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BBeaeHue

Hacroswmit craHgapt paspaboTaH BnepBble C ydyeToM TpeboBaHun deaepanbHbiX 3akoHOB «O
TEXHUYECKOM perynupoBanun» ot 27 paekabpa 2002 r. Ne 184-d3 u «TexHuyeckuit pernameHT o
6e30nacHOCTM 34aHNUI U COOpYXeHui» oT 29 gekabps 2009 r. Ne 384-03

Hacroswwmit ctaHpapt paspabotaH noa PyKOBOACTBOM AOKTOpa reonoro-MMHEpanoruyeckmx Hayk,
npoceccopa E.A. BosHeceHCKOro. B OCHOBY HacTofLlero craHgaprta nOSIOXKEH MHOFONETHMI OMbIT B
o6nacTn 3KCNepUMEHTanbHbIX UCCNEeAO0BaHMN AWHAMUYECKMX CBOMCTB TPYHTOB, a Takke paspaboTku u
COBEPLUEHCTBOBAHMA METOANK AUHAMUYECKNUX UCTIbITAHUN.
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HALUMOHANBbHBIN CTAHOAPT POCCUNCKOWN ®EQOEPALMUMN

FPYHTbI
MeTtoabl nabopaTtopHoro onpeaeneHus QMHAMUYECKMX CBOMCTB AUCNEPCHLIX TPYHTOB

Soils.
Laboratory methods for determination of soil dynamic properties

Hata BBegeHua — 2015—07—01

1 O6nactb npumeHeHus

Hacrosimit ctaHaapT ycraHaBnuMBaeT MeToAbl N1aGopaToOPHOro onpeaeneHus AMHAMUYECKUX CBOMCTB
ANCMEPCHBIX TPYHTOB (3@ WCKIMIOYEHWEM KPYMHOOGNOMOYHBIX) NPU UHXXEHEPHO-FEO0NOTMYECKUX U3bICKAHMAX
ANsi CTPOUTENLCTBA.

2 HopmaTtuBHbIE CCbINKU

B HacTosiLem cTangapTe UCnonb30BaHbl HOPMATUBHbIE CCbINKM HA CNEAYIOLLUME AOKYMEHTDI:

FOCT 5180 I'pyHTel. MeTOALI NABOPaTOPHOrO onpeaeneHns PU3nYeckux XxapakrepucTuk

FOCT 12248-2010 T[pyHTbl. MeToabl NabopaToOpPHOro onpeseneHust XapakTepucTuk NPOYHOCTU U
aedopmMmpyemMocTum

FOCT 12536 MpyHThl. MeTOabl NabopaTopHOro onpeaeneHusi rpaHynoOMETPUYECKOro (3€pHOBOro) U
MUKpoarperaTHoro cocrasa

FOCT 22733 MpyHTbl. MeToa nabopaTopHOro onpeaeneHnss MakCUMarbHON MITOTHOCTU

FOCT 25100 NpyHToI. Knaccudukauumsa

FOCT 30416 pyHTbI. JTabopaTopHble ucnbITaHusa. ObLmMe NONOXKEHUA

CI 22.13330.2011 CHwul1 2.02.01-83* OcHOBaHUA 34aHNIN U COOPY>KEHUN

Cr126.13330.2012 CHul1 2.02.05-87 ®yHAaMEHTbI MALUMH C AMHAMUYECKUMU Harpy3kamm.

CrIl 38.13330.2012 CHwuI1 2.06.04—-82* Harpy3kun u BO3AeNCTBUS HA TMAPOTEXHNYECKUE COOPYXEHUSA
(sonHoBbIE, NEAOBLIE U OT CyA0B)

n pumMmedYyaHWe-— rlpI/I nonb3oBaHUU HacToAWUM CTaHA4apTOM qenecoo6paaHo npoBepuThb AeﬁCTBme
CCbINTOYHbIX CTaHQAapPTOB B MHQ)OpMaLWIOHHOﬁ cucreme o6u4ero nonNb3oBaHUA — Ha OCbMLllnaJ'leOM caite CDe,qepaanoro
areHTCTBa NO TEXHWYECKOMY PErynMpoBaHUIO U METPOMOrMu No cTaHAapTU3aunu B ceT MHTEpHET Unn No eXerogHo
nsgaBaemMomy WHGOpPMaLUOHHOMY yKasaTento «HalmoHanbHble cTaHAapThi», KOTOpPbIA OMybrnmMkoBaH Mo COCTOSHUIO Ha
1 AHBapA TeKyLllero roga, W rno BbIMyCcKaM eXeMecsyHoro UHopMaLMoHHOro ykasatensa «HauuoHanbHble cTaHgapThi»
3a TeKyu.umZ roa. Ecnun 3aMeHeH cchbinoYHbINi CTaHAapT, Ha KOTOprVI AaHa HeaaTupoBaHHaA CChbiNka, TO pekoMeHayeTCA
MCNONb3OBaThb JEeNCTBYIOLLYIO BEPCUIO 3TOrO CTaHAapTa € Y4eTOM BCeX BHECEHHBIX B [JaHHYI0 Bepcuto usMeHeHuin. Ecnu
3aMeHeH CCbINOYHbLIN CTaHAaapT, Ha KOTOprI7I AaHa AaTupoBaHHaA CCblflKa, TO peKoOMeHAYeTCA UCNOoNb3oBaTb BEPCUIO
3TOr0 CTaHfapTa € YyKasaHHbIM Bblle FOAOM YTBepXAeHUs (NpuHATusi). Ecnu nocne yTBepxAeHMs HacTosLero
CTaHAapTa B CCbIMOYHLIA CTaHAAPT, Ha KOTOPLIA AaHa AaTupoBaHHasa ccbifika, BHECEHO U3MEHeHue, 3aTparusarollee
NoNoXeHWe, Ha KOTOopoe AaHa CChiflka, TO 3TO NOoNoXeHUue pekoMeHAyeTCA NPUMEHATb 6e3 ydyeTa AaHHOro UaMeHeHus,
Ecnun ccbinouHblil cTaHgapT oTMeHeH 6e3 3ameHbl, TO MoMoXeHWe, B KOTOPOM AaHa Ccbiflka Ha Hero, pekoMeHAayeTcs
NPUMEHSATb B 4acTU, He 3aTparuBaroLLeil 3Ty CChINKY.

3 TepmuHbl n onpeaeneHus

B HactosiuleM ctaHgapte npumeHeHbl TepMuHbl no FOCT 12248, FOCT 25100 n TOCT 30416, a
TaKke cneayowme TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHnAMU:

3.1 BUOponon3yyectb: Hakonnenwe aedopmaumin B AUCNEPCHLIX FPYHTAX MNPU ANUTENbHbIX
AVHAMUYECKUX Harpy3kax BCEACTBUE OCnabneHus B3auMOAENCTBUA MEXAY 4acTuuamu u ux B3auMHON
nepeynakoBKu.

3.2 aunaraHcua (nonoxuTenbHas WNKM oTpuuartenbHas): M3MmeHeHne obbema HeKOTOPbIX
rPYHTOB NpW CABUre.

MpumedaHue —OTpuyaTenbHas AUNATaHCUA Talkke UMEHYETCA KOHTpaKLMeEn.

Uspanue ocpmumnanbHoe
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3.3 auHamuyeckaa paunaraHcua: MexaHusm aedopMupoBaHust U paspylLEHUs HECBA3HbIX
FPYHTOB NPU AUHAMUYECKUX HArpysKkax, 3akno4aloLLmincsl B USMEHEeHUn ux o0bema B CBA3M C NeEPEynakoBKOW
4YacTuy Npu UX B3aMMHOM CMELLEHWM (YNOTHEHUM UMK Pa3ynnoTHEHUM) nUbBo B pa3BUTUKU U3OLITOMHOrO
NOPOBOro AaBreHusi (MOMOXUTENbLHOrO UMW OTPULIATENLHOrO) B YCNOBUAX BOAOHACLILLEHHON 3aKPbITOW
CUCTEMBI.

34 puHamuyecku wmoaynb aedopmauum:  [pupawieHue  HanpsDkeHUss B YCMOBUSAX
OMHAMUYECKOr0 Harpy)XeHus, BbI3blBalOLLEE €AMHMYHOE nNpUpaLleHUe OTHOCUTENBbHOW  NUHEHOW
AedopMaLnn TPyHTa U PpacCYMTbIBAEMOE KaK OTHOLUEHME MPUPALLEHUS HaNPSDKEHUA K BO3HUKLIEMY
npupaLleHuio gedopmMaumin rpyHTa B 3aaHHOM AuanasoHe nocnegHux.

3.5 puHamuyeckas Harpyska: [epeMeHHas Harpyska, M3MeHsIoWanca BO BpemMeHu GuicTpee, Yem
pacceunBaloTCs BbI3BAHHLIE €10 B IPYHTE HaNPSXKEeHUs.

3.6 pOuHaMMyeckas HeyCTOMYMBOCTbL FPYHTOB: YBenuyeHue nedopMUpyemMocTu U CHUXKEHWUE
NMPOYHOCTU MPU AUHAMUYECKOM Harpy>XeHUW Mo CPaBHEHUIO CO CTATUHYECKUMMW YCROBUAMW, MEXaAHU3M
NPOSIBNEHMS KOTOPbLIX PEKOMEHAYETCA 0003HAYaTh, KaK YKa3aHO B NPUNoXeHuu A.

3.7 puHaMu4yeckue cBoMCTBa TrpyHTOB: [pynna (U3MKO-MEXAHMYECKUX CBOWCTB FPYHTOB,
XapakTepusylolmMx KX peakumilo Ha [AMHAMUYECKMEe Harpy3ku, B T. 4. CBOMCTBA [PYHTOB Kak cpeabl
pacnpocTpaHeHusi konebaHuin (TMKCOTPOMHbIE, NNbIBYHHbIE, YNpyrue, Aemndupyowme, unbTpylowme u ap.).

3.8 OuHamMuueckoe pa3xukeHue: [Mepexos BOAOHACLILLEHHbLIX AUCNEPCHBLIX FPYHTOB B TeKy4dee
COCTOSHUE B pe3ynbTaTe paspyLUeHUs CTPYKTYPHbIX CBA3EN NPU AMHAMUYECKUX BO3AEHCTBUAX.

3.9 KBasUTUKCOTPOMHbIE TPyHTbl: CBA3HbIE [UCMEPCHbIE T[PYHTbI C  NPEUMYLLECTBEHHO
KOArynsuMOHHBEIMW  CTPYKTYpamu, MpPOsIBNAIOLME MPU  AWHAMMYECKOM  HarpyxeHun obpatumoe
pasynpoyHeHue, CneaCTBUEM KOTOPOrO MOXET ObiTb Kak YCKOPEHHOEe HakonneHue aechopmauuii, Tak u
pasKmwKeHNe YyBCTBUTENbHbIX PA3HOCTEN; MpyU 9TOM MOCNE NPEeKpalieHUs AMHAMUYECKOTO BO3JEHCTBUSA
MPOYHOCTb 3TUX TPYHTOB BOCCTAHABMMBAETCA BO BPEMEHW [0 3HAYEHWIW, MpPEBbILWAOLWMX NMO0 He
JOCTUraloLLmX ee Ha4arnbHOro YPOBHS.

3.10 wmoaynb gecdopmaumu: MNpupaLleHne MEXaHMYECKOro HanpsHXKeHUs, Bbi3bIBAIOLLEE €ANHUYHOE
npupaLleHne OTHOCUTENBLHON AedhopMauun rpyHTa COOTBETCTBYIOLLEro BuAa (CABWUra, JNMHEWHOro wunu
00BbEMHOr0 CXaTusl) M pPacCUMTbIBAEMOE KaK OTHOLLUEHME NPUPALLEHUS MPUIOXKEHHBbIX HanpsHKeHUn K
BO3HUKLLEMY NpW 3TOM 06LLeMy npupaLleHuto aedopmanui rpyHTa.

3.11 nnbIByHHOCTb: CMNOCOGHOCTb AWMNaTAHTHO-TUKCOTPOMHbLIX M HEKOTOPbIX KBA3UTUKCOTPOMHbLIX
TPYHTOB K OBbICTPOMY Pa3XXMKEHUIO MPU HEOONbLUOW WHTEHCMBHOCTM AMHAMWYECKOW Harpysku, CcBA3aHHas ¢
0COOEHHOCTAMU UX CTPYKTYPHI.

3.12 pasxkunxkeHue rpyHTta: Nepexoq BOAOHACLILEHHOrO AUCNEPCHOrO FPyHTa B TeKy4Yee COCTOsHue
noj BHELUHWUM BO3AENCTBUEM.

3.13 TuKcoTponuAa: PU3MKO-XMMUYECKOE SIBNEHWE, Bbipaxaloweecs B NOAHOM MAU 4aCTUYHOM
paspyLUeHUn CTPYKTYPHbIX CBA3el koarynsuMOHHOW AUCNEPCHON CMCTEeMbl NOA AEeNCTBUEM AUHAMUYECKOW
Harpyskm W nocneayowemM CcamMonpou3BONbHOM UMX BOCCTAHOBNEHUM B NOKOe, npoTekawwee npu
HEN3MeHHbIX TEMMNEepaType U BMaHOCTH.

3.14 uMKnMYecKas NOABMXKHOCTb FpyHTa: [Mporpeccupylowee CHmKeHMe NMpPOYHOCTU FPyHTa NoA
JleiCTBMEM AUHAMWUYECKON Harpy3ku npyu HEM3MEHHOW NOPUCTOCTH, NONOXUTENBHOM U3OLITOYHOM NOPOBOM
[1aBreHnmn B 4aCTU Ka)Kaoro LMKna BO3aeNCTBUS U MOHUXKEHHOM BHYTPEHHEM TpeHun B dhase pasrpysku.

3.15 ypenbHas paccesiHHas 3Heprusi: Yactb obuwieit paboTbl, COBEPLUEHHOW HAA eAUHULEN
obbemMa rpyHTa B X04e AWHAMUYECKOTO Harpy>XeHust M COOTBETCTBYIOLIAA M3MEHEHMWIO ero BHYTPEeHHeW
3Heprum (ONpeaensieTcs Ha MOMEHT AOCTMXKEHUS onpeAeneHHon aedopmauum rpyHta — obbiMHO 5 % B
YCMOBUSIX AUHAMWYECKOTO UCMbITAHKSA).

4 (OO003HauyYeHun

B HacTOsILLEM CTaHAapTe NMPUMEHEHLI Crieaytolme 0603HaYeHus:

a — 9MMNUPUYECKUIN NapameTp;

@max — MakcumanbHOe ycKopeHue konebaHui npu 3eMNeTpsAceHUn Ha NOBEPXHOCTU rPyHTA, m/c%;
b — 3MMUPUYECKUIA NapamMeTp;

B — napamMeTp noposoro gasneHns CKeMnToHa;

(o} — CKOPOCTb PaCNpOCTPaHEHUs1 CENCMUYECKON BOSHBI, M/C;

CSR — npusBeaeHHble LUKNNYECKne CABMIOBbIe HaNPsHKEHUSA,

D — KO3hULMEHT NOrMoLeHns (nu aeMndupoBaHuns);

Dso,. — cpeaHuii AuaMeTp 4acTul, rpyHTOB, BXOAALLMX B Pa3XmKaeMylo TONLLY, MM,

Dy - abcontoTHasi BENMYMHA NnaTeparnbHOro pactekaHusa rpyHTOB NpU HAaKNOHHOW NOBEPXHOCTK
mMaccusa, M;

e — KO3 PULMEHT MOPUCTOCTM TPYHTA;

2
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€y — HayanbHbIN KO3PPUUNEHT NOPUCTOCTU rPYHTA (B €CTECTBEHHOM 3aneraHum);

€min — KO3(PULNEHT NOPUCTOCTU rPyHTa B NPEAENbHO MIOTHOM CIIOXEHUM;

E  —wmoaynb aecdopMayum rpyHra, klla;

Ey — AvHamuyeckuin moaynb aedopmayum (06Lwer nuHenHon) rpyHTa, kMa;

E 4 — AMHAMUYECKUII MOAYNb YNPYrOCTU IFPYyHTA, KI13;

Ejeg — YMEHbLUEHHOE 3HaYeHne moaynsa aedopMauum rpyHTa, klla;

FC, - cpeaHee coaepxaHue NbinesBaTo-rMHUCTBIX YacTuy (hpakuum aguameTpom meHee 0,074 mm)
rPYHTOB, BXOAALUMX B PA3XMKAEMYIO TONLLY, B MPOLIEHTAX;

F, — noTeHunan pasXmKeHus rpyHTa;

G - AMHaMM4YecKMin Moaynb caBUra rpyHTa, kla;
h - BbicoTa obpasua, m;

H  — MOWMHOCTb CNOA rPyHTA, M;

H, —cyMMmapHas MOLLHOCTb NOTEHLMANBHO Pa3XKAIOLLIMXCS TPYHTOB, M;
Hy, - pacyeTHas BbICOTA LUTOPMOBOW BOSHbI, M;

I — MOMEHT nHepLuM 06pasLa, Kr-m”;

Iy — MOMEHT NHepLMM CUNOBOTO NPNUBO/A YCTAHOBKM, KF-M>;

I, - nokasaTenb TeKy4eCTu rPyHTa;

Ky = koadphuumeHT G0KOBOro AaBMNEHNs MOKOSI IPYHTA;

K:; — OTHOLUEHUE rNaBHbIX 3(h(PEKTUBHBLIX HANPSDKEHUI NPU KOHCONMAALMK;

MSF — marHutyHbIn MacwTabHbli hakTop;
M, —MOMEeHTHas MarHuTya 3eMneTpACEeHus;

n — YUCIIO 3HAYEHUN;

N, —u4ucno UMKNoB AMHAMUYECKOTO BO3AENCTBUS 1O BOSHUKHOBEHUS PA3XIDKEHUS TPYHTA;
Pn  — YCNOBHOE COMPOTUBIEHME AMHAMUYECKOMY 30HAMPOBaHuio, MMa;

p' - cpepHee adhhekTMBHOE HanpshkeHue, klla;

g — MakcumanbHoe KacaTenbHoe HanpshkeHue, klla;

PGA — nuKoBO€E ropu3oHTaribHOe YCKOPEHUe Npu 3eMneTpsACeHUU Ha NOBEPXHOCTU NOYBbI, m/c%;
PPR - npuBeaeHHoe (u/c3) NOPOBOE AABMEHUE;

R — paccTosiHue A0 CEeNCMUYECKOTO UCTOYHMKA, KM;

Rs — KO3(pULMEHT YNIOTHAEMOCTHU FPYHTA;

Iy — KOS(PDULUMEHT CHUKEHUS HANPSHKEHUIA C TNYONHON;

S — YKIMOH NOBEPXHOCTH, B MPOLEHTAX;

t — Bpewms, C;

Ty —nepuoae LUTOPMOBOW BOJHBI, C;

ty, —pacyeTHas ANUTENbHOCTb LUTOPMA, C;

u — NOpoBOE AaBnexue, kMa;

V  — cKOpOCTb CMELLEeHNUs YacTul B BONHE AaHHOro Tuna, M/c;

Vs — CKOpOCTb pacnpoCTpaHeHWUsi NonepeYHbIX BOSH, M/C;
W  — sHeprua ynpyrnx gecbopmauui, kIpr/m>;
AW - ypenbHasi paccesHHas dHeprus, kv,

Y — OTHOLUEHUE BbICOTbI OTKOCA K PACCTOSHUIO OT €ro MoAOLUBbl A0 paccMaTpuBaemMon TOYKHM, B
npoLeHTax;

z —mybuHa, m;

B — 6e3pa3mepHblil KOIPPULUEHT;

Y  — OTHOocuTenbHas aedhopMaumns CABUra;

Ymax — MAKCMMarnbHOe 3Ha4YeHWe OTHOCUTENbHOW AedpopmaLumn CABUTa;

Yo ~— NUKOBOE 3HAYEHWE OTHOCMTENbHON AedopMaunm casura B NePBOM LiMKIe cB060AHbIX
konebanum;

3 —norapuMuyecknii eKPEeMEHT 3aTyxaHus,

3, — AOMOSHUTENbHAsA 0caaka NMOBEPXHOCTU MACCUBA FPYHTOB MOCHE PAKUMKEHUSA, M;

Ay — npupalieHne oTHocuTernbHON AedopMmaLm CABUra;

At - npupalleHue kacaTenbHbIX HanpskeHui, ka;

€  — OTHOCUTEenbHas oceBas agedopmaums;

€q — OTHOCUTENbHas NuHeiHas aedopmauusi BUOpononay4ecTy;

¢’ — apheKkTMBHOE 3HAYEHNEe HOPMANLHOIO HanpsXxeHus, kla;

p = NMOTHOCTb rPyHTa, T/M;

Pw — OOBEMHbIN BEC BOAHI, KH/M3;

o4 — OOnbLUEe rmaBHOE HOpManbHOe HanpshkeHue, kMa;
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G, — MPOMEXYTOYHOE rmaBHOE HOpManbHOE HanpsbkeHue, kMa;

G3 — MeHblLUee rnaBHOe HopmanbHoe HanpsbkeHue, kla;

o'y — atphekTUBHOE 3HAYEHNE BONbLIEro rMaBHOIO HOPMAanNbHOrO HanpsbkeHus, kla;

c'3 — apdheKTMBHOE 3HAYEHNE MEHBLLErO rMaBHOro HOPManbHOro Hanpspkenus, kra;

Gy — aMmnaIuTyaa AMHaAMMYEeCKMX HOPMaribHbIX HaNpsHkKeHun, kra;

Gm — CpedHee HopMarnbHOe HanpsbkeHue, kla;

Goy — NOJNHOE 3Ha4YeHMe BEPTUKANbHOIO NPUMPOAHOro HanpspkeHus, kMa;

G'oy — IPPEKTUBHOE 3HAYEHUE BEPTUKAIILHOIO NPUPOAHOTO HaNPsHKeHus, ka;

G, — CTaTM4ecKoe BepTukanbHOoe HanpspkeHue, Kla;

T¢ — aMnnuTyaa gUHaMUMYeCcKUx KacaTernbHbIX HAanpskeHun, kMa;

Tay — CPEdHee 3HaYeHMe OXMAAEMbIX LIMKITMYECKMX HaNPSHKEHUI CABUra Npu 3emneTpsaceHuu, kMNa;
Gy — MNOMHOE 3Ha4YeHne BEPTUKANbHbIX HOPMAarbHbIX HANPSHKEHUN Ha MyOuHe z, kMa;

'y — 9PPEKTUBHOE 3HAYEHNE BEPTUKANbHLIX HOPMATnbHbLIX HANPSXEeHUN Ha rnybuxe z, kMa;

rq — KO3MPMPULUNEHT CHMKEHUSA HANPSHKEHUI C rIyOUHON;
® —TaHreHc yrna nepekoca obpasya npy KpydeHuu, paa;
® — pes3oHaHCHas JactoTa konebauuin, 'y,

5 O6wue NonoxeHus

5.1 HacTtoAwwuin ctangapT ycTaHaBnuBaeT creayolme MeToabl NabopaTopHbIX  UCNLITAHUN
OUCNEPCHBIX TPYHTOB ANA onpejeneHns nx AMHaMu4eckux CBOMCTB:

- AMHaMU4yecKoe TPEXOCHOEe CxKaTue;

- ManoamnnuTyZHble ANHAMUYECKME UCTIbITAHUA METOAOM PE3OHAHCHON KONMOHKK;

- KPYTUIbHbIA COBWI.

5.2 O6wue TpeboBaHWa k nabopaToOPHbIM MCMLITAHUAM FPYHTOB, 0GOpyaoBaHuio M npubopam,
naGopaTopHbIM MNOMELLEHMSAM, CMOCOObI M3roTOBREHMA 00pasuoB ANA UcnbiTaHun npuseaeHol B TOCT
30416.

I'IpMMeanme — Mo cneunansHOMy 3aZlaHuUlo [onycKkaeTca NPUMEHATb Apyrue MeToabl WUCNbITaHWIA ©
KOHCTpYKLMK Npubopos, obecneymsaroLe MogenmposaHue npoLecca AUHAMUYECKOro HarpyXXeHus rpyHTa.

5.3 [Ins ucnbiTyeMbIX FPYHTOB AOSMKHLI ObiTb onpeaeneHbl dusnyeckue xapakrepuctuku no FOCT
5180: BNaXHOCTb, NMOTHOCTb, MMAOTHOCTb YacTUL, BNAXHOCTb HA FPaHMLAX TEKYyYeCTM M packaTbiBaHWS,
rpaHynoMeTpU4eCKuii COCTaB NECKOB, @ B HEOBXOAUMbIX CRy4asaXx — U IMUHUCTLIX rpyHTOB no MTOCT 12536, a
TaKKe BbIYUCMEHbI NIIOTHOCTL CyXOr0 rpyHTa, KO3MMPUUUEHT NOPUCTOCTU, KOIPDULMEHT BOAOHACHILLEHUSA,
4YMCNO NNACTUYHOCTU U NoKasaTenb TeKy4ecTu.

HononHutencHble HEOOXOAUMbIE XapaKTEPUCTUKU TPYHTOB MPUBEAEHbI B OMUCAHUSAX OTAENbHbIX
METOA0B UCMbITAHWHA.

54 [Ona o0003Ha4eHMA MexaHu3ma MNpPOSABAEHUA AUHAMUYECKOW HEYCTOWYMBOCTU [PYHTOB
pEeKOMeHAYEeTCA NOMb30BaTLCA UX Knaccudukaunen, NpuBeaeHHON B NPUNOXEHUN A.

5.5 [nsa npeaBapuTenbHOW OLIEHKM HEOGX0AMMOCTU NPOBEAEHUA UCMbITAHUI NecYaHbIX FPYHTOB HA
pa3XwKaeMoCTb PEKOMEHAYeTCA NoMb30BaTbCA MX Knaccudukauuen no padxuxaemMocTu, NpUBeAeHHON B
npunoXxeHum A.

5.6 B npouecce ucnbiTaHuii FPYHTOB BEAYT NPOTOKONbI N0 hopMam, NpUBeAEHHbIM B NPUNOXEHUN B.
6 MeToa AMHaAMWU4YECKOro TPEXOCHOro cXatus
6.1 CywHoCcTb MeTOAa

6.1.1  WCnbiTaHWs NecHaHblX, MUHNUCTLIX, OPraHOMUHEPASIbHLIX U OPFraHUYECKUX FPYHTOB METOL0M
AVNHAMNYECKOrO TPEXOCHOTO CXATUS NPOBOAAT AN ONpeaeneHns:

a) BO3MOXHOCTM MOTEPWU NPOYHOCTU [PYHTOB B YCMOBUAX AWHAMWUYECKMX Harpy3ok (npu mnio6oi
CTENEeHN BOAOHACHLILIEHNS) — KONIMYECTBEHHON XapaKTEPUCTUKON ABMAETCA KpUTUYecKas (paspylualoLias)
NPy 3a4aHHBIX YCNOBUSAX BENUYMHA Ty UMM €€ NPUBEAEHHANA BENUYNHA T4/c';

6) AononHUTENbHLIX AedOPMALMA AUCMEPCHBIX FPYHTOB B YCMOBUSX HANOXEHWUSI ANHAMUYECKUX
Harpysok, B T. 4. BO3MOXHOCTM HAKOMMEHUs1 KPUTUYECKOH AN AAHHOrO COOPYXEHNs AedopmaLiMn rpyHTOB
OCHOBaHWUA B YCMOBUSAX AMHAMWYECKOTO BO3AEHCTBUSA, — KOMMYECTBEHHOW XapaKTePUCTUKOW SABMSAETCH
BENWUYNHA £y ANA 3aAAHHOTO NEPUOAA IKCTINYaTaLMN COOPYKEHUS;
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B) AedOpMUPYEMOCTU TPYHTOB B YCMOBUAX AWHAMUYECKOTO HArPYXEHUs — KONMUYECTBEHHLIMM

XapakTepuctukamu aBnsoTca Ey u Eyd;

r) BO3MOXHOCTU OMHAMWUYECKOTO PaBKMKEHUS BOAOHACHLILLIEHHOrO rPyHTA — KONWYECTBEHHLIMU
XapaKkTepuctukamum SBRAIOTCA BenuduHa PPR=Aulc,, KpUTUYECKass ANA PasXMKeHUs npu 3adaHHbIX
ycnoeusix BenmumHa PGA nu6o N npu oxuaaemon amnnmtyae gMHaMMYeCKUX HanpsiXKeHUIA;

4) NOCneacTBUii AWHAMUYECKOTO PaBKMKEHUS] TPYHTOB — KONUYECTBEHHLIMU XapaKTEPUCTUKAMU
ABMAOTCH BENUYMHBI 8 U Dy,

6.1.2  3OTU XapaKTEepUCTMKW ONpPeaensioT No pesynbTataMm MChbiTaHMii 06pasLoB rpyHTa B Kamepax
TPEXOCHOIO CXaTusA, AAIOLLMX BOSMOXHOCTb BOKOBOrO pacLumpeHusa obpasua rpyHta B yCnoBUSX TPEXOCHOIO
OCECUMMETPUYHOTO CTaTMYECKOTO HarpyXeHUss Npu G126,=G3 C OAHOBPEMEHHbLIM AOMNOSHUTESbHbLIM
BEPTUKANbHbIM AUHAMWUYECKUM Harpy>KEHUEM.

MoaroToBMeHHble 06pasLbl LMIMHAPUYECKON (hOPMbI (HAPYLUEHHOTO WUIIW HEHAPYLUEHHOTO CROXEHWNS)
nocrne U30TPOMHOW UMM aHM3OTPOMHON KOHCONMUAALMUN C 38A4aHHBIM HavarnbHbIM HanpPsXKEHHbIM COCTOAHUEM
(xapakTepu3yeMblM COOTHOLUEHMEM [FaBHbIX HanpsKeHW’ B MacCcuBe) MOABEPralwTCcs AenCTBUIO
OWHAMUYECKOW HAarpy3ku, W3MEHSIOWEN COOTHOLLEHWE T[NaBHbIX HAaMPSXKEHUA Ha MOMEHT OKOHYaHuA
koHconugauuu. O6paseL, UCNbITbIBAET CHAaYana yBeM4YeHMe OCEBOro HanpPsXKEHWA Ha 3HaYeHue 3a4aHHOM
Gy (PN 3TOM Ha MMOCKOCTH, NPOXoAsLUEen noa 45° k ocu o6pasLa, PasBMBAIOTCS CABUIAIOLLME HAMPSHKEHUS
3HayeHueMm cy/2), 3aTeM €ro yMEHbLUEHWE Ha TO K& 3HA4YEeHWe, MPU KOTOPOM HanpaBreHWe CABUraloLLmMX
HanpspkeHWit MeHsieTc Ha obpatHoe. BO3MOXHO Takke MNPOBEAEHWE AWHAMWUYECKOrO HarpyXeHus ¢©
yBENUYEHNEM OCEBOIO HAMNPSHXKEHWA HA 64/2 U OQHOBPEMEHHbLIM YMEHbLUEHWEM BOKOBOrO HaNPsHKEHWA Ha TO
e 3HadeHue. Npu 3TOM aMnnNUTyaa BO3HUKAOLMX MAaKCUMarnbHbIX KacaTenbHbIX HanpsKeHWin GyaeT Takom
»xe. Bo BTOpYO e MONOBUHY LMKNA HanpaBfeHMe HanpsbKeHUA MEHSAETCS Ha oBpaTHOE Npu HEU3MEHHbIX
HOPMAanbHbIX HAMPSXKEHUSIX HA MMOCKOCTAX MaKCUMarbHbIX KacaTerbHbIX HaNPsXKEHWUN.

6.1.3 EcTb ABa OCHOBHbIX BapuMaHTa AMHAMUYECKUX TPEXOCHbLIX UCMbITAHWNA:

a) C KOHTPONEM HanpsPKEHWH;

6) C KOHTponem aedopmauuii.

HonyckaeTtcsa ucnonb3oBaTb 06a cnocoba UCMbITAHWA, HO CNOCOB a) NMPeanoYTUTENLHEE, MOCKONbKY
no3BonseT 3agaBaTb U MOAAEPXKMBATb HA 3a8JaHHOM YPOBHE (MNM W3MEHATH NO 3a4aHHON Mporpamme)
napameTpbl AWHAMUYECKOTO BO3AEHCTBUA B TEYEHME OSKCMEPUMEHTA, a MNOpPOBOE AAaBJIEHWE M OceBas
aecopmauus obpasua npy STOM U3MEPSIOTCH B (DYHKLUM YUCTA LIUKITOB HArPY>KEHUS.

6.1.4  OuHaMuyeckue TPEXOCHble WCMbLITAHWA AUCMEPCHbIX [PYHTOB creayeT npoBOAUTL MO
KOHCONWAWPOBAHHO-HEAPEHUPOBAHHON CXEeMe C MW3MEepeHWeM nopoBOro aasneHus. B 060CHOBaHHbIX
cnyyasx  (MOAENnuWpOBaHWE  AWHAMWYECKOrO  BO3AEWMCTBUMSA  HA  TPYHTHI, Haxogsiumecs B
HecTabunmanpoBaHHOM COCTOSHWM NOJ, AEWCTBMEM Kak NPUPOAHON, Tak U AONOMHUTENbLHOW Harpysku OT
COOPYXKEHUSA) Aonyckaetcs MCNonbL30BaTh HEKOHCONMUAUPOBAHHO-HEAPEHUPOBAHHYIO CXEMY.
Mcnonb3oBaHMe KOHCONUAUPOBAHHO-APEHUPOBAHHOW CXEMbI B PEXMME AMHAMUYECKOTO TPEXOCHOIO CXaTuA
He JOMNyCKaeTCA B CBA3U C HEPABHOMEPHOCTLIO OTTOKA MOPOBOM Bnaru u3 pasHbiX CevyeHuit obpasua u3-3a
BbICOKMX CKOpOCTEN gedhopmaumn B AUHAMUYECKOM PEXXMME HarpY>KEHUS.

6.1.5 [ns wcnbiTaHui UCNOMb3YIOT 00pas3ubl FPYHTA HEHAPYLUEHHOTO CMOXEHUS C NPUPOAHON
BNAXKHOCTLIO MNKM 06pasubl HAPYLIEHHOTO CIOXEHUSI C 3aA4aHHLIMW 3HAYEHUSMU NIOTHOCTU U BNAXKHOCTH.
O6pasubl AOMKHbLI UMETb POPMY UMNMHAPA AMamMEeTPOM He MeHee 38 MM (nMpeanoyTuTensHee He MmeHee 50
MM) U OTHOLLEHWEM BbICOTbI K AuameTpy ot 2:1 o 2,5:1.

6.2 O6opyaoBaHue n npudopbLI

6.2.1 OO6wme TpebGoBaHUA K COCTaBY, KOHCTPYKLUM, U3MEPUTENbHLIM YCTPOWCTBAM U TapupoOBKe
YCTaHOBOK ANS UCMbITAHUA TPYHTOB METOAOM AUHAMUYECKOTrO TPEXOCHOTO CXATUSA B LENOM COOTBETCTBYIOT
TpeboBaHuam MOCT 12248-2010 (nyHkt 5.3.2). [JaTumkM nepemeLleHuin AODKHbI NO3BONATb U3MEPSThb
aedopmauun obpasua ¢ ToHOCTbIO  +0,02 % Ga3bl usmepeHus (BLICOTHI MNKU AuameTpa obpasua).

6.2.2 YcTaHOBKM AMHAMUYECKOTO TPEXOCHOI0 CXKaTUA AOMKHbI UMETb CUCTEMbl AUHAMWYECKOTO
HarpyxeHusl, kanubpoBaHHbIE B YCTAHOBNEHHOM nopsake. Cuctema AMHAMUYECKOTO Harpy>keHUs yCTaHOBKU
AomkHa obecneunBaTb CO34aHME UM KOHTPOSb 3aaHHOW aMnnuTyAbl FAaPMOHUYECKN U3MEHSIOLMXCA
HanpsbkeHun B gnanasoHe ot 1 40 He meHee Yyem 100 klNa B TeyeHue ucnoiTaHua. [pend oceBon Harpysku
(OTKNOHEHNE 0CEBOro HaNPSXXEHUA OT PacyYeTHOr0 CUHYCOMAANbLHOIO CUrHana) He AODKEH npeBbiwaTh 5 %.
B aononHeHue Kk 3TOMy CUCTEMa MOXKET co34aBaTb U ApPYyrue, B T. Y. CIOXHbIe, (POPMbl BOJHbI HArPY>XEHUs1.
MpuHuMnNuanbHaa cxema Takoro npubopa npueeaeHa B npunoxeHun B. Mpu HeobxoauMOCTM KanubpoBKy
CUCTEMbI Harpy>XEHUS Ha HY>KHYI0O amMnauTyay AUHAMUYECKOro Harpy>XeHusi npoBOAAT nepej OMbiTOM,
yCTaHOBMB BMECTO 00pa3ya MeTannuyeckuii CTepKeHb.

6.2.3 MWcnbiTatenbHaa ycraHOBKA AOfMKHA WMMETb B CBOEM COCTaBe€ aBTOMATUYECKYID CUCTEMY
perncTpauuu AaHHbIX U yNpaBneHus SKCNepuMeHTOM Ha Base nepcoHanbLHOro KOMMbIOTEPA UMM cepeepa ¢
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y4eToM BbICTPOTEYHOCTM BCEX MPOLECCOB MPU AMHAMUYECKOM Harpy>XeHUM rpyHTa. 3Ta cuctema JOImkHa
UMETb TEXHUYECKYID BO3MOXHOCTb perucrpauum gecdopmMauum obpasua, NOPOBOro AaBfiEHUS U OCEBOrO
ycunua He MeHee 20 pas 3a Kaxabii UMK AMHAMWYECKOTO HarpyXeHus npu BbIOPaAHHOW YacToTe
BO3JEMCTBUA.

6.24 WM3mepeHne nopoBOro AaBneHus NPOBOAAT NO OAHOMY unu oGoum Topuam obpasua nubo B
UeHTpanbHoi Yactu obpasiua npy UCMONb30BaHMKU CPEACTB NOKarbHbIX M3MepeHuii. [ns namMmepeHus 0ceBbIx
aedopmauuit obpasua MCMONb3yT BHEWHWE (MO OTHOLUEHWIO K KaMepe) WM BHYTPEHHWE AaTyuku
nepemMeLLeHin, uMerLwmne, Kak 1u JaTuumku JaBneHusi, oOpaTHYK CBA3b C CUCTEMOW HAarpy>XeHusi, 4To
oGecneunBaeT aBTOMATU3NPOBAHHbBINA pexum paboTbl BCEW YCTAHOBKW. [Mpu HEOBXOAMMOCTU KOHTPOS
aegopmauun meHee 0,01 % cnegyetr wmcnonb3oBaTb AaTYMKM  FIOKANbHOMO W3MEPEHUS OCEBLIX W
paguanbHbix Aedopmauuii ob6pasua, ycraHaBnuBalLIMECS HENOCPEACTBEHHO Ha HEro BHYTPU Kamepbl
npubopa.

6.3 [lMoaroroBKa K UCNBITAHUIO

6.3.1 MoarotoBky o6pasua K MCNLITAHMIO NPOBOASAT B LENOM B COOTBETCTBUM C TpebOBaHUSIMM
FOCT 30416 u NOCT 12248-2010 (nyHkT 5.3.3). OOpasubl CBA3HbIX IPYHTOB HEHAPYLUEHHOFO CROXeHUs
TakKe MOXHO Bblpe3aTb M3 MOHOMUTA TMIMHUCTOIO FPYHTa C NOMOLLBIO CNeuuanbHbIX HOXEN U CTPYH Ha
NMOBOPOTHOM LWabnoHe. [ns BbipaBHUBaHWS TOPLIOB UCMOMb3YIOT pasbeMHble hOPMbl, MO3BONSIIOLLIME POBHO
noapesaTb obpaseL] eCTKUM HOXOM.

6.3.2 [oaroToBKY BOAOHACLILEHHbIX OOpa3LOB NeCYaHblX TPYHTOB M3 Npo0 HApYLUEHHOro
CMOXEHWA BEeAYT HENOCPEACTBEHHO HA OCHOBaHMM Kamepbl cnocobamu OCaxAEHUst B BOAE WU CyXOM
MOCMONHON OTCbINKM BO3AYLUHO-CYXOro Mecka, KOTOpble MO3BONAIOT UCKMIOYMTL 3HAYUTENbHbIE Bapuauuu
NMOpPUCTOCTU MO BbiCOTE 0bBpasua n 06ecneynTb UX NPaKTUYECKYI0 UAEHTUMHOCTL B CEpUM UCTIbITaHWIA. [pu
3TOM OCaOEHWe B BOAE MPUIOAHO MULWb AN YUCTbIX OAHOPOAHLIX MECKOB, MOCKOSIbKY ANSA MECKOB CO
3HAYUTENbHLIM COAEpXKaHUEM TOHKMX YaCTUL, BOSMOXHA UX cerperaums B cTonbe >XuakocTu.

6.3.3 OG6pasupl B 06oux cnyyasx popMUpYIOT B LIMNUMHAPUYECKOH pasbeMHOoi dopme-luabnoHe,
YCTaHOBMNEHHOW HENOCPEACTBEHHO HA NbeaecTane kaMmepbl Npubopa TPEXOCHOro CXaTus, C pacTAHYTON Ha
ee BHYTPEHHel MOBEpPXHOCTU INAaTeKCHOW memOpaHon. [Ona dopmupoBanua o6pasyoB CTPOro
UMIUHAPUYECKONH (DOPMbI MEXAY BHYTPEHHEK CTEeHKON (popmbl U MemOpaHOi € NOMOLUBIO BaKyyMHOrO
Hacoca co3gaetca paspexeHue, obecneynBalollee NONHOE nNpuneraHue nocneaHen no BHYTPEHHEN
NMOBEPXHOCTYU WabnoHa. Maccy rpyHTa KOHTPOMNUPYIOT C TOYHOCTbIO 70 0,01 1.

6.3.4 dopmupoBaHue o6pasLOB METOAOM CyYXOil MOCMOMHOW OTCHINKM BEAYT Yepe3 BOPOHKY C
BbIXOAHbIM OTBEPCTMEM [AMAMETPOM 5 MM C NOCTOSIHHOW BbICOTbI OKOMO 2 CM Haj NOBEPXHOCTLIO
dopmupyemoro o6pasua. MocTykuBaHMeM pe3vHOBLIM MW NIACTUKOBLIM MOJIOTKOM MO0 OCHOBAHUIO Kamepbl
JocturaioT 6onee NAOTHOrO CHOXeHWs necka. [ocrne yCTaHOBKU LUTaMNa W 3aKpenneHUsi HA HEM BEPXHEro
KOHUAa memOpaHbl, HO 40 3anonHeHusi kamepbl Npubopa BoAOK, K 0OpasuaM Ans nNoBbiLLeHUs1 3PGEKTUBHbIX
Hanps>KeHUIn W COXPaHEHUss UX OJHOPOAHOCTWM Yepe3 BEPXHIO APEHAXHYI0 TUHUIO MPUKNAAbIBAIOT
paspexeHue. HUKXHAS gpeHa)kHas NMUHUS 0CTaeTcs NepekpbIToi. Mocne 3Toro repMeTMYeckn nepekpbIBaloT
BEPXHIOW APEHAXHYI JMHUIO, yAansioT pasbeMHy0 (hopmy-wabnoH u (NpeanoyvTuTenbHO UMpOBLIM
LUTaHreHUMpPKyneM) onpeaensiotT BbICOTY U guameTp obpasua ¢ TouHocTbio 0,01 MMm. [luameTp uaMepsior B
BEpPXHEW, CpeaHen N HuxHel yacTax obpasLa He MeHee LwecTu pas. B ganbHenwmx pacyeTax ucnosnb3yoT
nony4yeHHoe cpeaHee apudmMeTudeckoe 3HadyeHme guameTtpa obpasua.

6.3.5 TMoarotoBky 06pa3uoB METOAOM MOCOMHOIO OCAXKAEHUS B KUMSYEHON U BaKyyMUPOBAHHOW BOAE
BE4YT M3 MpedBapuTENbHO MPOKWUMSYEHHONW B ABYX konbax B TedeHMe 1 4 B3BeCM necka B BOAE, MUHyS
BO3AYLUHYIO cpedy. 310 wuckroyaeT obpas3oBaHue My3blpbkOB BO3ayxa B dhopmupyemMom obpasue U
obecneynBaeT HageXHOCTb MOCIEAYIOLEero U3MEPEHUs MOPOBOTO AaBrieHns. Onsi Toro konby, 3anonHeHHy
OOBEpXy BOAOW, 3aTbikaloT nNpobKoW CO CTeKNAHHOM Tpyboukon anametpom 3—-4 mmMm. 3atem  konby
nepeBopaYMBalOT BEpTHKANbHO, @ KOHUMK TpyBouku onyckaloT B BoAy. Mpu STOM Necok NOCTeneHHO oceaaeT u3
konbbl 4vepes Tpybouky B DOPMY, MUHYS BO3ZYLUHYIO cpeay. OKBUBaNEHTHbli 0Obem BOAbI MPWU STOM
BbITECHAIETCA U3 (popmbl B kOnby. MNMepemMeluas NOHEMHOTY KONGY B rOPU3OHTanNbHONM MIOCKOCTM, A0OKUBAIOTCA
paBHOMEPHOI yKnaaku necka mo nnowaan o6orMbl. [OCTYKMBAHMEM NMErKUM MIACTUKOBLIM UMW PE3UHOBBLIM
MOMOTKOM NO OCHOBaHMIO Kamepbl MOXHO MOMy4uTb Gonee MroTHOE CIOXKEeHME necka. YCTaHOBKy LuTamna u
cBOpKy Kamepbl TPEXOCHOIO CXKaTUsl NMPOBOAAT aHaNorMyYHo cnocoby, onmcaHHomy B 6.3.4.

6.3.6 BopoHacbiLleHME MCXOQHO CyxOro necka MnpoOBOAAT HEMOCPEACTBEHHO B kamepe npubopa
TPExXocHOro cxatudA. CHavana kaxablii o6pasel, noaBepraiT rmapocTaTudeckoMy CKaTuio 10 63, PABHOIO
10-15 «kMa, ¢ OAHOBPEMEHHbIM CHATUEM Bakyyma BO u3bexaHue paguanbHbix gedopmauuin. 3atem
NPOBOAAT HAacbILLeHWe Mecka YrnekucribiM ra3oM CHU3y nopa aaeneHuem He donee 10 klMa B TevyeHue 30
MWUH. 3TUM JOCTUralOT BbLITECHEHMS BO34yXa W3 NOP TPYHTA Yepe3 BEPXHIO JAPEHAXHYIO FMHUIO W
HacblleHns ero Gonee nerkum YriekucrbiM rasom, KOTOPbIM BNOCNEACTBMM pacTBopseTca B Boge Ges
3aleMNeHns Ny3bIpbKOB rasa, WCKaXalolumx U3MepseMoe nopoBoe AaBneHue. 3anonHeHue obpasua
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OUCTUNINMPOBAHHOW M NpeaBapuTEnbHO BaKyyMMPOBAHHOW ANA €€ MNOMHOW Aeraszaumum BOAOW MPOBOASAT
CHU3Y C HanopoM okono 30 cM 40 NpeKpaLleHUs BblAENEHUA ra3oBbiX My3bIPLKOB C BOAOW YEPE3 BEPXHIOND
OPEHaXKHYl0 nMuHuio. Takas NoAroToBKa NO3BONSET MOSyYaTk MOJIHOCTbIO BOAOHACHILEHHbIE 00pasubl ¢
napametpom CkemntoHa B [cdopmyna (6.1)], paBHbiM 0,94-1,00 (B 3aBMCMMOCTM OT WX MMOTHOCTU
CNOXEeHUs).

MpumMmeyvyaHue — B oTgenbHbIX cnyyasx (An8 neckos ¢ cogepxaHnem vactuy Mensde 0,05 vm Gonee 15 %
Unu Yactuy kpynHee 2 Mm Bonee 5 % no macce) AnsA opMmMpoBaHUsA NecyaHblx 0BpasLoB JOMycKaeTcs NMPUMEHATb
crnocob nocrnoiHoro BrnaxHoro TpambosaHus. ObpaseL, Npyu 3ToM hOPMUPYIOT B TaKOW e LUNUHAPUYECKOR pasbeMHON
cpopme-Lua6n0He, yCTaHOBneHHOVI HenocpeACTBEeHHO Ha nNbejectane KamMepbl npuﬁopa TPEXOCHOro CxXaTuA.
Mocnegytollee BogoHackILeHWe 0bpas3LoB B 3TOM cllydae NpoBoAsT B cooTBeTCTBUM C 6.3.6.

6.3.7 Tocre ycTaHOBKM MOJIHOCTbIO CHAPS>KEHHON Kamepbl ¢ 06pasLOM M ero BOJOHACLILLEHNA BCE
yrnpaBneHne UCMbITaHWEeM W HEeNnpepbIBHYIO PEernucrpauuio AaHHbIX BeAyT C KOMMbITEpa 4epes MEHIo
yNpaBnsoLein nporpammel. HayanbHble YCTAHOBKM NMPOrpaMmbl UCMBITAHUSA BKIIOYAIOT B Ce6s:

- BBOJ UCXOAHbIX AaHHbIX, HEOOXOAMMBIX ANSA BIYMCNEHUA HaNPsHXKeHWA 1 gedopmanuin B npouecce
UCMbITAHUSA: BbICOTA, AMaMeTp U macca obpasua, NMOTHOCTb YaCTuUL, TPYHTA; NEPUOA Harpy>XeHUs; Yactota
CYUTLIBAHWSA NOKA3aHUM KaXKOOro AaTyunka;

- BBOA YCMOBUA MpeKpaleHus 9SKCNepuMeHTa: 3Ha4YeHWe MaKCumarnbHOW oceBon aedopmauuu,
KOMMYECTBO LMKIMOB UNWU ANUTENbHOCTb HAarpyXeHusi; BO3MOXHbIE AOMOSIHUTENbHLIE YCNOBUA OCTAHOBKU
UCNbITAHUA B 3aBUCMMOCTU OT UCMOMbL3YIOLLEHCa NporpamMmsl yrnpasneHus;

- ouKcaumIo MCXOAHbIX (YCIOBHO HYNEBbIX) MOKa3aHWM BCEX AaTYMKOB.

6.4 TpoBeaeHUe QUHAMMYECKOr0 KOHCONMUMAUPOBAHHO-HEAPEHMPOBAHHOIO UCNbITAHUA

6.4.1 BoaoHachbliweHne o6pasLoB

6.4.1.1 MMepea Hayanom npPOBEAEHUS WCNbLITAHUA NPOBOAST BOAOHACLILIEHME obpasua, 4To
HeoOXoAMMO AN KOHTPONS MOPOBOro AasrneHuss U addPEKTUBHLIX HanpsbkeHui B obpasue B npouecce
ucnbiTaHus. BogoHackiLeHne nNpoBOAAT B COOTBETCTBUM € TpeboBaHuamu MOCT 12248-2010 (mognyHKT
5.3.5.1).

6.4.1.2 CreneHb BOAOHACLILLEHMA 0Opa3LIOB M OTCYTCTBME BO3AYyXa B CUCTEME U3MEPEHUS MOPOBOro
JaBreHWs KOHTPONMPYIOT napameTpoM CkeMMTOoHa:

B=Au/Acy, 6.1)
rae Ac, — U3MEHEHUE CPeAHEro HOPMAarnbHOrO0 HaNPSHKEHUS, COOTBETCTBRYIOLLEE N3MEHEHUIO NOMHOTO
rMAPOCTaTUYECKOTO AABNEHUS B KaMepe;
AU — U3MEHEHWE MOPOBOTO AABMNEHUSA.

Mpn nonHom BoAoHacbiweHun B pasHo 1,00, AnNA NMOTHbLIX MECKOB BenuuuHa B moxeT ObiTb
CyLLeCTBEHHO Hxe 1,00 gaxke npu NONHOM 3anonHeHuu nop Boaou. KoHTponb napaMmeTpa B npoBogaT npu
yBENMUYEHUN o3 C warom 20 klMa B yCNOBUAX 3aKPbITON CUMCTEMbI A0 AOCTWXeHuA B = 0,95. MonyyeHHoe
3Ha4YeHue napameTpa CkemMnTOHa 3aHOCAT B NPOTOKOMN UCNbLITAHUN (CM. NpunoxeHue B).

I pumMmevyaHue - |_|pVI UCNbITAHUAX Ha BM6p0n0ﬂ3WECTb BO3HUKaKLlee nopoBoe AaBneHUe HUYTOXHO, WU
nosTomy oGpaanu rpyHTa Jonyckaercda UCNbiTelBaTb Kak nNpu €CTEeCTBEHHOMN BlaXHoCTn, Tak WU npu NONHOM
BOAOHacChILEeHNN.

6.4.2 [MpepBapuTenbHas KOHCONMaauus o6pasLoB

6.4.2.1 lpegBapuTenbHylO KOHconuAauuilo (YnsioTHEHME) rpyHTa NpPOBOAAT B COOTBETCTBUU C
Tpeboeanusimu FOCT 12248-2010 (noanyHkTbl 5.3.5.2-5.3.5.4) npu HanpspkeHUsIX, COOTBETCTBYIOLLUX
YCNOBUSAM MPUPOAHOrO 3aneraHus UCMbITYEMOrO FpyHTa C YYETOM NPUPOAHBLIA U JOMONHUTENBHOW HArpy3Ku.
OHa MOXeT BbITb U30TPOMHOM UMM aHU3OTPONHOW. MpU aHU3OTPONMHOW KOHCONUAALMU OTHOLLUEHUE TNAaBHbIX
ahbhekTMBHBLIX HanpsxkeHun K.=c'i/c'3#1,0 NnpuBoAUT K ONpeaeneHHOMy CABUroBOMY AedOopMUPOBaHUIO
rpyHTa.

6.4.2.2 3Ha4yeHUs U COOTHOLUEHUE FMNAaBHbLIX HANPSXKEHUIA NPU KOHCONUAALMK cneayeT onpeaenaTb ¢
YY4ETOM MX 3HAYEHWUI ANsi 4AHHOIO rpyHTa B maccuse. MoryT CywecTBeHHO BapbuMpoBaTb 3aBUCUMOCTU OT
rnyBuHbI, CTENEHN NEPEYNNOTHEHUS TPYHTA U APYIMX OOCTOATENLCTB, UMEA YACTO KPUTUYECKOE 3HAYEHUE
ONsl HAAEXHOW SKCMEepUMEHTaNnbHOM OUEHKW NOBEAEHUS TPYHTOB MNPU AUMHAMUYECKOM BO3AENCTBUM.
BenuunHy K, 3a4atoT COOTBETCTBYIOLMM COOTHOLLEHUEM AaBNEHUA B Kamepe u oceBoro ycunusa. Ocesoe
HanpsikeHue G’y NPUHUMAIT paBHbIM 3PEKTUBHOMY 3HAUEHUIO BEPTUKANBHOTO NPUPOAHOIO HaMpPsHKEHUS
G’ oy HA TNY6GMHE onpo60OBaHUS UCNILITYEMOTO FPYHTA B MacCUBe.

Fopu3oHTanbHOE HanpPsXKeHNe paccvUTLIBAIOT MO hopmyne

6'3=KyG'oy. 6.2)
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6.4.2.3 lpu OTCYTCTBUM CBEAEHU O 3HAYEHUM ko3a(PdULMeHTa GOKOBOTO AABMEHUS MOKOSA PYHTA
AonyckaeTcs NPUHUMAT:

- K5=0,5 — ansa yeTBEpPTUYHbIX HECLIEMEHTUPOBAHHBIX NECKOB;

- K5=1,0 — Anga ronoueHoBbIX IMUHUCTbIX TPYHTOB MSAFKONNACTUYHON U TEKYYEnnacTU4HON
KOHCUCTEHLUMIA, a Takke Unos u TopdIos;

- Ko=0,6 — 0,8 — Ans BCEX OCTanbHbIX IPYHTOB.

6.4.2.4 MNpu npoBeAeHMM aHM3OTPOMHON KOHCONMMAAUMKM [aBreHue nepenarT CcTyneHamu B
COOTBETCTBUM C Tabnuuen 1.

Tabnuuya 1

CTyneHu aaBneHus CryneHu
IpyHTBI B Kamepe BEPTUKaNbHOIO
Acs, klMa naBneHua Acq, klla

Mecku rpaBenuCTbie HE3aBMCUMMO OT NIIOTHOCTU, NECKN KPYMHbIE
U CpeaHe KPYNHOCTU NIOTHbLIE. 100 go ¢5=500 0,203
fnunbl ¢ /;, 0,25

Mecku cpeaHen KPYNHOCTU PbIXIble U CPEAHEN NITIOTHOCTU, NECKN
MeInK1e NNOTHbIE U CPEAHEN NAOTHOCTK.

MUHKUCTBIE: cynecu u cyrnuHkun ¢ ;. < 0,5; 50 Ao 55=300 0,103
rmumHbl ¢ 0,25 </, <0,5

Meckn Menkue pobixrble, NECKM MblNEeBaTble HE3AaBUCUMO OT 25 10 53=100

NNOTHOCTH. nanee 50 no 0,103
[MWHKUCTBIE: CyNnecu, CYrMUHKU, MuHbl ¢ /. > 0,5 55=200
OpraHomuHeparnbHble U OPraHUYecKne rpyHTbI 25 10 55=100 0,0505

Mpumevanuns

1 MNpn 3HayeHusAX AaBneHUs B Kamepe, GOMbLUMX YyKasaHHbIX B HacTosieid Tabnuue, cTyneHu AaeneHus
npuHuUMatoT paBHbiMK 10 % KOHEYHOrO faBneHus.

2 [pu KOHEYHOM 3Ha4YeHUM GOKOBOro HamnpsKEHUA MeHee yKasaHHbIX CTyMeHel OHO co3aeTcsl B OAHY CTyMNeHb.

3 BepTukanbHoe faBrneHune npuknagbiBatoT, HauuHaa co 2-W CTYNEeHU Harpysku, a rnpu KoOHconujauun B OfHY|
CTyNeHb — Yepe3 15 MUH nocne JOCTUXKEHNUSA 3a4aHHOro AaBreHUsi B Kamepe.

4 [pu KoHconMWAauuW B KaMepe TPEXOCHOMO CXaTusi C pasfieflbHbiM co3faHueM HanpsxeHut Ha 6Gokosoit
MOBEPXHOCTW U Topuax obpasya (Tuna B) cTyneHW BepTUKanbHOro JaBrieHUs CrieayeT 3ajaBaTb paBHbLIMU CyMMe
CTYyNEeHell AaB/eHNs B KaMepe ¥ BepTUKaNbHOro laBNeHus], ykasaHHbIX B HacTosien Tabnuue.

6.4.2.5 lMpu KOHCONMUAauum OO0 YPOBHSA HArpy3oKk OT COOPYXEHMsl CHadana cneayet npoBecTu
YNroTHEeHUe A0 HavyarnbHOro NPUPOAHOIO HANPSHPKEHHOIO COCTOSAHUSA, @ 3aTeM NPOAOIMIMUTL KOHCONUAALMIO B
COOTBETCTBUM C Tabnuuen 1 Nnpu AONONHUTENbHbIX HAarpy3Kkax.

6.4.26 lMNpu ynNOTHEHMM T[pyHTA A0 NPUPOAHOIO HAMPSDPKEHHOTO0 COCTOAHUA B  OTCYTCTBUE
OOMONMHUTENbHBLIX HArpy3sok BO3MOXHO MpoBeAeHue Ky-KoHconuaauuu npu  HynNeBbiX pajauarnbHbIX
hedopmaumax, kotopan npeacrasnser cobow pasHOBUAHOCTbL AHM3OTPOMHOW kOHconuaauuu. Ee cnepyet
NPOBOAUTL B aBTOMATUYECKOM PEXUME MO CXeMe COOTBETCTBYIOLLEr0 MOAYIISi NPOrpaMMHOro obecneyeHus,
nocTaBnsAeMoro ¢ 06opyaoBaHueM.

6.4.2.7 O6bemHas aedopmauUuMsi NpU KOHCONMMAALMM KOHTPONUPYETCA MO WU3MEHEHUIO OTXKATOW
XNMAKOCTU M (pUKCMpYeTCsl aBTOMAaTUYECKU WNUM MEpUoaUYEcKU BBOAMUTCA C KMNasuatypbl OMepaTopom.
MepecueT Tekywero koadUUMeHTa NOPUCTOCTU FPYHTa U pasmepoB obpa3ua BeaeTcs aBTOMaTU4ecKu.
[aHHble KOHCONMAauMn Ha MOMEHT €€ OKOHYAHUSI 3aHOCAT B NPOTOKON UCMbITAHUW (CM. NpunoxeHue b).
Onsa BOAOHACLILWEHHLIX TPYHTOB 3@ KPUTEPUI OKOHYaHMS (PUNbTPALMOHHON KOHconuaauuu obpasua
(nomumo Tpe6osaHuit nognyHkra 5.3.5.5 TOCT 12248-2010) MOXeET ObiTb NPUHATO YCNOBME W3MEHEHUA
o6bema oTxaToi Bnarm He Gonee 5 MM° 3a nocneaHue 5 MuH.

6.4.3 [poBeaeHve AUHAMUYECKOTO HArpyXeHusl

6.4.3.1 Tlocne 3aBepLuEeHUsI KOHCONUAALMU MEPEKPLIBAIOT APEHAX U MPOBOAAT UCNbITaHUA obpasua
rpyHTa C 3ajaHHbIMW NapamMeTpaMu AUHAMUYECKOW HAarpysku. Pacuyer AMHAMMYECKUX HanpspKeHUW, ecrin
OHM He 3aAaHbl KAKUM-NUOO UHBIM CNOCOBOM, NPUBEAEH B NPUNOXeHuu I

6.4.3.2 Mpu wuccnepoBaHum BUOPOMON3y4yecTU B [PYHTAX, MNOABEPXKEHHLIX AUHAMUYECKUM
BO3AENCTBMAM OT BHELUHUX WCTOYHMKOB YXE B MpOLECcce BO3BEAEHUSA COOPYXEHus, Jonyckaercs
NPUKNaabIBaTh PACHETHbIE AUHAMUYECKME HAMPSDKEHUS OAHOBPEMEHHO C BEPTUKASIbHbIM KMHEMATUYECKUM
MU CTaTUYECKUM HarpyxeHuem B cooTBeTcTBuu ¢ NOCT 12248-2010 (noanyHkTbl 5.3.4.2, 5.3.6.7-5.3.6.9)
nocne 3asepLueHns koHconuaauum obpasua npu NpMpPOAHOM AABREHUN.

6.4.3.3 Tpu pacyete aMnnUTYAbl AMHAMUYECKUX HaNpsHXXeHWn U ANUTENbHOCTU UCMbITAHUA cneayet
yuuTbIBaTL NpeobnagaloLlyto 4actoTy Bo3aeicTBus. MNpu oueHke CEeNCMUYECKON Pa3XMKaemMOoCTU rpyHTOB
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ans obecneyeHuss HAAEXKHOCTM U3MEPEHUA MOPOBOFO [AaBrEHUA B XOJ€E OnbliTa pPeKOMEeHAYeTCA
MCMONb30BaTh YaCTOTY AMHAMUYECKOTO HarpyxeHua He 6onee 0,5 My. Mpu ucnbiTaHu Ha BUBPONON3Y4ECTL
4yacToTa HarpyXeHusi AomkHa ObiTb Bbiwe 0,01 My, Bo Bcex cnyyasx 4yactoTbl HarpyxeHust Huwxke 0,01 My
BBUAY BO3MOXXHOCTU NPOSIBIIEHUS PEOMOrUYECKNX U TUKCOTPOMNHBIX 3(pheKTOB HE AONYCKAETCA NPUMEHATL
6e3 cneynansHOro 060CHOBaHUA.

MpumevyaHne — HaaexHocTb USMEPEHNA NOPOBOro AaBNIEHUS CHUXKAETCH C POCTOM YacTOThbl HarpyXeHus.

6.4.3.4 Komnu4ecTBO LMKINOB HArpy>X€HMA MNpU OLEHKE CENCMUYECKON pasxumkaeMoCcTu cneayet
onpeaensite B COOTBETCTBUMU C MArHUTyAon OXvaaemoro semnerpsiceHusi (npunoxenune M. Konuuectso
LMKIOB HArpy>XeHus npu ucrnbitTaHMM Ha BUOPONON3y4eCTb AOIPKHO COCTABNATL HE MeHee 500.

6.4.3.5 [OuHaMuyeckoe HarpykeHue B 3aBUCUMOCTM OT 3ajauyum UCNbiTaHua BeayT nmbo a0
paspyLueHus (Bugumoe paspyLueHue obpasua unu 4ocTmkeHue oceBoit gechopmauun 6onee 10 %), nu6o ao
JOCTMXKEHMA 3a4aHHON MporpaMmoi 3kcnepuMmeHtTa oceeon aecdopmauuu obpasua unu onpeaeneHHoro
KONMMYECTBA LIMKMOB BO3AelcTBuMA (CM. npunoxexue ). MMmaBHbie HaNpshkeHWS, NOPOBOE AaBMEHNE u ocesas
AedopmManua AOMMKHbI PerncTpupoBaThCs aBTOMaTUYECKN He MeHee 20 pas 3a 0AuH LUukn Harpyxenus. Mpu
UCMbITAHUW MECKOB HA Pa3XMKaeMOCTb KpUTEPUEM OCTAHOBKM ONbiTa cnyxmut goctmwxeHune 100%-Horo PPR
nm6o 3aBepLUEHNE PacYETHOrO KONMYECTBA LMKIIOB BO3AENCTBUSA.

6.4.3.6 Mpu HeoBX0AMMOCTU OLUEHKM OCaAKM NOBEPXHOCTM MacCcuBa B pe3ynbraTe pPasimkeHus
rPyHTa COOTBETCTBYIOLLEE WUCNbITAHUE Mepen pasrpy3kon 3apepLuaeTca pekoHconuaauuen. B atom cnyvae
nocrne OKOHYaHWSA LIMKTMYECKOrO BO3AenCTBuA k obpasuy ana o6ecneyeHns paBHOMEPHOrO APEHUPOBAHUA
yepes KaHan(bl) APeHUpOoBaHWUA NPUKNaAbLIBAOT NPOTUBOAABMEHWUE, IJKBUBANEHTHOE BO3HMKLIEMY Npu
AMHAMWYECKOM Harpy>XeHun nopoBomy aasneHuio. OTTOK BOAbI CreayeT OCYLIEeCTBAATL NPU OTKPLITOM
APEHaXe Mo Mepe MNMaBHOTO CHWXKEHUs npoTusogaeneHusa. Heobxoaumo 3adukcuposaTb U3MEHEHue
oGbeMa rpyHTa npu pekoHconuaauum no o6bemy 0TKaTON KUAKOCTU.

6.4.3.7 TMocne OKOH4YaHUA UCTILITAHMA 00pa3el rpyHTa pasrpyxatot, copachiBaloT AaBneHue B kamepe
U CnMBaIoT paboyyto XMAKOCTb.

6.4.3.8 Obpa3sey rpyHTa u3BnekaloT M3 kamepbl U OTOMpAOT M3 Hero npobbl ANA KOHTPOSbLHOrO
onpeaeneHus BnaxHocTu. Bece pesynbTartbl UCNbITAHMA 3aHOCAT B NPOTOKON (CM. npunoxexue b).

6.5 [lpoBeaeHne HEKOHCONUANPOBAHHO-HEAPEHUPOBAHHOIO AUHAMUYECKOrO UCNLITAHUA
McnbiTaHne npoBOAAT NpU MOCTOSIHHO 3AKPLITOM ApeHaXe B COOTBETCTBUM C 6.4.1 n 6.4.3, MuHyA
CTaauio NpeaBapuTenbHON KOHCONUAALIMK.

6.6 OG6paboTKa pe3ysnbTaToB UCNbITAHUNA

6.6.1 [Ona o6paboTku pe3ynbTatoB WCMONb3YIOT hannbl AaHHbIX, CO34aHHble NPOrpamMmon
ucnbiTaHui. Pacyet HanpsbkeHun u aedopmauuin cneayet npoBoauTb B COOTBETCTBUM C NOSNOXKEHUAMU
FOCT 12248-2010 (noanyHkT 5.3.7.1) B yactu o6paboTku pe3ynbTaToB TPEXOCHOr0 CXKaTus, Npu 3TOM
COOTBETCTBYIOLLME ONepauuMm MOryT Takke MNpOBOAMTLCA CUCTEMOW B aBTOMAaTUYECKOM pexume npu
¢dopmupoBaHum ¢pannoB faHHbIX.

6.6.2 OO6paboTka AaHHbLIX 3aKNKO4aeTCsl B pacyeTe AnNA BCeX 3TanoB AMHAMMWYECKOTrO HarpyxeHus
3HayeHun o'y, o', PPR n oceson pgedropMmauum o6pasua € B 3aBUCUMOCTU OT BPEMEHU UNKN YUCAA LIMKNOB
HarpykeHusa N. CrneayeT TaKke BbINOMHUTL pacyeT cpeaHnx 3PEeKTUBHLIX HanNPsXXEHUn pP' un
MaKCUMAanbHbIX KacaTenbHbIX HANPSDKEHUIA @ NO cneayowmm hopMmynam:

p'=(c'1+25"3)/3, 6.3)

q=(c'1=5"2)/2. 6.4)

6.6.3 Tlpu onpegeneHMn CENCMUYECKON pPasXMKAEeMOCTH [PyHTOB (npamas 3ajgada) no
BbIYMCINEHHbIM 3HAYeHUsIM cTpoAT 3asucumoctn e=f(N), PPR=f(N) wnu Ttpaektopun 3hPeKTUBHbLIX
HanpsbkeHun q=f(p’) (npunoxenue [). PakT padxmKeHUa UKCUPYIOT N0 AOCTUXEHUU BenuuuHon PPR
3HayeHus 1,00 nubo no NpoxoxaeHun TpaekTopun 3PMEKTUBHBIX HANPSDKEHUN Yepes Havyano koopauHat
(p'=0; ¢g=0), nu6o no goctmwxkeHun 5 %-Hoi oceson aecopmauuu (cMm. npunoxerue [). Ana onpeageneHus
KPUTUYECKOI NSt BO3HUKHOBEHUSI Pa3XMXXEHUS NPU AAHHBIX YCIOBUAX BENUYUHLI T4/c’ unu PGA (o6paTtHas
3aja4a) HeobxoaUMO NPOBECTU CEPUIO OMbITOB C PA3HLIMU aMIMIIUTYAAMMU, HO OAMHAKOBLIM YMCIIOM LIMKITOB
BO3JEACTBUA B KaXAoOM wucnbitanuu. B cooreetctBun ¢ CIM 22.13330.2011 (nyHkT 6.12.7) rpyHTHI,
CNOCOBHbIE K Pa3XXWKEHUIO NPU CEWCMUYECKMX BO3AEHCTBUAX, HE AONYCKAeTCA UCNOMb30BaTb B Ka4yecTse
OCHOBaHWI CENCMOCTOMKUX COOpYXeHuin 6e3 nposeaeHun NpeaBapuUTEnbHbIX CeLuanbHbIX MEPONPUSTUI
no ux crabunusauyum.

6.6.4 [pu onpeaeneHMn KpUTUHECKON NPU 3a4aHHbLIX YCIOBUSIX BENUUMHBI T4 (MNU T4/c’) NPOBOAAT
CEpUI0 UCTILITAHUN (HE MeHee LIeCTU) C pa3HbIMWM aMnauTyaaMmu, Mo pesynbTatam KOTOPbIX CTPOSAT
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3asucumoctu £=f(N), PPR=f(N) (cM. npunoxeHue [1). Mocneayiowmii aHanu3 3akniovaeTcs B onpeaeneHun
CNocoOOM MHTEPNONSALUM MUHUMANbLHOTO 3HAYEHUA Ty, AOCTATOYHOTO ANS AOCTWKEHUA KPUTUYECKON
Aedopmanum rpyHTta.

6.6.5 Tpu onpeaenenuu aedopmauyun BUOGPONON3y4ecTn sy MO pe3ynbTaTam MUCMbITAHUS CTPOAT
3aBUCMMOCTb OCEBbIX Aedhopmanmii 0T BpeMeHu Harpyxenusi =f{in t) (cm. npunoxenue [). Ha rpacuk
BbIHOCAT 3HAYEHMSA MaKCMMarlbHbLIX OCEBbIX AedopMauuil HE MEHee YeM ANA KaK4oro AecAToro Lukna
HarpyeHus. lNMonyyeHHylo BbIOOPKY 3Ha4YeHuin gecdopmaumm 3aTemM aHanu3upyloT Ha NnpeaMeT onpeaeneHus
dyHKkumKn Buaa e~ain(f)+b, rae a u b — amnupuyeckme napameTpbl, HaunyylLum o6pa3oM ONUCLIBAIOLLEN
NONMYYEHHbIA TPEHA, NO KOTOPOM MOXeT OblTb pACCYMTAHO NPOTrHO3HOE 3HAYEHUE AONOMHUTENLHOW
OTHOCUTENBLHOW Aedopmauun BUOPONON3y4eCTU ANA Crosi rPyHTa WU3BECTHOM MOLUHOCTU NPU 3a4aHHOM
nepuoae adKkcnnyarauumu coopyxenusi. Mpu yGeautenbHoM 0BOCHOBAHWMM [ONYCKAETCs WMCMNONb30BaHWE
Apyrux  annpokcumupyowmx  dyHkuuin.  FlonyyeHHOe  3HAYEHUEe  OTHOCUTENbHOW  aedopmauun
BUOponon3yyectu cnegyet uCnonb3oBaTh ANA pacyeTra ANUTENbHbIX 0CaA0K OCHOBaHWUSA OT COBMECTHOIO
AEeUCTBUS CTaTUYECKUX N AUHAMUYECKUX Harpy3ok B cooTBeTcTBum ¢ CIM 22.13330.2011 (nyHkT 6.13.4). 310
3HayeHue crneayeTt TaKke UCNONbL30BaTb ANA pacyeTa YMEHLLIEHHOTO 3Ha4YeHUs Moayna aedopmauuu
rPyHTa C y4eTOM NposiBfieHUs Bubpononsy4ecTtu.

6.6.6 YMeHbLUEHHOE 3HaYeHune moayna AedopmMaumum Ey cneayeT onpeaensts no popmyne

Ereq=El(1+(Esd/B02)), 6.5

rae E - moaynb aedopmauuun, MMa, onpeaensiemblit B cootBeTcTBumn ¢ FOCT 12248;

B =0,8 — Ge3spa3mepHblii kK03bdULUMEHT B cooTBETCTBUM C hopmynoit (5.16) CM 22.13330.2011.

BennunHy &4 onpeaensaioT NpU  UCNLITAHMM B OMNbITE B YCMOBUSIX JENCTBUA CTAaTUYECKOrO
BEPTUKANBHOIO HaNPsHXKEHUA G, COOTBETCTBYIOLWEro rnybuHe, AN KOTOPOW NPOrHO3UpyeTca AnuTenbHas
Aedopmaumsa 0T COBMECTHOrO AeNCTBUA CTAaTUMECKUX U IMHAMUYECKUX Harpy3oK.

Mpu nposegeHuMn ucnbiTaHmini No 6.4.3.2 ymeHbLUEHHOE 3Ha4YeHue moaynsa aechopmauuu rpyHTa
crneayeT onpeaensTb, Kak ykasaHo B npunoxexnuu [.

6.6.7 [OuHamu4eckuin moaynb gedopmaumm onpeaensiiot, Kak ykazaHo B NpUno)exHuun [, Ha ocHose
3aBUCUMOCTU G’y OT OTHOCUTENBLHOW OCEBOM AedhopMaumu |, C KOTOPOW CHUMAIOTCA COOTBETCTBYIOLUME

npupaLleHna HanpsxeHuin u gedopmaumi ans pacyeta Ey n/wnu Eyd. Ecnu nHoe He 3apaHO nporpammon
paﬁSOT, 3HayeHue Ey cneayeT paccuuTbiBaTh B AManasoHe OTHOCUTESbHbIX OCEBbIX Aedopmaumii ot 0 a0
10,

6.6.8 B cnyyae 3aduKCMPOBAHHOIO pakTa pasKMKEHWA MNeC4YaHOro rpyHTa creayeT NpOBECTU
pacyeT MocneayloLwen ocagkm MOBEPXHOCTM Maccuea (MpunoxeHue E) M OueHUTb BO3MOXHOCTb
naTtepanbHOro pacTekaHus rpyHTOB Mpu pasxuxeHuun (npunoxexune XK).

6.6.9 [ns KONMMYECTBEHHOW XapakTepUCTUKN JUHAMUYECKON YCTOMYMBOCTU FPYHTOB NO pesynbratam
OMHAMUYECKUX TPEXOCHbIX WCMbITAHWIA Takke MOryT OblTb MCMONb30BaHbl SHEPreTUYECKUe KpUTEpPUM.
YOenbHy0 paccesiHHyo aHepruio AW, K,u>|</M3, paccyuTbIBAlOT Ha8 MOMEHT [OCTUXEHUA OnpeaerieHHOW
0CceBon fedopMaLmn rpyHTa B YCNoBUSX AMHAMWUYECKOro TPEXOCHOrO Cxartus no gopmyne

n—1
A= 0,51 +0)(sui—s), ©6)
i=1

rae ¢ — npupaLleHune gesmnatopa HanpskeHun (¢'1—c'3)=(c 1—c3) OTHOCUTENBHO Ha4YanbHOro YPOBHS;

£ — OTHOCUTENbHAA 0ceras AedopMaLus;
N — YUCNO 3aPEernCTPMPOBAHHBIX i-X 3HAYEHUN.

Mpu oueHke yaenbHOW paccesiHHOW 3Heprun AW Ha ypoBHe 5 %-Hol oceBoii AecopMauun cteneHb
YCTOWYNBOCTM FPYHTA MOXET ObITb ONpPeaeneHa B COOTBETCTBUM C NpusioxeHuem .

7 Metoa ManoamnnUTYAHbIX AWHAMMYECKUX WCNbITAHUA B PE30HAHCHOM
KOJTIOHKe

7.1 CywHoCTb MeTOAa

7.1.1 WcnbiTaHWe necyaHblX, MMHUCTbIX, OPraHOMUHEPAribHbIX U OPraHUYeCKUX rPyHTOB METOAOM
ManoaMniUTyAHbIX AUHAMUYECKUX UCTILITAHUI B PE30OHAHCHOW KONOHKE NPOBOAAT ANs onpeaeneHus Vs, G
n D rpyHTa B guanasoHe gedopmauuii casura nopsgka 107°-107*, a Takke A58 U3YYEHUSA U3MEHEHUS 3TUX
nokasaTernen B guanasoHe Marbix cABUroBbIx Aedopmanuin (He 6onee 0,001) B Lenax pacyera konedaHum
COOPYXEHUI N CEACMUYECKOTO MUKPOPaNOHUPOBAHUA TEPPUTOPUN.

71.2 O3OTU XapaKTEPUCTUKU OMPeaensaAlT no pesynbTatam UCNbITaHW o06pasyoB rpyHTa B
PE30HAHCHbIX KOJIOHKaX — KaMepax TPEXOCHOro CXKaTus, JaloLmMX BO3MOXHOCTb GOKOBOMO pacLUMPEHUS
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o6pasua rpyHTa B YCrOBUSIX TPEXOCHOTO OCECUMMETPUYHOIO CTaTUYECKOrO HArpPy>XXeHUsl Npu c1 > 6, = 63 C
OJHOBPEMEHHbIM BO30YX(eHueMm B o6pa3sue ManoamniuTyAHbIX KPYTUNbHbIX KoneGaHui 3a4aHHOro
AvanasoHa vactot. MeToa OCHOBaH Ha TEOPUM paCMPOCTPaHEHUs konebaTensHOro ABMXKEHWUS B YNpYyrom
CTepKHEe, HMXKHUIN TOpeL, KOTOPOro 3akpenneH U Aedopmauum CABUra Ha KOTOPOM PaBHbI HYTIO.

7.1.3 ToarotoBneHHble 00pasubl (HAPYLUEHHOTO MMM HEHAPYLUEHHOTO CrnoxeHus) B dopme
uyunueapa  (CnAOWHOro unu  TpyG4aToro) MNOMELAIOT B Kamepy TPEXOCHOro O©kaTtus M nocne
npeaBapuUTENbLHON U3OTPOMHON UMW AHU3OTPOMNHON KOHCONMUAALMUWM C 33[aHHLIM COOTHOLLEHMEM FNaBHbIX
HanpsbkeHWin B MaccuBe NOABEPraioT AEUCTBUIO AMHAMUYECKON HArpy3ku NyTem NPUNOXEHUS! KPYTUIbHbIX
koneGaHuin nepemMeHHON YacToThl K BepxHeMy (cBoOoaHOMY) Topuy obpasua. B npouecce konebaHuii rpyHT
ucnbIThiBaeT AedopMmaumio NpocToro casura. AMnnutyay aedopmauuu caBura onpefensiot Ha Kakaow
yacToTe 3aJaHHOro AuanasoHa, UTO MO3BOMSAET MOSYYUTb aMMIMUTYAHbLIA CHEKTP peakuun rpyHTa u
onpeaenuTb Pe30HAHCHYIO YacToTy o6pasua. Mo nepeoin coBCTBEHHOM YacToTe o0pasLa paccuuTbiBaloT Vs,
a 3arem G.

7.1.4 BenuuuHy D rpyHTa onpeaensiiot no 3aTyxaHuilo CBOOOAHLIX koneGauuii nubo no LumpuHe
PEe30HaHCHOW KPUBOW BOMM3M pe3oHaHCa NMPU BbIHYXAEHHbIX KonebaHusx, Npy 3TOM MOrMOLEHUe nonaraiot
Knaccudyeckum no csoer npupoae. B xoae ombiTa amnnutyaa AUMHAMUYECKOW HArpysku MOCTENEHHO
yBENUUUBAETCA, YTO MNO3BOMSIET ONpeaenutb CHwkeHme G u poct D ¢ yBenuyeHuwem [OCTUraemomn
aMnNnnTyabl CABUroBbIX AedhopmaLiuii.

7.1.5 [OuHamuyeckue MUCnbITaHMSA AUCNEPCHbIX FPYHTOB METOAOM PE3OHAHCHOM KOSMOHKM crneayer
NpoOBOAUTL TONbKO MO KOHCONUAWPOBAHHO-HEAPEHUPOBAHHON CXeMe, MOCKONbKY nioboe nameHeHwe opMbl
unu maccbl o6pasua B nNpoLecce UCMbITaHUS U3MEHSIET €r0 MOMEHT MHEpLUMM U UCKAKAET WUTOrOBbIN
pesynbTart.

7.1.6 [Ona ucnbiTaHMii MCNOMb3YIOT 00pasubl FPYHTA HEHAPYLUEHHOTO CROXEHUsI C NPUPOAHON
BNAXHOCTbIO UNKU 06pa3sLibl HAPYLLEHHOTO CMOXEHUS C 3aaHHLIMU 3HAYEHUSIMU NIIOTHOCTU U BIAXKHOCTHU.
OG6pasubl AOMKHBI MMeTb (POPMY LMMMHApPA unuM TPYOKU BHELHMM JAMaMeTpoM He MmeHee 50 MM M
OTHOLUEHUEM BbICOTbI K AuameTtpy ot 2:1 ao 2,5:1. MNMpu ucnonb3oBaHun TpybyaTbix 0OpPa3LIOB TOMNLLMHA UX
CTEHKM JOMKHA COCTaBNsATb HE MeHee 5 MM.

7.2 OGopyaoBaHue u NpudopLI

7.21 O6ume TpeboBaHUA K COCTaBY, KOHCTPYKLMM, U3MEPUTENbHLIM YCTPOWCTBAM M TapuUpOBKe
YCTaHOBOK ANsi UCMbITAHWA TPYHTOB C KAaMepamu TPEXOCHOTo oxatua — no FOCT 12248-2010 (nyHkT 5.3.2).
B kayecTtBe cxumalollei cpeabl B KaMepe AOMyCKAaeTCs UCNONb30BaTh BO3AyX WUNWM BOAY COBMECTHO C
BO3YXOM B BEPXHEN YaCTU B CBAASU C HANM4YMEM CUNOBOrO NPUBOAA AUHAMUYECKOTO Harpy>KeHuUs.

722 Pe30HaHCHbIE KOSIOHKM AOMKHBI UMETH 3IEKTPOMArHUTHYIO WU 9NEKTPOMEXAHUYECKYIO
CMCTEMY CO3JaHuUsA KPYTWUIbHbIX KoneBaHwii, MpUBOA KOTOPOM HAXOAWUTCA BHYTPU Kamepbl TPEXOCHOro
CKaTUA, a Takke YCTpOWCTBA ANA U3MEPEHUSA ManbiX YrioBbIX nepemMelleHuin (nosopoTtos) obpasua, B
Ka4yecTBe KOTOPbIX AONYCKAETCA MPUMEHSATb, HaNPUMEep, ONTOBOMOKOHHbIE AATYMKN UMM aKCenepoMeTpbl.
CucreMa AMHaMUYECKOro Harpy>XeHus yCTaHOBKM A0JbkHa obecneynBaTb co3gaHne U KOHTPOnb 3aAaHHON Ty
M 4acTOTbl AMHAMWYECKUX HAMPSHKEHWA B TEeYeHWe BCEero onbita. Cucrema HarpyXeHust [OIDkHa
obecneunBatb BO3OyXaeHMe KpyTUNbHbIX koneGaHuit B gmanasoHe ot 0 go 200 lu. Cxema kamepbl
TPEXOCHOro CXaTuA MpuBeAeHa B NpunoxeHun B, a npuHumnuanbHas cxema AWHAMWUYECKOTO HarpyXeHusi
obpa3sua npu UCMbITaHWSIX B PE3OHAHCHOW KOJIOHKE — B MPpUnoxeHun K.

7.2.3  YuutbiBas ObICTPOTEYHOCTL BCEX MNPOLECCOB MNPU AWHAMUYECKOM Harpy>XeHWU TIpyHTa,
pe30HaHCHasA KONOHKa J0rkHA UMETb B CBOEM COCTaBe aBTOMAaTUYECKYK CUCTEMY pPerMcrTpauuu AaHHbIX U
ynpaBneHns SkcrnepumeHToM Ha 6a3e nepcoHarbHOro KOMNLIOTEPA UNU cepaepa.

7.3 TMoaroToBKa K UCNbITAHUIO

MoarotoBky 00pas3oB K MCMbITAHMIO NPOBOAST B COOTBETCTBUM C 6.3.1-6.3.7. Mpu M3roTOBNEHUU
TpybuaThix 06pasLoB HECBA3HLIX FPYHTOB TpebyeTca cneuuansHasa ABoliHas ¢opMa, No3BOnAoLAs BECTH
YKIaaKy rpyHTa B 3a30p MEXAY ABYMS PACTAHYTbIMW MO €€ NOBEPXHOCTAM MoJ BaKyyMmOM MeMOpaHamu.

7.4 TlpoBeaeHue ucnbiTaHUNA

7.4.1 BopoHacbIeHe U NpeaBapuTenbHYO KoHconuaauuio obpasya npoBoAsT B COOTBETCTBUU C
6.4.1-6.4.2.

7.4.2 TpoBegeHne AMHAMUYECKOrO UCMbITAHUSA

7.4.2.1 Tlocne 3aBepLUEHMS KOHCONMMAALMM NEPEKPBIBAIOT APEHaX M NPOBOAST UCMbITaHUS obpas3ua
rpyHTa C 3aJaHHbIMWM napameTpaMu AWHAMUYECKOW Harpysku, KOTOPblE HE CBSA3aHbl C OXUAAEMbIMW
AMHAMWYECKUMU BO3AEWCTBUSIMU Ha TPYHTOBOE OCHOBAHWE W CO3[al0TCs ANs OnpeAeneHns XxapakTepucTuk
TPYHTOB Kak cpeabl pacnpocTpaHeHus konebaHuin. 3HayeHne t, 3a4aeTcs 3HaYeHeM MOMEHTA BpaLleHus,
npuknagbiBaemMoro K sepxHemy (cBo6ogHoOMy) Topuy obpasua. [Ons Kawaoro onbiTa MOMEHT BpalleHus
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noabupaiot, ucxoaa U3 OCOGEHHOCTEN AMHAMUYECKOW peakuuu U XEeCTKOCTM UCMbITyemoro obpasua.
Ovana3oH yactor konebaHuin, B KOTOPLIX OKUAAETCA PE30HAHC, U Lar MU3MEHEHUA 4acToThl B X04€e ONbiTa
3agatotT noabopoM, UCX0Asl U3 OXKUAAEMOWN peakLuuu rpyHTa, U KOPPEKTUPYIOT B NOCNEAYIOWMX UCMbITAHUAX.
B xope onbita M3MEPAIOT MaKCUMarnbHbIE 3HAYEHUSI YITIOBbIX CMeLueHUit (NOBOPOTOB) HA KaXaoM Luare
U3MEHEHUS YaCTOTbl KonedaHun.

7.42.2 Ha4yanbHblii MOMEHT BpalleHusl cneayeTt BbibupaTh Takum o6pa3om, 4ToObl BO3HUKAIOWME
casuroBble aedopmauum Obinu Kak MOXHO MEHbLUE, HO NPW 3TOM MO3BONANM YBEPEHHO 3adhMKCUPOBATL
pe3oHaHCHyIo yacrtoTy. CrneayeT y4yuTbiBaTb, YTO 3HAYEHUE HAaYarlbHOro MOMEHTA BPAaLLEHUA 3aBUCUT TalKke
OT 3HAYEHMS CHUMAIOLLMX HanpshkeHui. Ecnu He 3aaaHO uHave npPorpamMMoi JKCNEpUMEHTa, AuanasoH
M3MEHEeHUs1 4acToTbl creayet npuHATb oT 20 Ao 200 MNu. B nocneayiowmx onbiTax AManasoH U3MEHEHUA
4acToTbl MOXET ObITb CyxeH g0 20-30 'y B KaXAyl0 CTOPOHY OT pEe30HaHCHOM 4acToThl. LLar nameHenus
YyacToTbl konebaHuii B onbiTe crneayet 3agaeaTth He Gonee 0,5-2 INu. Ha kaxgoin yacrore BbIGOpaHHOroO
AvanasoHa npoogsar no 5—10 umknoB konebaHuin Ans nonyyeHus yCTOMYMBOW peakuuM rpyHTa. B pamkax
OZHOT0 MCMbITAHMA NPOBOAAT HECKOINbKO MOCNefoBaTesflbHbIX 3TanoB HarpyXXeHusi C MNOCTENeHHbIM
yBE€nNUMYEeHUeM MOMEHTA BpaLLEHNA OT aTana K arany UCNbITaHWA B COOTBETCTBUM C NMPOrpaMMOi UCTILITAHUA.
Ecnu uHaye He npeaycMOTPEHO NporpamMmoin, npoBoaar 7—10 3TanoB HarpyXeHusi ¢ nocrneaoBaTenbHbIM
yBENUYEHUEM MOMEHTA BPALUEHMSA A0 AOCTWKEHUS MakcumarnbHOW CABUroBOM Aedpopmauuu, KoTopas He
AorkHa npesbiwaTb 0,001.

7.42.3 Tlocne 3aBepLUEHUS BbIHYKAEHHBIX KOnebaHuin Ha KaXKaoM Luare HarpyXeHusi (hukcupyioT
3aTyxaHue cBobOoaHbIX konebaHui obpasua, M3MeHeHue aMmnnUTyabl KOTOPbIX NO3BOMISIET B MOCIEAYIOLLEM
paccyuTarb KO3(MULUEHT NOrMOLLEHUS.

|_|pI/IMe‘-IaHI/Ie - an/I UCNoNbL30BaHUU COBPEMEHHBIX aBTOMaTU3UPOBAaHHBIX CUCTEM YynpaBlieHue Bcen
npoueaypou MUCnbITaHUK npoBOoAAT U3  MEHK0 ynpaanmomeﬁ nporpammel, NOCTaBNsIEMON narotoButTenem
nabopatopHoro o6opyfoBaHus.

7.42.4 Tlocre OKOHYaHMSI UCTbLITAHUS oOpaseL rpyHTa pa3srpyxaiT, cOpacbiBaloT AaBfeHWe B
Kamepe 1 CrMBaloT pabouyylo XXMAKOCTb (MPU €€ HanNu4num).

7.4.2.5 Ob6pasel rpyHTa W3BreKaloT W3 Kamepbl, OTOMPAIOT U3 Hero npobbl ANA KOHTPOSIbHOTO
onpeaeneHns BRMAaXXHOCTU, a Ans 00pa3syoB CBA3HLIX TPYHTOB MPOBOAAT TaKkKe KOHTPOMbHLIE U3MEpPEHUA
pasMepoB 1 B3BeLMBaHue. Bce pe3ynbTaTbl MCNLITAHUS 3aHOCAT B NPOTOKON (CM. NpunoxeHue b).

7.5 O6paboTka pe3ynbTaTOB UCNbLITAHUN

7.51 [Ona obpaboTkum pes3ynbTaToB WCNOMNbL3YIOT ainbl [aHHbIX, CO3JAHHbLIE MPOrpaMMoNn
ucnbiTaHnin. Pacyet HanpsikeHui u aedopmaumn cneayer npoBOAUTbL B COOTBETCTBUU C NOMOXEHUAMM
FOCT 12248-2010 (noanyHkT 5.3.7.1) B 4actu 0o6pabOTKM pe3ynbTaToB TPEXOCHOTO CXKAaTus, npu 3TOM
COOTBETCTBYIOLLME OMepauuu MOryT TakkKe NPOBOAUTLCA CUCTEMOW B aBTOMATMYECKOM pexvme npu
dhopMupoBaHUmM hannos AaHHbIX.

7.5.2 OO6paboTka OaHHbLIX 3aKMO4YaeTCA B pacdeTe AN BCEX LUAroB AUHAMUYECKOrO HarpyXeHus
3Ha4YeHUit OTHOCUTENbHON AedopMauuu caBura y, OnpeaenieHUuM ee MakCUMarnbHOW BEMUYUHBI Ymax NPU
pPEe30HaHCHOM YacToTe ® M pacyeTe ANA 3TOW YacToTbl CKOPOCTW MOMEPEYHbIX BONH Vs ¢ nocneayrowmm
onpeaeneHnem AMHaAMUYECKOro Moayna casura G u koadduumeHTa nornoteHusa D.

7.5.3 3HauyeHus y pacCUUTLIBAIOT MO W3MEPEHHbIM YIMOBbIM CMELEHUAM KaK TaHreHc yrna
nepekoca ® B TOYKe, yAaneHHoi oT LeHTpa obpasuya Ha 0,78 paguyca ans CnioLwHbIX 06pa3uos r, u aAns
cpepHero ceveHus ans Tpybyatbix o6pasuos (oM. npunoxeHne K) Ha Kawaom Lare U3SMeHeHwWs 4acToTbl

BO30Y)XaeHus.
MpumedvaHue -— 0,78 paaunyca npefcTasnsaeT coboi NOMNpPaBOYHbIA  KOIMMULMEHT, Yy4YUTbIBaOLMI
HepaBHOMEpPHOE HanpsKeHHOe COCTOsIHWE CnoLLHOro o6pasLa oT LieHTpa K nepudepun.

Mo pesynbTaTaMm pacdeTa CTPOAT PE3OHAHCHYIO KpuBylo (npunoxexue JI), ¢ KOTOpPOW CHUMAIOT
3HayeHne pe3oHaAHCHOI YacTOTbl KonebaHuin o NPU Y=ypax-
7.5.4 3HayeHue CKOPOCTM MONepeUHbIX BONH Vs BbIMMCAAIOT N0 opmyne
Vs = wh-(I1) "7, (7.1)
rae h — BbicoTta obpasya;
| — MmOMeHT nHepLUumn obpasua (paccunThIBAETCA MO Macce U reoOMeTpUYECKMM pasmepam obpasua B
COOTBETCTBUU C U3BECTHLIMU (HU3NYECKUMMU COOTHOLLEHUSIMW HA MOMEHT OKOHYaHUA KoHconuaauun): | = %
mr  ans CMNIIOLLHOTO LUMNMHAPUYECKOTO obpasua maccoii m 7] paauycom r;
=% m (o’ - r?) ans Tpy6y4aToro o6pasLa ¢ BHyTPEHHUM PaANYCOM 7; U BHELLHUM ro;
lo - MOMEHT MHEPLMUM CUNOBOrO NPKUBOAA YCTAHOBKU (YKA3blBAETCHA W3rOTOBUTENEM B AOKYMEHTALMU
npubopa).
Onpeaenu no 7.5.4 3Ha4yeHne Vs, paccunThIBAOT AMHAMUYECKUIA MOAYMb caBuUra no oopmyne
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- 2
G =pVs', 7.2)

rae p — NNOTHOCTL FPyHTA.

MpuMmeyaHune - Ecnu ucnonbaylolleecs LN UCMbITaHuiA o6GopyfoBaHWe MO3BONSET cosfaBaTb Takke U
oceBble ANMHaMUYeckne Harpysku, To Ha ofHOM obpasLie rpyHTa MOXHO MocnefoBaTenbHO ONpeAenunTb U AUHaMUYECKUin
mMoaynb casura G, U AMHaMUYeckuii MOAynb ynpyrocTu (CM. npunoxeHue [), YTO MO3BONAET MONY4YUTb Ynpyrue
k03P DULNEHTE PaBHOMEPHOIO U HEPaBHOMEPHOro CXaTWsi U PaBHOMEPHOrO U HEPaBHOMEPHOro CABUra NS pacyeTa
konebaHuit PyHLaMEHTOB MaLUMH C AMHaMU4YeckuMm Harpyakamu (CIM 26.133330.2012, nyHkTsl 6.1.2—6.1.3).

755 Mo pesynbTatam HaBnAeHU 3a 3aTyxaHMeMm cBOGOAHBLIX KoneGaHuin BO BPEMEHU CTPOAT
rpapuk U3MeHeHuss BO BPEMEHU CABMUroBbIX gedopmauuin (CM. npunoxeHue JT), N0 NUKOBbLIM 3HAYEHUAM
KOTOPbIX CTPOAT NIMHENHYIO 3aBUCUMOCTb

Ymax(t) =yo-dInt, (7.3)
rae d — norapupmMm4eckuii JEKPEMEHT 3aTyXaHus;
Yo— MMKOBOE 3Ha4YeHWe OTHOCUTENbHON Aedhopmaumu CaBura B NEPBOM LMKIE.
KoadhduumeHT nornowleHnsa D paccuntbiBatoT no hopmyne

D=V 8%/4n*+5?). (7.4)

7.5.6 JancHenwwii aHanua npegcrasnseT co6oi MNOCTPOEHME W U3yyeHue 3aBUCUMOCTER
AVHAMWUYECKOTO0 MOAYNA CABMUra M KoadpdpuumMeHTa NOrnoLEeHUss OT YPOBHSA BO3HMKaOLWMX Aedopmauuii
casura (oM. npunoxexue ).

MpumevyaHune — VYkasaHHble B 7.5.3-7.5.6 pacyeTbl, Kak npaBuo, MNPOBOAATCA MPOrPaMMHbLIM
obecneyvyeHMeM CUCTEMEI B @BTOMaTU4ECKOM pexunme npun (pOpMVIpOBaHVIVI qbaﬁnoa AaHHbIX.

8 MeTopn KpyTUNbLHOro caBura
8.1 CyuwHocTb MeTOaa

8.1.1 MWcnbiTaHMA necyaHbIX, FMUHUCTbLIX, OPraHOMUHEPANbHbLIX U OPraHUYECKUX rPYHTOB METOAO0M
KPYTUMLHOTO CABWUra NpOBOAAT ANA OLEHKU CHWkeHus G u pocta D ¢ ysenuuennem gedopmauuu casura B
auanasone 0,1 % — 1,0 %.

8.1.2 Xapakrepuctukn G u D onpegensitoT no pesynbTatam MUCNbITaHUW 00pasuoB rpyHTa B
npubopax KPYTUNLHOIO CABUIA WINM PE3OHAHCHBLIX KOJNOHKAX, MMEIOWMX TEXHUYECKYI0 BO3MOXHOCTb
CO3/1aHNS1 3HAUMTENbHBIX BpaLlaTenbHbIX YCUNUA U U3MEPEHUSA COOTBETCTBYIOLMX AedhopManuii. MpuHuun
UCMILITAHMA B LENOM aHasiorMyeH MCMbITAaHWI0 METOAOM Pe30OHAHCHOW KOMOHKW, oAHako obpasey
noABepraeTcsi KpyTUIIbHbIM KoneGaHuAM ¢ NOCTOSIHHON YaCTOTON M BO3pacTalowmM yCUsimem.

8.1.3 [OuHamu4yeckue UCNbITAHUSA AUCNEPCHBLIX TPYHTOB METOAOM KPYTMABLHOMO caBura NPoBOAAT MO
KOHCONMMAUPOBAHHO-HEAPEHUPOBAHHON CXEME.

8.1.4 [Ina wucnbiTaHui UCNONbL3YIOT 00pasubl rPyHTA HEHAPYLUEHHOrO CROXEeHUA C NpUPOAHON
BNAXHOCTLIO MNu 00pasLbl HAPYLLEHHOTO CIIOXXEHUA C 3aAAaHHLIMU 3HAYEHMAMU NAOTHOCTU U BNAXHOCTMU.
OG6pa3subl AOMKHLI UMETb (OpMy UMNUHAPA WM TPYOKM BHELLHUM AMaMETPOM He MeHee 50 MM u
OTHOLLEHMEM BbICOTbI K AuameTpy oT 2:1 go 2,5:1. Mpu ucnonb3oBaHun TpyBuaTbix 06pa3sLOB TONWMHA UX
CTEHKM AOIDKHA COCTaBMISATb HE MEHee 5 Mm.

8.2 Oo6opyaoBaHue v NpudOpbI

OO0wwme TexHnyeckue TpeboBaHusa K npubopam KPYTUNbLHOrO CaBMra CoOTBETCTBYIOT 7.2. Kpome TOrO,
UCnbITaTenbHas yCTaHOBKA JOIDkHA 00nagaTb BO3MOXHOCTbIO U3MEPEHUS! OTHOCUTESNbHBLIX CABUIOBbIX
aedopmaumii ob6pasua a0 1 % v BO3MOXHOCTbIO BO36YXAEHMS KpYTUNBHBLIX kKoneGaHuit Hu3kux (MeHee 1 Ny
4acror.

8.3 MoaroToBka M NnpoBeAeHUe UCNbLITAHUNA

8.3.1 NcnbitaHua no mMetoay KpyTUINLHOFO casura AonyckaeTca NpoBOAUTHL KaK CaMOCTOATESNbLHO,
Tak 1 Nocre 3aBepLUEeHMS UCTILITAHUA HA PE30HAHCHON KOMOHKE NpU MarnbiX AedopMaumnsax CABUIa Ha TEX Xe
obpasuax npu ycroBuM COXPaHEHUSA HEHAPYLLEHHOTO CROXXEHUsi TpyHTOB. B nepBom cnyyae noaroTtoBKy K
NPOBEAEHUI0O WUCMbITAHUA NPOBOAST B COOTBETCTBUM C 7.3 m 7.4.1. Bo BTOpOM cny4yae HUKaKOW
[OMNOSIHUTENBHOW NOATOTOBKMU He TpebyeTcs, U 9KCNepuMeHTbl NpoBoasT 6e3 nepectaHoBku obpasua, ecnu
ucnonb3yeMmoe nporpaMMmHoe obecneyeHme no3BoNAeT NepexoauTb OT OAHOTO BUAA UCNLITAHUI K APYTromy.

8.3.2 lpu 3aKkpbITOM ApeHaXke 3aAaloT amnauTyay W 4acToTy KPYTUNbHbIX kKonebanui. 3Hadenune ty
3aaloT 3HAaYEHMEM MOMEHTa BpalUeHusl, NPUKNaabLIBaeMoro Kk BepxHemy (cBoGoaHoMmy) Topuy obpasua.
Yacrtota nNpuUNoXeHUs1 Harpysku MOCTOsSIHHA W onpedensieTcs 3agadaMu  UCNbITaHUMi. 3HadeHue Tty
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YBENIMYMBAIOT CTYMEHSIMU KaXKable ABa-TPU LMKNA AN NOBbILLEHUS HAAEXHOCTM pacyeTa G. B xoge onbiTa
HECKOMNbKO pa3 3a LMK U3MEPSIOT KacaTeNbHbIE HANPSXKEHWUS W YIMOBbIE CMELLEHUS (MOBOPOTLI) obpasua Ha
KaXKaoM Luare u3MeHeHus 4YacTtoTel konebaHui. Obpasel npu STOM UCMLITLIBAET AedopMaunto NpocToro
caBwra.

8.3.3  Tllocne oKOHYaHMA UCMBITAHUA NPOBOAAT onepaumn B COOTBETCTBUMN C 7.4.2.4—7.4.2.5.

8.4 OO6paboTka pe3ynbTaToOB UCNbITAHUN

8.41 Ona 06paGoTkM pes3ynbTaTOB WCMbLITAHWA UCMOMb3YIOT ainbl  AaHHbIX, CO3JaHHbIE
nNporpaMmMon UCMbITaHM. PacyeTbl HanpskeHnin u gedopmaumii MOTyT Takxke NpOBOAUTLCA CUCTEMOW B
aBTOMaTU4YecKkoM pexxume npu popmMmupoBaHnn pannos gaHHbIX.

8.4.2 O6paboTka AaHHbIX 3aKMioYaeTcss B pacyeTe ANA BCEX LMKMOB AMHAMUYECKOTO HarpyXeHus
3HaYEeHWN y U KacaTerbHbIX HANPsXXEeHWA ¢ nocneayowmm onpeaenedmem G u D.

8.4.3 3HaueHus y paccuuTbiBalOT B COOTBETCTBUMM € 7.5.3. Mo pesynbTaTam pacdeTa CTPOST CEpULo
netenb rucrepesunca Ana Kaxaoro yukna (npunoxenue M).

8.4.4 BenuuuHy G paccuuUTbLIBAIOT NO CPEAHEMY HAKIMOHY OCEBOW (T. H. «CKENETHOM») MNMUHUM METMM
rucrepesnca no usMeHeHuio gedopmaumm casura Ay npu COOTBETCTBYIOLLEM NPMpPALLEHUMU KacaTemnbHbIX
HanNpPs>KeHUn At:

G=At/Ay. 8.1)

8.4.5 BenuunHy D paccuuTbIBalOT TakkKe MO METNne rucrepesnca U3 COOTHOLUEHWUS o6Luero
KONM4ecTBa PacCesAHHOW FPYHTOM 3a OAWH LMKIT 9Heprun sosgencrena AW n sHeprum ynpyrux gedopmauuin
W (cM. npunoxenue M):

D=AW/4nW. 8.2

14
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Mpunoxexune A
(cnpaBsoyHoe)

Knaccudmkauma aMcnepcHbIX rPYHTOB B LiENsX N3y4YeHus
MX AUHaAMUYEeCKUX CBOMCTB

T a6 nwuyaA.1-Knaccudukaumsa AUCNepCHbIX FPPYHTOB NO MEXaHU3MY AUHAMUYECKON

HEeyCTON4MBOCTU
PasHoBuaHoOCTU
Fpynnbl Moarpynnbl rpyHTOB rPYHTOB NO
Moaknaccel u BUABI TTOABUIbL! TDVHTOB . H¥OB o no MexaHu3my 0COBEHHOCTAM
rPYHTOB ABUALI TPY pg:)CTaB AUHAMWYECKOn nposiBNEHUA
y HEeYyCTON4YUBOCTU OUHAMUYECKON
HEyCTON4MBOCTH
MeHee 30 %
KpynHOO6110MO4HbIE
3anonHurena Cnoco6Hble K
FpaBenucTbie ”M:ﬁx::iﬂig'\ay
W KPYNHblE y
pa3ynnoTHEHMIO
OunaTaHTHblEe
CpeaHen
KPYMHOCTH
HeceAsHble YANOTHSIOLLMECS
MecyaHble
Menkue C
npeobnagaHuem
YyNNOTHEeHUS
AunatanTHo-
TUKCOTPONHbIE C
MNbinesatble npeobnagaHuemM
TUKCOTPONHBIX
ahcexTos
Mpeobnapaiot
nbineearble,
Mbinesatble Hactuaro
FAWHUCTBIX BOCCTaHaBnuBalo
mMeHee 5 % necsa
CBsA3Hble t
MUHEpAarbHbIE U
OpraHOMMHEpasbHbIe KBa3MTUKCOTPOMHLIE
[MUHUCTBIX 2
MUHUCTBIE 5 % YnpouHstoLuecs

15
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Ta6nuya A.2 —Knaccudukaums” BO/,0HACBILLEHHbIX NeCYaHbIX FPYHTOB NO Pa3XMXXaeMOCTU NPU CENCMUYECKUX BO3AENCTBUAX

Pa3HoBUAHOCTH NECKOB

MapameTpbi paBenucTule KpynHble Cpeneit Menkue MuinesaTble
KPYMHOCTH
Ierko pasxukaemble (NNbIBYHHbLIE)

CopaepxxaHue yactuy mexee 0,05 mm, % - - >10 >10 He pernameHTtupyercs
Fny6uHa 3aneraHus”, M - - <12 <12 <12

pg, MMa - - <15 <15 <15

Vs, m/c - - <215 <200 <200

Fr - - <1,15 <1,15 <1,15

Pasaxwxkaemble

CoaepxxaHue yactuy mexnee 0,05 mm, % 25 25 25 =5 He pernamentupyetcsa
FnyGuHa 3aneranus®, m <20 <20 <20 <20 <20

pg, MMa 1,5-2,7 1,5-2,7 1,5-2,7 1,5-2,7 1,5-2,7

Vs, M/c <215 <215 <215 <215 <215

Fr <1,15 <1,15 <1,15 <1,15 <1,15

MpaKkTUYeckn HepadKKaeMble

CopepxaHue yactuy meHee 0,05 mm, % <5 <5 <5 <5 He pernameHtupyetcs
Fry6uHa 3aneraHns”, m He pernameHTupyeTcs >20

pg, MMa >27 >27 >27 >27 >27

Vs, M/c >215 > 215 >215 >215 > 215

FL >1,15 >1,15 >1,15 >1,15 >1,15

" KnaccudmkaLmio 10nyckaeTcs BbINONHATL N0 JI0GOMY KOMMHECTBY MMEIOLLMXCS! TApaMeTPOB. MICNoNb30BaHne GOMbLUIEro KONMYecTsa
KnaccouuKkaLMOHHbIX MapamMeTpPOB MOBbILLAET HAAEXHOCTb OLEHKM NOTEHLMANBHON PasMKaeMOCTU rPyHTA.

) OT NNaHUPOBOYHO OTMETKM.

6102-€9€9S d 1LO0



Mpunoxexue b
(pekomeHayemoe)

FOCT P 56353-2015

®dopMbl NPOTOKONIOB ANHAMUYECKUX NTabopaTOPHbIX UCMbITAHUN TPYHTOB
MpoTokon UcnbITaHMsA METOAO0M AUHAMMYECKOro TPEXOCHOro CXaTusl

OnbIT Ne

[ata, onepaTtop

MpoexkT.

Tun rpyHTa

Mpuesaska obpasua (Mecro, aara, rnybuHa otbopa)

OnucaHue rpyHTa B nabopatopuu

CseaeHua 06 obpasue (HapyLWEHHOE CNoXeHne)

Macca cyxoro rpyHra, r

Macca nogaona, r

OcTaToK rpyHTa+noaaoH, r

OcTtatok rpyHTa, r

OunameTp obpasua, cm

BeicoTa rotoBoro
obBpasua, cm

Macca cyxoro obpasua, r

O6bem obpasua, cm®

MnoTHOCTL cKkeneTa,
/oM’

MnoTHoCTbL YacTuy
rpyHTa, r/cm’

KoadhdpmumeHT nopucroctu

CTeneHb NNOTHOCTU

CseaeHuna 06 obpasue (HeHapyLLEHHOE CITOXXEHNE)

OunameTp obpasua, cm

BbicoTa rotoBoro
obpasua, cMm

Macca obpasua, r

O6bem o6pas3ua,cm’

MnoTHOCTL rpyHTa,

MnoTHOCTbL YacTuy

BnaxHocTb rpyHTa

om® rpyHTa, tom e [o onbiTa/nocne
onbiTa
/
KoHTponb napameTpa CkemntoHa B
o3, KMa Acs, KlMa Au, klMa B=Au/Acs

Craausa npeaBapuTENbHONO YNoTHEHMSA o6pasua (KoHconuaauus)

c's, KMa

o'y, KMa

Kc=0’3/6’1

Bpems koHconuaauum

MN3meHeHne o6bema npu
KOHcomnMaauuu, cm

Ocesag gedopmauus s, %

CBefieHus1 0 napameTpax AMHAMUYECKOW HArpy3kn U pesynbTaTbl CMbITAHUS

KonuyectBo Luknos
HarpyxeHus

YacToTa HarpyxeHus, 'y

PacueTHasa amnnutyaa
KacaTernbHbIX HanpsHKeHWn
T4, KA

AMNAnTyaa 0CeBbIX
Hanps>keHun, klMa

MakcumanbHasi oceBas
nedopmaumns g, %

MakcumanbHoe
npuBeAeHHOE NOpoBoe
nasneHne PPR

Pasx;wnkeHue (aa/Her)

MNpumevaHue
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MpoTOKON AMHAMUYECKNX UCNLITAHUA METOAOM PE30HAHCHOM KOJIOHKU

NcnbiTaHne  Ne

Bug rpyHta

Mpuesiska obpasua

Mpoekt

Hata, onepatop

CeeaeHus 06 obpasue

HapyLueHHoe croxeHue

MoarotoBka:

Macca cyxoro rpyHTa, r

Macca nogaoHa, r

Ocrartok
rPyHTa+noaa0H, 1

OcraTok rpyHTa, r

OuameTtp obpasua, MM

BbicoTa roToBOro
obpasua, Mm

Macca cyxoro o6pasua,
r

O6bem obpasLa, cM”

MNOTHOCTL CKefeTa rpyHTa,
r/om’

MnoTHOCTbL YacTuy
rpyHTa, r/cm’

KoacpdpuumeHt
NOpUCTOCTH

CTeneHb NNOTHOCTKU

HeHapyLueHHOe CrioXXeHune

OnameTp obpasuya, BbicoTa O6bem obpasua,cM’ Macca Bna)Horo MnoTHoCTbL
MM obpasua, MM obpasua, r rPyHTa, r/cm®
BnaxxHOCTb rpyHTa MnoTHOCTbL YacTuy Koachdmument CreneHb
[0 onbiTa/nocne onbiTa rpyHTa, r/cm’ nopUCTOCTH BIIAXKHOCTU
/
CeejeHust 0 NoaroToeke obpasua
c's, kMa o1, kMa K=c"3/c"1 B=Au/Ac3 M3meHeHne obbema npu OceBas
KOHCONMAALMHN, CM° aedopmauus
CBefieHns 0 napameTpax Harpy3ku n pe3ynbTaTax uCnbiTaHus
Ne nporpammbl UCnbITaHNUSA HavaneHagd BbicoTa HavanbHbin
oBpasuya, Mm anameTp obpasua,
MM
Ne Monoca Kpytawuit g, % u, @, Ty | ¥ max, % Vs, M/C G, kMa D, %
0obp. | uacrot, 'y MOMEHT, kMa
H-m

18
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MpoToKon AUHAMMYECKUX UCNbITAaHUA METOAOM KPYTUNBLHOIO cABUra
WcnbiTaHne  Ne

Bug rpyHTa
Mpuesaska obpasua

Mpoekt
Hara, onepatop

CeepeHus 06 obpasue HapyLueHHOe croxeHue MoaroToska:

OcraTtok
rPyHTa+noaaoH, T

Macca cyxoro rpyHTa, r Macca nogaoHa, r OcTartok rpyHTa, r

OuameTp obpasua, Mm BbicoTa rotoBoOro Macca cyxoro O6bem obpasua,cm’

obpasua, Mm obpasua, r
MnoTHOCTb ckeneTa rpyHTa, MnoTHoCTbL YacTu KoadppuuueHt CTeneHb NAoTHOCTH
r/cm rpyHTa, r/em® nopUCTOCTU

HeHapyLueHHOe CrnoXxeHune

IOnametp o6pasya, BoicoTa O6bem o6pasua,cm’ Macca BnaxHoro MnoTHoCTb
MM obpasua, mm obpasua, r TPyHTa,
r/cm
BnaxHocTb rpyHTa [noTHOCTL YacTuy KoahdpuumneHnt CteneHb
A0 onblTa/nocne onbiTa rpyHTa, r/cm’ NOPUCTOCTU BNaXXHOCTU
/
CeefieHust 0 noarotoBke obpasua
c's, KMa o'y, KMa K~c'5/c", B=Au/Ac, M3meHeHne obbema npu OceBast
KOHCONMAaLun, cm aedopmaums
CefeHus 0 napameTpax Harpy3ku u pesynbrarax uCnbiTaHus
Ne nporpammbl CnbITaHMSA HauanbHas BbicoTa HauvanbHbli
obpasua, Mm anametp
obpasua, Mm
Ne onbiTa YactoTa, Ny BenuuuHa OceBas MopoBoe MakcumanbHas
KpyTAaLero aedopmayus AasreHune aedopmauna
MOMeHTA, H-m g, % u, casura
kMa Y max, %o
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MpunoxeHve B
(pekomeHpyemoe)

MpuHuMnuanbHasa cxema yCTAaHOBKW A1 UCNbITaAHUS TPYHTOB
MeTOAOM AMHaAMWUYECKOTo TPEXOCHOTO cXxaTtusa (npumep
C NHEBMATUYECKOW CUCTEMOW HarpyxeHus)

MpunmeuvaHne - LVDT - patunk ocesbiXx fAechopmaunii. BmecTo 6topeTbl MOXeT ObiTb YCTaHOBMEH

BOﬂ}OMOMeTp/KOHTpOI'II'Iep npoTuBoAaBneHuns.

20
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Mpunoxenwe I
(pekomenayemoe)

MeToauku KONUMYEeCTBEHHOM OLIEHKNU AMHAMUYECKUX Harpy30K Ha NPYHTbI

.1 MetoaMka KONMUYECTBEHHOW OLIEHKM CEMCMMYECKUX HArpy3oK NMpu 3eMIeTPSACEeHUAX Pa3sHOMn
WHTEHCUBHOCTHU

I.1.1 Npwu HernybokOM pacnonoXXeHUn o4aroB 3eMneTpACeHUn (AeCATKU KUITOMETPOB) CENCMUYECKYIO
Harpysky xapakrepusylotr BenuuuHor CSR B pa3pese npu 3eMneTpsiCeHUn 3aaHHON NOBTOPSAEMOCTH:
CSR=1,I/c',~(0,65 anacyfu)/(9c'y), r.1n
rae T, — CpefHee 3HaYEHUE OXXMAAeMbIX LIMKIMMYECKUX HaNPSHXKEHUN caBUra npu AaHHON MarHuTyae;
8max — MAKCUMarnbHOE yCKOpeHUue konebaHuin Ha NOBEPXHOCTU FPYHTA;
Gy U ¢’y —nornHoe U ah(PeKTUBHOE 3HAYEHUE BEPTUKANbHBIX HOPMAanbHbLIX HAMPSDKEHUI HA rnybuHe Z;
g — KO3 MDULUUEHT CHIDKEHUA HANPSHKEHUI C rMyOMHOW, KOTOPLIA NPUHUMAIOT PABHbIM:
r4=1,0-0,00765z npn z < 9,15 m; r.2
rq=1,174-0,0267z npn 9,15 M<z<23 m. (r.3)

Pacuyet t, OCHOBAH Ha NpPEACTaBAEHMU O TOM, YTO CEWCMUYECKME CABUIOBbIE HAMNpPsDKEHUS B
3aaHHOI TOUYKe MaccuBa BO3HUKAIOT B CBA3N C pacnpoCTPaHEeHWeM B HEM NPEUMYLLECTBEHHO MonepeyHbIX
BOINH B BEPTWKANbLHOM HanpaBneHuun, a cTond rpyHTa Haj BblAENEHHbIM 3NIEMEHTapHbIM 00bEMOM IPyHTa
Ha 3aJaHHoN rnybuHe z konebnerca kak abCcomoOTHO xecTkoe Teno. Ho nockonbky 3TOT CTONO rpyHTa B
[eNCTBUTENBLHOCTU BeaeT cebs kak gedopmupyemoe Teno, TO peanbHble CABUIOBbIE HanpshkeHusa OyayT
MeHbLLIE, MpMYem 3Ta pasHuLa Bo3pacraeT ¢ rnybuHon. B ¢Bs3u ¢ 3Tum B pacyeTbl U BBOAAT kO3(puumueHT
CHUXXEHUSI HANPSHKEHUI I'y,MEHbLUE UMN PaBHBLINA 1.

1.2 PeanbHasa UCTOPUA CEMCMUYECKOrO Harpy>XeHMs rpyHTa HOCUT Cllyd4alHbli Xapakrep, U B Lensx
NMPOEKTHbIX pacyeToB OObIYHO €€ MPUBOASAT K OKBMBANEHTHOMY B CUIOBOM OTHOLLEHWUM PErynspHOMY
Bo3aeicTBUIO. OKa3aHO, YTO CpeaHee 3HAYEeHWE LMKNMYECKUX CABUIOBbLIX HANpPSDKEHUN T, AN TaKOro
3KBWUBANEHTHOrO BO34EMCTBUS MOXHO C YAOBMNETBOPUTENbHOM TOYHOCTLIO NPUHUMATL PaBHbLIM NPUMEPHO 65
% Tmax. [109TOMY B BblpaxkeHun ansa CSR nosiBnsieTca COOTBETCTBYHOLUMI MHOXMUTENb. BenuunHa apay
NPUHAMAETCA PaBHOW CpeaHeMy reOMETPUYECKOMY 3HAYEHUIO ANSA TOPU3OHTamNbHbIX COCTaBASAIOLLUX
0XXUAAaemMoro Tomn4yka.

MonyyeHHoe 3HayeHue 1 crnefyer  YMHOXMTb Ha  BenuuuHy MSF, UMEIoWylo  CMbICn
AONONMHUTENLHOTO  MOMPaBOYHOrO  Koadpdpuumenta. [Ona  CEMCMUYECKMX COOBLITUA C  HEKOTOPLIMU
mMarHutygamu MSF MOXHO NnpuHATL No Tabnuue .1 unu paccyutatb no dopmyne (.4).

Tao6nuua .1 —MardutyaHble macwrabHble hakTopsl

MarHutyaa 5,50 6,00 6,50 7,00 7,50 8,00 8,50
MSF 2,20 1,76 1,44 1,19 1,00 0,84 0,72

MSF=10>%/m,2%C. (r4)

1.3 KonuyecTBO SKBMBANEHTHbIX LMKIMNOB PErynsipHoOro Harpyxeuus N B nabopaTtopHOM

JKCMEPUMEHTE, MOAENMUPYIOLLEM CENCMUYECKOE BO3AEHCTBME, 3aBUCUT OT ANMUTENIbHOCTU COTPACEHUN, a

cnefoBaTenbHO — OT MarHUTyabl Tonyka. KonMyecTBO LIMKINOB HarpyxeHusi onpeaenstot no tabnuue .2, a
ANA ApYrMX MarHUTya — UHTEPNonaumuen npuBeaeHHbIX 4aHHbIX.

Tabnuuya .2 —Konuyectso LUMKNOB HArpyKeHUSA

MaruuTtyna 5,25 6,00 6,75 7,50 8,50
N 2-3 5 10 15 26

OnucaHHbIN pacyeT JaeT MakcuManbHOe 3HAYEeHUE OXWUAAEMbIX LIMKIUMYECKUX HANPsDKEHUN CABUra
npu 3eMrneTpsiCeHUUN Ty, KOTOPOE MPU MPOBEAEHUN TPEXOCHbLIX ANHAMUYECKUX UCMBITAHWI COOTBETCTBYET
MonoBMHE amMNnUTyabl OCEBOW AMHAMUYECKON Harpyskn (tcy). Bce HeobGxoaumble aAns pacyeTa napameTpbl
3aHocaAT B Tabnuuy no dopme Tabnuupl .3.
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Tao6nuya .3 —Pe3ynbTarbl pacdeTa aMnauTyabl AUHAMUYECKON HArpy3Ku

FnybuHa Mepuopa
Gy, amay, | Marvutyaa Tav Cd,
O6pasey 0T6(I)vrl)a z, | \a nOBTopT_Ieel\:ocm T, o M MSF Iy a «a

1.4 [OuHamuyeckue Harpy3ku npu  UCNbLITAHWAX cneayetr 3anasaTb B COOTBETCTBUM C
XapakTepucTukaMu  OXMAAeMblX CEeWCMUYEeCKMX BO3AEWCTBUW MPU  MAKCUMANbHOM  pPacyYeTHOM
3eMIETPACEHUU: MarHUTyaon M,, NUKOBLIM FOPU3OHTAsNbHBLIM YCKOPEHUEM HA MOBEPXHOCTM MouBbl PGA,
M/C?, U ANUTENLHOCTLIO OXWAAEMBIX COTPACEHM. ECNM BO3MOXHOCTH 06OPYA0BAHUA NO3BOTISIOT, MOXET
BOCNPOM3BOAUTLCA M npeobnajalowmi  4acTOTHLIM  AMana3oH  BO3AEMCTBUI, XOTA €ro TO4YHOEe
MOAENUpPOBaHME He uMeeT OOonblIoro 3HayeHusa. Yactota BO3AENCTBMA NPU WUCMLITAHUAX HE AOIDKHA
npesblwarb 10 Iy,

I.1.5 B cnyyae, korga o4arm BO3MOXHbIX 3€MNETPACEHUN PacnoNOXeHbl HA 3HAYMTENLHOM yaaneHun
(COTHM KMNOMETPOB), M B CMNEKTPE OXWAAEMOro CcelcMu4eckoro Bo3aeicTeua OyayT npeobnaaatb
NOBEPXHOCTHLIE BOSHbI, PEKOMEHAYETCA NPOBOAUTL OPUEHTUPOBOYHBINM PACYET BO3MOXHbLIX HAMPSDKEHUA B
NOBEPXHOCTHOW BOJTHE UCXOAA U3 YCNOBUIA, ONUCaHHbIX B I.1.6.

1.6 Hanpsbkennss B BOnMHe AaHHOro tuna o, kla, moryt ObiTb paccuMTaHbl B COOTBETCTBUMU C
dopmMynon

o=pCV, (r.5)

rae p — NAOTHOCTL FPYHTa B CRoe pacnpocTpaHeHUs BOMHbI, M,

C — CKOPOCTb pacnpoCTpaHEHUs BOSHbI, M/C;
V — CKOpOCTb CMELLEHUA YaCTuUL, B BOSTHE JaHHOrO TMna, M/c.

Mony4yeHHaa Takum 06pasom aMnNnNUTyAa AMHAMUYECKUX HanpsbkeHWn B NOBEPXHOCTHON BONHe Panes
OT BO3MOXHbIX YAaNeHHbIX UCTOYHMKOB [AOIDKHA pacCcMaTpuBaTbheCsl kak Haubonee HebGnaronpuaTHaa ans
YCTOMYUBOCTM FPYHTA W AAIOLLYIO OLEHKY CeCMUYECKON YCTOMYMBOCTU IPYHTOB.

2 MetoaMka KONMMYECTBEHHOW OLEHKM [AUHAMMUYECKUX HArpy3ok OT MPOMBbLIWSIEHHOrO
060pyaOBaHUA U NIMHEMHBIX COOPYXEHUN

2.1 Ona pacyeta AUHAMUYECKUX HArpy30K OT CYLLECTBYIOWMX UCTOMHUKOB HEODXOAUMbBI CBEAEHUSA O
crieayouwmnx napaMmeTpax:

a) BMBPOCKOPOCTU konebGaHui 4acTuL, OT UHTEPECYIOLLero UCTOMHKUKA, NO KOTOPbIM Aanee BO3MOXHO
paccyuTaTb BUGPOYCKOPEHUA MNKU aMNAMTyAbl AMHAMUYECKMX HANPSOKEHUN; NGO

0) HaNpPsPKeHWs!, BO3HUKAIOLWMUE B FPYHTAX NPU PacnpoCTPAHEHUN BOSH HANPSHKEHWA.

BTopoii BapuaHT siBrsieTca 6onee HagexHbiM, HO U 6onee Tpyaoemkum. Heobxoaumasn nHcopmauus
MOXeT ObITb NMOny4YeHa TONMbKO MO pe3ynbTaTam MONEBbIX CeMCMUYECKMX HaAbnoaeHui BONMU3M UCTOYHUKA
BMOpauwit, BKNoYaoLWmx B ce6s:

a) uamepeHue BuOpauui NO TpeM KOMMOHEHTaM BONU3WM NNOWAA0K pa3melleHus oObeKToB Ans
NOJIy4eHUsi CKOPOCTEN CMELLIEHUSA YacCTUL, TPYHTa B CENCMUYECKUX BOSHAX;

6) manornybuHHble cerdcmmuyeckue HabnoaeHus;

B) U3MepeHue BuOpauuin B CKBaXKUHaxX Ana onpeaeneHns 3aBUCMMOCTU UHTEHCUBHOCTM konebaHuii oT
rnyOuHbl.

2.2 [Ona pacyeTa NUKOBLIX HANPSXKEHUW HA (PPOHTE BOSIHBI OT pPaccMaTpPUBaemMoro UCTOYHMKA
M3MEPEHHBIE 3HAYEHNSA CKOpOCTen V, M/C, CMELLEHNUA YacTuLl cneayeT nepecuntaTb B HaNpsXxeHus o, kla, B
cooTteeTcTBUM ¢ hopmynow (I.5).

2.3 Ansa npoektupyembix hyHaaMeHTOB 060pya0BaHUS C AUHAMUYECKUMU Harpy3kamu oxxuzaemble
BO3JENCTBMA HA NOACTUNAIOLME [PYHTBI CneayeT pacCyUMThIBATL NO XapakTepucTukam OXxuaaemoro
CMIOBOro BO3[ENCTBUSA, KOTOPLIE YKa3blBAOTCA B macrnopre obopyaoBaHua u3rotosutenem. UcxoaHbimu
napameTpaMmu sBRSIOTCA Macca, paboyasa vactota M amnnutyaa konebanuii yCTaHOBKW, a Takke
KOHCTPYKTUBHbIE XapakTepucTukn dyHaaMeHTa (reomeTpus, macca, nnowaap, rnyGuHa 3anoxeHuns).

Mpu McnbITaHMSAX TPYHTOB HA BMOPONON3y4eCTb KOMMYECTBO LMKIIOB HArPY>XEHUs AOIMKHO ObiTb He
mMeHee 500 ans nonyyeHus HAAEXHOrO TpeHaa HakonneHusa aedopmMauum BO BpeMEHW No pesynbratam
UCTbITAHWNIA.

.3 MeToamMKa KOsIM4YeCTBEHHON OLIEHKU BOSIHOBLIX AMHAMMYECKUX HArpy30K Ha aKBaTOPUAX

3.1 MeToanka OL€HKM WUTOPMOBBIX BO3ZAEUCTBUMA HA AOHHbIE NPYHTbI
[ns pacyeTa AMHAMUYECKUX HaNPSDKEHWI B JOHHBIX TPYHTAX UIM rPYHTax 06paTHOM 3aCbiNku TpaHLUen
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TpybonpoBO/IOB B pe3ynbTaTe LUTOPMOBBLIX BO3AENCTBMIN HEOOXOAUMbI CBEAEHUSA O PACYETHOW BbICOTE H,,
M, u nepuoae T, C, BOMH 3aAaHHON 06ECNeYEeHHOCTH, a TaKKe PACYETHON ANMUTENLHOCTU TaKOro LWTopMa f.
3TN XapakTepUCTUKM OMPEAEensioT N0 AaHHbIM MHOTOMETHMX FMAPOMETEeOopPOornorMiyeckux HabnwaeHui B
paiioHe pasmelleHus obbekTa. LLITopMOoBOE BO3AEWCTBME B YCMOBUSIX TPEXOCHOTO CXAaTust MOAENUPYETCH
KBa3MrapMoHWYECKUM AUHAMUYECKUM Harpy>KeHMeM ¢ 3aaHHON amnnuTyaou.
AMMAUTYAY AMHAMUYECKMX HanpsbkeHun, kla, paccunTeiBalOT No hopmyne
64=0,5p,Hu, (rs)
rae py — 06 beMHbIN BEC MOPCKON UMK NPECHON (B 3aBUCUMOCTU OT BOAOEMA), BOAbI kH/M>.
YacroTy HarpyxeHus, U, NPUHUMAIOT B COOTBETCTBUM C PaCYETHLIM NEPUOLOM BOSHbI
F=1/T,, r.7
a KONMMYeCTBO LIMKIOB BO3AENCTBUA
N=t/Ty. (r.s)

3.2 MeTOoaMKa OLIEHKU BONTHOBbIX BO3AENCTBUM HA OTKOCHbIE COOPYXEHUA

OuHaMnyeckme HanpsaXKeHMA OT BOJSIH Ha OTKOCHbLIE COOPY)KEHMS, HaANPUMEP Ha TPYHTbI B COCTaBe
NOMMEHHbLIX HacCbINeW, CrnegyeT paccyuMTbiBaTb Kak BOJSIHOBOE paBneHuwe B cootBeTctBun ¢ CI
38.13330.2012 (npunoxeHue [0). CpeaHIo BbICOTY BOSH, YaCcTOTY U ANWMTENbHOCTb BO3AENCTBUSA CneayeT
onpeaensitb N0 AaHHbIM MHOTONIETHUX FTMAPOMETEOPONOruyecknx HabnaeHuit B panoHe pabot, Moaenupys
BO3ENCTBUE KBA3UTAPMOHNYECKUM AUHAMUYECKUM HArpy>KeHnem € pacCYUTaHHOW aMnnuTya0n BOMHOBOIO
AaBneHus.

23



FOCT P 56353—2015

MpunoxexHue [
(o6s3aTenbHoOe)

MpuMepbl rpadnyeckoro ohopmM/IeHUS Pe3y/ibTaToB UCMNbITaHWSI TPYHTA METOAOM
ONHaMNYECKOTro TPEXOCHOIO CxXaTus

[.1 Mpumepbl rpadMKoB 3aBUCUMOCTU NpuBeaeHbl Ha pucyHkax A.1-4.4.

OTHOCUTENIbHOE NopoBOe
OceBas gecopmauus e, % nasneHne PPR

10
0,8

0,6

0,0

KonnyectBo uUnknoB HarpyxexHuma N

PucyHok 4.1 - pacduk 3aBMCMMOCTN OCEeBON AedopmMaunn 1 v OTHOCUTENBHOIO NOPOBOrO AaBsieHUsa 2 oT
ynucna UMKNoB AUHAMUYECKOTO HarpyxeHus

MakcumManbHOe KacaTtenbHOoe HanpsxeHue g, kMa

CpepHee athbpekTuBHOE HanpsaxeHue p', klMa

PucyHok [.2 - Ipadymk 3aBUCMMOCTN MaKCMMasibHbIX KacaTefibHbIX HaNpPsXeHuli q 0T CpeaHuX
3 ekTuBHbIX p' (TpaekTopmsa ahekTUBHbIX HAMPSAXEHUIA)
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OceBas fecopmauus, 4011 eauHNLbI

Int

PucyHok [1.3 - pacdhunk 3aBUCMOCTN OCEBbIX AedopMaunini oT norapudma BpEMEHN HarpyxeHus

[(naBHOe HanpsxeHne 0,,MMa

PucyHok [1.4 - OnpeaeneHne yMeHbLIEHHOIO 3Ha4YeHMs Moayns gedopmalmy rpyHTa no pesynbraram
KMHEMATUUYECKOT0 HarpyXeHus ¢ HaJlI0XXeHNEM AMHAMNYECKOro BO34elicTBUSA
0.2 YMeHbLUEeHHbIi MoAynb fedopmaunum B KAHEMATUUYECKOM PEeXUME HarpyXeHuss ¢ HanoXeHuem
ONHaMUYecKoro BO3AeicTBUSA onpeaensoT no popmyne
Ered=tga. 4.1)
Cekywnin mogynb gedopmMmaymm B KNHEMATUYECKOM (CTATUUYECKOM) pexume HarpyxeHust onpegenstoTt
no cpopmyne

E=L0. @-2)
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0.3 TMpumep puarpamm Ans onpefefnieHns LUHAMWYECKOro MOAYNA YNPYroctTu U AUHAMMWUYECKOTO
moaynsa gecopmauun npueefeH Ha pucyHke [.5.
OceBoe HanpshxeHue cu, KlMa
200
190
180
170
160
150
140

Aec
130 A

0.05 0.07 0.09 0.11 0.13 0.15 0.17 0.19

OceBas gecopmaumns, & e-lO—3

OceBoe HanpsxeHune cu, kMa

PucyHok .5 - Onpegenexnve auHaMmuyeckoro mogynsa aecgopmaunmn rpyHta no pesynbraram
ANHaMUYECKOro TPEXOCHOIO CxaTtus

0.4 OnHaMmunyecknit Moaynb ynpyrocT paccuutbiBaloT no hopmyne

EXpAcTt/Oe ¢ Aa.3)
OvHamuueckuii Mogynb Aedopmaunn paccuuTbiBaloT no hopmyne

EcAC/Aena-tp. (84)
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Mpunoxenue E
(pekomeHayemoe)

OueHKa BepTUKasibHbIX 0CafoK MOBEPXHOCTU MaccuBa B pe3yribTare
pPa3XuKeHUs1 FPyHTOB

E.1 MeToauka onpeaeneHnsa ocagkm Maccusa B 3aaHHOW TOYKE CBOAMTCS K BbISIBIIEHUIO MOLLHOCTU
pasxumkaemblX Npu 3eMnNeTpsaceHnn 3aaHHoM CUMbl OTMOXEHUA U K 3KCNEPUMEHTAlNIbHOMY ONpeaeneHunto
ynnoTHAEeMOCTU MacCuBa B AAHHbIX YCHNOBUAX. YNNoTHAEMOCTb HECBSA3HOro TPYHTa NpuU pas3XXuxXeHnu
KONMYECTBEHHO XapakTepusyeTcs KoapULUMEHTOM YNIOTHAEMOCTHU:

Ae
Ry=———, (E.1)
e, —e
rae Ae — ymeHbLUeHne KoadduLUmMeHTa nopucTocTu NPU YNIOTHEHUM MOCHE Pa3XKUKEHUS;
€9 — HavanbHbIN KO3(PMPULMEHT NOPUCTOCTU rPyHTA (B €CTECTBEHHOM 3aneraHun);

€min — KO3(PULUMEHT MOPUCTOCTU B NPEAEenbHO MIOTHOM CIOXEHWW [0 AaHHbIM CTaHAApTHOro
ynnotHeHusa (FTOCT 22733)].

Mo cBoemMy (puamyeckomy CMbICNy 3Ta BENMMUMHA XapakTepusyeT AOMI0 NOTEeHUManbHO BO3MOXHOW
06beMHON aedopmaLmmn, peanu3oBaHHON NPU YNIOTHEHUMW TPYHTA B AaHHbLIX YCNOBUSAX.

3agava cBoguTcs, TakMm 00pa3oM, K OnpeaeneHuio Ae nocne UUKIMYecKOro BO3AeNCTBUS U
peLuaeTcs 3KCMEePUMEHTANbLHO NyTEM pPekoHcoNnuaaummn obpasua B APEHUPOBAHHBIX YCIIOBUAX MO OKOHYaHUM
OUHAMUYECKOTO TPEXOCHOr0 CXaTus Npu  CKAMAIOLIMX HAMNPSHKEHUSAX, COOTBETCTBYIOLUMX YCIOBUAM
€CTECTBEHHOr0 3aneraHus.

E.2 Tlo OKOH4YaHMM LMKNUYEeCKoro Bo3aelcTBua K obpasuy ana obecneyeHus paBHOMEPHOTO
OPEHUPOBaHUSA vepe3 ApOocCenb crnefyeT NPUNnoXWTb NPOTUBOAABIEHME, 9KBUBANEHTHOE BO3HUKLLEMY NpPU
OVUHAMUYECKOM Harpy>xeHun noposoMy AasneHuto. OTTOK Bnarm OCYLUECTBASAT MO Mepe MnaBHOro
CHIXEHMA NPOTUBOAABMNEHUS, & A€ pacCuMTbIBaOT No 06beMy omxkaTon u3 obpasua Bnaru. Ocagky cnos
MOLLIHOCTbIO H fanee paccyuTbIBaOT No opmyne

H

l+e,

Mpu HanMuum B paspe3e OCHOBaHMSI HECKOSbKUX PadKmKalOLMXCA CrnoeB obLuylo ocagky Maccusa
cneayeT paccunTbiBaTh NOCMNONHLIM CYMMUPOBAHWUEM 0CAZOK STUX HEYCTOMUNBLIX TOPU3OHTOB.

min

5= Rg(ey =€) E2)
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MpunoxeHue XK
(pekomengyemoe)

OueHka natepanbHbIX AecopMaLmii FPYHTOB B pe3yrbTare ux pasXwmkeHusi

X1 DNatepanbHble aedopMauuu rPyHTOB NPU  UX PaKDKEHMM OLUEHWBAKOT C  MOMOLLbIO
3MMNUPUYECKOTO MOAXoJa, B OCHOBY KOTOPOro MOSIOXKEHbI KOPPEMSLIMOHHbIE 3aBUCMMOCTU  MeXay
HabnoaaBWMMUCA  NOCNEACTBUAMM  peanbHbIX 3EMMETPACEHWA, MX napaMeTpamu U MOLLHOCTbIO
pasxuxxaeMblx rpyHTOB.

IlatepancHble aedopMauuM pacCUUTLIBAIOT TOMbKO AMNS NOTEHLUMAmNbHO Pa3MKAOWMUXCA TPYHTOB,
npyu STOM ANUTENLHOCTb CEMCMUYECKOrO BO3AENCTBUA YUMTLIBAIOT BBEAEHUEM B PACHETHbIE 3aBUCUMOCTH B
Ka4yecTBe napameTpoB MOMEHTHOM MAarHuTyAabl TONYKA W SMNULIEHTPAnNbLHOro paccroaHus. Kpome Toro,
TpebyloTCcA CBeAeHMs O [paHyNOMETPUYECKOM COCTaBe [PYHTOB, KOTOpbI  onpedensieT  ux
BOAONPOHNLAEMOCTb, a CNEA0BATENbHO, M CKOPOCTb AUCCUNALMKU NOPOBOTO AABMEHUS, a TaKkke BNUSIET Ha
BA3KOCTb Pa3KUIKEHHOTO rpyHTa.

.2 BenuunHy Dy cneagyeTt paccymMTbiBaTh B 3aBUCUMOCTM OT 0CODEHHOCTEN penbeda yvacTka.

[ns NonoroCKNOHHbIX yY4aCTKOB PEKOMEHAYETCS CrieyioLas 3aBUCUMOCTb:

Ig D, =—15,7870+1,1782M,, —0,92751g R —0,0133R +
+0,42931g S +0,34831g H, +4,52701g(100— FC, )—09224D,,, - K1)

Ons yyactkoB co cBOOOAHLIM OTKOCOM (BONM3uU 0OpbLIBOB, KPYTbix Geperos) ata 3aBUCUMOCTb UMEET
BUA:
lg D, =-16,3658 +1,1782M,, —0,92751gR - 0,0133R +0,65721gY +

+034831gH, +4,52701g(100 - FC, ) - 09224D,,,, 0K2)

rae My, — MOMEHTHasa MarHuTyaa oxuaaeMoro 3emneTpaceHus;

R — pacctosiHme [0 CEMCMMYECKOro WCTOYHMKA (ANA MarHuTya MeHee 6 — anuueHTpanbHoe
paccTosiHue), KM;

S — YKNOH NOBEPXHOCTH, B NPOLIEHTAX;

Y — OTHOLLEHME BbICOTbl OTKOCA K PACCTOSIHUIO OT €ro MOAOLLBLI 10 PACCMATPUMBAEMOW TOYKMU, B
npoueHTax;

H, — cymmapHas MOLLUHOCTb MOTEHLUUANbLHO Pa3XMKAIOWMUXCA BOAOHACHILLIEHHbIX HECBA3HbIX
TPYHTOB C nNoTeHuuanom pasxuxenuna (FTOCT 25100) F;<1,15;

FC, — cpeagHee coaepXaHue MblneBaTo-rMMHUCTBLIX YacTuy (dpakuun auametTpom meHee 0,074
MM) FPYHTOB, BXOAALLMX B Pa3xuKaemyio TOmLLy, B NPOLEHTaX;

Dsp. — cpeHuii anameTp Yactul AN 3TUX FPYHTOB, MM.

>K.3 B cnyyae pasBuTMSI C MOBEPXHOCTM CENCMMYECKM MSATKMX FPYHTOB BenuuuMHa R AOmMKHA ObiTb
CKOPPEKTUPOBAHA C YYETOM BO3MOXHOIO ycuneHusi konebavuin B6nu3u cBoOOHON MOBEPXHOCTM MacCuBa.
KoppekTMpoBKky NpPOBOAAT MO cneuuanbHOW HOMOrpaMME Ha OCHOBAHMM 3HAYEHWW MarHuTyabl M
0XXMAaemMoro MUKOBOrO rOPU3OHTANbHOIO YCKOPEHWsl, a B COOTBETCTBYIOLUME YpaBHEHUA BMECTO R
NOACTaBNAIOT HaWAEHHOE 3KBMBANEHTHOE 3HaueHue. Takas npoueaypa pekoMeHAyeTcs Npu MarHuTyaax He
6onee 8 n PGA, meHbllem unu pasHom 0,4g. 3a npeaenamu ykasaHHOro AuanasoHa HaeXXHOCTb OLIEHKM
nareparnbHbiX CMELLEHUA T[PYHTOB CHWXaETCs, 4YTO crneayeT yuuTbiBaTb MPU OUEHKE MOCneaCTBuN
pasXmKeHus.

>K.4 lMpuBeaeHHble 3aBUCMMOCTU HENPUMEHUMbI A1 OLIEHKW CMELLEHWI IPYHTOB MPU BOSHUKHOBEHUU
CENCMOreHHbIX OMON3HEeNn TeyeHus, a npu S menblie 0,1 % pasxuxeHne NPUBOAUT CKOpPEE K HEPETYNSPHbLIM
BEPTUKANbHbLIM AePOPMaLMAM, YEM K PACTEKAHMIO FPYHTOB.

Mpu oueHke CyMMapHOW MOLUHOCTU Pa3XMXKAEMbIX OTMOXEHUW HEOOXOAUMO PYKOBOACTBOBATLCA
cneayoLwmMy npasunamu:

a) Npu HaNM4UKU TOHKOTO Crnos, pasaensioLero 6onee MOLHbIE pa3XuKaloLmMecs NnacTbl, ero cneayeT
BKJIIOUUTb B H;, NOCKONbKY B CMeLLeHne OyAeT BOBNeYeHa BCS TONLLA;

0) ecnu pasxwkaemble nNnacTbl pasgeneHbl MUHUCTbIM - COEM  3HAYUTENbHOW  MOLLHOCTH
(conocTtaBMMON C MOLLHOCTBLIO Ka)goro u3 Hux) nubo crnoem AOCTOBEPHO HEPAIDKWKAIOLLMXCA TPYHTOB, TO
Ana pacyeToB H, criegyeT nocrneaoBaTeribHO MPUHATb PaBHOM MOLUHOCTU KaXaoro U3 padXmKaloLmxca
Cnoes, a Nosly4eHHbIe ANA HUX CMELLeHNS 3aTeM CYMMUPOBATb;

B) NPW TOHKOM MepecnanmBaHuu pPasXmxaloWwmMxcs U Hepasxuxaemblx oTnoxeHun (H<0,3 m) cneayet
NpuHATL  H;, paBHOW MOLUHOCTM BCEW cnoucton Tonwm, a FC, u Dsy xapakrepusoBarb
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cpeaHeB3BELUEHHBIMW 3HAYEHNAMU ANA BCen TONLLMK;

r) Hepasaxmkaemble NpWU 3adaHHbIX napaMmeTpax 3emneTpsaceHus rpyHtoel (F>1,15), B T. 4. u
pasx;pkatognecs npu 6onee CUnbHbIX TONMYKaX, UCKIIOYAKTCA U3 PACCMOTPEHUS.

YK.5 OnucaHHbI NoAXoA K OLEHKe CYMMAapHOW MOLLHOCTU PasXMKaeMblX OTNOXEHWIA 0O0CHOBaH
haKTUY4ECKMMU  HATYPHbIMU  HAOMIOAEHUAMM NPU  CNEAyoWMX 3HAYEHUAX WCXOAHbIX NapameTpoB,
npueeaeHHbIX B Tabnuue X.1.

Tabnunuya 2.1 —PekomeHayemble gnanasoHbl MICXOAHLIX NAPaMeTPOB AN OLEHKN
nateparbHbIX CMELLEHWUI NPU CEMCMNYECKOM PasXUXKEHUU TPYHTOB

MNapameTp AdnanasoH n3amMeHeHus
Marnutyaa 6,0<My<8,0
OTHOLWEHNe BbLICOTbI OTKOCA K pPacCToAHMto OT noaowsbl A0 [ 1,0% <Y <20 %
paccMaTpuBaeMomn TOYKK

YKNOH NOBEPXHOCTU 01%<S<6%
MOLLHOCTb padxmxaemMomn ToNLWmn 0,3M<H <12m
Cogep)xaHue TOHKUX 4acTul 0% <FC, <50 %
CpeaHui gnameTp Yyactuy, 0.1 MM < D5o; <1 MM
my6GuHa A0 NOAOLLBbI PA3KMKAEMbIX TPYHTOB z<15m
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MpunoxeHune N

(pekomeHgyemoe)

Knaccundmkaumsa gucnepcHbIX rPYHTOB MO AMHAMUYECKON yCTOMUNBOCTU

Tabnuuya U.1

YaenbHas
paccesiHHas aHeprus Pa3HOBMAHOCTU AUCMEPCHBIX
pynnbl Buabl rpyHTOB no = _
npu 0CeBOW FPYHTOB N0 AUHAMMWYECKOW
rPYHTOB cocTaBy o ~
aecdopmaumm 5 %, YCTONYNBOCTHU
KDx/m>
Bonee 60 AunHamuyecku yCcTtonumneble
13-60 OvHaMUyeckn OTHOCUTENBHO
yCTOWYMBLIE
HecBsisHble MecyaHble
OnHaMnyeckn HeycTonymBble, B
2-12 BOAOHACLILLEHOM COCTOSHUU
paxmkaroLmecs
Menee 2 MnbiBYHHbIE
Bonee 500 OuHamnyeckn ycTonymsble
MHaMUYeCKU OTHOCUTESbHO
61-500 A d
YyCTONYMBbIE
CBA3HbIE
MUHEPATbHbIE 1 MNbinesatbie u 3
ODFAHOMUHEDANBHDIE rMUHUCTbIE OWHaMUYeckn HeyCToiuMBbIE, B
P p 6-60 BOAOHACLILLEHHOM COCTOAHUU
BO3MOXHO pas3xukeHue
Mehnee 6 MnbIBYHHbIE
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MpunoxeHue K
(cnpaBoyHOE)

MpuHUMNUanbHas cxemMa AMHaMUUYECKOro HarpyXxeHust obpasua npu UcnbiTaHUSX Ha
PE30HAaHCHO KOJTOHKE

KpyTawuin MmomeHT

GG

Ob6pasey,
rpyHTa

®nKCMpOBaHHbIN
Topel,
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MpunoxeHue /1
(pekomeHayemoe)

Mpumepbl rpadnyeckoro opopMIEHNS PE3YIbTATOB UCTMbITAHWUS TPYHTA METOAO0M
pPEe30HAHCHOW KOTOHKK

N.1 Mpumepbl rpadMyeckoro oopMIeHUsl Pe3ynbTaToB WCMbITAHUA TPYHTA NPUBEAEHbI HA PUCYHKAX
ni-n.3.
Ledopmauus casura, %

50 70 90 110 130 150 170 190
YacTtoTa, Ny,

PucyHok /1.1 - Mprmep pe3oHaHCHON KpMBOW obpasua rpyHTa
[Jedopmaumsa casura, %
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PucyHok /1.3 - Tpumep 3aBUCUMOCTW YNPYrnx u AUCCUNATUBHBLIX XapaKTepUCTUK FIMHUCTOrO rpyHTa oT
YPOBHA CABUTOBbLIX fledhopmaLmii No pesysnbTataM OLHOTO UCMbITAHUSA HA PE30HAHCHOW KONOHKe

N.2 Ons nonyyeHus KaxAol 3KCNepuMMeHTanbHON TO4YKM Ha pucyHke J1.3 NpoBOAAT onepauunu,

npueBefeHHble B J1.2.1-J1.2.3.
N.2.1 Ana pacyeTa guMHamuyeckoro moAyns cgsura G ¢ pe30oHaHCHOW KpPUBOW KaX[oro OTAeNbHOro

JKCNepMMeHTa CHMMAalT 3HayeHWe pPe30HaHCHON 4vacToTbl KonebaHuin ® B TOuke, COOTBETCTBYHOLLEN
mMakcumanbHoi aedopmaunn casura (111 'y gna YiaXpasHo 0,08 % - cm. pucyHok J1.1). Mo nonyvyeHHomy
3HAYEHN0 PEe30HAHCHON 4acTOoTbl B COOTBETCTBUM C hopmynoit (7.1) paccuuTbiBalOT CKOPOCTb NOMNEpPeyYHoi
BOJIHbI \/S, @ 13 Hee no copmyne (7.2) - 3HadeHne G npu gaHHoi YIaX

N.2.2 [Ana pacyeta koadduumeHTa nornoweHns D c rpadmka 3aTyxaHuss cBOGOAHbLIX KonebaHwuii
(pucyHok J1.2) cHMMAlOT 3Ha4YeHWs MakcumasnbHol gedopmaunn casura B Kaxgom uukne YiaX u ctposat
NNHEWHY0 3aBUCMMOCTb (CM. pucyHoK J1.3):

Ymax(0 =yo-8Inf, n.1)
rae YO- nuKkoBOe 3HAueHMEe OTHOCUTENbHOI AedhopMaLnm CABUra B NEPBOM LMKIE;

5- norapudmunyecknii LEKPEMEHT 3aTyxaHus.
N1.2.3 To BenuynHe nocnefHero B COOTBETCTBMM € hopMynoli (7.4) paccuuTbiBaloT 3HavyeHue D.
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MpunoxeHne M

(pekomeHayemMoe)

Mpumepbl rpanmuyeckoro opopmMaeHns pesynbTaToB UCMbITAHUS TPYHTA METO/I0M
KpyTUNbHOTO cABura

HanpsxeHune casura, klMla

PucyHok M.1 - Mpumep AedhopMUpoBaHus rpyHTa Npu KPYTUIBLHOM caBure

PucyHok M.2 - OnpeaeneHvie gUHaMMUYeckoro Moay st CABUra 1 KoaguumueHTa norioweHns no netne
rmctepesuca
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