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Beenenue

B CBSI3¥ ¢ MHTEHCHBHBIM PAa3BUTHEM B ITOCJICIHHKE TOAbI CTPOUTEJILCTBA B MOCKBE 3/aHKUM [TOBBIICHHOMN
3TAXXHOCTH M BBICOTHBIX € ITYOOKOH IMOA3EMHOM YacThIO H NMOA3EMHBIX COOPYXKECHHH BO3HUKIIA HEOOXOIH -
MOCTb B OLICHKE CTPOHMTEJIEHBIX CBOHMCTB IPYHTOB, 3ajerailmx Ha Oonpmuux raybuHax. K 3TUM rpyHTam
OTHOCSTCS I'PYHTHI IOPCKOT0, MEJIOBOTO U KAMEHHOYTOJILHOTO e PHOIOB.

OleHKa XapakTepUCTHK 3THX T'PYHTOB Ha OCHOBE CTAaTUCTUYECKOTO 0000ILECHHUA HAKOIUIEHHBIX apXUB-
HbIX JAHHBIX MHXEHEPHO-ICOJIOTHYECKHUX U3bICKAHUH SIBJIsAeTCS aKTyajlbHOM 3ama4eil.

1711 BHIMOJIHEHUST pabOTHl OBL1 MPOBEACH COOp apXWBHBIX MAaTepHAIOB JA0OPATOPHBIX U TTOJIEBBIX
UCNBbITAHUN JOYETBEPTHYHBIX IPYHTOB MOCKBEI M3 OTUETOB IO HHXEHEPHO-TEOJIOTHYECKHUM M3BICKAHHUAM
4() opraH#3al i, TPOBOAAMINX H3BICKATE/JIbCKUE pabOThI Ha TEPPUTOPHUU ropoaa, NOCTYITHBIIUX B HHCTHTYT
10 KOHKPETHBIM O0OBEKTAM [IPOCKTUPOBAHHS.

B HacTosiiieM CTaHAapTe IPUBOASTCSA PE3YALTAaThl HCCIICAOBAHHM IS FOPCKUX J; TIMHUCTHIX TPYHTOB.

Cobpansl pe3ynsTaTsl 1a00PATOPHBIX HCIIBITAHUH FPYHTOB HA KOMITPECCHIO U OJHOIUIOCKOCTHOM Cpe3 U
PE3VYLTAThI OJEBEIX UCTIBITAHMHM IIITAMITOM M IIPECCHOMETPOM, a TAKXKE JaHHbIe CTATHYECCKOro 30HIAUPOBA-
Hus 30HA0M Il Tima o 187 mnontagkaM U3bICKAaHUH.

XApaKTEPUCTHKU TPYHTOB: MOLYb AedopMauuy £, yrojl BHYTPEHHEIO TPEHUS @ U YICJIbHOC CLEILIC-
HUE ¢ ObUIH MOABEPTHYTHI CTATUCTUYECKON 00paboOTKe C LeabI0 YCTAHOBIEHUS KOPPEISIIMOHHEIX CBI3EH
3THX I1apaMETPOB ¢ (PHU3UYECKMMH XapaKTEPUCTUKAMHM, a 11 MOAyasl AedOpMALIUH €lIe ® C YACJIbHBIM
COIIPOTHBRJICHHAEM TPYHTA IIOA KOHYCOM 30HOA ¢ TPHM CTAaTHYCCKOM 30HIMPOBAHMHU. KpoMme Toro, Obuiu
BBITIOJTHEHEI MCCICAOBAHUSA I ITOJYYCHHUA KOPPHULUMEHTOB NEPEX0oAa OT KOMIPECCHOHHOIO MOOYJIS
nepopMallMM K ITaMIIOBOMY. OTHeNbHBIC M3BICKATEIBCKME OpPraHU3alivy ISl 3TOM LEJTIH HCHONB3YIOT
KOPPEKTUPOBOYHBIC KOXDDHIIMEHTHI, IOJTyYEeHHBIE U YeTBEPTHYHBIX TPYHTOB, YTO HEMIPABOMEPHO.

[Ipu uccnenoBaHuAaX ObLUT UCITOIL30BAH allNapaT KOPpeAIIIMOHHO-perpecCUOHHOIoO aHaIM3a.

Kacasicb HICTOPHH BOIPOCA, CJICAYET OTMETHTH, YTO CTATUCTUUECKNE ODOOILIEHUS PE3Y/IbTaTOB U3bICKA-
HUUA A HCCNIEAOBAaHUA KOPPEAIUMOHHBIX B3aMOCBSI3¢H MeXny NMOKa3aTeIIMU CBOUCTB PYHTOB IIPOBOAU -
auch U paHee. Tak, B 60-¢ roasl XX croneruss momobHas pabota Owulia BeinonHeHa B HUMOCII mns
YETBEPTHYHLIX TPYHTOB, PE3yjabTaTOM 4eio sAsBWIMCh Tabauisl CHull 2.02.01-83* 1 KOppEKTUPOBOUYHEIE
KO3(pPHUIHEHTH K KOMIIPECCUOHHBIM MOAYIaM gedopManuu i derBepTHUHBIX IpyHTOB (CII 50-101-
2004).

Pe3ynsraTsl HCCIIEAOBAHUMA CBA3HA MOOYNS Ae(hOpMaliuy 10 JaHHBIM IITAMIIOBBLIX UCIILITAHUA C YAEIb-
HBIM CONPOTHUBICHHUEM FPYHTA 110 KOHYCOM 30HIA Uig IOpCKUX ITUH MOCKBBI TpHUBEACHH B padore {1], HO
OHH OCHOBBIBAJIMCHh HA HEOONBIIOM CTATUCTHYECKOM MaTepHalle.

Ha OCHOBE IIPOBEACHHBIX HCCICIOBAHMH IUIS IOPCKMX [JIMHUCTBHIX TPYHTOB COCTaBJICHBI TaOJIHIIBI
HOPMAaTHUBHLIX U PACYETHBIX 3HAYEHUM ITPOYHOCTHBIX ¥ AS(POPMALIMOHHBIX XapaKTEPUCTHK U YCTAHOBJICHBI
KO3 (PULIMEHTHI IIepexoia OT KOMIIPECCUOHHBIX MoayaeH gedopMaliiy K IITaMIIOBBIM. /LIS 3TUX IPYHTOB
IOJIYYEHO TAKKE YPAaBHEHHUE I OLIEHKH MOAYJIA Ac(opMaLHu NO pe3ybraTaM CTaTHYECKOTO 30HIUPOBA-
HMs. Pe3yasTaThl [IPOBEACHHBIX UCCIIEJOBAHUM ONYOMINKOBaHEbI B pabote [2].

OTH pe3yJibTaTbl PEKOMEHAYETCS MCIIONAH30BaTh B MPAKTHKE MHXEHEPHO-TEOJOTHYECKAX H3bICKAHHM,
[IPOCKTUPOBAHUA MU YCTPOMCTBA OCHOBAaHHH M (PYHAAMEHTOB, YTO IMO3BOJMUT MOBBICHTH JOCTOBEPHOCTH
nePOpMalLIMOHHBIX ¥ TPOYHOCTHBIX XapaKTEPUCTUK, UCTIONb3YEMBIX B pacyeTax OCHOBaHHIA.

v
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CTAHJIAAPT OPFTAHH3AIIUHU

NEPOPMAIIMOHHBIE U I1POYHOCTHDIE XAPAKTEPUCTHUKN
HOPCKUX INIMHUCTBIX TPYHTOB MOCKBbI

Deformation and strength characteristics
of Jurassic clay soils in Moscow

Hara sBenenns 2010—02—25

1 O0aacTs NpAEMEHEHH

1.1 Hacrosmuii ctaBaapr pacnpoCTpaHAETCd Ha onpeaciacHue ACPOPMALMOHHBIX U ITPOYHOCTHBIX
XapaKTEPUCTUK IOPCKUX J, NIMHUCTBIX TPYHTOB MOCKBbBI. OTH IpyHTHI OBUTH NPEICTaBIICHBI CIIEAYIOIHIMY
OTNIOXEHHMIMHU: J,v — BOJDKCKUI SApyc; J,0X — OKCcOpACKHii ApyC U J;c/ — KenoBeickuit sipyc. B tabo. |
NPUBEICHBI AUAIIa30Hbl U3MECHEHUS U CPEIHUE 3HAYEHUS OCHOBHEIX (PU3UYECKUX XapaKTEPUCTUK TPYHTOB
YKa3aHHBIX OTJIOXKCHHH.

1.2 Crannapt npegHa3HAYCH I OINPEACTIeHUS HOPMATHBHBIX M PaCUCTHBIX 3HAaYeHUH achOopMalHOH -
HBIX ¥ IPOYHOCTHBIX XapaKTEPUCTUK I'PYHTOB 110 TaOMUIIaM ¥ YPAaBHEHUSIM B 3ABHCUMOCTHU OT X (PH3Hyec-
KMX XapaKTEPHUCTUK U JAHHBIX CTATHYECKOIO 30HIMPOBAHUS .

1.3 Tabauusl 1 ypaBHEHHUS U1 ONIpENCICeHUA HOPMATUBHEIX U PACYCTHBIX 3HAYSHUH nepOopMalMOHHBIX
¥ [OPOYHOCTHEIX XapaKTCPUCTHK TPYHTOB PECKOMEHAYETCA NMPUMEHSATH ST NMPEABAPUTEIbHBIX PAaCYETOB
OCHOBaHUM Y (pyHIAMEHTOB 3/ITaHUH U COOPYXXEHNH I ypOBHS OTBETCTBEHHOCTU Y OKOHYATEAbHBIX PACUETOB
ocHOBaHu# U byHaaMeHTOB 35aHUH U coopyKeHui 11 1 111 ypoBHEN OTBETCTBEHHOCTH.

2 HopmaTtuBHbIe CCHLUIKH

Taoaxuua 1
T o T T . .
pPaKTepHb 3
Hunexkc SHANCHUS P, T/M % w,, % Ip, % {; fi, M
e 1 N ’. — l | -
Min 1,72 | 0,48 20 5 ~0,25 7
Jy | Max 2,14 1,4 | 55 27 0,90 | 50
CpenHee | 1,92 | 0,77 37 15 0,29 21
| Min 1,62 0,82 39 18 ~0,26 7
J0x Max | 1,93 1,52 100 62 0,40 50
Cpemnee | 1,75 1,20 30 42 0,04 26
Min 1,74 0,60 33 13 —0,36 11
Jycl Max | 2,04 1,22 88 49 0,35 47
CpenHee 1,84 0,98 l 71 38 0,06 25

B HacTOodmeM cTaHAApTE MCIOJIB30BAHBI CChUIKHA Ha CIEAYIOLIHE HOPMATUBHBIC JOKYMEHTHI:
CI1 50-101-2004

T'OCT 5180—84
IT'OCT 12248—96

['OCT 19912—2001

F'OCT 20276—99

FOCT 2052296

IIpoexTnpoBaHue ¥ YCTPOMCTBO OCHOBAHUM U (PYHIaMEHTOB 3aHUNA U COOPYXE-

HUMU

IpyHTEL. MeTonnl 1a00paTopHOro orpeacaeHus GU3NICCKUX XapaKTEPUCTHK

IpyHTHI. MeToabl 1abOpaTOPHOro ONPEACICHHUS XapaKTePHUCTHK ITPOYHOCTH U JIe-

(GOPMHUPYEMOCTHU

IpyHTEL. METOINI 1T0JIEBBIX MCIIBITAHUU CTATHYECCKUM M ITUMHAMUUYECKHUM 30HIHPO-

BaAHHUCM

IpyHTEI. MeTOAb! TOJIEBOrO ONpeJeIe HUS XapaKTePUCTHK IPOYHOCTH U J€POPMU -

DYEMOCTH

[pyHTBHI. METOABI CTATUCTHYECKOM 0OPabOTKU pE3YNBTATOB UCTIBITAHUH
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3 O01mMe noJI0KEeHH

3.1 Hacroauui ctapaapT npeIHa3sHayeH JIIA ONpeAcaeHHUS CAeAVIOUIUX XapaKTEPUCTHK XOPCKHUX TJIH-
HHUCTBIX TPYHTOB MOCKBHI:

Moayas aedopManvd £ MO JaHHBIM MOJEBBIX UCHBITAHUH TPYHTOB IITAMIIOM H NMPECCHOMETPOM B
3aBUCHMOCTH OT PH3HYECKUX XapaAKTEPUCTHK,

MOyt AepopMan £ Mo JaHHBIM MOJEBBIX MCHBITAHHWH TPYHTOB WITAMIIOM H IIPECCHOMETPOM B
3aBUCHUMOCTH OT YAEALHOTO CONMPOTUBRICHUS I'PYHTa IO KOHYCOM 30HAA ¢ NPH CTaTHYECKOM 30HIUPOBA-
HUMU;

KO3 OUUHMEHTA IIEPEX0a OT KOMIIPECCUOHHOTO MOAYA AedopMaliii K IHNTaAMITOBOMY;

YIJIa BHYTPEHHETO TPEHUS ¢ U YACTIBHOIO CLIETUICHHUS ¢ I10 JAaHHBIM UCIIBITAHUHA Ha Cpe3 B 3aBUCUMOCTH
OT (PU3HUYECKUX XapaKTEPUCTHK.

3.2 MicnbITaHus TPYHTOB LUITAMIIOM BBHITIOAHSUIMCh B CKBaXWHax twiomanbio 600 cm?. UcnbitaHus
IIPECCHOMETPOM BBIIIOIHSIIUCH B CKBAXXHHAaX ¢ UCIOJIb30BAaHUEM DAAUAIIBHEIX TIPECCUOMETPOB M IIPECCHUO-
METPOB C CEKTOPHOU Harpy3Koi Ha CTEHKY CKBaXUHBI. McnbiTaHug NpoOBOIXHANCE B COOTBETCTBUU ¢ OCT
20276.

CTaTuyecxoe 30HIHPOBAHUE IPYHTOB BhINOJIHSUIOCH 30HA0M I Tvna B coorseTcTBUU ¢ TOCT 19912,

KoMIipecCHOHHbBIE UCNIBITAHMS T'PYHTOB BhHINOAHSUTUCEH B coorsercTBUM ¢ [OCT 12248 Ans rpyHTOB
MPUPONHON BIAXHOCTH. 151 UccnenoBaHUM OB MCIIONB30BAaHBI PE3Y/IbTATHl MCHBITAHHUK C KOHEYHOMH
BEPTUKAIBHOM HArpy3koi p > 0,5 MIla. 3HaueHus KOMIIpECCHOHHBIX MOAyJieH JedopMalii BEIYHCIISIIUCH
B IMarna3oHe Harpy3ox 0,2—0,5 MTI1a.

3HAYEHHUS @ U ¢ OTIPEHEISUTACH MO JaHHBIM KOHCOJMIUIUPOBAHHO-IPEHUPOBAHHBIX HCIILITAHUH HA CPE3
TPYHTOB IIPUPOAHOM BIIAXHOCTH B COOTBETCTBUU ¢ [OCT 12248.

Du3nyeCcKre XapakTepUCTHKM I'PYHTOB onpeaessinck B coorseTcTBuy ¢ FOCT 5180.

3.3 Ing cocraBieHHA TaOJIUII HOPMATHBHBIX U PACYECTHBIX 3HAaYeHHH nedOpMalMOHHBIX ¥ ITPOYHOCT-
HBIX XapaKTCPUCTHK I'PYHTOB IIPH CTATUCTUYECCKON 00padOTKE MaTEpHUaJIOB HCIIOJB30BaH allapart Xoppesi-
IIMOHHO-PETPECCHOHHOIO aHAIN3a, MO3BOISIOIMIMM YCTAHOBUTL KOPPEISIIMOHHBIE CBS3M M ypaBHEHUS
PErpeCC MEXIOY MEXaHWYCCKUMU XapaKTepUCTUKaMU E, ¢ U ¢ ¢ OOHOHA CTOPOHHI W (PUIHMUYECCKUMH
XapaKTepUCTHKAMHU U JAaHHBIMH CTAaTHYECKOIO 30HAMPOBAHUS ¢ C Apyroi. TeCHOTAa CBA3M XapaKTEepU3YETCs
KO PULUEHTOM KOppeasdiini R U CpeaHUM KBaIpaTHYCCKUM (CTaHJAapTHBIM) OTKIIOHEHUEM .5 (YIPHJIOXKE -
HUe b).

[Ipn KOPPEISLIMOHHOM AaHAJIMN3€ HUCITONB30BAaHbI CACAYIOHIME (DU3UYECKHE XAPAKTCPUCTHUKH. YUCIIO
IaCTHYHOCTH Ip KaK ITOKa3aTejib BHOA WM TJIMHHUCTOCTH FPYHTA;, KO3I(P@MHUIHMECHT NOPHUCTOCTH ¢ KakK
I0Ka3aTesib TUIOTHOCTH IPYHTa B TNPUPOIHOM 3aJicTaHUM M IIOKa3aTeNib TeKy4YeCcTH [/, KaK IoKasartelnb
COCTOSIHUS I'PYHTA 10 KOHCUCTEHIIHH.

3.4 UcciienoBaHuA KOPPEAALIMOHHBIX CBSI3¢i BHITIOJAHEHBI MCXIY HOPMATHBHBIMH 3HAYCHHUSIMH MEXa-
HHYECKUX U (PU3NYECCKHX XAPAKTEPUCTHUK Y COMPOTUBJIEHHS 30HIAUPOBAHUIO ¢, OIPEACJCHHBIMHU Kak
cpeaHee apuPMETHIECKOE 3HAYCHHUE YaCTHBIX 3HAaYEeHUN JUISl BhIIECNEHHBIX NPU U3bICKAaHUSIX HHXXECHEPHO-
reosorudeckux anneMeHToB (UI'D) (T'OCT 20522).

Jlng onpenesieHuss HOPMAaTHBHBIX U PACYETHBIX 3HAYeHHH E, ¢ M ¢ 0o TabaMuaM U YpPaBHECHUIM
HEOOXOIUMO HCITONBL30BaTh HOPMATHUBHBIE 3HAYEHNUS (PUINIECKUX XapaKTEePUCTUK U COITPOTURIICHHUS 30H-

OUpOBaHUIO g wiig UT'D.

4 OnpeaeneHre Moayis sedopManyu N0 PU3HICCKUM XAPAKTCPUCTHKAM

4.1 HopMaTHBHBIE 3HAUCHHUS NTOJEBOro MOAYIIS AedopMalini F ciaeayeT NpHHUMATD 110 YpaBHEHHIO (1)
WM Taba. 2, COCTaBJI€HHBIX HAa OCHOBE CTATUCTHYECKOM OOpabOTKHU pe3yabraroB MUCIILITAHUM IPYHTOB

HITAMIIOM U IIPECCHOMETPOM (pHC. 1).

£ = 34,30 — 8,84e — 16,50/, (R=0,75; §= 3,5 MIla). (1)
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Tadoawuuma 2

_1_ S e ——— S ——

HopmarueHbIC 3HaYCHUS MOAY./ 14 ae¢opmaunn £, Mlla,
IIpY KOIDDUITUEHTE TIOPUCTOCTH €, PABHOM

[Tokasartens Texyyecty J, |

0,6—0,7 08—09 | 1,2—1,3 1,4—1,5 |

—0,25<1,<0 30 28 | 24 22
e ———— — |
0<1,<0,25 26 24 22 20 | 18 |

0,25< 1,<0,5 22
|l _
0,5<1,<0,75 | 18

45
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30

25

20

Monyns nedopmauuu E

15

10 —@

d
0,60 0,70 0,80 0,90 1,00 1,10 1,20 1,30 1,40 1,50 1,60

KoadpdulLmeHT NOpUCTOCTH €

Pucynox 1 — 3asucHMOCTh MOAYAs AeQOpManHH 1O JAHHBIM mTaMnoBbix (E ) B npeccHomerpuuecknx (£ ) HCOBITAHHIA
(nyr- = 75; n.= 180) or xoahpuIHEHTA HOPHCTOCTH € H NIOKA3aTed TEKydeCTH I, 1151 IOPCKMX IIMHHCTBIX TPYHTOB:

[,:1—(-0,25); 2— 0,0, 3 —0,25; 4—0,5; 5— 0,75

5 Onpenesenne Moay/a aeopManuy No JaHHBIM CTATHYECKOIO 30HIHPOBAHNIS

5.1 HopmaTusHEBIE 3HadeHH 1OJIEBOro Moayiist nepopMauu £ cneayer IpUHUMATE B 3aBUCUMOCTH OT

YACJIBHOIO COIIPOTHBJICHUY I'DYHTA IIOA KOHYCOM 30HIA ¢ HO YpaBHEHHMIO (2), MOJMY4EHHOMY HAa OCHOBE
CTATUCTUYECKON 00paboTKH pe3y/IbTaTOB UCIIBITAHUH FPYHTOB IUTAMIIOM, IIPECCHUOMETPOM U CTATHYCCKHUM

30HAUPOBaHUEM (PHUC. 2).

E=8,5+5¢ (R=0,79; §=4,0 MIIa). (2)

fad
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E, MIla

20

15 -

10 I

5
0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 3,5 6,0

q, Mila

Pucynok 2 — 3aBHCHMOCTD MOAYAS AedopMalii £ o JaHHLIM IITAMIORLIX H OPECCHOMETPHICCKMX HCIIBITARMHM
OT yZieJIbHOIO CONPOTHBJICHHUA MPYHTA MOJ KOHYCOM 30HJA ¢ Iis IOPCKHX [MTHHUCTHIX FPYHTOB:

3KCNEPUMEHTAILHEIC TOUKY: [ — it Jyox; 2 — s J,v; 3 — 3aBUCHMOCTD E = £ (q)

6 KoaddunueHTsl Hepexoaa OT KOMOPECCHOHRHOIO MOy s AeOpPMALIHH K INTAMIIOBOMY

6.1 KoadduiimeHTH nepexona m, 0T KOMIPECCHOHHOTO MOAYJIA NePOpMAlIMH K IITAMIIOBOMY CJIEAYET
NPYHUMATh HJIM B 3aBUCHMOCTH OT KO3(GGOHUUMEHTA TOPHCTOCTH € ¥ oKa3aTesst TEKy4eCTH /; (Tadi. 3), i
B 3@aBUCHMOCTH OT YHCJA IJIaCTHYHOCTH Ip M MoKaszaTeJsst TeKydectu {, (1abi. 4).

Tabn. 3 1 4 cCOCTaBJICHBI Ha OCHOBE CTaTUCTHYECKOH O0PabOTKH pe3yabTaTOB NapaljCJibHBIX ONIPEaCIIC-
HUH Mooyisd AedopMallyd MO MCIBTAHUAM INTaMIIOM Em U Ha Kommpeccuio £, npu 3ToM £ M £,
IPEACTABIAIOT COO0OKM HOPMATHBHBIE 3HaUeHHU 1t UT'D.

OKCIEepUMEHTAIbHBIC 3HaYeHUS Koddulimentam, = £/ E, npuBeqeHbl Ha pUC. 3 1 4.

Taonuua 3
JHaueHUs KoappuumerTa m, npu K03 PUitMeHTe HOPUCTOCTH €, PABHOM —:l
[Toxazarens Texy4ectH /,
0,6—0,8 0,9—1,1 1,2—1,5

— N _.__—_k

: —(,25 — 34 3,6
0 2,8 3,0 3,2 I
0,25 2.4 2.6 2.8 |

0,5 2.0 2,2 2.4
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Pucynox 3 — 3aBucuMoCTs K03 PHIHENTA 11, OT KOMPPHIHEHTA NOPHCTOCTH € M DOKA3ATeNsA TeKydecTH J, 1ia IOPCKHX
IMHAKCTHIX TpyHTOB (n = 32; m, = 2,47+ 0,53¢ — 1,601,; R = 0,79; S = 0,42):
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Pucynok 4 — 3asucamocTs K03pdHIMEnRTa M, OT YHC/IA INACTHIHOCTH [ W NIOKa3aTe s TEKY4eCTH I, 1S IOPCKHX
EIMHHCTLIX TPYRTOB (n = 32; m, = 2,51 + 0,021 — 1,241,; R = 0,83; 5 = 0,38):

10 1 —(=0,25); 2—0,0; 3— 0,25, 4—0,5; 5— 0,75

[Ipy ucnonp3oBaHuu KOIPPHUUMEHTOB m, MO TadA. 3 U 4 I KOPPEKTHUPOBKH KOMIIPECCHOHHBIX
Monyici gedopMaluy NOCACAHUE JOJDKHBI BRBIYMCISTHCS B IMANla30He BEPTUKAIbHBIX AaBneruit 0,2—0.5
MIla, a 3HayeHUst KoadpPpULMEHTA 5, YYUTHIBAIOILErO HEBO3MOXHOCTh BOKOBOTO pacliIUpeHUs TPYHTa B
KOMIIPECCHOHHOM NIpHoOope, COCTaBiaTs 0,4 — 1ia ruH, 0,62 — ansg cyrmuakos u 0,72 — mis cymneceii.
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7 OnpenesieHre NPOYHOCTHLIX XapPAKTEPHCTHK N0 (PHU3NIECKHM XAPAKTEPUCTHKAM

7.1 HopMaTHBHBIE 3HAYECHUS IIPOYHOCTHLIX XAPAKTEPHCTHK IOPCKHX INIMHHUCTBLIX IPYHTOB — yrJia
BHYTPEHHETO TPEHHUA @ U YIOCJIBHOIO CHEIUICHHUS ¢, ITOJIVYEHHBIX II0 PEe3VabTaraM KOHCOJHIUPOBAHHO-
apeHUpoBaHHbIX (KJ/l) HCIbITAHUN IPYHTOB Ha Cpe3, CJIENVeT ONpelc/ATh B 3aBUCUMOCTH OT YMCJIA
IUTACTHYHOCTH [ , ¥l IOKA3aTeNIs TEKY4eCTH I, no ypasHeHusM (3) u (4) wiu Tab1. S (PHC. S U 6):

¢ = 24,4 — 0,14[p ~ 3,351, (nyro=381; R=0,65; 5= 2,3°; (3)
c =49 63 + 0,531p — 44,74IL (”Hr:-) =381; R=0,82; 5= 10 klla). (4)
Tadbauuwa 5
T%OSH&‘I&HHE HopmaTtusHbic 3HaYeHusa @° u ¢, KIla, npy uMcne rnacTHyHOCTH [ . %,
[Tokasatesnb Texydectd I; | xapakrepuc- PABHOM
THKH <7 8—17 18—30 31—40 41—-50 |
- : — _I_ E—
—0,25<1, <0 ®° — — 22 20 19
c, xlla — 65 70 80
— T — — 1
0<f, <025 p° 23 20 18 17
¢, x[la | 50 55 60 70
0,25<1,<0,5 ° | 27 21 19 17
c, IfI'Ia 25 | 40 _:15 50
0,5<171,<0,75 Pp° 22 19 | — —

‘ c, Kl'[a__i 15 20 — —

7.2 PacdyeTHBIC 3HAYECHUSA @ WU ¢ CjeAYyeT BLIUMCIASTL MCXOOS W3 HOPMATHBHBIX 3HayeHHUHU (Tabn. 5),
YMCHBINAS X HA BEJIMUMHY JOBEPHUTCIILHOTO NHTEPBaAIA A, BHIYUCIEHHOro 1o Metoguke npui. 2 CTO npu
HoBepUTENLHOM BepossTHOCTH o = 0,85 1 oo = (0,95 (CIT 50-101).

HoBepUTENBLHBIN HHTEPBAI A [UIT @ U ¢ COCTABIISIET:

Ap = 1° Ac =7 klIla (npu oo = 0,85);
A =2° Ac=11klla (npu o = 0,95).

30 I ] T i DR S

o @ 3IDxkcnepnM |
i TOYKH ¢
' |

28

26

24

22

20

18

Yroa BHYTPCHHEro TpPcHHUs1 °

16

14

12

10
0 > 10 15 20 25 30 35 40 45 50 33

Yucio mracTH4HOCTH [/ » %
Pucynox 5 — 3aBUCHMOCTD YIIA BHYTPEHHEro TPpeHHus (° OT YHc/Ia IIacTHIHOCTH / , H TOKA3aTe/1s TEKy4eCTH I, nns 0pcKHX

[TRHUCTBIX rpyHToB; cpes K/ :
I:1—(-025);2—00;3—0,254—0,5:5—0,75




CTO 36554501-020-2010

90
80
70
60
e
-
v
< 50
&
=
:
S ] |
30 - | ’T 1@ | : ° rou
l ® 1
® . - l ] ——— )
20 ———— O+ — I‘ - T } R l
| @ _— -
10 * - ' — — t * —
| _—- 5
|
0
0 5 10 15 20 25 30 35 4() 45 50 33

Yucio riaCTHIHOCTH Ip, %

Pucynok 6 — 3aBRCHMOCTH CHEIUIEHHS ¢ OT YHC/IA MNACTHIHOCTH [, H NOKa3aTes TeKy4ecTd 1, ig PCKAX ITHHHCTBIX
rpyHTOB; cpe3 K/I:
I, 1—(-0,25);2—0,0;,3—0,25,4—0,5,5—0,75
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ITpuaoxenue A

YeinoBHbIe 0003HAYCHHUS

J;v — BEPXHEIOPCKUE OTIOKEHHUS BOILKCKOYO sipyca

J,0x — BEPXHEIOPCKHUE OTIOXKEHHS OKCPOPACKOTO gpyca

Jiel — BepxHEIOPCKHeE OTIOXKEHHU Ke/UIOBEHCKOTO sipyca

0  — ILUIOTHOCTb FPYHTa

e — KO3(p(PHUIHEHT HOPUCTOCTHU TPYHTA

1 ,  — YHMCIO IJIaCTHYHOCTH TPYHTA

I, — TOKa3aTesb TCKY4YCCTH IPYHTa

I/ — ryouHa oTdopa obpaslia rpyHTa WIH UCTIBITAHUA INTaMIIOM (IIPECCUOMETPOM)
E = — monynb aehopManuu Mo pe3yabraTaM IITaMIOBBIX UCTIHITAHUH

E  — Momynb nedopManiii 1o pe3ynbTaTaM NPpeCCHOMETPUYECKHMX UCTTBITAHU M

g  — YICJbHOE CONPOTUBICHHUE IPYHTA NMOA KOHYCOM 30HAA IIPH CTATHYECKOM 30HAXPOBAHHH
K — KOHCOIMMAMPOBAHHO-IPECHUPOBAHHBIN CPE3 IPYHTA

R  — xo3dPHLHECHT KOPPEAIIINHU

S  — cpenHee KBaZIpaTHUHOE OTKIIOHEHUE (CTAaHAapPTHOE OTKJIOHEHHUE)
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IIpunoxenue b
MeToaHKka CTATHCTHYECKOH 00padoTKH ONBITHLIX KAHHBIX

st ucceIOBaHUs B3aUMOCBSA3EH MEXIY MEXaHUYECKUMHU y M PUIHYECKUMH X, XapaKTePHUCTUKaAMHU
UCIIOJB30BAJICH aniaparT KOpPpensiiMOHHO-PETPECCHOHHOro aHaiu3a. BriuucieHHs TPOM3BOAWINCH HA
KOMTIBIOTEPE IO CTAHIAPTHOM MporpaMMe, KOTopas MpeayCMaTpUBaET NOCTPOEHHE METOIOM HauMEHbBIIHX

KBaJpaToOB JHHEHHOU 3aBUCUMOCTH BUAA
y=by,+tbx,+b,x,+..+b x. (b.1)

L1t annmpoKCHUMAllUd HEJIMHENHOM 3aBUCHUMOCTH 4Yallle BCETO MCIIOIb3YIOTCS MOJUMHOM 2-1 Win 3-i
CTCTICHHU UM ypaBHeHHME (b.2). OnHAaKO B CBSI3H C TEM, YTO CTATHCTHYECKUE OLICHKM B TECOPHH KOPPEISALHUA
pa3paboTaHbl TOJBKO WIS TMHEHHBIX 3aBUCUMOCTEY, HEJIMHEHHBIE 3aBUCUMOCTH NOJIKHBI OBITH Tpeodpa3o-

BaHbl B IHHEWHBIC IIYTEM 3aMEHBI IEPEMEHHBIX.

y= [0 thx X+ +byxn) (b.2)

3asucuMocTh (b.2) npeodbpasyercd B J0TapH(PMUICCKU-TUHEWHYIO 3aBUCUMOCTD BHA

lgy=0by+b,x, +byx,+...+b x . (b.3)

KoagduiiueHTH b onpeacasiioTcs METOIOM HAUMEHbBILIMX KBaApaTOB.

s KaxXaoro ypasHEHUS CBA3M ONPEACIIAIOTCA CACOYIOINE CTATUCTHUYECKHUE MOKAa3aTenH: KOIPPHULIU-
CHTbI NApHON M MHOXECTBEHHOM KOPPE/ISIUMH, XaPaAKTEPUIYIOIHUE TECHOTY CBSI3H; CpeliHee KBaAPaTHYHOE
(CTaHAapTHOE ) OTKIIOHEHHUE 3aBUCUMOM NMEPEMEHHOM Sy OT YPaBHEHUS. AHATM3 INOJYYCHHBIX 3aBUCUMOCTEH
MO3BOJSIET BLIIBUTH HaWTyulllee coueTaHHE PaKTOpPOB X, 0becrieynBaloliee HauboIee TECHYIO KOPPEIIsiM-
OHHYIO CBs3b. [1pn 3TOM aHan13e HEOOXOAMMO YYUTHIBATh, YTO MEXIY CAMHUMH NIEPEMEHHBIMH X, CYIICCTBY -
€T KOPPEAAIHOHHAA B3aUMOCBA3b (B HEKOTOPBIX ClIydadax JOBOJBHO TECHAs), XapaKTepulyeMas KoddhdHIu-
CHTAaMHU TIapHOM KoppesiuMM. Iax, 0O4eHb TECHO CBA3aHBI BIAXHOCTbh Ha I'PAHHULIC TEKYYECTH H YUCIIO
IUIACTUYHOCTU, IUTOTHOCTb U KO(D(MHUIHUECHT NOPHUCTOCTH, YTO YIUTHIBATIOCH IIPH BHIOOpE ONpEACAIIOMUX
(PU3HIECKUX XapaKTEPUCTHK IIPH CTATHCTHYECCKON 00padboTKE.

B xadecTBe (pakKTOPOB APTYMEHTOB X, IIPH KOPPEIITHOHHOM aHAIN3€ MCNOJIb30BAIUCH CIEXYIOIINE
(PU3NUECKHUE XAPAKTEPUCTHKHU. YHUCIIO IVIACTHIHOCTH Ip KakK Ioxasarenb BUAA WJIH ITIMHHUCTOCTH TPYHTA,
KO3(PPULMEHT NOPHUCTOCTH € KaK ToKa3aTeab IJIOTHOCTH I'PYHTA B IIPUPOIHOM 3aJIcTAHUH M NOKa3aTeb
TeKy4eCcTH [, KaK MokKa3aTejib COCTOSHMA IPDYHTa 10 KOHCHMCTEHIHH. Kpome Toro, Obula mcciaenosaHa
3aBUCHMOCTh MOIVId DedopMallM¥ MO JAHHBIM [ITAMIIOBBIX H NPECCHOMETPHUYECKHMX UCHBITAaHUH OT
YACABHOTO COIIPOTUBJICHUS TPYHTA ITOA KOHYCOM 30HIa ¢ NPH CTaTUYECKOM 30HIUPOBAaHMH.

CrnenyeT OTMETHTD, UTO KOPPEJISILIMOHHBIE CBSA3U MPOSABJISIIOTCS JIVYILE B LIIMPOKOM JIMATTa30HE U3MEHE -
HUA xapakTepucTUK. IIpu aHanu3se ciaeayeT obpalath BHUMAHUE HE TOJMLKO Ha BEJIHYHHY K0oaddHUIINEeHTA
KOPPEIIIIHYA, HO ¥ Ha CTAHAAPTHOE OTKJIOHECHMUE.

HiccnefoBaHUSI KOPPEISIIUOHHBIX B3AMMOCBS3€H COMJIACHO PEKOMEHAAUHAM [3] BBIMOJHSINCH MEXIY
HOPMATUBHBIMHU 3HAUYECHUAMU MEXaAaHUYECKUX U (DU3UYECCKUX XapaKTepUCTUK I oTaeabHbIX UT'D. Crneayer
OTMETUTH, UTO 3THU B3aMMOCBI3H ABIAIOTCA 00J1€€ TECHBIMM M JOCTOBEPHBIMH, YEM MCXIY YACTHBLIMH
3HAYCHUAMU XapakKTCPpUCTHUK, NOJMYUEHHBIMH B OTICIILHBIX TOYKaX. KpoOMe TOTr0, KakK U3BECTHO, B pacyeTax
OCHOBAaHHNA UCHOJB3YIOTCS PACUYCTHEIE 3HAYECHUSI — IPOU3BOAHbIE OT HOPMATABHBIX 3HAYCHUH. B CBsI3H C
3TUM MIPHU UCHOJBE30BAHUY NMOMYYECHHBIX KOPPEAAIIHOHHEBIX 3aBUCUMOCTEN M TA0JINL IUIA IIPOTrHO3a NPOYHO-
CTHBIX U Ne(POPMAIINOHHBIX XapaKTePUCTUK IPYHTOB HEOOXOANMO NIPUMEHATD TAKKE HOPMaTHUBHbBIE 3HAYE -
HUS QU3HNYECKUX XapaKTEPUCTHK.

J11s1 HaXOXIeHHUS paCYCTHBIX 3HAYEHHUH ¢ ¥ ¢ HCIT0JIb30BaHa METOAMKA, H3JIOXKEHHAs] B pEKOMEH JaLMsIX
[3] ¥ nipeaycMaTpHBaIoas MoJIy4Ye HUE JOBCPUTEILHOTO HHTEpBaa A1 IPOrHO3a HOBOTO HAOMIONEHUS IS
HOBOM IUIOLIAAKH W3BICKAHUNA. /lOBEPUTENBHBIN MHTEPBaJ A BBIUMCISETCS UCXOOAS M3 MOJAYYEHHOU U
YPaBHEHMUS CBSI3U OCTATOYHOM IACIIEPCHH S C YYETOM CPEAHETO YKCIIA OMBITOB U CPEAHET0 CTAHAAPTHOTO
OTKJIOHEHUS IS ¢ ¥ ¢ BHYTPU WHXECHEPHO-TCOJOTMYECKOIO 3JIEMEHTA 523H o ¢popMyiie

A=t Sy1+d2 /n, (B.4)

rae S§ =S -S2 /m;
! — Ko3(dUUHEHT, IPpUHUMaeMbIA 110 Tab6. 2 npui. K 'OCT 20522;

&4
m — CpeaHee YUCHo onpeaencHuim ¢ u ¢ 8 U1'9;
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n — 00llee YUCIO HOPMATHUBHBIX 3HaYeHUH @ U ¢ (o0miee yuuciao UI'I);
d? — GyHKIUOHAI, XapaKTepU3YIOWMit U3MEHEHUE ILIMPHUHBI TOBEPUTEIBHOIO UHTEPBAIA BAOJIb 3aBH -
CUMOCTH.
Crenyer OTMETHTD, YTO 3HaYeHUE d° / n TIPH TeX 3HAUECHUSX 1, KOTOPBIE MMEIU MECTO B HCCIIEAYEMOH
BEIOOPKE ONBITHBIX JAHHBIX, TTOJIYYAI0Ch PEHEOPEXAMO MAJTBIM.
PacueTHbIe 3HAYEHUS () M ¢ BBIYHMCJIEHB! NIPM JOBEPUTCABHBLIX BepodTHOCTAX a4 = 0,85 1 a = (0,95,
pernmaMeHTUpoBaHHbIX CII 50-101.

10
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