMPOYHOCTU: COMPOTUBIIEHWS TPyHTa Cpesy Tay, yrra BHYTPEHHEero TpeHus u, yOernbHOro CUEMneHus ¢ Ans
KPYMHOOOBMOMOYHbIX FPYHTOB, MECKOB U MMMHUCTbBIX TPYHTOB.

11.1.2 XapaKTepucTuku onpenensitoT no pesynbratam cpesa Lenvka rpyHTa B BblpaboTke (pacumcTke,
KOTNOBaHe, wypde, Wrpeke n T.0.) no OMKCMPOBAHHOW MIOCKOCTU KacaTernbHOW Harpy3kon npu ogHOBPEMEHHOM
Harpy>XeHun Lenvka rpyHTa Harpy3kom, HOpMarnbHOWN K MAOCKOCTU cpesa.

Ona rMHUCTBIX TPYHTOB MO cheuManbHOMY 3afaHuio MoryT ObiTb MpoBedeHbl Cpe3 Mno crneumanbHO
NOAroTOBMNEHHONM NnockocTh (cnocod "nnaiuek") n NOBTOPHbLIA cpe3. ATU cnocobbl NPUMEHSOT ANs onpeaeneHns
XapakTepuCTUK rpyHTa Npy HanMyum B UCcrielyeMoM MaccrBe NOCKOCTEN CKOMBXEHUSA N TPEeLMHOBATOCTH.

11.1.3 ConpoTuBneHne rpyHTa cpesy ONpemensoT Kak npefenbHoe cpedHee KacaTellbHOe HarnpshkeHue,
Npy KOTOPOM LIENWK rpyHTa cpe3aeTcst Mo OMKCMPOBAHHOW NIIOCKOCTM MpU 3a4aHHOM HOpMarnbHOM AaBrieHuun. [ns
onpegeneHuss M 1M ¢ Heobxogumo NPOBECTU HE MeHee Tpex WUCMbITaHWW LIENMKOB TPyHTa MpU pasnuyHbIX
3HaYeHMAX HOPMarbHOro AaBneHus MPU UCMbITaHUM OOHOPOAHOIO FPYHTa B OOHOM BbipaboTKe 1 Ha OgHOM rnyOuHe.

11.1.4 VicnbiTaHNa MOXHO BbINOSTHATL 4515 CReayowmnx COCTOSAHUIN rpyHTa:

- MPUPOAHOTO CMOXEHNSI U MPUPOAHON BIIAXHOCTW;

- MPUPOLHOTO CIIOXEHUSA C 3aMavynuBaHMEM A0 MOSTHOMO BOAOHACILLEHNS;

- HaCbIMHbIX N HAMBIBHbIX TPYHTOB HE3ABMCMMO OT BMNAXXHOCTU.

11.1.5 VcnbiTaHusa NpoBoAAaT NO CReaylowmMM CXemMam:

- KOHCONMAMPOBAHHbIN cpe3 - ANd onpeaeneHns XxapakTepUCTUK NPOYHOCTU KPYMHOOBOMOYHBIX PYHTOB,
NeckoB W [FMMHUCTBLIX FPYHTOB C Nokaszaternem Tekydectn | L < 1 (Hes3aBUMCUMO OT CTEMEHM BNaXHOCTU) B
CTabunNnamMpoBaHHOM COCTOSIHWMK;

- HEKOHCONMUOWPOBaHHbIA Ccpe3 - Ans OonpedeneHns XapakTepUCTUK MPOYHOCTU BOAOHACHILLEHHbLIX
FMMHUCTBIX TPYHTOB (Npu S_r > 0,85) ¢ nokasatenem Tekyyectn |_L >= 0,5 B HeCcTabnnmanpoBaHHOM COCTOSIHUN.

11.2. O6opyanoBaHue n NpndopbI

11.2.1 B cocTaB ycTaHOBKM ANS UCNbITaHWUSA Lenuka rpyHTa MeToAoM cpesa OOSMKHbI BXOAUTD!
- KOnbLO C BHYTpeHHUM gnametpom D =400 mm v BeicoTon H = 220 mm;

- XeCTKue Wwramnbl pasmepamMm, COOTBETCTBYIOLLUMMY BHYTPEHHEMY ANaMeTpy KonbLa;

- YCTPOMCTBO A1 BEPTMKANBHOrO Harpy>XeHnsi Lenvka rpyHTa;



- YCTPOMCTBO AN CO3AaHNS KacaTenbHOW Harpysku ¢ aHKepHbIM YCTPONCTBOM;

- yCTpOMCTBa AN n3MepeHns gedopmaunin Luenvka rpyHta v npuknagbisBaeMon Harpysku.

11.2.2 KOHCTpyKUMSA yCTaHOBKM JOSMKHA obecneunBaTh:

- MpUNOXeHWe KacaTernbHOW HarpyskM B (OUKCMPOBAHHOM MMOCKOCTU cpe3a unu He Gonee yem Ha 30 MM
BblLLIE 3TOW NIOCKOCTH;

- nepegavy HOpMarnbHOW W KacaTerbHOW Harpy3oK CTyMeHsMW WM B BUAE HemnpepbiBHO BO3pacTaroLuen
HarpysKku ¢ NOCTOSIHHOWN CKOPOCTbIO;

- rPagyvpoBKY W3MepUTENbHbIX MPMOOPOB WM YCTaHOBMEHWS MOMPAaBOK Ha MPeodoneHve TPeHUs npu
nepemeLleHnn KonbLa (Lenuka) OTHOCUTENBLHO HEMOABMKHON YacTW YCTAaHOBKM.

11.2.3 [na co3gaHua HOpMasbHbIX M KacaTerbHbIX Harpy3oK NMPUMEHSAT AOMKPaThl MU TapupOBaHHbIE
rpys3bl.

11.2.4 Mpwnbopbl (npormbomepsbl, MHAMKATOPbLI U Ap.) ANS n3MepeHns gedopmauunin cxatusa U cpesa Lenvka
rpyHTa c norpewHocTblo He 6onee 0,1 MM JOMKHbI ObITb HaAEXHO 3aKpenneHbl Ha MeTannuMyeckon penepHon
cucteme.

11.3. NMoaroTtoBKa K UCNbITaHUIO

11.3.1 Ha oTmeTke ucnbiTaHus B BbipaboTke Bbipe3atoT LIENUK FPyHTa C MOMOLLLIO KOmbLa B Creayowem
nopsigke:

- KOMbLO CMa3bIBaOT C BHYTPEHHEN CTOPOHbI TOHKMM CITOEM Ba3envHa U KOHCUCTEHTHOW CMasku;

- KOMbLIO YCTaHaBNMBAKOT Ha BbIPOBHEHHYK M 3Q4YULLEHHYKD TOPU3OHTarNbHYD MOBEPXHOCTb FPyHTa B
3apaHee HamMe4yeHHOoe MOMOoXeHWe U NOCTENeHHO, He Aonyckas NepekoCoB, BAABMMBAKOT KOMbLIO BPYYHYKO UMK C
NMOMOLLbIO flOMKpaTa, 06pe3ast rpyHT BOKPYT KOMbLa;

- MOBEPXHOCTb rPyHTa B KOSMbLle BblPpaBHMBAKOT M Ha BbIPOBHEHHYIO MOBEPXHOCTb YKMNaAblBalOT Crou
MarnoBaXHOro necka (Menkoro unu cpegHen KpynHoCTU) TONWmMHON 1-2 ¢M AN FMUHUCTLIX FPYHTOB U 3 CM - AnS
KPYMHOOOMOMOYHBIX FPYHTOB.

B HwkHenm yacTm uenuka mexgy Kpaem KomfbLha M MOBEPXHOCTbIO TPyHTa B OCHOBaHUM BbIpaboTKu
OCTaBNAT 3a30p pa3mepom 1-2 cM, N0 KOTOPOMY AOSDKHA MPOWTM NIMOCKOCTb Cpes3a MNpu UCMbiTaHUW. OTOT 3a30p
[OJMKEH ObITb BOCCTAHOBIIEH B Clydae ero HapyLLIeHUs Mpy NoaroToBKe K Cpesy rpyHTa.

11.3.2 lNocne Bbipe3aHns LienmKa rpyHTa Ha KosbLO YCTaHaBMUBAKOT WUTaMMN U MOHTUPYHOT YCTPOMCTBO ANst
nepegaynm HOpManbHOW W KacaTernbHOW Harpy3ok M penepHyw cuctemy c npubopamu (npormbomepamu,
WHAMKaTopamun) Ans naMepeHns gedopmMauun cxatusa U cpesa Lenvka rpyHTa.

11.3.3 Jedopmauun Lenuka rpyHTa criegyeTt onpepensTtb Kak cpegHeapudMeTndyeckoe NnokasaHun AByX
npnbopoB, PUKCUPYIOLLLUX:

- CMeLLleHne NPOTMBOMOMOXHbLIX CTOPOH KOMbLA@ B HampaBfeHUW MNPUMoXeHUs KacaTenbHOW Harpysku B
NIIOCKOCTU cpesa;

- 0CaZKy NPOTUBOMOMOXHbLIX CTOPOH LUTamMmna OT HOPMaIibHOW Harpysku.

11.3.4 Tlocne MOHTaxa YCTaAHOBKM W WU3MEPUTENbHOW CUCTEMbl 3anuCbiBalOT HavanbHble MOKa3aHuA
NprMbOopOoB (MNK yCTaHaBNMBAIOT Ha HyMNEBbIE AENEHNs).

11.4. NpoBeaeHne UCNbITaHUA NO CXeMe KOHCONMUAUPOBaHHOIO cpe3a

11.4.1 TNpeaoBapuTenbHoe YNMNOTHEHME LUenuKa rpyHTa MpoBOAAT HOPManbHbIMWU AaBfeHUsMU P, Mpu
KOTOpbIX onpeaensioT CoNPOTUBMNEHNE rPyHTa cpesy Tay.

HopmanbHble aaBneHvs nepegatoT Ha LEenyK rpyHTa nocregosaTteflbHO CTYNEHAMU; 3HaYeHUs OaBneHni n
UX CTyneHen ykasaHbl B Tabnmue 11.1.

Taobnuua 11.1

HopmasibHOe naBJieHUE CryrneHn naBJIeHUSA
I'pyHTH p, Mla IHenvTa p, Mlla
p_1 p_2 p_3
KpynHOOOIJIOMOUHEIE 0,1 0,3 0,5 0,1

[lecku TpaBeJUCTHEe, KPYIHHE U
cpenHel KPYIMHOCTM IIJIOTHBE
Timuer ¢ I L <= 0




[lecku rpaBesucThHe, KpynoHee u| 0,1 0,2 0,3 0,05
cpelHel KpPYIHOCTU cpenHem

IJIOTHOCTM,; MEJIKME IIJIOTHHEE U

cCpelHeM NJIOTHOCTU

Cynmecu n cyrauHkm ¢ I L <=

0,5

Tsmimuer ¢ 0 < I L <= 0,5

[lecky TpPaBeJUCTHE, KPYIIHHE, 0,1 0,15 0,2 0,025
cpenHey KPYIHOCTM U MeJIKUe

PHIXJILIE; TIBJIEBATHE HEe3aBUCUMO

OT TMJIOTHOCTH

T'nmuumcTee TPyHTH I L > 0,5

OpraHO-MMHEepAaJlb HEle n| 0,05 0,01 0,15 0,025
oOpraHuYeCcKre TPYHTH

11.4.2 Kamp,yro CTyneHb OaBlieHuA npu npeaBapuUtesibHOM YNJIOTHEHUN Heobxoanmo BbloepXunBaTtb He

MeHee:!:

- anda prI'IHOO6J'IOM0‘-IHbIX FPYHTOB 1 NECKOB - 5 MuH;

- 0N FMUHUCTBIX TPYHTOB - 30 MUH.

KoHe4Hyto cTeneHb BbiAepXKMBaIOT OO YCIIOBHOW cTabunuaaumm gedopmaumm cxatus Lenvka rpyHTa.
3a kputepun ycrnoBHon ctabunusauumn gecpopmauum cxatmus NpMHUMAaIOT NpupaLleHne ocagky Lenvka, He
npesbiwatowee 0,1 Mm 3a BpeMs, ykasaHHoe B Tabnuue 11.2.

BpemMmsa yCJIOBHOM CTabmiam3aumm

TPYHTE nedopmMalumm, MUH
cxaTmsa cpeza
[Tecku IpaBeJIMCTEHE, KPYIIHEE 30 1
HEe3aBUCUMO oT BJIAXHOCTMU;
cpenHeMy KPYIMHOCTUM ¥ MEJIKME CO
cTeneHeln BJaxuHoctn S r <= 0,5
[lecku cpeznHeM KPYIHOCTHU U 60 3
MEeJIKMEe CO CTelNeHbI BJIAXHOCTHU
0,5 < S r <=1,0; nunepaTeHe C
S r <=20,5
T'nmuancTele TPyHTE ¢ I L <= 0,25
[lecky TBJIEBATHE CO CTEINEeHbIO 120 5
BJIAXHOCTU
0,5 <8 r<=1,0
TnmaucTele rpyHTE ¢ 0,25 < I L
<= 0,75

Tabnuua 11.2

1143 B npouecce npenBapuTesribHOro ynJoTHeHUA LUESIMKOB IFpyHTa, a Takke B nepuoa 3amadmBaHuda U
npum AanbHenwem McnbiTaHNM HeobXoaMMO 3anuchbiBaTb B XypHane UCMbITAHUN 3HAYEeHUS /J,ecbopmau,mm cxXatund

LIEJTUKOB.

OTcueTbl No NpMbopam Ha Kaxxgow CTYNEeHU HarpyxeHus crieqyeTt NpousBoanTb:

- MPU UCMbITAHUSAX KPYMHOOBIOMOYHBIX FPYHTOB M MECKOB - Ha MPOMEXYTOUYHbIX CTYNEHsIX OaBleHus B
Havane n KoHUe CTYMNeHU U Ha KOHEYHOW CTyneHn aasneHus Yyepe3 10 MUH B TedeHMe NepBOro rnosmy4vaca u yepes
15 MVH B TeYeHne BTOPOro nonyyaca, ganee yepes 30 MMH 4O YCNOBHOM cTabunusaummn gedopmauumn rpyHTa;



- NPU UCMbITAHUSX TIIMHUCTBIX TPYHTOB - Ha MPOMEXYTOYHbIX CTyneHsXx AaeneHust vepe3 10 MMH M Ha
KOHEYHOW CTyneHun Yepes kaxable 15 MUH B TedeHue nepsoro yaca u 30 MUH B TeyeHue BTOPOro 4aca v fanee
Yyepes 1 4 40 ycnoBHoM cTabunusaumnm gedopmMaumm rpyHTa.

11.4.4 MNocne npeaBapuUTENbLHOro YNNOTHEHUSA FPYHTa N BOCCTaHOBNEHWS 3a3opa (11.3.1) npon3BoasaT cpes
uenvka rpyHTa npm CTyneH4aToM Uiu NiaBHOM YBENIMYEHWM KacaTernbHOW Harpy3ku.

Mpu nepepade KacaTenbHOW HAarpy3kM CTYMEHSAMU WX 3HAYEHUS He OOMKHbI npeBbiwatb 10% 3HayeHus
HOpPMarnbHOW Harpy3ku, Npy KOTOPOWM MPOU3BOAAT cpes3. Ha Kaxgow CTyneHu HarpyXeHus 3anucbiBaloT MoKasaHus
npnbopoB Ansi n3aMepeHus aecdopmMmaumm cpesa vYepes Kaxable 2 MMH 4O ee YCIIOBHOW cTabunusauum.

3a KpuTepum ycrnoBHoW cTabunusauum cpesa MpUMHUMAlOT MNpupalleHne nepemMeLleHns Kofbua B
NNoOCKOCTU cpesa He npesbiwatowwee 0,1 MM 3a Bpems ykasaHHoe B Tabmvue 11.2.

Mpn HenpepbIBHO BO3pacTaloLLEN KacaTernbHOW Harpyske CKOpPOCTb cpe3a [OIPkHa OblTb MOCTOSHHOW U
COOTBETCTBOBATb YKka3aHHoW B Tabnuue 11.3.

Hedopmaunm cpesa UKCUPYIOT HE pexe, YeM Yyepes 2 MUH.

Tabnuua 11.3

T'PyHTH CkopoCTb cpesa, MM / MUH
[lecku <= 0,5
Cynecu <= 0,1
CyTJIVMHKM <= 0,05
Tmmeer I p <= 30% <= 0,02
Tmmeer I p > 30% <= 0,1
llpuMeuanmne. [IpM MCHEITAHMAX C [OCTOSHHOM CKOPOCTBLI Ccpes3a cJjenyer

IIPVMMEHATE NPUOOPEl C aBTOMATUYECKOM BalMChbl Pes3yJIbTaTOB MCIBTAHUM.

11.4.5 WcnbiTaHne crnegyeTr cuMTaTb 3aKOHYEHHbIM, €ChU MNPU  MPUMOXKEHUU OYepenHOn CTyneHu
KacaTernbHOW Harpy3ku MPOUCXOAMT MIHOBEHHbIA Cpe3 (CpbiB) OAHOM YacTu rpyHTa MO OTHOLUEHWUIO K APYron unm
obwasn gecopmauums cpesa npesbicuT 50 Mm.

Mpn npoBedeHnn cpesa C NOCTOSAHHOW CKOPOCTbIO 3a OKOHYaHWE MCMbITaHWA NMPUHMMAKT MOMEHT. Korga
KacaTernbHas Harpyska AOCTUIHET MaKCUMarbHOrO 3Ha4YeHuns, nocrne 4Yero HabnaaeTca HEKOTOPOE ee CHMXKEHME,
UM yCTaHOBIEHO MOCTOSIHCTBO 3HaYeHWs aedhopmauun cpesa, unu ecnu obliee 3HayeHne gedopmauun cpesa
npeBbicnT 50 MM. [locne OKOHYaHWUS UCMbITAHWUS LIENVKX TPYHTa CregyeT pas3rpy3uTb M oTobpaTb M3 30HbI Cpesa
OBe Npobbl rpyHTa A4ns onpefeneHnst BMaXXHOCTW.

11.4.6 [ns vcnbITaHWs MMUHUCTBIX TPYHTOB B YCINOBUSAX MOJSTHOrO BOOOHACKILLEHUSS HEOOXOOUMO 3aMO4YMTb
LIENMKN TPYHTOB.

3amaumBaHMe JOMKHO NPOM3BOANTLCA MOCHE 3aBepLueHnst paboT Mo NOAroTOBKE LEMNMKOB K UCMbITAHUSAM U
MOHTaXa yCTaHOBKW. Ha moBepxHOCTb 320051 BbIpaboTku cnedyeT yrnoXuTb CrOW necka (MEenikoro unm cpegHen
KPYMHOCTW) TOMLWMHON HE MeHee 5 cMm.

3amaumBaHue cregyeT NpouM3BOAUTb TPYHTOBOW BOOOW C MeCTa WCMbITAaHUA WU MUTLEBON BOLOW
paccpedoTOYEHHOW CTpyen, nogaBaemon Ha 3abow BbipaboTkM. BbicoTa cnosi BoAbl Hag HWKHEN YacTbio Korbua
pormkHa 6biTb 10-15 cm.

Mocne 3aBeplleHna 3amavmBaHnUA BoAda U3 BblpaﬁoTKI/l AOJIMKHa ObITb OTKa4daHa, nocrne 4ero npoesogAt
UCNbITaHUS Ha Cpes.

Bpemsi HacbILWeHWs rpyHTa BOAOW JOIMKHO ObITb HE MEHee, u:

12 - 1nJisa 1eckosB;

24 - " cynecen;
36 - " CYIJIMHKOB;
72 - "  DJOuH.

KonunuecTtBo BOAbI, MCNOMb3yeMon ANA 3amayvMBaHuS (3a BblYETOM OTKauMBaemon U3 BbipaboTku BOAbI
nocne 3aBepLUeHns 3aMmadmBaHns), HeobxoanMo hMKCUPOoBaTL B XXypHane UChbITaHWN.

Mocne npoBegeHUs MCMNbITaHUA U AEMOHTaXa YCTaHOBKM OTOupalroT npobbl rpyHTa U3 30HbI cpesa Ans
onpeaeneHns BNaxHOCTN N CTENeHW BOAoHachIWeHns. Ecnv cteneHb BOAOHACKILLEHWS TPYHTa OKaXeTcs MeHbLue,
YeM npedycMoTpeHa 3agaHueM, TO UCMbITaHne crneayeT NOBTOPUTL C YBENMYEHMEM BPEMEHN 3aMavnBaHus.

11.4.7 B npouecce mcnbiTaHus BegyT KypHarn, dhopma KOToporo npusegeHa B npuioxexHum b.



11.5. NpoBeaeHne UcNbITaHUA NO CXeMe HEKOHCONIMAUPOBAHHOroO cpe3a

11.5.1 Ha uenuk rpyHTa nepegatoTt cpasy B OAHY CTyNeHb HOpPMarnbHble AABMEHUS P, MPU KOTOPbIX OyayT
Npon3BOANTb CPE3 LENNKOB rPpyHTa. 3Ha4YeHus p ykasaHbl B Tabnmue 11.4.

Tabnuua 11.4

I'pyHTH HopmasnbHOe paesieHme p, Mlla
I'nMMHMUCTHE n OpPTraHO-MMHEePAaJIbHEE
TPYHTH C IOKas3aTeJleM TeKydeCTU:
I L<O, 0,1; 0,15; 0,2
0,5<=1IL<1,0 0,05; 0,1; 0,15
IL>1,0 0,025; 0,075; 0,125

Ecnn nmpu 3Tmx 3HauveHuax OydeT npoucxoguTb BbiAABNMBaHWE TPyHTA B 3a30p MeXZy KOMbLOM U
NMOBEPXHOCTbIO BbIPABbOTKM, TO UCMbITAHNE HEOOXOAMMO MOBTOPUTL Ha APYrMX LEnMKax npyv MEeHbLUMX 3HA4YEeHUNX
OaBnNeHuN.

11.5.2 Cpasy nocne nepegayv HOpManbHOW Harpy3kv NPOU3BOAAT Cpes Lennka rpyHTa He bonee yem 3a 5
MWH C MOMEHTa NPUNOXEHNA HOPMarnbHOW HarpysKku.

Mpu nepepaye kacaTenbHOW HArpysku CTYMEHAMU UX 3HAYEHUs He OOMkHbl npeBbiwats 10% 3HaveHus
HOpMarnbHOW Harpysku, Npu KoTopon nponssoadat cpes (11.5.1), 1 npunoxeHue cTyneHen JOMKHO CrefoBaTh Yepes
kaxkable 15-30 c.

Mpu nepemave HenpepbIBHO BO3pacTaloOLWEN KacaTenbHOW Harpyskum CKOPOCTb Cpe3a MpUMHUMaloT B
uHTepBane 5-20 MM/MUH Tak, YTOObI Cpe3 NPOM30LLIEN B TEYEHUUN YKa3aHHOIO BPEMEHM.

11.5.3 MOMEHT OKOHYaHMS UCMbITaHMS YCTaHaBNMBAKOT B COOTBETCTBUM C YykKasaHuamu 11.4.5. Tlo
OKOHYaHMK MCNbITaHWA cnegyeT 3amKeupoBaTb MaKCUMarbHY KacaTeslbHyH HarpysKy B Mpouecce UCTbITaHus U1
Npon3BECTU onepaummn, NpeaycMoTpeHHble 11.4.5.

11.6. NMpoBeaeHMe NcnbiTaHUsA NO cneuuanbHO NOArOTOBIEHHbLIM MOBEPXHOCTAM
(cnoco6 "nnauwek") 1 MeToaoM NOBTOPHOrO cpe3a

11.6.1 MNpw npoBegeHUN UCMbITaHUA NO cnocoby "nnawek” HeobxoaMMo NPOM3BECTM MOATOTOBKY FPyHTa B
NOCKOCTU cpe3a B CreaytoLer nocrneoBaTefnlbHOCTY:

- MOCrne UCMbITaHMS Ha Cpe3 Lenuka rpyHTa NpuMpoaHOro CrOXEHUs YCTaHOBKa AOIDKHA ObiTb 4aCTUYHO
[OEeMOHTUPOBaHa (KpoMe aHKEpPHOro YyCTPOWNCTBaA);

- LUK rpyHTa B KOMbLe criedyeT NnepeBepHyTb CPE3aHHON NMOBEPXHOCTBIO BBEPX;

- MOBEPXHOCTb Cpe3a AOIMKHA ObITh 3aunLLiEHa M BbIPOBHEHA 3anogiMLo C KpasiMy KornbLa;

- B BblpaboTke cnegyeTt 3a4MCTUTb MOBEPXHOCTb FPYHTA U BLIPOBHATL B npegenax nnowaau, guamerp
koTopon Ha 20-30 cm gorkeH npeBblwaTth AMamMeTp KonbLa.

11.6.2 B cny4ae ucnbiTaHWst ¢ npegBapuTenbHbIM 3amMadvMBaHMEM TFPYHT B KOMbLE W Ha 3a4uLLeHHOW
NOBEPXHOCTU BbIpabOTKN 3aMayMBaloT 40 3a4aHHOIO 3HAYEHWS BNAXKHOCTMU.

11.6.3 Tllocne 3aBepLleHWs MOArOTOBKM [PyHTa B MMOCKOCTM cpe3a LUenuk rpyHTa crnegyeT CHOBa
nepeBepHYTb U YCTAHOBUTL HA 3a4MLLEHHYIO MOBEPXHOCTb BbIPAbOTKM.

[anee cnepyeT NogHATb KoOmnbLO BBEpX Ha 5-10 MM anst o6pa3oBaHnsi B NITIOCKOCTM Cpe3a 3a3opa Mexay
KOMbLIOM M NMOBEPXHOCTLIO IPyHTa BbIpaboTKM, CMOHTUPOBATh YCTAHOBKY B LIENIOM M NPOBOAUTL MUCMbITAHME.

11.6.4 WcnbiTaHne cnegyeT npogorkaTe OO TeX MOp, MoKa COMpPOTUMBIIEHME Cpe3y Tay He OOCTUIHET
MOCTOSIHHOIO 3HAYEHMS.

11.6.5 lpun npoBedeHUn MCMbITaHWIA MO CNocofy MOBTOPHOrO cpes3a creuuwanbHasi NoAroToBKka rpyHTa B
NIOCKOCTN cpe3a He TpebyeTcs.

lMocne 3aBepLUeHMsA cpesa Lenuka NpMpoLgHOro CrOXEHUS YCTaHOBKY YaCTUYHO OEMOHTUPYIOT, AaBNeHne B
JOMKpaTax CHWXalT [0 Hynd, CHMMalT nporMbomepbl, perucTpupyrolme BepTuKanbHble aedopmaumu.
[MokasaHnsa ropusoHTanbHbIX NPOrMOOMEPOB OCTalOTCS HEU3MEeHHbIMW, T.e. (PUKCUMPYIT Aedopmaumn casura,
nony4eHHble NPy UCMbITaHUK LienukKa.



11.6.6 B nepegHei 4acTm COBMHYTOrO LUenNWka YCTaHaBNMBalOT Yrop ANnd Bo3Bpata uenvka wu
rMOpoAOMKpaT, onvpatoLuMncsl Yepes NoaKNaaHyto MnuTy B CTeHy BblpaboTku. Co3gaBas B JOMKpaTe AaBrieHue,
nepemeLLalT COBUHYTbIA LENUK B WUCXOOHOE MOMOXEeHWe, KOTOpoe OH 3aHuMMan Ao Hadana casura. [lpu
OOCTWXXEHUN LIENMUKOM MCXOZHOrO MOJIOXEeHMs Mnpormbomepsl, uKcupyowme ropua3oHTanbHble aedopmaumu,
MOKaXYT HyNEBbIE 3HAYEHMS.

11.6.7 JomkpaT 1 ynop Ans Bo3BpaTa Lenvka CHAMalT U BHOBb MOHTUPYIOT YCTaHOBKY. [pon3BoaaT casur
Lenvka rno paHee Cpe3aHHOWM NMOBEPXHOCTU B COOTBETCTBUM ¢ TpeboBaHuamn 11.4.

11.7 O6paboTka pe3ynbTaToB

11.7.1 Mo u3MepeHHbIM B MpPOLECcCe WUCMNbITaHUN 3HAYEHUAM HOPMarbHOW W KacaTenbHOM Harpysok
BbIYUCIIAIOT KacaTernbHble U HOpMarnbHble HanpskeHns Tay u curma, MlMa, no dopmynam:

Q P
Tay = —— (11.1); curMa = —— (11.2)
A A
roe Q I P - COOTBETCTBEHHO KacaTeJlbHasd M HopMaJjlbHasg HATPY3KM K IIJIOCKOCTU

cpesa, kH;
A - mIomanb cpesa, CM2.

Mo n3MepeHHbIM B Mpolecce UCMbITaHUW 3HaYeHnsaM gedopmaumini cpesa [densta |, COOTBETCTBYOWNM
pasnM4YHbIM HanpPsLKeHWsIM Tay, CTPoAT rpadmk 3asucumoctu Tay = f (denbta |) (cm. npunoxexve J1).

3a conpoTuBMEHNE IPpyHTa MPUHUMAKOT MaKCUMarbHOE 3HayeHue Tay, noryyYeHHoe no rpadwmky Tay = f
(OenbTa I) npu 3HaveHusax gedopmauum enbra |, He npeBbiwatowmux 50 Mm.

11.7.2 Yron BHyTPEHHEro TpeHus v 1 ygenbHoe cuensieHne ¢ onpegenstoT no rpaduky Tay = f(p) (cm.
npunoxexve J1), NOCTPOEHHOMY MO pe3yrnbTataM He MeHee YeM Tpex UCNbITaHWi uenmkos rpyHTa (11.1.3).

3HaveHne C onpepenstoT Kak OTPe3oK, OTCeKaeMbll OCpedHslwen nNpsMon rpaduka, nNpoBeAeHHON
METOAOM HauMeHbLUMX KBaApaToB Mnu rpacmyeckum MeTodoM, Ha OCu opauHaT, a tgum - kak yron HaknoHa 3Toun
npsiMoi k ocu abcumcc.

11.7.3 To rpadwuky Tay = f(p) NpoBOAAT KOHTPOSMb MCnbITaHWiA. [pu pas3bpoce ONbITHbIX AAHHBLIX
OTHOCUTENBLHO OcpedHsitolen npsimon Gonee vyem Ha 30% cpegHero 3Ha4deHus Tay peayrnbTaTbl UCMbITAHWNA
NpU3HaOT HEYOOBNETBOPUTENBHBIMU U UCMbITAHUSA MOBTOPSIOT.

12. MeToabl BpawaTesibHOro, NOCTynaTesibHOro 1 KosnbLeBOro cpe3oB

12.1 CymHOCTHL METOIOB

12.2 MeTon BpamaTeJbHOTO Ccpesa
12.3 MeTom HOCTYINATEJILHOTO cpe3a
12.4 MeTonm KOJBLIEBOTO Ccpe3a

12.1 CywHOCTb MeTOA0B

12.1.1 WcnblTaHns rpyHTa BpalwaTtesbHbIM, MOCTynaTenbHbIM M KOMbLUEBLIM Cpe3aMu MNpoBOAST Ans
onpeaeneHus cneayoLmx XapakTepUCcTMK NPOYHOCTN: CONPOTUBIIEHNS FPYHTa CPe3y Tay, yrna BHYTPEHHENO TPEHUS
v, yoenbHOro CcuenfneHuss ¢ U OLEHKU MPOCTPAHCTBEHHOW WM3MEHYMBOCTU MPOYHOCTM TPYHTOB [ANsl NECKOB,
IMUHUCTBIX, OPraHO-MUHEpParbHbIX U OPraHUYEecKMX FPYHTOB, B TOM YMCrie C KPYMHOOBNOMOYHBIMU BKIHOYEHUSMU
pasmepamu 2-10 MM B KonmyecTBe He 6onee 15% no macce.

YcnoBusi npUMEHeHns MeToA0B NpuBEAEHbI B Tabnnue 12.1.

Tabnuua 12.1

MeTon TI'pyHTH YcnoBuA NPUMMEHeHuA MeTona

VCIIEITa—




HUM | |Panoreono—| MecTo | T'ny6una |MMmeaanHﬁ
MuHMMAaJIIb — | MuyHMMAaJIbHAaA |

| TUYEeCKMue | NpOBENEeHNS |MCHHTaHMH,| OviaMeTp |
HEBIV |nnomanb cpe3a|
| | YCIIOBUS | VCTIBITAHU ST | M |CKBaXMHH, MM|
OraMeTp | TpyHTa, CM2 |
| | | | | | |
o6canHBIX | |
| | | | | | |
TpyD, MM | |
I . I I I I I
I I
|BpamaTe— CyrnmHKmM, TJMHHE C I L >|Bmme 171 Hmme|B MaCCMBel 0,5-20 | 89-146 |
89-146 200-600 |
JIbHEIN 0,50 |ypOBHH |HMX€ 3a603| | |
|
cpes |OpraHo—MMHepaanme MlHOHSGMHHX |6ypOBoﬁ | | |
| OPIraHMNYEeCKMEe TIT'PYHTEI | BOLO | CKBAXMHEL | | |
I I I I I I
I I
To xe |Cyrmmuxm, rommm ¢ I L >|To xe |B maccuse c¢| 0,3-20 | - |
- | 200-600 |
|l | |HOBerHOCTM | | |
|
|OpraHo—MMHepaanme Ml | | | |
|opraqueCKme TPYHTH | | | | |
I | I I I I I
I I
|HOCTyna— [lecku (yCTOMUMBEIE B|BHme ypOBHHlB CTeHKaxl 0,5-20 | 89-146 |
89-146 300-600 |
TeJIbHHM | CTEeHKAaxX CKBAaXMHH) |HOH3€MHHX |6ypOBoﬁ | | |
cpes |Cynecm c I L <= 1;|BOH |CKBaXMHH | |
I
|CyPHMHKM, TJIMHEL C I_L| | | | |
|<= 0,75, B Tom umcre| | | | |
|3aTop@03aHHme | | | | |
I | I I I I I
I I
To xe |HeCKM, B TOM uyce cleme %8 mee|mee 3a6oql 0,5-50 | 146-168
146-168 | 150-300 |
|npmmec5w opraqueCKmx|ypOBHq |6ypOBoﬁ | | |
|BemeCTB (HeyCTOMUMBLE BlHOHBGMHMX |CKBaXMHH | | |
|CTeHKaX CKBAaXMHE MnM|Bon | | | |
|
|3anerammwe c HOBerHOC—l | | | |
I
|TM IOHa aKBaTOPUM) | | | |
| | | | | | |
I I I I I I




To xe |CyneCM c I L >1; PHMHH|BHM€ u meeIB MaccuBe | 0,5-20 -
- | 150-300
|c I L>0,75 lypOBHH | | |
I
|OpPaHo—MMHepaanme MlHOﬂBeMHHX | | |
|opraquecxme PPYHTHIBOH | | |
I
|(3anerammme c| | |
I
|HOBerHOCTM rpyHTOBoro| | | |
I
lMaCCMBa I nHa| |
I
|aKBaTOpMM) | | | |
| I | | |
II I | | |
" |OpPaHo—MMHepaanHe MlTO xe |mee 3a60H| 20-30 | 146
146 | 300-600
|opPaquecxme TPYHTH (He| |6ypOBoﬁ | |
I
| saneranommre c| | cxBaxmns | |
I
|HOBerHOCTM rpyHTOBoro| | | |
I
lMaCCMBa WU nHa| |
I
|aKBaTOpMM) | | | |
_— | | |
- |
|Konmbue- |Cymecw ¢ I L > 1; |Beme yporHz|B crenxax| 0,5-30 | 89-146
89-146 300-600 |
BOM Cpe3|CyTJIMHKM, TJIMHEL |non3eMme |6ypOBoﬁ | |
|c 1. L >0,75 | Bon | ckBaxmnu | |
I
|(3anerammne c| | | |
|HOBerHOCTM rpyHTOBoro| | | |
I
|MaCCMBa NI nHal | | |
I
laKBaTOpMM) | | | |
| I | | |
II I | | |
To xe |OpraHo—MMHepaanme MIBMme " HMerTo xe | IIo BceM | 89-146
89-146 |300-600
opTaHnUYeCcKue PpyHTHlypOBHH | | TOJIIe |
I
| (zanerawomme c|nmonzsemuux | | |
I
|HOBerHOCTM PpyHTOBOPOlBOH | |
I
| Maccurea v nHa | | | |
I
laKBaTOpMM) | | | |
I




I
| -"- |OpraHo—MMHepaanae MlTO xe |To xe |To xe | 89-146 |
89-146  |300-600
| opranmueckue rpynrh (He| | | | |

| saneraomme c| | | | |

| IIOBEPXHOCTU I'PYHTOBOTO | | | | |

| MaccuBa mJ IOHa | | | | |

|aKBaTOpMM) | | | | |

12.1.2 XapaKkTepucTvku onpefenstotT no pesynbTataM WCMbITaHUA FpyHTa B CKBaXMHaxX U B Maccuse
BAABNVBAOLWUMKN KacaTernbHbIMW Harpyskamu, nepegaBaeMbiMW Ha TPYHT 4Yepes3 KOSOHHY LWTaHr U paboyun
HaKOHEYHMK pasnnyHoOM KOHCTPYKLUMK B 3@aBUCUMOCTY OT cnocoba nepegayn cpesatoLero yeunms.

121.3 WcnbiTaHne BpawartenbHbiM CPe3OM MPOBOAAT B YCMOBMSAX MNPaKTUYECKOro OTCYTCTBUS
OPEeHMpoBaHUA MNYTEM NPUMOXEHUST TOPU3OHTANIbHOW KacaTenbHOW Harpy3kM W CMELUEeHWs rpyHTa no
UMNMHOPUYECKON NOBEPXHOCTN, 0bpa3dyeMow BpalLeHUEeM KpbInbyaTKky Hxe 3ab0si CKBaXXMHbI MW B MaccuBe.

WcnbiTaHne noctynaTenbHbIM CPe30M NpeaBapuUTENbHO YNIIOTHEHHOMO UM HEYNMOTHEHHOTO HOPMaribHbIM
AaBreHneM rpyHTa npoBOAAT NyTeM NPUIOXEHUs BepTUKaribHOW KacaTenbHOW Harpy3ku M CMeLLeHUs rpyHTa no
BokoBOW MOBEPXHOCTW, OOpasyeMom B CKBaXWHE BepTUKamnbHbIM NepemelleHneM paboyero HakOHeYHuKa C
nonepeyHbIMK FTIonacTaMu.

WNcnblTaHne KombLeBbIM CPe3oM MpeaBapuTenbHO YNIOTHEHHOTO WMW HEYNIOTHEHHOTO HOpMaribHbIM
OaBrieHVeM rpyHTa NpoBOAAT NyTeM NPUIOXEHUS rOpU3OHTanbHOW KacaTenbHOM Harpy3ku U CMELLEHNs rpyHTa no
LMITMHOPUYECKOM MOBEPXHOCTU, 0Opa3yemMon B CKBaXKMHE BpalleHMem paboyero HakoHEeYHWKa C MPOoAOoSibHbIMMU
nonacTtamu.

12.1.4 VicnblTaHnsa nocTynaTenbHbIM U KOMbLUEBBLIM Cpe3ammn NPOBOAAT MO Creaylowmnm cxemam:

- KOHCONMMAUPOBAHHbLIN cpes - AN onpeaeneHns XxapakTepucTK NPOYHOCTU NECKOB CpeaHen NNOTHOCTU U
PbIXMbIX ManoBNaXHbIX W BriaXHbIX, a Takke [MUHUCTbIX W OpraHO-MUHEparnbHbIX PYHTOB C MokKasaTernem
Tekydectn 0 <= |_L <= 0,75 B cTabnnmM3nmpoBaHHOM COCTOSIHUW;

- HEKOHCONMMAMPOBAaHHbIV Cpe3 AN onpeaeneHns XxapakTepmucTUK NPOYHOCTU BOAOHACHILLEHHbIX MMMHUCTbIX
rpyHToB (S_r >= 0,85) ¢ nokasatenem teky4ectun |_L > 0,50 B HeCTabnnmanpoBaHHOM COCTOSIHUN.

12.2 MeTopn BpawaTenbHOro cpesa

12.2.1 O6opygosaHue 1 npubopsl.

12.2.1.1 B cocTaB ycTaHOBKU A5 UCNbITAHWS FPYHTa BpaLlaTeNbHbIM CPE30M OIDKHbI BXOAUTD:

- paboumin HaKOHEYHUK C NonacTsiMu (KpblnbyaTtka);

- WTaHrm;

- YCTPOMWCTBA A1 CO3AaHUS U U3MEPEHNST KPYTALLIErO MOMEHTA;

- YCTPOWCTBO AN BAABMNMBAHUS KPbISIbYaTKN B FPYHT.

[nsa ncnbiTaHus rpyHTa B MacCvMBe YCTaHOBKY AOMOSHSAOT YCTPONCTBOM ANIS OTKIHOYEHMS KpbINbYaTKu OT
LUTaHT, NO3BOSAOLUM U3MEPATb TPEHUE LUTaHT O IPYHT NPW HENOABWXHON KpbifibYaTKe.

12.2.1.2 KoHCTpyKUMSA yCTaHOBKM O0IMKHA obecneymBarh:

- BOABMMBAHWNE KpbINbYaTKU B TPYHT HMKE 320051 OMbITHOWM CKBaXXMHbI MM B MaccuB U pmkcaumio ee Ha
3agaHHoN rnybuHe;

- nepefadvy KpyTsLEero MOMEHTa Ha KpbInbyaTky;

- [pagyupoBKy YCTPOWUCTBA ANsi U3MEPEHUS KPYTALLEro MOMEHTa;

- (UKCUpOBaHWE LUTAHT Ha 3adaHHOW IMNyOGuHe, MCKNoYatowee CaMOnpou3BONbHOE BepTMKarbHOE U
ropn3oHTanbHoe NepemMeLLeHUs LTaHT U KPbINbYaTKK.

12.2.1.3 YCTaHOBKM [OIMKHbl MMETb TEXHWYECKMA nacnopT, WHCTPYKUMIO MO 3KChfyatauuu u
rpagyvpoBOYHY0 Tabnuuy NpeanpuaTUS-M3roToBUTENS 3MEPUTENBHOIO YCTPONCTBA.

12.2.1.4 TloBepkM W3MEPUTENBHOIO YCTPOMCTBA HEOOXOAMMO BbIMOMHATL MNpPM  MOJNyYEHUN €ro C
NpeanpuaTUst U nepeq Bble3dOM Ha norneBble paboTbl, HO HE pexe OAHOro pasa B 3 Mecdua, a Takke nocrne



BbISIBNEHNS] U YCTPaAHEHUSI HEUCTPABHOCTEN U3MEPUTENBHOMO YCTPOMCTBA UNKU 3aMeHbl ero aetanu. PesynbraThbl
noeepok cnegyet opopMNATL akTaMu.

12.2.1.5 MNeproguyeckn HeoOXOOAMMO MPOBEPSATb MPAMOSNIMHENHOCTL LUTAHI MYyTEM WX COOPKM B 3BEHbLS
ONMHOM 3 M Ha POBHOW NOBEPXHOCTU. OTKITOHEHME 3BEHBEB LUTAHT OT MPSAMOW NIMHUKN HE OOMMKHO NpeBbilwaTth 3 MM
B oboM NMockocTM MO BCeW AnvHe npoBepseMoro 3BeHa. ConpsbkeHWst 3BEHbEB LUTAHI TaKkKe [OJIKHbI
obecneymBaTb NPSAMOSIMHEAHOCTb.

12.2.1.6 B 3aBMCUMMOCTM OT BMAA W COCTOSIHUSA TPyHTa WCMOMb3YKT Ccregylowme Tunbl KpblibYaTKy
(mpunoxexue M):

- TUn | - Npu nUcAbITaHMAX MMUHUCTLIX TPyHTOB € 0,5 < |_L <= 0,75, opraHO-MUHepanbHbIX FPYHTOB, B TOM
yncne ¢ KPYNHOOBMOMOYHBIMU BKNOYEHMAMU pasmepamu 2-10 MM B konudectee MeHee 15% no macce;

- Tvn |l - NpyM MCMbITAHUSX FMWMHUCTBIX FPYHTOB € |_L <= 1, opraHo-MuHepanbHbIX, B TOM u4ucne
KPYNHOOBOMOYHbBIMU BKITHOYEHUsIMU pa3Mmepom 6onee 10 mm B konnyecTBe MeHee 15% no macce;
- tvn Il - Npn ncnblITaHUAX MUHUCTBIX FPYHTOB C I_L > 1, opraHo-MunHeparnbHbIX U OPraHNYecKnX rpyHTOB

(6€3 kpyNHOOBNMOMOYHbIX BKITHOYEHWUIA).

12.2.1.7 YCTpPOWCTBO ANA WU3MEPEHUs] KPYTALLEro MOMEHTa [OIPKHO ObiTb nporpagyvpoBaHo. [lo
pesynbTaTtaMm rpagyMpoBKM COCTaBNAT rpacumk (Tabnuuy) 3aBUCMMOCTU KpyTswero momeHTa M, kH x cwm, oT
NnokasaHMm u3MepuTenbHOro yctponctsa N, CM, U BbIMUCISAOT MOCTOSHHYKO XapaKTEPUCTUKY W3MEepPUTESIbHOro
ycTponcTea n, kH, no dpopmyne

n = . (12.1)

12.2.2 NoaroToBKa K UCMbITAHUIO.

12.2.2.1 Tpn ncnbITaHUN TPyHTa B CKBaXKMHE MPOXOOKY OMbITHOW CKBaXKUHbI OCYLLUECTBASIOT C YYETOM
yKkazaHum 4.4.

3abo onbITHONM CKBaXkMHbI A0mKkeH BbiTb pacnonoxeH Ha 0,4-0,5 M BbiLLe OTMETKM UCTbITaHWS TPyHTA.

12.2.2.2 CobpaHHyl0 KOJOHHY LUTaHI C Kpblnb4aTkow obwen anvHon Ha 0,8-1,2 m Gonblie rnyouHb
OTMETKM UCMbITaHMSA TPyHTa BEPTMKANbHO (MO OTBECY) OMyCKalT B CKBaXWMHY W NIMABHO BOABMUBAKOT B IPYHT,
3arnybnas Kpbinb4aTKy 40 OTMETKU UCMbITaHWUS.

12.2.2.3 MNpu uncnblTaHUM rpyHTa B MacCUMBE KpbinbyaTKy BOABMMBAKOT B IPYHT, NPUMEHAS B chnydae
HeobXxoaMMOCTM pblyarv, JOMKpaTbl UK cneLmarnbHble YCTPONCTBA, MOCTENEHHO HApaLlUBas KONOHHY LUTaHT.

12.2.2.4 Tlocrne norpyeHns BepX KOMOHHbI LUTaHI COeAMHSIOT C FOfIOBKOW YCTPOWCTBA ANs CO34aHusA n
N3MEepPEHNs KPYTALLEro MOMEHTa M 3anvCbiBalOT HavalbHbIE NOKa3aHus Npubopos.

12.2.3 lNpoBeaeHne ncnbITaHns

12.2.3.1 C nomoulblo yCTpPOMCTBA AONA CO3L4aHUSA KPYTALWEro MOMEHTa BpallalT KOMOHHY LWTaHr C
Kpblnb4aTkon ¢ yrnosow ckopocTtbio 0,2-0,3 rpag/c. Mo mepe BpalleHus 3anucbiBaloT nokasaHus npubopos Ans
U3MEepEeHNsa KpPyTALLEro MOMEHTa [0 [AOCTWXKEHWS MakCumanbHOro mnokasaHms N_max, COOTBETCTBYHOLLErO
MaKCMManbHOMY 3Ha4YeHUIo KpyTALLero MoMmeHTa M_max.

12.2.3.2 [anee npoorkaloT BpalleHWe C YITNOBOW CKOpPOCTbi 2-3 rpad/c 4o YCNOBHOW CTabunusauuun
3HAYEHMN KPYTALEro MOMEHTa OOCTMraeMon 3a 2-3 MonHbiXx 06opoTa LUTAHMM, U 3anncbiBalT YCTAaHOBUBLLEECS
nonoxeHune N_ycT, COOTBETCTBYIOLLEE YCTAHOBUBLLEMYCS 3HAYEHUIO KPYTALLEro MmomeHTa M_c.

12.2.3.3 lMpu ucnbiTaHWM rpyHTa B CKBaXKUHAX MOXHO HE YYUTbIBaTb TPEHUS LUTAHT KPbINIbYaTKN MO FPYHTY U
KPYTSLLMI MOMEHT Ha Npeogornennst atoro TpeHns M_0 npuHMMaTe paBHbIM HYIHO.

12.2.3.4 Tpun ncnblTaHum rpyHTa B Maccuse gns onpegeneHna M_0 oTcoeguHsAIT KpbIibYaTKy OT KOSOHHbI
LUTaHr 1 ONpeaensoT nokasaHus nameputensHoro npubopa N_0 B cooTBeTcTBME C 12.2.3.2.

12.2.3.5 UcnbiTaHnst B MaccnBe MOXHO NPOBOAUTL A0 rMyOvHbI, rae OTHOLEHWe

Mpy MeHbLUMX 3HaYEHUAX 3TOr0 OTHOLLEHMUS UCNbITaHMe cneayeT NPOBOAUTL B CKBaXMHE.

12.2.3.6 B npouecce ncnbitTaHusa BegyT XXypHan, opmMa KOTOPOro npueBeaeHa B NnpunoxeHun b.
12.2.4 ObpaboTka pe3synbraToB

12.2.4.1 Mo gaHHbIM UCMbITAHWUI BbIMUCASIOT KpyTaLwme MmoMeHTsl M_max, M_c n M_0 no cdopmynam:

M =n N (12.2)



max max,

M =nN (12.3)
c ycT,
M =n N (12.4)
0 0,
e n - IIOCTOSHHAS M3MEPUTEJBLHOT'O yCTpoMcTBa, KH, omnpenejnsemas
1o pes3yJjibTaTaM TPalyUpPOBKM;
N N - MaKCUMaJIbHOE U YCTaHOBMBIIEECS IIOKa3aHMe MU3MEePUTEJILHOTO
max, yCT YyCTpOMCTBa, CM;
N - mokas3aHMue M3MEPUTEJILHOTO YyCTPOMCTBA, XapakTepusynoiee
0 TPEeHMEe WTaHT O TPYHT NPY OTKJIOUEHHOM KPHUIbYAaTKE, CM.

12.2.4.2 3a conpoTuBreHne rpyHTa cpesy Tay_max, Mlla, npuvHumatoT 3HayeHue, ornpegensiemoe no
dopmyne

Tay - -, (12.5)
max B

rone B - nmocTosAHHasa KPBUIBYATKIH, CM3, IIPMHVIMaeMasd B 3aBUCHMMOCTUM OT TUIla
KPBEUJIBUYATKM 10O HNPUIIOXEHNWIO M.

12.243 [Ona rMWHUCTbIX, OpraHo-MMHepanbHbIX W opraHudeckux rpyHtoB ¢ | L > 1 B
HeCTabuUnuanpoBaHHOM COCTOSIHUM OMpPenensioT yron BHYTPEHHEro TPEHUS U yOenbHOe CUenseHne ¢, npuHumasi
YCroBHO ¢hpu = 0 U ¢ = Tay_max.

12.2.4.4 Tlo 3HayeHWsIM Tay_max OLeHMBAKT XapakTep MpPOCTPaHCTBEHHOW WM3MEHYMBOCTU MPOYHOCTU
rpyHToB B cooTBeTCcTBMM ¢ TOCT 20522.

12.3 MeToa noctynartenbHOro cpesa

12.3.1 O6opygoBaHme n Npmbopsl

12.3.1.1 B coctaB ycTaHOBKU A1151 UCNbITAHUS FPYHTa METOAO0M MOCTyNnaTenbHOro cpesa A0MmkHbl BXOOUTb:

- pabo4mnin HaKOHEYHUK CO LUTAaMMNaMM-NIONacTAMU UNN ABYMS MOOBWKHBIMU CPE3HBLIMU MIacTUHaMK;

- LWUTaHMM (HapyXXHble Y BHYTPEHHWUE UIN HApY>XHbIE U BHYTPEHHUE C BHYTPEHHUMU CTEPXKHAMN);

- YCTPOMWCTBO A1 CO3AaHUS U U3MEPEHNsT HOPMarnbHOIo AaBfiEHMS K NIOCKOCTM cpesa rpyHTa;

- YCTPOMWCTBO AN CO34aHUS U U3MEPEHNs KacaTernbHOW Harpysku;

- YCTPOMWCTBA AN n3MepeHns gecdopmauum cxxatus u cpesa rpyHta v npuknagbiBaeMon HarpysKku.

12.3.1.2 KoHCTpyKUMSA yCTaHOBKM O0MMKHA obecneymBarh:

- norpykeHme pabo4ero HakOHEeYHUKa B TPYHT HMKe 3a60s1 CKBaXKMHbI UITU B MACCUB,

- MKCMpOBaHME LUTaAHr Ha 3agaHHOW rnybuHe, MCKM4vawlwee nepedady HoOpMarnbHOro AaBrieHus Ha
LWTaMnbl-nIonacTy;

- nepegadvy n namepeHue HopMarbHOro AaBrneHWst Ha PacnopHbIN LWTaMH;

- nepegadyy M M3MeEpeHUMEe CTyneH4yaToM WNU HenpepbiBHO BO3pacTalollen cpesatolen Harpysku Ha
LUTaMMbI-NONacTh U Cpe3Hble NMacTuHbI;

- rpagyvpoOBKY U3MepPUTENbHBLIX YCTPOWCTB.

OcCHOBHbIE MapaMeTpbl YCTAHOBKM NPYBEAEHbI B NpunioxeHum [1.

12.3.1.3 MNpAMONMHENHOCTb LUTAHI HAPYXXHbIX U BHYTPEHHUX CTEPXXHEN npoBepsoT no 12.2.1.5.

12.3.2 lNogrotoBKa K UCMbITAHUAM

12.3.2.1 lMpwn ncnbiTaHnm rpyHTa B CKBaXKUHE NPOXOAKY CKBAXKMHbI OCYLLIECTBAAOT C y4eTom 4.4.

3abow onbITHOM CKBaXXWHbI, NMPeAHa3HAYEeHHOW OIS UCTbITAHUA FPYHTa B €e CTeHKaX, OOJPKEH ObiTb Ha 1-2
M HMKE OTMETKN UCTIbITAHUS.

B cniyyae mncnbitaHuns rpyHTa Hke 3ab60s1 CkBaXkMHbI OTMeTKa 3ab0s1 omkHa ObITb Ha 1 M Bbille OTMETKM
UCnbiTaHms.

12.3.2.2 MMpoun3soasaT onepauuy B COOTBETCTBUM C TpeboBaHuamun 12.2.2.2, 12.2.2.3.

12.3.2.3 MNpoBepsatoT NOABMKHOCTb LUTAMMNOB-NONacTen 1 cpesHblx NnactuH. OHU AOMKHbI NepemeLLaTbca
nerko, nnaeHo, 6e3 pbIBKOB.




12.3.2.4 Tpu ucnbITaHUM FPYHTA B CTEHKaxX CKBaXXWHbl BbIMOMHAOT NPOMUNNPOBaAHNE ITUX CTEHOK Ha
OTMETKE UCMbITaHUS OBYX-YETbIPEXKPATHbIM NMOABEMOM M BAABNMBaHMEM (Pacxoakon) paboyero HakoOHeYHMKa Ha
BbicoTe 0,4-0,5 m. Mocne pacxonkv pabounin HaKOHEYHWUK AOIMKEH NepemeLLaTbes B npegenax npodunmnpoBaHHoOro
y4yacTKa CKBaXXMHbI C MMHUMAIbHBIM TPEHUEM O TPYHT.

12.3.2.5 Tpun mcnbITaHWsX rpyHTa HWXKe 3ab0s CKBaXKMHbI UMW B MAcCUBE BbIMOJSTHSOT PacXO4Ky CPes3HbIX
NNacTvH NyTeM ABYX - YETbIPEXKPATHOIO UX MaKCUMarnbHOro NMogbema M OMyCcKaHUs C MOMOLLBK Harpy304HOro
pblyara 4epes3 KOMOHHY BHYTPEHHMX CTEepXHeW. 3aTeM Cpe3Hble MMacTMHbl OCTOPOXHO MOAHMMAOT BBEPX Ha
BbICOTY MX BXO4a W PErncTpupytoT MakCMMarbHOE COMPOTUBMEHWE MEPEMELLEHNIO CPE3HbIX MAaCTUH KOMOHHbI
BHYTPEHHMWX CTEPXKHEW N TPEHNE CPE3HbIX NMAACTMH O TPYHT g, kKH. Mocne aToro cpesHblie nnacTnHbl BO3BPAaLLAOT B
ncxogHoe nomnoxeHve. MOHTUMPYIOT MexaHu3Mbl AN CO34aHuMs W U3MEPEHUSs HOPMarnbHOro AaBrfieHusa U
KacaTenbHOW Harpysku.

12.3.2.6 YcraHaBnmBaloT npubopbl Ansg namepeHusa gedopMauumn rpyHTa 1M 3anucbiBaloT MX HadarbHble
nokasaHus.

12.3.3 NpoBeaeHne ncnbiTaHna

12.3.3.1 VcnbiTaHne rpyHTa B HEKOHCOMUAMPOBAHHOM peXmnme MpoBOAAT HE MeHee 4YeM npu Tpex
pasnu4YHbIX 3HAYEHUSAX HOPMarbHOrO AaBreHWs, NpUMBEAEHHbIX B Tabnuue 11.4. HarpyxeHue rpyHTa npu 3TOM
Npon3BOAAT cpasy B OOHY CTYMEHb.

12.3.3.2 MNocne nepegayn HopManbHOW Harpy3ku Npov3BOOAT CPe3 rpyHTa 3a Bpems He boree 3 MUH C
MOMEHTa OKOHYaHUS NPUIOXEHUS HOPMaribHOro AABIEHNS.

Mpu nepegave KacaTenbHOW HArpy3kM CTYMEHAMW WX 3HA4YeHuUs OOIPKHbl cocTtaBnsatb 10% 3HayeHus
HOpPMarnbHOW Harpysku, NP1 KOTOPOW NMPOU3BOAST CPe3; NPUIIOXEHNe CTyNeHen JOMKHO CneaoBaTh Yepes Kaxable
5-15c.

Mpy HenpepbiBHO BO3pacTalOLLEN KacaTeNbHOW Harpyske CKOpOCTb cpe3a crnegyeTr MnpuHumaTbh B
WHTepBarne 2-5 MM/MUWH Tak, YTOObI UCMbITaHNe BbINO 3aKOHYEHO B TEYEHME YKa3aHHOro BPEMEHM.

12.3.3.3 Tllocne OKOHYaHUSA WCMbITAHUA TPYHT pasrpyxatoT, LITaMnbl-fionacTu U CpesHble MNnacTuHbI
BO3BpaLLalOT B UCXOOHOE MOSIOXEHNE, a NnonacTHOW NPECCMOMETP-COBUIOMED AEMOHTUPYIOT.

12.3.3.4 lNpn KOHCONMAMPOBAHHOM peXMMe UCMbITaHUIN CHavana crieqyeT Npou3BECTU NpeaBapuTensHoOe
YNIOTHEHWE IPYHTa, @ 3aTeM CPe3 rpyHTa CTyrNeH4YaTon UM HENpepbLIBHO BO3pacTaloLLen KacaTenbHOW Harpy3kom.

12.3.3.5 lNpegBaputensHoe ynnoTHEHWE rPyHTa NPOU3BOAAT NPU HOPManbHbIX AaBAEHUNAX P, NPU KOTOPbIX
Janee onpegensitoT CONpoTUBIIEHME TPyHTa cpesdy Tay. 3HavyeHve OaBMNeHUN N CTYNEHN HArpy>XeHUst NPUHMMAIT Mo
Tabnuue 12.2.

Tabnuua 12.2

I'pyHTH T'nybuna HopmasnbHoe mpaesieHme | CTyneHHU
VCIBITaHUA, p, Mlla IOaBJIEHUA
M IenvTa p,
p 1 p 2 p 3 MIla
[lecku KPYIIHEE u cpenueu| 0,5-10 0,1 0,3 0,5 0,1
KPYIHOCTM I1JIOTHHE
Timuer ¢ I L < O 11-30 0,1 0,35 0,6
[lecku KPYIIHHEE u cpenueu| 0,5-10 0,1 0,2 0,3 0,05
KPYIIHOCTM CpeIHeW I[IJIOTHOCTH;
MeJIKMe IIJIOTHEIE )Z8 cpenHeﬁ
IIJIOTHOCTHU
Cynecmu u CYIJIMHKM C I L <= 11-30 0,1 0,25 0,4
0,5 mmuuer ¢ 0 < I L <= 0,5
[lecku cpenHeM xkpynsoctu u| 0,5-10 0,1 0,15 0,2 0,025 mo
MeJIKME DPEIXJIBIe p=0,1mnu
[lecky MBJIEBATEE HE3ABUCUMO OT 11-30 0,1 0,2 0,3 narnee
[IJIOTHOCTU CYyIecu, CYITJIMHKM U 0,05

ramHEl ¢ I L > 0,5

OpraHO-MMHEpPAJIb HEle n| 0,5-10 0,05 0,01 0,15 |0,025 g1mo
OpTraHu4YeCcKMre TI'PYyHTH 11-30 0,1 0,15 0,2 p=0,1mu
najee

0,05



12.3.3.6 Kaxagyto cTyneHb faBneHus npu npeaBapuTernbHOM YNNOTHEHUUN BbIAEPXMBAKOT HE MEHEEe, MUH:

5 - Ansi Neckos,;

30 - 4NS MUHUCTBIX TPYHTOB.

KoHeuHyo CTyMneHb BbIOEPKUBAKOT 4O YCIIOBHOM cTabunusauumn geopmaumm cxaTusi rpyHTa.

3a KpuTepuin ycrnoeumn ctabunusaumm gedopmManmm ckatus NPUHUMalT NpupalleHMe OcafKku rpyHTa, He
npesbiwatowee 0,1 Mm 3a BpeMms, ykasaHHoe B Tabnvue 12.3.

Tabnuua 12.3

I'pyHTH BpeMsa yCJIOBHOM CTabuiamsaluum
nepopMalumm, MUH
cxaTua cpesa

[lecku KpyINHEE CO CTEeIeHb BJIAXHOCTU 30 1

0 <SS r<=20,8;

CpenHeM KPYHNHOCTM M MeJkue Cc S r <=

0,5

[lecky cpenHeM KPYIHOCTU M MEJIKMEe CO 60 3

crenenel BJjaxHoctn 0,5 <= S r <= 0,8;

neieBaTeie ¢ S r <= 0,5

Cynecm ¢ 0 <= I L <= 1; CyrJamMHKH,

il ¢ 0 <= I L <= 0,25, B TOM 4muCIe

3aTopdoraHHbEE

[leckM OBEJIEBATEE CO CTEIEHBIO BJIAXHOCTU 120 5

0,5 <8 r<=20,8

CyramHkm, riaueer ¢ 0,25 < I L < 0,75,

B TOM UMcCJIe 3aTOPpPOBAHHHE

12.3.3.7 B npouecce npeasapuTenbHOro YMMOTHEHWS rpyHTa credyeT 3adukcupoBaTb B XKypHane
UCMbITaHWIN 3HavYeHne AedopMaLmmn cxaTus rpyHTa.

Otc4yeTbl No npubopam Ha KaXkgowm CTYMEeHU Harpy>KeHus crieqyeT Npou3BoanThb:

- MpW MCNbITAHWM NECKOB - Ha MPOMEXYTOYHbIX CTyneHsx [enbta p B Havane U KOHue CTyrneHu, a Ha
KOHEYHOM CTyrneHn aaeneHus p yepes 10 MMH B TeyeHuMe MepBoro nosydaca, yepes3 15 MUH B TeYeHne BTOPOro
nonyyaca v ganee yepes 30 MYH 0O YCrOBHOW cTabunu3aumm gedopmManun rpyHTa;

- MPU UCNbITAHMAX FUHUCTBIX U OpPraHo-MUHEepPanbHbIX TPYHTOB - HA NMPOMEXYTOYHbIX CTYNEHAX AaBMeHus
Henbta p yepe3 10 MUH, @ HA KOHEYHOW CTyNeHn AaBneHus p Yyepes kaxable 15 MuH B TedeHne nepsoro Yaca u 30
MUWH B TeYeHMe BTOPOro Yaca 1 ganee yepes 1 4 4o ycrnoBHoW ctabunmusauumn gedopmaumm rpyHTa.

12.3.3.8 lNpu nepenave kacaTenbHOW Harpysky CTYMEHSAMU UX 3HAYEHUS He AorkHbl npesblwate 10%
3Ha4YeHMs1 HOpMarbHOro AaBfeHUs, NPU KOTOPOM NPOM3BOAAT cpe3. Ha Kaxaow CTyneHn Harpy>XeHus 3anvcbiBaloT
nokasaHus NpubopoB Anst namepeHusa gedopmMaLmin cpesa Yepes Kaxable 2 MVMH 0O e€ YCIOBHOW cTabunmsauun.

3a KpuTepun ycrnoBHol Aedopmaumm cpesa NpUHMMAIT NpupaLleHme nepemMeLleHmns Cpe3aHHbIX NNacTyH
B MJIOCKOCTM cpe3a, He npeBbiwatowee 0,1 Mm 3a BpeMs, ykasaHHoe B Tabnuue 12.3.

Mpn HenpepbIBHO BO3pacTaloLLEN KacaTernbHOW Harpyske CKOpPOCTb Cpe3a [OIPKHa OblTb MOCTOSIHHOW W
COOTBETCTBOBATb YKa3aHHOW B Tabnuue 12.4.

Tabnuua 12.4

TPYHTEH CKOpOCTL cpesa, MMm/MuUH
[lecku 1,0
Cynecu 0,5
CYyTJIMHKM ¥ TJIMHEL 0,2
T'nMHBI, B TOM uUMCJie 3aTOPOOBAHHHE 0,1



12.3.3.9 UcnbiTaHne cnegyeT cumMTaTh 3aKOHYEHHBIM B COOTBETCTBUM C yKaszaHuammn 11.4.5.

12.3.3.10 Tlo OKOHYaHWM UCNbITAHUS HEeOOXOAMMO 3anmucaTb  MaKCMManbHOe  COMpPOTUBIIEHWE
nepeMeLleHnio LITamnoB-fionacTen npu onpefdernieHHOM HopManbHOM AdaeneHun Ha rpyHT Q_1, kH, wnu
MaKcMmarnbHOe nepemMelleHne CpesHblX MMacTUH UM KOMOHHbI BHYTPEHHUX CTepXXHeW npu  onpeaeneHHoOM
HOpMarbHOM AaBrneHumn Ha rpyHT Q_2, kH, koTopoe ObIno 3adhmKCMpoBaHO B NPOLECCE UCTbITAHMS.

12.3.3.11 B npouecce ncnbiTaHus BeayT XXypHan, (oopma KOTOpPOro npvBegeHa B npunoxenun b.

12.3.4 O6paboTka pesynbTaToB

12.3.4.1 Mo AaHHbIM UCMbITAHUMA BBIYUCASAIOT CONPOTUBIEHUS rpyHTa cpesa Tay_1, Mla, npu ucneitaHum
rPyHTa B CTEHKaXx OMNbITHOW CKBaXMWHbI C MOMOLLbIO LWTaMMoB-ronacten u tay_2, Mla, npn ncnbiTaHum rpyHTa Huxe
320605 ONbITHOM CKBaXWHbI U B MAcCKBE C NMOMOLLbIO NMOABMKHBIX CPE3HbIX MacTH No hopmMynam:

0,95 (@ - g)

Tay = ; (12.0)

2 2
Tay = ; (12.7)
2 2 A
2
rme Q - MakCMMaJIbHOE COIIPOTMBJIIEHME I[I€PEeMEeleHMI0 MTaMIOB-JIoacTen npu
1 ONpeneJIeHHOM HOPMaJIbHOM HaBJIEHMM Ha TPYHT, KH;
d - MaKCHUMaJIbHOE CONPOTMBJIEHME IIepeMelleHMI0 WMTaMIOB-JIONACTEeN M TPEHMO
1 pabouyero HaKOHEUHMKa O I'PyHT 0e3 HOPMaJIbHOT'O IOaBJieHuda, KH;
A - mjomanb Ccpe3a TpPyHTa WMTaMIOM-JIONACTBhI C MONEPEeUYHEMU 3yObSIMHM,
1 cM2;
Q - MakcuUMaJIbHOE CONPOTMBIIEHME IIepPeMelleHUI0 CPE3HHEX MJIACTUH M KOJIOHHEL
2 BHYTPEHHMX CTEPXHEM [IpM OIpeneJIEeHHOM HOPMAaJIbHOM IaBJIEHUM Ha
T'pyHT, KH;
g - MaKCHUMaJIbHOE COINPOTUBJIEHME IIepeMelleHMI0 CPE3HHEX IMJIaCTUH, KOJIOHHEL
2 BHYTPEHHMX CTEepXHEeM ¥ TPEeHMIO CpPEe3HHX IIJIACTMH O TPYHT 0e3
HOPMAaJIbHOT'O IaBJjieHus, kH;
A - mjomanb cpe3a I'pPyHTa CPes3HOM IJIaCTMHOM, CMZ2;
2
0,95 - xonddmument, YUMTEBAKIMI CONPOTUBIIEHME TpPyHTa Iepel BEepxHeN

TPaHb WTaMIa-JIONacTU U CPEe3HOM IIJIaCTUHOM.

12.3.4.2 Yron BHYTPEHHErO TPEHUA N 1 yaenbHOe CLenfeHne onpeaenstoT no rpaduky, NOCTpOEHHOMY
no peaynbTatam He MeEHee YeM YeTbIpeX UCMbITaHUM FPyHTa nocTynaTenbHbiM cpe3om no 11.7.2 n 11.7.3.

12.4 MeTopA KONbLEBOro cpe3a

12.4.1 O6opynoBaHme u Npmbopsl

12.4.1.1 B cocTaB yCcTaHOBKW A1151 UCNbITAHUS FPYHTa KOMbLIEBLIM CPE30M JOMKHbI BXOAUTL:

- pabo4mnin HaKOHEYHUK C PACMOPHbIM LUTAMMOM U NMPOAOSbHBIMM NTIONAcTAMYU;

- WTaHmm;

- YCTPOMWCTBO A1 CO3AaHUS U U3MEPEHNST KPYTSALLIEro MOMEHTA;

- YCTPOMWCTBO A1 CO34aHUSA U U3MEPEHNS HOPMarnbHOIo AaBreHNs;

- YCTPOWUCTBa N5 nsmepeHus gecdopmanmim coxatna u cpesa rpyHra.

12.4.1.2 KOHCTpyKUMS YyCTaHOBKM OOImkHa obecneymBars:

- BAABNMBaHME NPOAOSbHbIX SIONACTEN B FPYHT;

- dmKcMpoBaHMe LWTaHr Ha 3agaHHon rnybuHe, WCKMoYalllee CaMOMNpoM3BOSIbHOE BepTUKanbHOE
nepemMelLleHne NPoAobHbIX NONAacTeln U LUTaHr B NpoLecce NCMbITaHUS;

- nepegadvy u namepeHMe HopMarbHOro PaBHOMEPHOIO AABMNEHMS Ha PaCcroOpPHbIN LWTaMmn,



- nepegadyy U U3MepeHWe CTYNeH4yaToro MMM HenpepbiBHO BO3pacTalolero KpyTdawlero MomMeHTa Ha
nNpoAorbHbIe NonacTu;

- (pagyupoBKy U3MepUTENbHbIX YCTPONCTB.

OcCHOBHbIE MapaMeTpbl YCTAHOBKM NPUBEAEHbI B NpUnioxeHum [1.

12.4.1.3 MNMpssMONMHENHOCTb WTaHr nposepsitoT no 12.2.1.5.

12.4.2 lNogrotoBKa K UCMbITAHUIO

12.4.2.1 Npwn npoxogke ONbITHOM CKBaXXWHbI cneayeT cobntogaTth TpeboBaHus 4.4.

12.4.2.2 MpounsBoasT onepaunm B COOTBETCTBUM C TpeboBaHusmu 12.2.2.2.

12.4.2.3 locne norpy>keHnsi BepX KOMOHHbI LUTAHI COEAMHSIIOT C FOSIOBKOM YCTPOWCTBA AN CO34aHus U
N3MEPEHNS KPYTSALLEro MOMEHTA, a PacnopHbIfA LUTaMn - C FOMOBKOW YCTPOWCTBA ANsi CO34aHMA U U3MEPEHMS
HOpMarbHOro JaBMNEHNS.

12.4.2.4 Ha ycTtaHOBKE MOHTUPYIOT Npubopbl AN namepeHnsa gedopmaumm oxaTus 1 cpesa rpyHTa.

12.4.2.5 PacnopHblin WTaMn HarpyxatT CTyneHaMn HopManbHbiX gasneHun no 0,01-0,02 MIMa go ero
COMPUKOCHOBEHUS CO CTEHKaMU CKBaXXMHbI. [py 3TOM Kaxayto CTyneHb AaBneHns co3aaroT 3a 1-2 MyH.

MOMEHT CONPUKOCHOBEHWSI PacrnoOpHOro LUTaMmna CO CTEHKaMU CKBaXXMHbI YCTaHABMAMBAKOT MO NOKa3aHUsM
npubopa ans uamepeHusi gedopmaumm cxatus rpyHTa. C y4yeToM TOpM3OHTANbHOIO MNEPEMELLEHUSA CTEHOK
pacnopHOro WTamna onpeaenstoT AMaMeTp CKBaXKUHbI NOCcre NpeaBapuTenbHOro ynnoTHeHus rpyHTa D_O.

12.4.3 NpoBeaeHne ncnbiTaHna

12.4.3.1 VcnbiTaHne B KOHCONUAMPOBAHHOM pexume criegyet npo BoguTtb no 12.3.3.4-12.3.3.10.

12.4.3.2 Tpn HEKOHCONMONPOBAHHOM PEXMME UCMbITaHUS HeobXoaMMO nepedaTtb cpa3y B OAHY CTYMEHb
HOpMarnbHble OABMEHNs P, NpU KOTOpbIX ByaoeT Npom3BOAUTLCS CPe3 rpyHTa. 3HayeHus p criedyeT nNpyvHUMaTth no
Tabnuvue 12.2.

12.4.3.3 Cpes rpyHTa nNpu HEKOHCONUAMPOBaHHOM PEXUME UCTbITAHUN HAAMNEXNT OCYLLECTBNSATL 38 BPEMS
He 6onee 5 MWH, cunTast C MOMEHTa OKOHYaHUS NPUNOXEHUST HOPMAITbHOIO AaBMNEHNS.

Mpu KacaTenbHOW Harpy3kn CTYNEHAMU OHWU AOMKHbI cocTaBnATe He 6onee 10% HopManbHOro AaBneHus
p, NPy KOTOPOM MPOU3BOAAT CPe3, MPUNOXEHME CTYNEHEeN OOIMKHO cnefoBaTth Yepes kaxable 15-30 c.

Mpu nepenayve HenpepbIBHO BO3pacTaloLLen KacaTenbHOM Harpy3ky cKoOpocTb cpesa crieqyeT NnpyHMMaTh B
nHTepaane 5-20 MM/MUH Tak, YTOObI MCNbITAHKE ObINO 3aKOHYEHO B TEYEHME YKa3aHHOIO BPEMEHM.

MOMEHT OKOHYaHMSA UCnbITaHUS ycTaHaBnmBaroT no 11.4.5.

12.4.3.4 B npouecce ucnbiTaHUsa BeayT XypHan, oopMa KOToporo npueedeHa B npunoxeHun b.

12.4.4 O6paboTKa pe3ynbLTaToB.

12.4.4.1 Tlo gaHHBLIM UCMbLITAHUSA BbLIYUCASIOT MakKCUMarnbHbIN KpyTAWwWmMA MomMeHT M_max, kH x cm, no

hopmyne (12.2).

12.4.4.2 ConpoTtuBneHue rpyHta cpesy Tay, Mla, npyu kakgom HOpMarnbHOM AaBfiEeHUWU BbIMMCASKOT MO
dopmyne

2 M
max
ray = —mm8M8—, (12.8)
2
num D H
roe D - ImaMeTp KOJILLEBOM IIOBEPXHOCTU Cpesa, CM, OIpenejigeMbll IO dopmyie
D=D + 2 m, (12.9)
0
roe D - OuMaMeTp CKBaXWUHEL [IOCJIE NPEeOBaApPMUTEJIBHOTO YIJIOTHEHMA TPYHTA, CM;
0
m - pabouas wWMpMHAaA JIONAaCTH, CM;
H - BEHICOTa pacropHOTO WTamia.

12.4.4.3 Yron BHyTpPeHHero TpeHus v 1 yaenbHoe cuenneHve ¢ onpegensoT no rpaduky Tay = f (p),
NOCTPOEHHOMY MO pe3yrnbTataM He MEHEE YEM TPEX MUCMbITAHWI IPYHTa KonbLUeBbIM cpe3om no 11.7.2, 11.7.3.

MpunoxeHune A
(cnpaBoyHoOe)

Cxembl gns onpeneneHna Xxapakrepuctuk ,D,ed)OpMMpyeMOCTM



Cxembl HCNBITAHEN TPYHTA /LIS ONpeAeIeHAS
XapaKTepPHCTHK Jie()OPMAPYEMOCTH
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G — TUIOCKMM IUTaMITOM B lypde WIH OyAKe; 6 — IUIOCKMM IUTAMIIOM B 3a6oe
6ypoBoH CKBaXHHBI; 6 — BWHTOBBIM LITAMNOM HHXe 32605 6ypoBOi CKBAXHHBI, 2 —
BHHTOBBIM ILTAMIIOM B MAacCHBe; 0 — paiMalbHBIM NPECCHOMETPOM; € — JIONIACTHBIM
NIPECCHOMETPOM B CTEHKE CKBAXHHEI; ¢ — JIONACTHBIM MPECCHOMETPOM HUxke 3a6os Gy-
POBO¥ CKBAXHHBI; 3 — JIONACTHBIM NPECCHOMETPOM B MacCHBe; ¥ — IUIOCKHM IHJIaTOMET-
PoM; k — camMo3abypuBalOLIMMCSI JIONACTHBIM MIPECCHOMETPOM B CKBaXHHE; 4 — CaMO03a-
6ypHBalOLMMCST JIOTIACTHBIM NPECCHOMETPOM B CKBAXHHe ¢ 06canHol Tpy6oi

"CxeMbl UCMbITAHUI TPYHTa A5s onpeaeneHns xapakTepucTik gedopmmpyemoctu”

MpunoxeHne b
(pekomeHayemoe)

®dopMbl NepBoM U NocrneayoWMX CTPaHUL, XXyPHaoB NoMeBbIX UCMbITAHUA FPYHTOB

dopma nepBON CTPaHULbI XXypHana

OpraHm3zaumuda
KypHaAJ UCHOBITAHUN I'PyHTa MeTOIOM
Ob6BekT (IIYHKT)

CoopyxeHue
IDaTa MCHOBITAHMSA: HA4dalio
OKOHUaHMEe
BrlpaboTrka N AOCOJIOTHEIE OTMETKU:
CeueHue BHPADOTKM YCTbA BHPADOTKM M
(DMaMeTp CKBAaXMHEI) YPOBHSA

IIOO3EMHEIX BOIO M




T'nybuHa

M IIOOOWBEl HWTaMIla WMJIN

pabodyero HaKOHEUHMKA

XapakKTepuCTUKa MCIEITEBAEMOTO TPYHTA

KpaTKa XapaKTepmucrmka YCTaHOBKM nOJIA VICTIEITaHUM

[IpuBOOPEL (THUI
Harpy3KU
nebopMaumy I'pyHTa

XypHag

nu HOMep) Jid M3SMEePpEeHUA:

VCHBEITaHUA

Cxema pa3mMeleHnda yCTaHOBKU AnA UcnbITaHUN

TPYHTA MTAaMIOM

XypHaga

VCIHBITAaHWA

TPYHTA pPairaJibHBEIM INPeCCHMOMETPOM

XypHas

MCHBEITAHUA

I'PYHTA JIONACTHBEIM INMPEeCCHMOMETPOM

XypHasa

VCIHBEITAHUA

Ha Cpe3 LeJIMKOB TPYHTAa

XyvpHan

VCIIBITaHWA

TPYHTa MeTOIOM TIOCTVYIIATEJIBHOTO Ccpe3a

XypHa

VCHBEITAaHWA

T'PYHTA METOIOM BpAlldTEJIbHOT'O Cpe3a

XypHasa

MCHBEITAaHUA

MEep3JIOT'O T'PYHTA TOpAYVM MTAaMIIOM

XypHaga

MCHBITAaHUA

I'PYHTA MeTOIOM KOJIBIIEBOIT'O Ccpe3a

)KypHan UCMbITAaHUA FPYHTa LWUTaAaMNOM

Homep ucnbiTaHus



OTme-—
TKa
VICTIBI—
TaHUSA
Ha
Ty —
Ouue,

ITaTa

Bpewma

NuTep-
BaJ

BpeMe-
HWM

IesibTa
t, u

[Toka-
3aHUA
MaHO-—
MeT—
posB,
MIla

Har-
py3Ka
Ha
IMTaMII
(cym-
Map-
Has) ,
xH

3ar-
JIy0—
JIeHUue
mTaMm-
na, M
(mpu-
TPy 3-—
Ka
BOK~—
pyr
mTamMm-—
na,
MIIa)

IHaBjie—
HVe p
o
rnomou—
BE
mTam-—
na,
MIla

[loxkazaHma
NpornboMepoOB, MM
S 2 S 3 |KoHT-
pPOJIb—
HBIA

[Tonpa-
BKa K
noxKa-
3aHVAM
nporm-
Btome—
poB,
MM

JicpaBJlIeHHBIE NIOKAa3aHUA Ocamka wmTammna,
NpornboOMepoOB, MM MM
S 1 S 2 S 3 S + S +S |HexbTa Curma
1 2 S OenbTa S

Bpewma
BEIOIE—
XK
CurMma
Hesb—
Ta t,

CBemeHus O 3aMauMBaAHUN
TPyHTa (o8  poCcaloOuHBIX
TPYHTOB)
Tomn- |Ypo- |Pac- Bpe-
mMHa |BeHb xXon Ms
rnec—- |BOQOE, |BOIHL, Ha-
yaHoM| cM M3 yaja
nony-— 3a-
KM, Ma-—
CM uu—
Ba-—
HUS

MTpu-
mMeda-—
HUe




XypHan ucnbITaHus rpyHTa pagvanbHbIM NPecCUOMETPOM

Homep ncnbiTaHms



OTmeT-
Ka
VICTIBI—
TaHUSA
Ha
TTyOu—
HEe, M

ITaTa

Bpewma

NuTep-
BaJ

BpPEeMEeHU

IeneTa
t, u

Cronb
BOIEI B
MarmcT-—

panu
npeccu-
oMeTpa,

M

[Toka-
3aHUA
MaHO-—
MeT—
posB,

[lonnpas-
Ka Ha
pacrTsa-
XeHune
oboJjiou—
xu, Mlla

IHaBjie—
HUE

TPyH—

Ta,
MIla

[lokazaHusa OpUOOPOBR IJId M3MEPEHUS VlcnipaB—- [TpupameHue
pamMajibHOTO IIepeMelleHMsI, MM JIEHHBIE pamnyca
nokasa- CKBaXVH, MM
HUA OpU-—
©opos,
MM
n 2 n 3 n 4 n 5 n_6 |cpenHee|nompakka |JenbTa |CurMma
nepemMe- Ha r HOenbTa
meHue, |nepopma- r
MM umo obo-—
JIOUKM,

MM

Bpewma
BBLIEPX—
2971
CurMma
IesibTa
t, u

[MTpume -
JaHue




)KypHan UCNbITaHUA rpPyHTa NonacTHbIM NpecCUuoMeTpom

Homep ncnbiTaHms

I I 1
|OTMe—|ﬂaTa |BpeMH |MHTep—|HOKa3a—|TapM— |ﬂaBne—|HOKa3aHMH [lo- | Vcnopae-
CpenHee Bpema |Ilpu-
| TKa | | BaJl | HUA |pOBoq—|Hme Ha| npubopos |npaBKa| JIEHHEIE |
repeMeleHmue anep—| Me-— |
|MCHH—| | BpeMe—|an6o— | Hasda |PpyHT,| oy |K no—| nokasa- |
I'pyHTa, MM | XK | Jga-—
TaHMﬂl | | HU |pOB nnﬂ|nonpa—| Mlla |M3MepeHMH |Ka3a— | HUA, |
Curma | HHMEe |
na | | | lensra |usmepe-| Bra, | |nepememe-  |mmam | npuGopos, |
ﬂeana| |
iy — | | | t, 4 | HUA | MIla | | HMA, MM |an6o—| MM |
e ||
oune, | | | | nase- | ; , | pos,
| | | |
I I I 1
M | | | | HUA, | |u 1 |u 2 | MM |u 1 |u 2
HesnbTa |CMPMa | | |
| | | mma | | | | | | |
ﬂeana| | |
|I | | || | | | | | | | | |
— — —
| | | |
I I I 1
|I | | I| | | | | | | | | |
|I | | || | | | | | | | | |
| | | | | | | | | | |
| | | |
JXypHan ucnbiTaHMA Ha cpe3 LeJIMKOB FpyHTa
a) NpeaBapuTenbHoOe yNnoOTHEHUE rPyHTa
Howmep ncnbiTaHns
[ I I I I I I I I
I
|OTMe— HaTa |BpeMg|MHTep—|HOKa3a— Harpy3—|ﬂene— | loxkazaHuAa |OcanKa mramra,
Bpewms CBenmeHusa O pwu-
TKa | | | BaJ | HUSA | Ka Ha |HI/[e Ha| npmbopa, MM | MM
BbI,H@p)K-lSaMaI:U/IBaHI/H/I I'PYHTOB |Meqa—|
MCHH-' | |Bpeme—|MaHome—| LT aMII |uenMK T } T }
KM I T | Hue
|TaHMH | HU | TPOB, |(cyMMa—|rpyHTa|S_1 |S_2 | S + S |ﬂeana |CMPMa |
Curma Ypo- |Pacxon|BpeMH |
Ha |ﬂeana| MIla |pHaH), |p, MHa| | 1 2| S
IeneTa | denbTa | BEHb |BOIH, 3aMa-—
oty - |t ou | | xm | | — | s |
t,u |BOﬂH, M3 |qMBa— | |
ouie, | | | 2 | |
CcM |HMH, ql |



6) Cpes rpyHTa

HOMepMCﬂHTaHMﬂ

I I 1
OTMeT—l JaTa |BpeMH |MHTepBan|HopManb—|H0Ka3a—|Haan—| [lokazaHMa npubopoB,

ﬂe@opMauMH|Conpo— |HpM-
Ka |BpeMeHM | HOe | HUSA |erme | MM | cpesa
TUBJIE— |Meqa—|
MCIIBI— | | IesnibTa |naBneHMe|MaHome—|cpe3a,{ T T {Heana
L, | HUE | HUE |
TaHMAa | | t, MuH | npu | TPOB, | MIla | n 1 | n 2 | n + n | MM
TpyHTAa | |
Ha | | | | cpese, | MIla | | | | 1 2 |
cpesy, | |
rotySu- | | | | Mia | | | | — |
Mla | |
ne, u | | | | | | | | |2

XypHan ucnbiTaH1sa rpyHTa MeTOAOM NocTynaTenbHOro cpesa

a) Pe3yanaTb| npeaBapuUTesibHOro ynroTHeHUs rpyHTa

Howmep ncnbiTaHns

OTMeT—lﬂéTa |BpeMH|MHTepBaH|HOKa3aHMH| Hop- |HOKa3aHMH npudopoB | T'opmsonTanvHOE
Bpewmsa |HpM-
Ka | | |BpeMeHM |yCTpoﬁCT—|Maanoe| 0JI9 U3MepeHUd | rnepeMeleHue
BHHerKMlMeqa—l
VICIIEL—- | | HesbTa | Ba mOJd |naBne— |ne@opMauMM cxXaTud, CTEHOK
pacrnopuoro| Curma | mue |
TaHuAa | | t, MuH |M3MepeHMH|HMe Ha | MM | mTaMmia, MM
IenbTa | |
Ha | | | |HOpMaﬂb— | TPYHT
T T I | tow |
rny@m—| | | r HOTO \p, Mra |S_1 |S_2 | S + S |ﬂeana | Crrma
HEe, M | | | | | |naBneHMH,| | | | 1 2 | S |ﬂeana S
| |




6) Pe3synbTaThbl cpe3a rpyHTa

HOMepMCHHTaHMﬂ

I I 1
OrmeT- | OaTa |BpeMH|MHTepBan|HopMa— |H0Ka3a—|Cpe3am—| [ToxaszaHmsa |ﬂe®opmaumg
cpesa, |[Comnpo- |Hpmme—
Ka | | |BpeMeHM | JILHOE | HUA | mee | nprubopoB IJid | MM
TUBJIE— |anme
VICIIBI— | | | HenbTa |naBne— |yCTpoﬁ—|naBne— | V3MEPEHUA |
me | |
TaHUA | | | t, wMumH |HMe an| cTBa | HUe | mnebopmauuimt cpesa, |
TpyHTa |
Ha | | | cpese | oJid |Heana | MM |
cpesy, |
rny@m—| | | |p, MIla |M3Mepe—|q, MIla
| | I | | ray, | |
He, M | | | | HUA | |L71 |L72 |L + L |ﬂeana L |
Curma MIla | |
| | | | | cpesan-| | | |1 2
IesibTa L| | |
|I | | | | | mero | o |
|I | | | | | naene- | | | |2 |
|I | | | | | s, x| | | | | |
I I I I I I I I I I I
I I |
| | | | |
| | | | | | | | | | |
| | |
)KypHan UCMbITaHNA FPYHTA MeTOOAOM BpallaTesibHOro cpesa
Homep ncnbiTaHns
[ I I I I
1
OrmeTKa | [loxkaszaHMda |KPYTHMM6 MOMEHTEI, KH YnoespHOE | Kparkasa
VCIIBITaHMA | MSMEPUTEIIBHOT'O | X CM CONIpOTUMBJIIECHUNE
JIMTOJIOTUYEC— |

Ha rnyéMHe,| YyCTpOMCTBa, CM | cpesy, Mla Kas



| ’
T T | T | | | | xapaxTepncTu- |

| N max N ycr |N 0 |M max M ycr |M 0 |ray max |ray ycr | xa

TPyHTa

| | | | | | | | | |

I I I I I I I I I I

___4

)KypHan UCMbITAaHNA MepP3noro rpyHta ropadimm wtamnom

a) HarpyxeHue wramna

Homep ncnblTaHnAa



Orme-|OaTta |I'mybuHa|3Tan |Bpewmsa |MuTepsad|lloxka- |Harpys-|Lasie- [loxkazaHue [lonpaBka K Cpenuee T'mybuaa OrHOCuTenb— |llpume-—
TKa IpoBe— |[(OoTTa- |NIpoBe-— |BPEeMEeHM |3aHUsA Ka Ha HUVe p OaTUYUKOB IOKa3aHUAM 3HaUYEeHME NIpoTamBaHMUAa IO Hasg ocalka |4YaHue
VICIIBI— neHusa |(uBa- |zmeHusa [JesnbTa t|mMaHO- [wmTawmm, 1o nebopmaumit, MM OaTUMKOB ocanmkyu, MM mTamiIoMm (o mTamria
TaHUA WUCIHEITA- | HUS, |MUCIBI— (mpomosi- |mMeTpa, xH nomoumee nebopmaumt, MM yaume S
Ha HMA, M |BpPEMA|TaHUA |XUTEJb- MIla mwramra, orTamBaHug) H, nejgbTa = ——
Iy — t, u t, u HOCTb MIla MM H
OuHe, UCIBITa—
M HUM) , S 1' |s 2" |s 3" |[s_ 1" [s_ 2" |[s_ 3" S+ S + S H o - MpuHsa-
MUH 1 2 3 non Tad B
S = —— LEHTPOM |pacuer
3 H1, H2, H
H 3, HA4
- non
KpasaMu




6) TemnepaTypa rpyHTa nog WtamMnom

Homep ncnbiTaHms



OTmMeTKa
VCIIEITa—
HMS Ha
Tyoun-
HEe, M

DaTa
3aMepa,
4, MMH

T'nny6uHa 10 20 30 40 50 60 70 80
3aJI0XEHMUS
TeMIepaTypPHHX
OaTuMKOB, CM
Nokazaumua, °C MecTo 3ajiloXeHMA TEeMNePaTyPHHX OAaTUMKOB [IOJ KpaAMM MTaMia
I1 II JI II JI II JI II JI II JI II

[MTpume -
JaHue




B) XapaKTepUCTUKN CKMMAEMOCTU MepP3JibIX FPYHTOB NMPU OTTauBaHUU

Homep ncnbiTaHms

I I 1
|OTMeTKa |ﬂaTa | I'ny6uHa |Hamme— | IaBJieHUEe | I'nmy6uHa |HpMpameHme ocalkmu
3a|OTHOCMTe—| KosdbdmumeHTH |HpM- |
|MCHHTa— | | KPOBJINU |HOBaHMe| |HpOTaMBa— | CTYIIE€Hb
JIbHa4d | Meqa—|
| HMS Ha | |MCHHTaH— |rpyHTa I T IHMH rpyHTaI T I
ocanka I T I HUe
rny@MHe,| | HOTO | | HOMeEp |p_i, | non |a6coan— |OTHOCMTe—
menbTa i |OTTaM— |CXMMae— | |
M | | CJIOA, M | |CTyHeHM| MIla | MTaMIIOM | HOM | JILHOM |
BaHMA |MOCTM a, | |
| | | | i | | H i, cm | IenbTa | HOesbTa |
Au | Mia | |
| | | | | | | S i, Mm | menpTa i |
h | | | | | | | | | |
I I I I I I I I I I I I I
| | I | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | |
| | | |
XXypHan ncnbiTaHMA rpyHTa METOAOM KOJMbLIEBOro cpesa
a) Pe3ynbTaTthl NnpeaBapuUTENIbHOIO YNNOTHEHUSA FPyHTA
Homep ncnbiTaHms
[ I I I I I I I
I
OrmeTKa |ﬂaTa |BpeMH|MHTepBaH | [lokazaHue |HopMa— | [IokazaHuda NpmuboOpPOB |POpM30HTa—
Bpewmsa |HpMMe—
VCIBEITa— | | BpPEMEHU |yCTpoﬁCTBa | JIbHOE | OJis W3MEepEeHUs | JIbHOE
BEIDEPXKU |anme |
HMA Ha | | |ﬂeana t,| 0Jida |naBne— |ne@opMauMM cxaTusda, MM |nepeMeme—
CurMma |
rny@MHe,| | u | V3MEePEeHUI |Hme Ha } T T }Hme
CTeHOK|ﬂeana t, |
M | | | |HopMaanoro| TPYHT |S_ﬂ |S_2 | S + S
KonbueBoro| Yy |
| | OaBJIEHUA, |p, Mnoa | | | 1 2 |MTaMHa,
s | |
] | wma | | e
] | | | | 2 |
| | | | | | | | |
| I | I | | | | | | |
| | | | | | | | |
| |




6) Pe3synbTaThbl cpe3a rpyHTa

HOMepMCHHTaHMH

I I
|OTMeT—|ﬂaTa |BpeMH|MHTepBaH|HOpMaHb— |H0Ka3aHme|KacaTenb—|H0Ka3aHMH npmubopoB |
Hedbopmauma MaKCMMa—|Conpo— [Ipume -
Ka | |BpeMeHM Hoe |yCTpoﬁCT—| HOe | OJ1 W3MepeHuda |
cpesa, MM | sbnb TUBJIe- |uaHue
ucns- | | | Henbra |maBnenme | Ba mna  |maBnenue, | medopmaumit cpesza, |
prTHmMﬁ| HUe |
TaHUA | | | t, MuH |HpM cpeBelMBMepequl MIla | MM |
MOMEHT, |rpyHTa |
Ha | | | | j<P MIla |prTHmero|
. . I . | M max, | cpesy | |
rny6M-| | | | | MOMEHTa | |L_1 |L_2 | L + L
IenbTa | CymMma |KH X CM | Tay, |
He, u | | | | | w, x5 | | | | 1 2] =t
HenpTa L MIla
|| | I| I|I | | | | | — |
|I | || I|I | | | | | 2|
A | | A |
| | | |
] I| N | | o |
| | | | | | | | | |

MpunoxeHne B
(pexkomeHagyemoe)

KOHCprKuMﬂ BUHTOBOIO WTamMna

B.1 BuHTOBOW LUTAMMN COCTOUT U3 OAHOBUTKOBOW JIonacTu 1 cTBona



/6

D

"KoHCTpyKUuus BUHTOBOrO Wtamna”

Pa3amepbl BUHTOBOTO LUTaMna A0SKHbI COOTBETCTBOBaTL TpeboBaHUsaM Tabnumupl B.1.

Pasmepn

HpM MCIIBITAHMAX

HIKe 23a00d CKBAaXMHBL

B Maccupe 60e3 OypeHUs

CKBaXWVHBI
InameTp Jonactu D, cwm 27,7 27,7
TommmHa JionacTtm t, CM 1 1

llar JjonmacTm a, CM 5 8
ImnameTp cTBOJIa d, CM:

Ha BeIcoTe 60 CM BHIIe 8,9 7,3-11,14
JomacTu

Ha OCTaJIbHOM BHICOTE 12,7-21,9 7,3-11,4

Tabnuua B.1.



B.2 B KOHCTPYKUMIO BUHTOBOINO LWTamMna, npegHasHa4YeHHOro AnA UcnbiTaHMA TpyHTOB B MaccuBe 6es
6ypeHMﬂ CKBaXXWHbI, OOIMKHO BXOOUTb yCTpOﬁCTBO,HO3BOﬂHKMuee npnu n3mMmepeHnax oceBoW Harpy3km Ha wtamn
NCKIKYUTb BITUAHNE TPEHUA TPpyHTAa Mno ©okoBoI NOBEPXHOCTU CTBOMNA.

MpunoxeHune I'
(pekomeHgyemoe)

OHPEAeneHMepaCXQHaBOAbIAﬂﬂ3aMaqMBaHMHHpOC&AOHHHXprHTOB
B OCHOBaHUU WTamMmna

Pacxop Bogpl Q, M3, BbIMMCAAOT Mo doopmyrie

PO
d
Q = (omera - omera)Vv, (I'. 1)
po sat
omMera
roe po — I[IJIOTHOCTBL TI'PYyHTa B CYXOM COCTOSAHUM, T/M3;
d
po - IJIOTHOCTL BOIH, IpMHMMaeMmas paBHOM 1 T/mM3;
oMera
omMera - BJIQXHOCTb T'PYHTaA B HACHIIEHHOM BOIOM COCTOSHUU (S_r > 0,8),
sat OOJIV €IOVIHMLIEBL;
oMera - OpupoIHas BJIAXHOCTbL I'PYHTA, IOJM €IUHULE;
v - obOBeM 3aMauuBaHUA TPYyHTa, PaBHBIM NPOMI3BEIEHUIO I1JI0Wann
wypda (MaM 3aMaumMpBaeMoOI'o ydacCTKa KOTJIOBaHA) Ha TJyOuHy
3aMauMBaHUsA ¥ Ha koadduument 1,2, yuMTHBAOLNUNI pacTeKaHUe

BOIBI, M3.

MpunoxeHne O
(pexkomeHagyemoe)

O6Gpasew rpadmnyeckoro ocpopmneHns pesynbTaToB UCNbITAHUA FPYHTA LUTAMMOM



Obpa3zen rpadpnaeckoro opopMiacHEs pe3yiabTal
HCHBITAHASA I'PYHTA IITAMIOM

Ipaduxk S = £ (p)
MacuTab rpaduka:

no ropusoHTain: 40 mm — 0,1 MIla pns p;
no septuKanu: 10 mm — 1 MM mia S.

0 P, (0,40) P _2,,1:_4 ITa
|
l
!
|

I — nuHeiHasg vacTeb rpaduka; 2 — ocpeaHsolast npsiMas

"Obpasey rpacduryeckoro ohopmMIIEHNs Pe3ynbTaToB UCMbITaHWUS rpyHTa WwTtamnoM. paduk S = f(p)"



I'padux S = f (p) HCNBITAHHA WITAMNOM NPOCAXOTHOTO IPYH
3aMATHBAHHEM

Maciutad rpaduka:
rno ropusoHTanu: 40 mm — 0,1 MIla ans p;
Mo BepTHKaNU: 2 WK 4 MM — | MM g S.

~ IIo cxeme «omHOM KpuBoii»  Ilo cxeMe «IBYX Kpb
e MIla 0, p'o ,po psl.
Lol T T

W e o — -ﬂ“?

S, MM* oS, MM*

I — ocanka; 2 — npocaaxa NpH 3aKaHHOM JaBACHMH; 3 — ocafiKa MocC

"Tpacuk S = f(p) ncnbiTaHUs WITaMNOM NPOCAOYHOIO FPyHTa C 3aMadmBaHuem”

MpunoxeHue E
(pekomeHagyemoe)

O6paboTka pe3ynbLTaTOB UCMNbITaHUMA NPOCAAOYHbIX FPYHTOB

E.1 Moaynb gedopmaLim npocagoyHbIX rPYHTOB BbIMUCASIOT NO hopMyne (5.2) HacTosLero ctaHaapTa.

Mpu ncnblTaHUsx No cxeme "AByX KpuBbIX" MOAyMb AedopMaLumn rpyHTa B HACbILLEHHOM BOAOW COCTOSAHUM
(nocne 3amaunBaHus) onpeaenstoT pasaensHO And ABYX y4acTKoB rpaduka (npunoxexve 1):

B UHTepBane naMepeHun gasneHnit ot p_0 Ao HavyanbHOro npocagoyHoro aaeneHus p_sl (n. E.2.) u ot psl
710 3aAaHHOro Aasnexuns p_3 (5.5.3 HacToALlero cTaHdapTa).

Ona BbluucneHns moayns gedopmalmm NpPocafoydHbIX PYHTOB, UCMbITbIBAEMbIX B HAaCbILLEHHOM BOOOW
COCTOsIHMM (Nocne 3amauvBaHus), 3a HadanbHble 3HadeHuss p_ 0 u S_0 npuHMMalOT JaBrieHue W ocagky,
COOTBETCTBYIOLLNE NEPBOW CTYNEHU AaBreHns.

E.2 HauanbHoe npocapgoyHoe paeneHue p_sl HeobGxooumo onpefensatb Mo pesynbTaTam UCMbITaHWUA
rPYHTOB NO cXxeMe "ABYX KpuBbIX".

3a p_sl npuHumaloT gaBneHue, cooTBeTCTBYKOLlee Todke nepernba rpacdwmka S = f(p) ans rpyHTa,
UCMNbITbIBAEMOrO B HAacCbIWEHHOM BOOOW COCTosAHMU. [lpn HeveTko BblpaxeHHOM nepernbe rpadmka 3a p_sl
NPUHUMAIOT AaBrieHne, Npu KOTOPOM Npocajka rpyHTa B OCHOBaHMM LUTaMna CoCTaBuUT



S = 0,005 h (E.1)
sl sl,

roe h - medopMmmpyeMas 30Ha I'PyHTa IO BEPTHUKAJM, OonpenessgeMas o E.4.
sl

E.3 OTHocUTENbHYIO NPOCaaoOYHOCTb AMNCUMOH_S| BIYUCNAKT No hopmyne

S
spl
SIICUJIOH = —, (E.2)
sl h
spl

HpocanKyrpyHTa B OCHOBaHWUW LWTaMMNa S_Sp|ﬂﬂﬂ BblY4MCNEHUN 3ﬂCMﬂOH_S|HpM NcnblTaHNAX Mo cxeme
"ogHom KpVIBOW' Heobxoanmo onpenendaTb Kak npupallieHme ocakm wtamMmna B pesdyrnbTarte 3aMadMBaHUA TPYHTa
npun 3agaHHOM OaBneHun p_3, a Npun UCNbITaHUAX MO CXeme ﬂuByx KpMBHX"- KaK pa3HOCTb OCafoK wWTamMna Ha
rpyHTE B HaCbILLEeHHOM BOAOW COCTOSAHUN 1 rPyHTE l'lpVIpO,D,HOVI BNa)XHOCTW Ha Kaxxom CTyneHun gaBreHus.

3Ha4YeHns1 OTHOCUTENBbHOW npocago4YHOCTU HeobxoaMmo cumTaTb COOTBETCTBYHOLLMMU CpEOHUM OaBlEeHNAM

B AedhopMmpyemMon 30He, onpeaensiembiM rno opmyrne

ptp
sl
o) = — npu p > p (E.3)
ZCp 2 sl,
roe p - OaBJIeHMe o nomomsBe mrawmna, Mla.

E.4 Jedopmupyemyto 30Hy rno Beptukanu h_sl npu mcnbiTaHUaX NpocafiodHbIX FPYHTOB C 3aMadvBaHUEM
cnepyet npuHumatb pasHou 0,4; 0,7; 1,2; 1,7; n 2,0 aMameTpa Wtamna COOTBETCTBEHHO NPW AaBMNEHUNAX P, paBHbIX
0,05; 0,1; 0,2; 0,3; 0,4 MIla.

MpunoxeHune X
(pekomeHagyemoe)

O6pasey rpadmnyeckoro othopmMneHnsa pe3ynbTaTtoB UCTbITAHUA
rpyHTa paguanbHbIM NPeccMoMeTPoOM



Oo6pa3sen rpadpuaeckoro odopmicHus pe3yIbTATOB
HCHLITAHAA IPYHTA PATMAILHBIM IPECCHOMETPOM
I'pagpnk Ar = f(p)

Macwtab rpaduka:
o ropu3oHTanu: 20 Mm — 0,1 MIla mna p;
N0 BEPTHKAIN: 5 MM — 1 MM ansa Ar.

Ar, MM l

-
p, MIla

1 — nuHeltHan vacTb rpaduxa; 2 — ocpeaHsoNIan NIpsAMas

"Obpasey rpadmnyeckoro 0PopmIIEHUS pe3ynbTaToB UCTbITAHUS TPYHTa paauanbHbiM npeccnomeTpoM. [padmk
Oenbta r = f(p)"

MpunoxeHne U
(pekomeHayemoe)

O6pa3sey rpacdmnyeckoro ochopmreHns pe3ynbTaToB UCNbITAHUA FPYHTA
NIonacTHbLIM NPEcCCUOMETPOM



Ob6pasern rpadaaeckoro oopmiIcHAs pe3yabTaToOB
HCHIBITAHHA TPYHTA JONACTHHIM MPECCHOMETPOM

Ipadux u = £ (p)

Macuira6 rpaduxa:
no ropusoHtanu: 40 mm — 0,1 MIla o p;
no BepTukaiM: 10 MM —~-1MM g u.

0 b P, p, MIla

u, mm Y

| — nunelHas yactb rpaduka; 2 — ocpeaHaIolan NpaMas

"Obpasey rpacmnyeckoro opopMneHnst pesynbTatoB UCMbITaHMSA IPYHTa fIonacTHbIM npeccnomeTpoM. padmk u
=f(p)"

MpunoxeHune K
(pekomeHayemoe)

OnpepgeneHune koadhduumenTta K_r

K.1 MNpn npoBegeHUn MCMbITAHUA MO MEONEHHOMY PEexXMMy C COXPaHEHUEM MPUPOAHOrO HanpsXXEHHOro
COCTOSHMSA FPyHTa KoadpmumeHT K_r gonyckaeTca NpuHMMaTh paBHbIM:

ans neckos u cynecen - 1,3

ans cyrnvHkos - 1,35

Onsi muH - 1,42

K.2 MNpwn npoBegeHMn UcnbiTaHWI NO OLICTPOMY PEXUMY C COXPaHEHMEM HEHAPYLLEHHOIO CIIOXEHMWSA rpyHTa
koadpmumeHT K_r npuHmMmartb no tabnmue K.1.

Tabnuua K.1




HamvMeHOBaHME TPYHTOB I'nmybrHa MCHOBITaHUS, Kos¢popuument K r
M
[lecku c KO2hOULIMEeHTOM oo 10
IIOPUCTOCTH :
e < 0,5 2,5
0,5 =< e =<0,8 2,25
e > 0,8 2,0
T'nmuuncTeE TPYHTHL C oo 10
mokaszsaTesieM TeKydeCTMU:
I L <O0,25 2,0
0,25 =< I L =< 0,5 3,0
IL>0,5 4,0
TIVHUCTEIE TPYHTH C Or 10 mo 20
nokasaTresieM TeKydeCTu:
I L<O0,25 1,75
0,25 =< I L =<20,5 2,5
I L>0,5 3,5
[IpuMeuwaume. g IJIMHMCTEIX 3JIOBMAJIBHEIX I'PYHTOB HOONYyCKAaeTCsa yMeHbUIeHME
xkosdpduumenrta K r na 20%.

MpunoxeHwue J1
(pekomeHayemoe)

O6pasew rpaduyeckoro opopmrieHns pe3ynbTaTOB UCMbITAHUA FPYHTA Ha cpes



O6pa3en rpadpugeckoro o¢opmieHns pe3yIbTaToB
HCHBITAHNI I'PYHTA HA Cpe3

Tpaduk t = f(A)

Maciurab rpagpuka
1o ropu3oHTaNN: | MM — 2 MM I A /

Uy | rpag — 2 MM 1)1 Ag
no Beptikany: 0,1 MITa — 20 MM s .

1, MIla

T

bt e e e e — —

Al MM
A ¢, rpan

I'padux t = f(p)
Macurrab rpaduka
’ rio ropusonranu: 20 MM — 0,1 MIla qnsa p;
mo Beptukanu: 20 Mm — 0,1 MIla ang .
T, Ml'Ia.1

il

0 ' ' 7. MIla

"Obpasey rpadmyeckoro ohopmMIIEHNS pPe3ynbTaToB UCMbITaHWs TpyHTa Ha cpes. padmk Tay = f(denbta I)"



O6pa3en rpadpugeckoro o¢opmieHns pe3yIbTaToB

HCHBITAHNI I'PYHTA HA Cpe3
Tpaduk t = f(A)

Maciurab rpagpuka

1o ropu3oHTaNN: | MM — 2 MM I A /
Uy | rpag — 2 MM 1)1 Ag

no Beptikany: 0,1 MITa — 20 MM s .

1, MIla
|
f
|
|
Y|
|
|
{ _ AlLmMm
0 "~ Ag, rpan
Ipaduk = = £ (p)
Macurrab rpaduka
’ rio ropusonranu: 20 MM — 0,1 MIla qnsa p;
mo Beptukanu: 20 Mm — 0,1 MIla ang .
r,MHﬂ
°f | ‘ .
0 p, MIla

OCHOBHbIe napamMeTpbl KpbiNMb4YaTKA

"O6pasey rpadmyeckoro ohopmreHns pesynsTaTtoB UCNbITaHWUS TPYHTa Ha cpes. padhumk Tay = f(p)"

MpunoxeHne M
(pekomeHgyemoe)

Cocrasr KPBUIBYATKM U €€

TUn KPBUJIbYATKU

XaPaKTEPUCTUKA
T 1T ITT

KpbuibuaTka pasMepaMy, MM:
120 150 200
(ovameTp) 60 75 100
TOJIIMHA JIONIACTU 2 2,5 3
[locTOossHHas KpeJlbYaTka B, cM3 742 1545 3663

MM :




HapPYXHBEM IMaMeTP
OJIMHAa 22-33,5

500-3000
MaxcuMaJlb HEIN KpyTammn MOMEHT
ycTpoircTBa, kH X cM, He MeHee 18
[IorpemHoCThb M3MEepeHus KPYyTAWLETO
MOMeHTa, kH x cMm

0,36 0,18 0,18

MpumeyaHue. NocToaHHas KpblbYaTknm B paBHa ctaTM4eCKOMY MOMEHTY LMIAMHOPUYECKOW MOBEPXHOCTH
cpes3a OTHOCMTENbHO OCK BpaLLEHUS, BblYMCAsiEMOMY Nno chopmyre

2
nm d d
B = (h + ), (M.1)
2 3
rne d - IMaMeTp KpPBUIbBYATKM, CM;
h - BrHICOTa KpPBUIBYATKM, CM.

MpunoxeHne H
(pexkomeHpgyemoe)

O6pasew rpaduyeckoro ocpopmrieHns pe3ynbTaTOB UCMbITAHUA MEP3SIoro rpyHTa
ropsiuuM LITaMMNoMm



Oo6pa3en rpadugeckoro oopmieHns pesyabTaToB
HCNBITAHMSA MEP3JIOro rpyHTa ropA9uM IITAMIOOM

Tpadux 3 = 1 (p)

Macinab rpaduka
no ropusoHTanu: 40 mm — 0,1 MIla ans p;

no eeprukanun: 10 MM — IMm g 6.

AM

~

0 p, MIla

"Obpasey rpacdmyeckoro 0opMIIEHUS Pe3yrbTaTOB UCMbITaHUS MEP3NOro rpyHTa ropsidmm wramnoMm. Mpadumk
aensta = f(p)"

MpunoxeHue M
(pekomeHayemoe)

OCHOBHbIe napamMmeTpbl YCTAaHOBOK ANA NocTtynaTtesibHOro U KonbueBoro
Cpes30B rpyHTa

CocTar yCTAHOBKM U ee KonbueroM cpes [locTyrnaTesbHBN
XapaKTePUCTUKN cpes
IraMeTp CKBaXMHB, MM 89-146 89-146
PacnopHEM wWTaMn pasMepaMy, MM:
BeICOTA (OJMHA) 100-300 100-300
oyaMeTp (wmmpMHa) 87-144 87-144
JlomacTm pasmMepaMyu, MM:




TOJIIMHA 0,5-1 0,5-1
BHICOTA (IOJIMHA) 100-300 20-146
oviamMeTp (mmMprHa) 10 5-10
PaccrogaHue Mexny COCeIHUMU - 40
JIOMACTAMM 110 BEPTUKAJIM, MM

YCTpPOMCTBO onsa cCo3IaHus

HOPpMAaJIbHOT'O nasJjieHus, Mlla:

MakcuUMaJIbHOE IaBJIEHUE 0,6 0,6
IIOTPEWHOCTL M3MEPeHUsS IaBJIeHUSD 0,01 0,01
YCTPOMCTBO IJiS CO3OAHUS KPYTAILETO

MOMEHTA,

kH X cM, He MeHee: 20 -
MaKCMMAJIbHEI MOMEHT 0,4 -
IIOTPEWHOCTL M3MEPEeHMSI MOMEHTa

YCTPOMCTBO IJiS CO3HOAaHUsSA Cpesanlero

naeJjeHusa, Mlla, He MeHee:

MaKCHUMaJiIbHOE OaBJIEHUE - 0,6
IIOTPEMHOCTL M3MEPEeHMs HOaBJIEHUSI - 0,01
[lorpemHOoCTs M3MepeHus nebopMaumn 0,1 0,1

CXaTrud M Ccpe3a I'pPyHTa, MM
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