Mocobue No NPOeKTUPOBaHUIO 3eMIISIHOTO MOJIOTHa aBTOMOOUITBHBIX AOPOT Ha crabbIx rpyHTax
lNocobue om 03.12.2003
lMpumeHsiemcsi ¢ 01.01.2004
Crtpanuua 1

NMOCOBUE MO NMPOEKTUPOBAHUIO 3EMJTAHOIO NONNOTHA ABTOMOBUITbHbIX OOPOIr HA CNABbIX
FPYHTAX
BBEJEHO B NEMCTBWE pacnopskernnem Muntparca Poccum N OC-1067-p ot 03.12.2003

NMPEOUCNOBUE
Hactosiwee [locobue paspaboTtaHO Ha OCHOBE
, hapaHHoro Ctponmnsgatom B 1989 r.

B TlNocobum paccMOTpeHbl BOMPOCHlI MHXEHEPHO-reoNorM4eckMx W3bICKaHUN U NPOEKTUPOBAHUSA 3EMMSHOro
MONOTHa aBTOMOOMITBHBLIX JOPOr Ha yvacTKax pacnpocTpaHeHus crabbix rpyHToB. B HoBon pegakumm Nocobusi yToHHEHBI
1 OOMOMHEHbI HEKOTOPbIE pacyeTHbIE CXEMbI M pacyeTHbIV annapar, Heobxoaumble Anst OLEHKN YCTONYMBOCTM U OCadKM
cnabbIx OCHOBaHMWI HacbIiNen, a Takke Ans NPOEeKTUPOBaHUS OTAENbHbIX KOHCTPYKTUBHO-TEXHOIOMMYECKNX MEPONPUATUN.
M3noxeHbl yTOYHEHHbIE METOAMKU NOMEBbLIX 1 NTabopaToOpHbIX UCMBbITAHWIA Pa3NIMYHbIX Pa3HOBMAHOCTEN cnabbiX rPyHTOB.
Bce wu3mMeHeHWss M OONOMHEHUS BbLIMNOMHEHbI C Y4YETOM MOSTyYEHHbIX B MOCMEAHWE T[OAbl  pe3ynbTaToB
Hay4yHO-uccrnegoBaTenbCckux paboT B 3ToW 0OMactv, a TakKe C Yy4eTOM W3MEHEHVWA B HOPMAaTUBHO-TEXHUYECKUX
OOKYMEeHTax JOPOXHOW OTpacnu.

M3 nepepaboTtaHHoro Nocobus B HOBYKO pefakuuio BOLNM MaTtepuansl A-pa TexH. Hayk B.[l.KazapHoBckoro, a-pa
TexH. Hayk W.E.EBreHbeBa, kaHA. TexH. Hayk A.l.[MonyHoBckoro, A-pa TexH. Hayk O.K.KysaxmeToBon, A-pa TexH. Hayk
B.H.Apomko, matepuansl Omckoro dwunuana Cow3gopHuM, THOMEHCKOrO WHXEHEePHO-CTPOUTENBHOMO WHCTUTYTA,
MockoBCkOro  aBTOMOOWMBbHO-OOPOXKHOIO ~ MHCTUTYTa, a Takke OnbiT  Begywux MPOEKTHbIX  OpraHu3auummn
(CorosgopnpoekTa, N'mnpoTioMeHbHedTerasa, lleHrmnpoTpaHca v Ap.) U CTPoUTENbHbIX opraHm3auunin (TioMeHbOopCTPOos,
MepmaopcTpos u ap.).

Hactoswas pepakuma [locobusa paspaboTaHa O-pom TexH. Hayk O.K.KysaxmeToBoW, [O-pOM TexH. Hayk
B.[O.KazapHoBckum 1 nHx. FO.M.JTbBOBMYEM Npun ydacTum uHx. T.H.UGparnmoso.

[Mpn 3TOM y4TEHbI U UCMOMBL30BaHbLlI Matepuarnsl, NpeacTaBneHHble A-poM TexH. HayK A.M.KynuxHUKOBbIM 1 A-poM
TexH. Hayk B.H.Apomko.

YuyTeHbl Takke 3ameyvaHus odmumnanbHbix peueHseHtoB: MAOU TY, Ml "PocgopHun”, ®IYI "CorosgopnpoekT”,
OAO "LleHTpogopcTpoi" n 3ameyaHus, npucrnaHHblie HeouumanbHBIMU peLiEH3EHTaMu.

O6Lee Hay4yHOe pefaKTUpOBaHWE BbINOMHEHO A-POM TexH. Hayk, npod. B.[.KazapHOBCKMM U O-pOM TEeXH. Hayk
9.K.KyzaxmeTtoBon.

1. O6LwKMe nonoxeHus
1.1. K cnabbim crnegyeT OTHOCUTb CBSI3HblE TPYHTbI, MMEHLME MPOYHOCTb Ha COBWTM B YCMOBMAX MPUPOOHOrO
3aneraHus npu ucnbiTaHMM npubopoM BpawaTenbHoro cpesa MeHee 0,075 Mlla, ygenbHoe conpoTUBNEHME
CcTaTU4eCcKOMYy 30HAMPOBAHWUIO KOHYCOM C YrfioM npwu BeplivHe g = 3% meHee 0,02 Mla wvnn modynb ocagku npu

Harpy3ke 0,25 MlMa 6onee 50 mm/m (Mogynb gedopmanmm Hwke 5 MIMa). MNpu oTCYTCTBUMM SaHHBIX UCMbITAHWIA K cnabbim
rpyHTam crnegyeTt OTHOCUTb: TOPK 1 3aTOpdOBaHHbIE IPYHTLI, WUMbl, Canponenu, FMMUHUCTbIE TPYHTBI C KO3 dUUNEHTOM
KOHcucTeHummn bonee 0,5, nonbaneBble MMUHBI, TPYHTbLI MOKPbLIX CONOHYakoB (cM. npunoxexuve 11 (J1)).

OcHoBaHUA HacbInu, B KOTOPbIX B nNpeAenax akTMBHOM 30HbI MMEKTCHA crion cnabblx rpyHTOB MOLLHOCTbLIO Gornee
0,5 M, OTHOCAT k crnabbiM ocHoBaHMAM. [ns npeaBapuTEnbHON OLLEHKM FMyOMHA akTUBHOW 30HbI CXaTus MOXET ObiTb
nNpyHATa paBHOW MNOMYyLWMPUHE HacbIiNM NOHWU3Y. B 3aBMCMMOCTM OT COCTOSIHMS U CBOWCTB cnabbix rpyHTOB criabble
OCHOBaHUA AeNATCH Ha TUMbl MO YCTOMYMBOCTU, KOTOPbIE PaCCMOTPEHbI B pasaene 2.

1.2.B OCHOBY MPOEKTHOro peleHna Ha ydacTKke 3aneraHuA cnabbix TPYHTOB MOXET ObITb NONOXEH OAWNH U3 OByXx
NPUHUNNOB!

- 'yaaneHune cnaboro FPyHTaA 1 3aMeHa ero nnm npuMmeHeHmne actakaa,

- ncnonb3oBaHue craboro TPyHTa B Ka4deCtBe OCHOBaHMA Hacbinh C NPpUMEHEHUNEM MepOI'IpI/IFlTI/IVI,
obecnednBaroLLmnx yCTOVIHMBOCTb OCHOBaHMA WU YCKOpeHue ero ocapgkum, a TakKke MNpPpOo4YHOCTb JJ,OpO)KHOI;I ogexnabl,
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coopy>|<aeM0|7| Ha TakOM 3eMITAHOM MOJIOTHE.

1.3. TlpuMHUMMN W KOHKPETHOE MPOEKTHOE pelleHMe MO KOHCTPYKLMM HacbiMKM BbIGUPAOTCS Ha OCHOBE
TEXHUKO-9KOHOMUYECKOTO CPAaBHEHUSI BapUAHTOB C Y4ETOM:

- KaTteropum aBTOMOOUITbHOM aoporn n tuna ,El,OpO)KHOI?I ogexnbl;
- Tpe6ye|v|0|7| BbICOTbl HACbINN N Ka4eCTBa MMEIOLLIEroCAd A4 €€ OTCbINKU rPyHTa;
- NPOTAXXEHHOCTU y4acCTKa CO cnabbimun rPYHTaMWU;

- Buaa n 0CobeHHOCTEN CBOWCTB CrabbiX FPYHTOB, 3anerarwmx Ha yvyactke, U1 0COBEHHOCTEN CTpoeHus cnabon
TONWW (MOLLHOCTb, Hanu4Me nepecnavBaHns, YKNoHa KpoBMAu NOACTUMNAIOLLMX NOpoa U T.4.);

- YCJ'IOBVIIZ npon3soacTtea pa60T, B TOM 4uCle CpPOKOB 3aBepLUeHUA CTpoOUTENbCTBaA, KnnMarta pa|7|0Ha, BpEMEHN
roga, B KOTOpoOe€e 6yp,yT BbIMOJTHATbCA 3EMIIAHbIE paGOTbI, 0alnbHOCTN BO3KU TPYHTQ, BO3MOXHOCTEN CTpOMTeﬂbHOVI
opraHunsauunmn (OGGCHGHGHHOCTb TpaHCNoOpTOM, Hanun4dmne cneunarnbHOro 060py/:|,OBava n T.I'I.).

1.4. Wcnonb3oBaHne cnaboro FPYHTa BO MHOIMMX cny4dadax CyweCTBEeHHO CHWXaeT CTOMMOCTb U TPyAOeMKOCTb
pa60T, noBbIWAeT TeMMbl CTPOUTENBbCTBA, MNO3TOMY OTKa3 OT e€ero Wucnofib3oBaHUA OOJIKeH ObiTb  06oCcHOBaH
TEXHUKO-OKOHOMUYECKMM aHalmim3oM C Y4YeTOM KOHKPETHbIX yCJ'IOBI/II?I. Takon aHanus ocyulecTBndeTca Ha OCHOBe
NPOrHo3oB yCTOIZ‘-II/IBOCTI/I, KOHEYHOW BENNYMHbI U ANUTENbHOCTN OCaaKM criabown Tonwm npun Bo3BeneHnn Ha HEen HacbInwu.

1.5. 3emnsiHOE MOMOTHO Ha y4yacTkax cradblX rPYHTOB MPOEKTUPYIOT B BMAE Hackinen. TpeboBaHWs K rpyHTam
BEPXHEN YacTu Hacbinu (pabo4dero cnos), a Takke Heob6xooMMOe MUHMMAaNbHOE BO3BbILEHME HU3A OOPOXHOW oaexnabl
Hag pacyeTHbIM YPOBHEM MOBEPXHOCTHLIX W TPYHTOBbLIX BOA onpedeneHbl pencteytowumu CHull 2.05.02-85
NpUMeHNTENBHO K Il TMNY MECTHOCTM MO XapakTepy U YCINOBUSAM YBITaXXHEHUS.

MpumeyaHue. lNpu HasHa4YeHMM BLICOTbI HAcCbINKU, COOPY)XaeMoW Ha TOP(STHOM OCHOBaHWUW, KPOME OObIYHbLIX
TpeboBaHWI, CBA3AHHbIX C BOAHO-TEMMIOBBIM PEXMMOM U CHEro3aHOCUMMOCTbIO, HEObXoAUMO yuuTbiBaTb TpeboBaHUS
n.1.9 Hactoswero Nocobus.

HWXHIOIO 4YacTb Hacbinu, pacnonararoLlLyloCs HWXKE YPOBHHA MOBEPXHOCTM 3eMnu, crnegyeT ycTpamBaTb W3
OPEHNPYIOLLNX TPYHTOB C KO3 DULMEHTOM hunbTpaummn He meHee 1,0 m/cyT. [Npu 3TOM TOMNLWKUHA CNOS U3 TaKoro rpyHTa
JomkHa 6bI1Tb Ha 0,3-0,5 M 6onblLue cymMmMapHOW BENUYUHBI paCYEeTHOW OCafKM OCHOBaHMS U MOLLHOCTU yaansemoro cnos
(ecnn npuMmeHsieTCA YacTUYHOE uNu nonHoe yaaneHue). TpeboBaHuA K rpyHTam pabodero cnost U cpeaHer yacTtu
Hacbinu npuHnmatotcs no CHwulM 2.03.02-85*. lMpu aTOM nNpegnodTteHue criegayeT oTAaBaTb NMPUMEHEHUI0 MecYaHbIX U
KPYyNHOOBMIOMOYHbIX TPYHTOB C COAEPXXaHWEM MMHUCTO-MNblneBaTon dpakumm ao 10%.

* BeposiTHO, ownbka opurMHana. Cnegyet untatb CHul 2.05.02-85.

1.6. K 3eMnsiHOMy MOMOTHY, COOpY)XaeMoMy C MCMONb30BaHMEM cnabblX rPYHTOB B OCHOBaHWM HacbIMW, Kpome
06LWmnx TpeboBaHUN, W3MOXEHHLIX B OENCTBYHOLUMX HOPMAaTUBHbLIX [OKYMEHTaX, NPeAbsBhsiOTCA AOMNOSNHUTENbHbIE
TpeboBaHus:

- JOMkHa OblTb MCKMOYeHa BO3MOXHOCTb BbiOaBMNWBaHUS OCTaBMSAEMOro crnaboro rpyHTa W3-nof Hacbinu B
npoLecce ee BO3BeAEHUs 1 IKCNnyaTauum (obecneyeHa yCTONYMBOCTb OCHOBaHMS);

- MHTEHCMBHAsi 4acTb OCafKW AOSKHa 3aBEpLUUTLCA 4O COOPYXEHUS MOKpbITUS (obecneyeHa cTabunbHOCTb, CM.
n.1.8);

- ynpyrune konebaHusi 3eMNSIHOro MoONoTHA, BO3HMKaoLWNe npun Hann4mn TOpCpFIHbIX FTPYHTOB B OCHOBAHUWN HACbIMNK,
He OOJTXHbI NpeBbllaTb BEJNIMYNHY, O0MNMYyCKaeMyro AnA NPUHATOrIo Tina NoKpbITUA.

1.7. Ha Hacbinsix, B OCHOBaHMU KOTOPbIX OCTaBMeHbl cnabble rpyHTbl, KanuTanbHble NOKPbITUS MOXHO yCTpanBaTtb
nocne 3aBepLlieHns He MeHee 90% pacyeTHOM OcadKM MU NpU YCNOBUU, YTO CPEOHSS UHTEHCUBHOCTb OCaaKku 3a Mecsl,
npeawecTBYOLWMIN YCTPONCTBY NOKPLITUA, HE NpeBblwaeT 2 cMm/rog. [Ans ycTponctea obneryeHHbIX NokpbiTUn Tpebyetcs
aoctmkeHne He meHee 80% KOHeYHOW OCadKu UM MHTEHCMBHOCTU Ocadkn He Bonee 5 cv/roa.

1.8. OANs vCKMYeHMs HeJonyCTUMbIX YMNpPYrMx KonebGaHwi TomWMHa Hacbinen, coopyXaeMblX Ha TopdsAHbIX
OCHOBaHWUSIX, JOMMKHa OblTb HE MeHee yka3aHHoW B Tabn.3.2. [Insa Hacbkinen Ha TOphsIHOM OCHOBaHWM, TOJLLMHA KOTOPbIX
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Mo CTaTMYEeCKOMY pacyeTy MeHee 3HavyeHuKn, NpuBeaeHHbIX B Tabn.3.2, Heo6xoauMO NPOBECTM AMHAMMUYECKUA pacyeT C
Lenbio MPOBEPKM AOMYCTUMOCTU YCKOPEHUn konebaHui 3eMmsiHoro nonoTtHa Mo YCNoBuUsiM BMOpPAaLMOHHOW MPOYHOCTH
NoKpbITUS. MeToauka ANHaMNYECKOro pacyeTa Hacbinen Ha TOPsiHbIX TPYHTaxX M3roXxeHa B npunoxeHun 1 (A).

B cnyyasx, korga HEBO3MOXHO MINU HelenecoobpasHo obecrneynTb Tpebyemyto TOMWUHY Hacbinu, AonyckaeTcs
npegycmaTpuBaTtb HacbiNb MeHbLUEN TONWMHBIL. Mpy 3TOM HeO6GXOAMMO BbIMOMHWUTL MPOBEPOYHLIA pacyeT AOPOXKHOW
ogexabl Ha AVHAMWYECKYHD YCTOMYMBOCTb U NPW HEOOXOOMMOCTU W3MEHUTb (YCUNUTb) B COOTBETCTBMM C €ro
pe3yrnbTaTaMu KOHCTPYKLMIO JOPOXHON oaexabl.

1.9. Mpu pacuete popoxHonm ogexabl no OOH 218.046-01 BenUUMHY pacyeTHOro 3KBUBANEHTHOrO MOAyns
YyMNpYyrocTn Ha NOBEPXHOCTU 3EMIISIHOrO NOIOTHA, COOPYXXEHHOro Ha cnabom rpyHTe, crneayeT onpeaensaTs No opmyne
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#,,- TONWMHA HacbInu;

H ;- MowHocTb cnabon Tonwm;

I- paC‘-IeTHbIIZ OnaMeTp oTnedvaTKa Kosneca,

E,, - Moaynb ynpyroctu rpyHTa HachInm.

1.10. Ha ctagnm pa3paboTku MHXEHEPHOro MpoeKkTa KOHCTPYKLMIO 3EMIISHOrO NosioTHa cnegyet oboCHOBbLIBaATb
noatanHo. Ha crtagum oOOCHOBaHUSA WHBECTUUMI LenecoobpasHo paccmaTpuBaTb Takue BapuaHTbl KOHCTPYKUMIA,
YTOYHEHUE KOTOPbIX Ha CTaguy MHXEHEPHOro npoekta u pabodyelrt OOKyMeHTauuu gaBanuv Obl BO3MOXHOCTb CHU3WUTb
CTPOUTESNBHYI CTOUMOCTb 6€3 CHWDKEHNST YPOBHS HaAEXHOCTW.

Ha nepeom 3Tane BblOenslOT y4yacTku, AN KOTOPbIX AanbHeilas npopaboTka BapuaHTa C WUCMOMb3oBaHUEM
cnaboro rpyHTa B OCHOBaHWUW HelenecoobpasHa, U y4acTku, rae SToT BapuaHT MOXeT BbiThb LieniecoobpasHbiM.

an/IMeHI/ITeJ'IbHO K nepBbiM y4aCTkaM NPUHUMaETCA OKOHYaTellbHOEe pelleHne (3a NcKno4YeHnem ocobo CnoXxHbIX
cnyvaes, rge yoaneHue cnabbix FPYHTOB CBA3aHO C NpUMeHeHneM cneunarnbHbIX MeTO,D,OB).

Ona yyacTkoB, rae Wcrnomnb3oBaHWe cnabblXx PYHTOB MpeAcTaBfsieTcs LUenecoobpasHbiM, Ha MepBOM 3aTane
NPYHUMaIOT NpedBapuUTENbHOE pelleHue, KOTOpPOe 3aTeM  TMOAJIEXUT YTOYHeHWo npu  paspaboTke pabodeit
JoKyMeHTauun. B 0cobo CnoxHbIX criyyasix mMoryT GbiTb NpeaycMOTpeHbl crieuunanbHble ob6crefoBaHust U OMbITHbIE
paboTbl ANA OKOHYaTeNbHOrO 0GOCHOBaHMUS.

1.11. Onsa 0boCcHOBaHuUS Bbl60pa KOHCTPYKLUUN 3€MJTAHOIO NOJI0THA NPOEKT OOJTKEH CoAepXaTb:

- Martepuanbl I'IOp,pOGHOFO NHXXEeHEepPHO-reonorn4eckoro obcnenoBaHus prHTOBOPI TONWM Ha y4acCTKax 3aneraHusa
cnabbix FPYHTOB, BKIOoYada AaHHble NO MOLWHOCTU OTAENbHbIX CITOEB U pacnosioXeHUo nxX B nnaHe u no rny6|/|He, a Takxe
OaHHble Mo pacyYeTHbIM 3HaAYeHUAM C*)I/I3I/IKO—M€X3HI/I'~IGCKI/IX XapaKTePUCTUK FTPYHTOB I3TUX CJl0eB, MNOJIOXEHU YpPOBHA
FPYHTOBbIX BOA U T.M.;

- MUCXOAHble AdaHHble MNo FlpoeKTI/IpyeMOVI HacbInu (BbICOTa n gpyrme reomMmetTpuydeckme napamMeTpbl, a TakKxe
CcBOWCTBaA FPYHTOB, YyKnaAblBaeMblX B HaCbIrIb), pacyeTHble yCcnoBua OBUXEHUA U OaHHble Mo 0cobeHHOCTSIM yCﬂOBMVI
SKCnnyaTtayuu;

- pe3ynbTaTbl UHXEHEPHbIX pac4eToB, 000CHOBbIBalOLLIME NPUHATYH KOHCTPYKLUHKO;

- yKa3aHusi Mo NOPSIAKY COOPYKEHUS 3anPOEeKTUPOBAHHON KOHCTPYKLMN.
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1.12. O6bemM, cocTaB M MeToAbl NOMYyYEeHUA AaHHbIX, HEOBXOaUMbIX A1 O6OCHOBaAHUSA KOHCTPYKLUUKN 3EMMNSHOro
NofoTHa, TaK Xe Kak W MeTodbl pacyeToB, 3aBUCAT OT CTagum npoekTupoBaHusd. PekomeHgauum no
WH)XEHEPHO-Treosiormyeckomy obcneaoBaHUIo y4acTKOB, Ha KOTOpPLIX 3aneratoT crnabble rpyHTbl, @ Takke No pacyeTy U
KOHCTPYMPOBAHUIO 3EMIISIHOrO NMOJSIOTHA Ha 3TUX yYacTKax U3NoXeHbl B pasgenax 2-4 Hactosiwero NMocobws.

3eMnisiHoe MOJMIOTHO Ha y4acTKe 3aneraHusa cnabbix FTPYHTOB B obuwem Crniy4ae npoeKkTupyrT B crneaylouiem
nopsagke:

- Ha OCHOBe pe3ynbTaToB WHXEHEPHO-reonorn4eckmnx obcnegoBaHnin  HamevarT pacyeTHble Yy4YacCTkKm W”n
yCTaHaBnMBaroT pacyeTHble NapamMeTpbl cnabon Tonwm n XapakTepucTuk cnararomx ee royHToB;

- yCTaHaBNuMBaloT MWHMMANbHO AOMYCTUMYIO BbICOTY HacbiNy Ha OAHHOM Yy4acTke, PyKOBOACTBYACH YCIOBUSMU
BOAHO-TEMMOBOr0 peXxmnma, CHEro3aHOCUMOCTU U UCKIOYEHUS ynpyrux konebanum (cm. n.1.9);

- C y4eTOM MUHUMallbHO ,CI,OI'IyCTI/IMOI7I BbICOTbl HAaHOCAT KpacCHYK JIMHUKO, YCTaHaBJIMBAKT pacCHETHYHK BbICOTY
HacbIN Ha pa3JIM4YHbIX Nonepe4YHmnKax n HaMme4daroT paCH4eTHbIE NMonepeYvyHnKn;

- ONpefensioT pacyeToM BEMUYMHY OCaAKM Ha pacHeTHbIX MONepeYHuKax;
- NPOBEPSIOT YCTONYMBOCTb OCHOBaHWUSI HA PaCYETHbIX NONepPeYHUKax;
- NPOTrHO3UPYIOT ANUTENBHOCTbL 3aBEPLUEHWUSI OCAAKY;

- HamMe4aloT BapnaHTbl KOHCTPYKTUBHO-TEXHOJTOTMYEeCKnX pemeHw?l, O6eCHel4VIBaIOU.lVIX B Cny4ae HeO6XOJJ,I/IMOCTI/I
noBblLLEeHne yCTOVIHVIBOCTI/I, YCKOpeHUue ocagkum nnn CHMxXeHune ee BeJimvnHbl,

- BbINOJTHAKT pacyeTbl Mo 3TUM BapuaHTaM " BbI6VIpaIOT onTMMarbHbIN;
- AT pekoMmeHaauunn no Hanbonee paLI,MOHaJ'IbHOﬁ TeXHOoJ10rmn, MexaHm3aumm n opraHmn3auumm pa60T;

- BBINOMHAT HabnwaeHUst B npouecce cTpouTenbcTBa M (B Clyyae HeoOXOOUMOCTM) BHOCST KOPPEKTUBHLI B
pacyeTbl MO (hakTUYECKMM OaHHbIM C LENbio YTOYHEHUss o6bemMOoB 3eMNsaHbIX paboT, pexuma BO3BeAEHWS Hacbinu,
CPOKOB YCTPOWCTBA JOPOXHOW odexabl U T.4.

1.13. B uenax ontuMmsaumnmn NpoeKTHbIX PeLLEeHU U NpoLecca UHXEHEPHO-reoNorm4yeCcKNX N3bICKaHUn nocnegHue
HeobXoOUMO CTPEMUTBLCS OpraHM30BaTh B TECHOW YBA3KE C NMPOEKTUPOBAHMEM KaK €AMHbIN KOMMIEKCHbIA NpoLecc.

CoctaB paboT npu MHOUBUAYaNbLHOM NMPOEKTUPOBAHUU
1.14. B cootBetctBUM co CHull 2.05.02-85 npu NpoOeKTMpPOBaHMM 3eMMSIHOMO MOSfIOTHa Ha yyacTkax 3aneraHus
cnabbIx TPYHTOB MOryT MPUMMEHATbCA WHAMBUOYyalnbHble pELIeHMs, a Takke WHOAUBMAyanbHas npuBSA3Ka TUMOBbIX
peLleHnn Npu COOTBETCTBYHOLLUNX OOOCHOBaHUSIX.

NHamBuayanbHoe NpoekTUpoBaHWE 3eMIAHOrO  MOofioTHa aBTOMOOWMBbHBIX AOPOr Ha cnabbix rpyHTax
npegycmaTtpuBaeT:

1) Ha3HayeHne reoMeTpuYEecKUX MapaMeTpoB HackiNM C y4eTom obecnevyeHust ee yCTOMYMBOCTU M UCKITHOYEHUS
HeJoMyCTUMbIX BepTUKamnbHbIX AedopMauuin no BefMYMHE U UHTEHCMBHOCTM B Crlydae MOJSIHOMO WM 4aCTUYHOrO
COXpaHeHUs crabbiX rPYHTOB B OCHOBAHUW;

2) Ha3Ha4YeHne OONOJTHUTENIbHbIX MepOI'IpI/IFITI/Iﬁ ans obecneveHns aTUX yCJ'IOBI/IVI N NPUHATNE COOTBETCTBYHOLLUNX
TEXHOJIOTMYECKUX perfiameHToOB.

1.15. OnA NpUHATMSA pelleHWn NO KOHCTPYKUMM HacbinM Ha crnabomM OCHOBaHUM HeobGXOoAMMO nposedeHue
WHXEHEePHbIX U3bICKaHMIN MO crneunanbHOW nporpamme, B NpoLecce KOTOPOro OCyLLEeCTBASITCS:

- Fe0TEXHMNYECKas OLieHKa CBOWCTB rPYHTOB Cnabon Tonwu;
- onpegeneHune Tvna cnaboro oCHOBaHMS MO YCTONYMBOCTY;

- BblAEJ1IeHNe pac4YeTHbIX nonepevyHMKoB No BCEeMY y4HacCTKy Ha cnabom ocHoBaHWU;



Mocobue No NPOeKTUPOBaHUIO 3eMIISIHOTO MOJIOTHa aBTOMOOUITBHBIX AOPOT Ha crabbIx rpyHTax
lNocobue om 03.12.2003
lMpumeHsiemcsi ¢ 01.01.2004
CTtpaHuua 5

- YTOYHEHME BbIOENEHHbIX B MOMEBbLIX YCIMOBMSAX rPaHUL, pasfuyHbIX CroeB crabon Tonwu no pesynbtaTam
nabopaTopHoro onpeaeneHnsi ux (TPyHTOB) COCTaBa U COCTOSIHUS;

- npegesaputesibHoOe 060CHOBaHNEe HeobXOAMMOCTH yAaaneHna unn CoxpaHeHud cnabbix FTPYHTOB B OCHOBaHUU
HacbInu;

MPOrHO3 0cCagKu HacbINu (KOHEYHOM U BO BPEMEHN);

BbIMOJIHEHNE pacyeTa OVUHaMn4eckom yCTOVI‘-II/IBOCTVI HacbInn Ha TOpd)FlHOM OCHOBaHWUH;

Ha3Ha4vyeHne JonoNMHUTENbHbIX MepOI'IpI/IFlTVIVI ans obecneveHuns yCTOIZ‘-II/IBOCTVI HacbInn N YCKOpeHna ee oCcaaku.

O60cHOBaHME NPOEKTHbIX pelleHnmn

1.16. lHgMBMayanbHOe NPOEKTMPOBAHWE HackbiNe aBTOMOOUIbHBIX AOPOr AOMKHO NPOM3BOANTLCSA Ha OCHOBAHMM
aHanmMsa JaHHbIX MHXEHEPHbIX M3bICKaHWI, BbIMOMHAEMbIX MO cneuuanbHon nporpamme. OOHMM M3 OCHOBHbIX 3TarnoB
WHXEHEPHbIX W3bICKAHWUN SIBMSIOTCS MHXEHEPHO-TeoNnorMyeckne M3biCKaHWs, B pe3yrnbTaTe KOTOpbIX AOIbkHa Obina
nonyyeHa mHdopmauus, Heobxogmmas Ans OOOCHOBaHWSI MONIOXKEHUSA TPaCChbl, HA3HAYEHWUs] KOHCTPYKLMU 3EeMIISHOro
MOMOTHA, AOMOMHUTENbHBIX MEeponpuaTUA Ans obecnevyeHnss YCTOMYMBOCTM HACbINU U UCKIOYEHNUS HEeZOoNyCTUMOW No
BENMMYMHE N MHTEHCUBHOCTWU OCadku 1 AN pa3paboTky TEXHOMOrMYeCcKnX pernameHToB. [1py 060CHOBaHWM NPOEKTHOrO
peLeHns N TEXHONOMMYECKMX pernameHToB HeobxoaMMO yuuTbiBaTb pearibHble YCroBUS CTpouTenbcTBa (Tpebyemble
CPOKM M Bpems roga CTpoMTenbCcTBa, BO3MOXHOCTM obecrneyeHust COOTBETCTBYIOLLEN TEXHMKOMW, OMbIT NPOBEAEHNs Tex
UNW MHBIX paboT CTPOUTENBHOW OpraHv3aumnen u gap.).

O6bbeMm, cocTaB M MeToabl nony4vyeHuna LOaHHbIX, HeobxoaMMbIX 0511 0OOCHOBaHUSA KOHCTPYKUUN 3eMIAHOro
NONOTHA, TakK Xe, Kak 1 Bbl60p MeTO40B pacyeToB, 3aBUCAT OT CTaaun NPOEKTNpoBaHNA (CM. pasgen 2).

1.17. 3emnsHOe NOMOTHO Ha yYacTKe 3aneraHusl crabbix rPyHTOB NPOEKTMPYIOT B criedytollemM Nopsake:
- OMPeAensioT BEIMYMHY KOHEYHOW 0CaAKM HaCkIMy NPy UCMOSb30BaHUK criabblx rPYHTOB B OCHOBAHUY;
- NPOBEPSIIOT YCTOWYMBOCTb Craboro OCHOBaHUs;

- NMPOTHO3UPYIOT ANUTENBHOCTb 3aBEPLUEHUSI OCAAKU HACKINK;

- B cnydae Heob6XoaMMOCTM Hame4aroT U paccynTbiBalOT BapuaHTbl KOHCTPYKTUBHO-TEXHOJIOMMYECKUX peLueHMﬁ,
obecneunBatoLLNX NOBbLILLEHNE yCTOI7I‘-II/IBOCTVI, YCKOpeHue ocagkum ninn CHMXeHune ee BeJin4nHbl;

- BblOypaloT Hambonee oOnNTMMarnbHbIM BapyaHT KOHCTPYKLMU HacbiNel M BapuaHT yyacTka Tpaccbl Ha cnabom
OCHOBaHUy;

- JaloT pekoMeHZauumn no Hambonee pauuoHanbHOM TEXHOMOMMK, MexaHu3aumum 1 opraHusaummn paéor.

1.18. ns BbIOOpa KOHCTPYKLMM 3€MIISIHOTO MOJIOTHA MPOEKT AOIKEH coaepKaTb:

- MaTepuarnbl NoAPOGHOro MHXEeHEePHO-reonornMYeckoro oberneaoBaHnsl TPYHTOBOM TOSLWM Ha yyacTkax 3aneraHust
cnabbIX rpyHTOB, BKMOYas AaHHble MO: a) MOLLHOCTM U PacrnofioXeHWUo Ux B nnaHe, 6) MOLIHOCTU CMOEB U 3HAYEHUAM

HU3UKO-MEXAHNYECKNX XapaKTEPUCTUK IPYHTOB, B) MOJIOXKEHWIO YPOBHS FPYHTOBBIX BOJ;

- UCXOAHble [aHHble MO MPOEKTUPYEeMOW Hacbkinu: a) BbiCOTA W Opyrve ee reomeTpuyeckue napameTpbl, 6)
CBOWCTBA IPYHTOB, YKNaAblBaeMbIX B HACbIMb, B) paCYETHbIE YCIOBUSI ABWMXEHMWS TPAHCMNOPTa;

- pe3ynbTaTbl MHXEHEPHbIX pac4eToB, o6ocHOBbIBaKOLLME NPUHATYH KOHCTPYKUWMKO HacCbINw;

- yKasaHua no MOPSAKY COOPYXXEHWUs! 3anpOeKTUPOBAHHOM HAaCbiMM U OCYLLECTBIIEHWIO [OMOMHUTENBHbIX
MEPONPUATUNA.

OkoHuaTenbHo KOHCTPYKUMA 3eMIAHOro noJsyioTHa Ha Yy4YacTKaxX pacnpocTpaHeHud cnabblx FPYHTOB [OOJIKHa
NPUHUMATbCA Ha OCHOBE TEXHUKO-OKOHOMUYECKMNX pacyeToB alibTepHaTUBHbIX BApMaHTOB.
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2. OCO6EHHOCTN UHXKEHEPHO-TeosIOrMYeCKMX U3bICKaHUI NPU NPOEKTUPOBaAHUM aBTOMOOUIIbHbLIX JOPOr Ha
y4yacTKax 3arieraHus cnabbIX rpyHTOB
2.1. 3a ocHoBy npu copmmpoBaHnM obLiero nogxoga K NpomsBOACTBY, COCTaBy M 0Obemy paboT MHXKEHEpPHbIX
M3bICKaHMI aBTOMODOUIBHBIX JOPOr Ha cnabbix rpyHTax criegyeT OpaTb MOMOXEHUS Y PEKOMEHAALMN U3 HOPMaTUBHbIX
AokymeHToB: CHuIM 2.05.02-85 n CHuIM 11-02-96, a Takke CBoaa Mpasun

2.2. WHXeHepHO-reonornyeckne u3biCKaHMs Ha y4vacTkax crabblX OCHOBaHUM AOMKHbI BbIMNOMHATLCA MO
cneunanbHOM nporpamMme, OTPaKEHHOM B TEXHMYecKoM 3agaHuun. [lporpamma  ©  TexHW4eckoe 3agaHue
pa3pabaTtbiBaloTCHd COBMECTHO MPOEKTHOW M U3bICKaTENbCKOW opraHm3auuamu. MaTtepuanel, NoOnyYeHHble B pesynbTaTe
n3bICKaHUN, B 00LLEeM cnyyae AomKHbl o6ecneynBaTb BO3MOXHOCTb!

- KONMMYECTBEHHOM OLEHKN YCTONYMBOCTU OCHOBAHWS;

- MPOrHo3a BeJIn4YnHbl 1 ONNTES1IbHOCTU OCaaKM OCHOBaAHUA, O6yCJ'IOBJ'I6‘HHOl7I npoueccomM KoHconnagauun.

B uenom atu mMaTtepuarnbl OOJDKHblI MO3BOJIATL OUEeHMBaTb BO3MOXXHOCTb U Ll,eJ'IeCOO6pa3HOCTb MCnoJjib3oBaHUA
cnaboli TonwM B Ka4eCTBE OCHOBaAHUSA HacCbIMNu.

B npouecce BbINONHEHMS M3bICKAHWWA NpOrpamMma MOXET KOPPEKTUPOBAaTbCHA MPOEKTHOW OpraHv3aunen no mepe
nonyyYeHns peanbHblX AaHHbIX.

B npoekTHOW AokyMeHTaumMm HeobxoamMMo npegycmatpuBaTth paboTbl MO rEOTEXHUYECKOMY KOHTPOSO MOBEeAEeHUS
Hacblnen Ha yYacTkax cnabblx OCHOBaHUM B NpoLiecce CTPOMTENBLCTBA M MOCHE ero OKOHYaHus (B TeYeHne rapaHTUnHOro
cpoka).

2.3. B coctaB MHXeHepHO-reosIormMYecknx U3bICKaHUIn B paccMaTpMBaEMbIX YCIOBUSIX MOTYT BXOAUTL Creaytolime
BMAbl paboT:

- cbop, aHanu3 1 0606LLeHNe maTepranoB NU3bICKaHWIN 1 UCCre0BaHUA NPOLUAbIX NeT;

- NofnlyyeHne u gewmnprpoBaHne matepmanos adpoOKOCMUYECKUX CbEMOK;

- PeKOrHocuMpoBOYHOE 06CNeaoBaHme, BKIOYasa aspoBu3yarbHble Y MapLpyTHbie HabnaeHus;

- NPOX0AKa ropHbIX BbIpaboTOK;

- reousnyeckme ccrnegoBaHnsa TeppuTopun;

- MoneBble NCCNeAoBaHNs FPYHTOB;

- rMaporeonoruyeckne ccnefoBaHus;

- CTaumnoHapHble HabnwaeHns;

- nabopaTopHble NccrnegoBaHns rPYHTOB 1 BOAb;

- COCTaBneHne nporHo3a BO3MOXHbIX M3MEHEHUN NHXXEeHEePHO-reoriorm4eckmnx yCJ'IOBI/IIZ;

- KamepanbHas obpaboTka maTepuanos;

- COCTaBIIEHNE TEXHNYECKOro OoTYyeTa (3aKmnioyeHns).

2.4. pu cbope, aHanu3ze u 0b60bweHUU Mamepuanos U3biCKaHUI NpoLWbIX NnetT ocoboe BHNUMaHWe Heobxoanmo
yAensaTb U3YYEHU0 WCTOPMM FeonormMyeckoro pasBuTUS TeppuTOpMM B YeTBepTMYHbIN nepuod. CredyeT npuBnekatb
AaHHble Mo panioHam-aHanoram. Heobxogumo o6o6waTb CBeAeHWss O TEXHOTeHHOM BO3[AeNCTBUW, Bbi3biBalOLLEM

NoBblWWEeHNEe YPOBHA NPYHTOBbLIX BOA U 3abonaunBaHme TEPPUTOPUN CTPOUTENLCTBA.

B rnpouecce MapuwpymHbIx HabmodeHull ocoboe BHUMaHUe cnenyet yaoendatb pa3BUTUKO OTNOXeHUI 60MnoTHOrOo,
03epHOoro, naryHHoro, anntosnalibHO-CTapU4HOro n cMeLllaHHOro reHe3unca.
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Pasnu4Hble MemoObl 2e0ghu3uyHecKuUx uccriedosaHuli AOMKHbI UCNOSb30BATLCA B MakCuMarnbHO 60onblom obbeme
ONsl UccriefoBaHUs pacnpoCTPaHEHUs U MOLLHOCTM cnabbix rPyHTOB, a Takke pernbeda NoBEPXHOCTU MOACTUMNALLNX
MPOYHbIX FPYHTOB.

"eodusnyeckme MeToabl UCCNeaoBaHUIn paccMOTPeEHbI B npunoxeHun 2 (B).

CmayuoHapHbie HabrodeHus 3a N3MEHEHNEM CBONCTB Crnabbix rPyHTOB B MpoLecce YMIOTHEHUSA Nog Harpyskomn
OT BeCa HacbINM OPraHn3yrTCs B cnyyae nx HeobxogmmocTtu (Npy npeaBaputensHoM 060CHOBaHUM B nporpamme pabor).

KamepanbHass o6pabomka maTepuanoB U3bICKAHUIA JOIMKHA NPOU3BOAMTLCS Kak B NMepuo NpoBeAeHUs MOneBbIX
paboT ¢ Lenbi CBOEBPEMEHHOWN KOPPEKTUPOBKM METOAMK WUCCMEAOBaHUN, Tak U B 3aKMOUUTENbHBLIN NEpUOL C Lenbio
NPUHATUSA peLleHns O MNOoNyyYeHUn BCen Heobxoaumon uHdopmauuu o Tonuwe cnabbiXx rPyHTOB B OCHOBaHWUM
NPOEKTUPYEMOM HACLIMN.

2.5. lpu npoxodke eopHbiX 6bipabomok cnegyeT NPUMEHATL Haubonee nerkyld TEXHUKY C MOBbILEHHON
NMPOXOAMMOCTbIO. BypeHWe CKBaXMH pPeKOMEHAYEeTCs OCYLLECTBNSATbL ManorabaputHbiMK, Jlerko MNepeHOCUMbIMU
OypoBbIMK yCTaHOBKaMM C UCMOMb30BaHWEM Mpu HeobxoammocTu obcaaHbix Tpyb. OT6op npob cnabbix rpyHTOB ANS
nabopaTopHoro onpegenexHns GUanM4ecknx CBOMCTB CrieayeT NPOM3BOAUTL BPYUHYIO, K MPUMEPY, C NOMOLLLbI0 TOPASIHOMO
6ypa. MoHonUTLI Ans NabopaTopHbIX UCMbITaHU AeOPMALMOHHBIX U MPOYHOCTHLIX CBOWCTB crabbix rpyHTOB crieqyet
oTOupaThb cneuunanbHbIMKU FPYHTOHOCAMU. [N cOXpaHeHUs1 NPUPOAHOro CIOXEHUS1 MOHOMMTOB HEOBXOAMMO NPOXOAUTb
Wypdbl M 0TOMpaThL UX B MeTannuyeckne 06oNMbl C XKECTKUMU CTEHKAMMU.

CoBpeMeHHble BuAbl OypoBbLIX CTaHKOB, FPYHTOHOCOB, OCHOBHOE O0OpyAOBaHME W npubopbl ANs NONEBbIX U
nabopaTopHbIX UCMbITaHUI cnabbix rPyHTOB NpuBEeAeHbI B npuroxerun 2 (b).

[ns nonesbiX uWccnegoBaHWin cnabbix FTPYHTOB OCHOBHbIMW BWOaAMU ncnblTaHumn cnenyet paccMatpuBaTb
30HAOMpoBaHNE KOHYCHbIM HaKOHEYHUKOM M BpaLLl,aTeJ'IbeIVI cpes3, KaK pAonosiHuTelibHbleé K HUMM - LWTaMnoBble WU
NnpeccnomMeTpun4ecKkmne UCnbiTaHnA.

2.6. O6beMbl NepevnCrieHHbIX Bbille BMOOB PaGoT MHXEeHEepPHO-TeoNorMYecknx UsbickaHuini aBTOMOBUNbHBLIX A0por
Ha y4yacTKax crnabblX rpyHTOB 3aBUCST OT CTaAMMN NPOEKTMPOBaHMSI.

MHXeHepHO-reonornyeckme UsbiCKaHua Ans ctagum o60CcHOBaHUS UHBECTULIUIA
2.7. COop AaHHbIX O HanM4uuK crnabbixX FPYHTOB, NX OCOBEHHOCTSX, PacnpOCTPaHEeHWN U CBOMCTBaX peKoMeHayeTcs
OCYLLECTBMATb Ha OCHOBE OGOOLLEHWS WMEHLUMXCA MaTepuanoB M3bICKaHWA MNPOLWNbIX FeT M C Y4eToM ofbiTa
CTPOUTENbLCTBA B AaHHOM pervioHe. MNpu 9TOM UCMONb3YOTCA AaHHble a3podOTOCHEMKU U KOCMMYECKON CbeMKU. Mpu
HegoCTaTOYHON MHGOPMALMK O pacrnpoCTpaHEHUN, reHe3nce, MOLHOCTU, COCTaBe, COCTOSIHUM U CBOMCTBaX MPYHTOB, a
TaKKe rMapPOreosiorMyeckux U reomopdonorMYecknx YCnoBUSIX MWCCreayeMon TeppuTopuun, penbede NOBEPXHOCTM
MWHEpPanbHOro AHa Ha3Ha4alTCA PEKOTHOCLIMPOBOYHbLIE U3bICKaHMS.

2.8. OcHoBHble Buabl paboT, koTopble MOryT ObITb NPeayCMOTpeHbl Ha 3TOM 3Tane pas3paboTku NpoekTa,
cnegymrolmne: WHXEHEpPHO-reonormdeckasl CbeMKa Ha YyyacTkax cnadblx T[pyHTOB, MapLlpyTHble HabnaeHus,
reocmsmnyeckme nccnenoBaHunsi, BbloOpoyHOE 30HAMPOBOYHOE BypeHme CKBaXkMH ¢ 0TOOPOM Mpob rpyHTOB.

MacLutabbl MHXEHEPHO-Te0NIorM4eckon CbeMKM pekomeHaytoTes B npegenax 1:10000-1:5000.

B kayecTBe OCHOBHbIX METOAOB TreoU3NYEeCcKMX UCCNeoBaHMA PEKOMEHAYITCA SnekTpopasBedka U
cencmoakycTuyeckoe npomnnnpoBaHue, reopaamonokaums.

CkBaxuHbl criegyeT 6ypuTb no cetke ot 50x50 M B 3aBMCMMOCTU OT pa3mepoB TeppuTopun 0BCnegoBaHMs U C
y4eTOM AaHHbIX a3podOTOCHEMKM Ha yyacTkax no 150 M B kaxdyto CTOPOHY OT OCK TPaccChl.

Mpu npoxogke 30HOAMPOBOYHBIX CKBAXXMH criegyeT oTompaTtb npobbl rpyHTOB Yepes 0,5-1,0 m no rnybuHe cnaboin
TONLWM.

BypeHuio JomkHO NpeaLecTBoBaTh CTAaTUYECKOE 30HAMPOBaHME TONLLN.
CobupatoTca MaTepuarsl O rMapoNIorMiyeckoM pexmnmMe craboi Tonww.

2.9. CocTtaB u cogepxaHue oTdyeTa No pesynbTaTaMm [AaHHOrO dTana W3bICKAHMI OOIMKHbI COOTBETCTBOBATb
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Kpome TOro, B 0T4eTE JOMMKHA ObITh AaHa crnedyowasa nHpopmMauus, a Takke pekoMeHAaLmMmn 1 peLLueHus:

- AaHHble O penbedpe, reonormmn 1 rMPOreosIorMm MECTHOCTH (B Cry4Yae CNOXXHOCTEN - JTIOKamnbHbIX Y4aCTKOB);

- napameTpbl 3aneraHus W XapakTepUCTMKM pasHOBMOHOCTEN cnabblx FPyHTOB, BKMYasi nokasaTtenu ux
un3n4eCckMx CBOMCTB (OnpeaenieHHbIX B NOMEBbIX UK B NabopaTopHbIX YCIOBUSIX) U NOKa3aTenn MexaHU4eCcKMx CBOMCTB
(onpeaeneHHbIX NO KNaccuuKaumMoHHbIM Tabnuuam);

- MHbopMaL s 0 NOACTUNAIOLLMX TOMLLY FPYHTaX;

- npeOBapuTenbHOE 3aKMNiouYeHMe O LenecoobpasHOCTU WNKU HelenecoobpasHoCTU MpopaboTku BapuaHTOB
PACMNOMNOXEHUS TPACChl HA YY4acTKax pacrpocTpaHeHus crnabbix rpyHTOB;

- pekoMeHzauum no Hambornee paunoHanbHOMY NePECEYEHNI0 YHaCTKOB 3aneraHns cnabbiX rpyHTOB;

- XapaKkTep BO3MOXHbIX UBMEHEHUIN COCTaBa U COCTOSIHUSI CBOWCTB FPYHTOB;

- TEHAEHLMSA U3MEHEHNSA OTAENbHbIX (PAKTOPOB UHXEHEPHO-TE0NOrMYECKMNX YCIOBUN;

- 3afa4v ganbHenwero n3yyeHms cnabowv Tonwm.

MHxeHepHO-reonormiyeckne n3biCKaHus AnA pa3paboTkM NHXKEHEPHOro NpoekKTa

2.10. B cocTaB MWHXEHEPHO-TEONOrMYECKUX W3bICKAHWN AN pa3paboTku npoekTa BXoOAT Bce Buabl pabdoT,
nepedncreHHole B n.2.3.

CoctaB n 06beM um3bickaTenbCkux paboT JOMKeH OblTb AOCTATOMHLIM AM1S BblAENIEHMS B nnaHe u no rnybuHe
WHXXeHepHo-reonornyecknx anemeHtoB no [OCT 20522-96 c¢ onpegeneHMeM HOPMAaTMBHBLIX M pacHeTHbIX 3HA4YeHUN
rnokasaTenen CBOWCTB PYHTOB, B TOM YMCNE MNPOYHOCTHbLIX M AedOPMALUNOHHBIX XapaKTepuUCTUK; AN YyCTaHOBEHUs

rmaporeosiorm4ecknx napameTpos, nokasatenem WHTEHCUMBHOCTU Pa3BuUTUA reonorn4ecknx nmnpoLeccoB, a TaKxXe
arpeccnBHOCTM NoaA3eMHbIX BO.

2.11. MacwTtabbl WHXEHEepPHO-reornorMyeckon Cchbemknm pekomeHaywTca B npegenax 1:10000-1:2000. Mpwu
COOTBETCTBYIOLLIEM OOOCHOBaHUU B NporpaMmmMme m3bickaHuii MoXeT BbiTb BbibpaH macwtab 1:1000 n meHee.

2.12. Teoumsnyeckne uccnegoBaHms crnabon TonwM AOIMKHbI JOMOMHATbL paHee MOJTyYeHHYH MHGOopMauuio B
npouecce PekorHOCLMPOBOYHOIMO OOCNedoBaHMs C UMbl YTOYHEHUS HEOOHOPOOHOCTUM €€ CTPOEHWs, HanpaBneHus u
CKOPOCTM OBWKEHUS TPYHTOBbLIX BOA, N3MEHYMBOCTU XapaKTEPUCTUK (PU3NKO-MEXAHNYECKMX CBOWCTB CriabblX FPYHTOB.

2.13. BypeHue 30HOMPOBOYHLIX CKBaXKMH [OJHKHO OCYLLECTBNATLCA Ha KOHKYPUPYIOLLMX BapuaHTax Tpacchbl,
MONOXXEHNE KOTOPbIX YTOYHSAETCH MO pesynbTaTaM PEKOrHOCLMPOBOYHOrO 06CnenoBaHms TEPPUTOPUN CTPOUTENLCTBA.

Cnepyetr oTpaBaTb npeanodyTeHWe MexaHudeckoMy OypeHuo ¢ HenpepbiBHbIM - OTOOpomM 06pasuoB C
HeHapyLeHHon (anameTpom He meHee 100 MM) U C HapyLLeHHOW CTPYKTypoun. PaccTtosiHue mexay CKBaXvHamu no ocu
Tpaccbl AOMKHO ObiTb 25-50 M B 3aBMCMMOCTM OT OcobeHHocTen cTpoeHus cnabom Ttonwwm. LUupuHa nonocel
obcnegoBaHusa gomkHa 6biTb He MeHee 200 M. Mpuyem yepe3 200 M NOMNEPEYHUKM CHMTAKOTCA OCHOBHBIMU M Ha HUKX
cnegyeT NpoXOoAuTb MO 5-7 CKBaXWH, MEXAY HUMMW MOMEPEYHUKU CHUTAIOTCS NMPOMEXYTOYHLIMU M HA HWUX OOMYCTUMO
npoxoguTb no 3 ckBaxmHbl. OTOOP NPoO rpyHTa gosmkeH npoBoanTbes Yepes 0,5-1,0 M, HO He MeHee 3 Npob M3 Kaxaoro
XapakTepHoro crnosl. bypeHue [AOMKHO BbLIMOMHATLCA Ha MOSMHYK MOLWHOCTb criabbiXx FpyHTOB C 3arnybreHvem B
noacTunaoLme (NpoYHble) rpyHThI Ha 1,5-2,0 M.

2.14. Ecnm obcnegyemas cnabaa Tonwa MMEET  HEe3HAYMTENTbHYH  MOLLUHOCTb WM 3KOHOMWYECKM
HeLenecoobpa3Ho MCNoNb3oBaHNE MexaHu4ecknx OypoBbIX CTAHKOB, TO 3aknagbiBatoTcs wypdsbl. Wypdbl konatoT Ha
BCEX XapakTepHbix MecTax penbeda. Nx obwee KOMMYeCTBO AOIMKHO ObiTb He MeHee 5 Ha 1 km Tpaccel. LWypdbl
pa3smepom (1x1,5x2 m) 3aknageiBatoT Ha pacctosHum 10-15 m oT ocm goporu. MNMpyn HEOOXOOUMOCTU AN YTOYHEHUST MECT
N3MEHEHNsI NOYBEHHO-TPYHTOBBIX YCIOBUI MeXay LWypdamn 3aKnagbliBatoT NPUKOMKN.

B rugporeonormyeckne uvccrieqoBaHUsi OOMKHbI  ObITb  BKMAOYEHbI  OMbITHO-pUMbTPALNOHHbIE paboTbl B
cootBeTcTBUMM ¢ [OCT 23278-78.
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2.15. HabnogeHus 3a M3MeHeHWsMU CBOMCTB FPYHTOB B NpPOLIECCe MX NpeaBapuUTeNbHOro YMMAOTHEHUS unu (1)
OCYLLECTBMEHNS MenMopaTUBHbLIX MEeponpuATU OOIMKHbI NPOBOAMTBCA B cOocTaBe, obbeme u MeTojamum paboT B
COOTBETCTBUN C 1 06OCHOBaHHbLIMW B MPOrpaMMe UHXEHEPHbIX N3bICKaHNN.

CTauuoHapHble HabnodeHWsl, NpeayCMOTPEHHbIE B TEXHWYECKOM 3a4aHuu, CriedyeT BbIMOMHSATh B XapakTepHbIX
MecTax W Ha creuuanbHO 06OpyAOBaHHbIX MocTax HabndaTenbHOW CeTW, 4YacTb M3 KOTOPbIX PeKoMeHOyeTcs
Mcnonb3oBaTh ANs HabnaeHuid B NpoLecce CTPOUTENLCTBA U NOCHE ero 3aBepLUeHus.

2.16. CocTtaB 1 06beM nonesbIX UccneaoBaHUn cnabbiX rPYHTOB Ha 3TOW CTaaAun U3bICKaHUI OOMMKeH obecneunTtb
YTOYHEHME KOHTYPOB pPacnpoOCTPaHEHMs1 pPasfUYHbIX pasHOBUAHOCTEN cnabbiX TPYHTOB, MOLLHOCTM BblAEMNEHHbIX
WHXXEHEPHO-Treonornyecknx anemMeHToB, nokasartenen hnsnko-mexaHM4eCKUxX CBOMCTB IPYHTOB.

CocTaB 1 06beM na60paToprlx MCNbITaHWI Ha 3TON cTaguu NPOEKTNPOBaHNA OOJTKEH obecneunTs:

- YTOYHEHWE BblaeneHna rpynn, noarpynn, Tunos, BnaoB u1 pa3HOBI/ID,HOCTeIZ FTPYHTOB B COOTBETCTBUN C obwen n
YaCTHbIMU KJ'IaCCVI(*)VIKaLI,VIﬂMVI;

- onpeferneHne HoOpMaTUBHBIX M PACYETHbIX OCHOBHBIX NoKasaTernei CBOUCTB cnabblX rpyHTOB;
- NPOrHO3 N3MEHEHNS1 COCTOSIHUS U CBOWCTB FPYHTOB B MPOLIECCE CTPOUTENBCTBA U SKCNIyaTaLnm COOPY>KEHMSI.
Mpwn aTom cneayeT pykoBOACTBOBATLCS PEKOMeHAaLMaMU

2.17. B nabopaTtopum HeobxoaMmMo onpeaenaTb creaylolive nokasaTenm cocTaBa W COCTOSIHUSA CrabblX rpyHTOB:
BIAXXHOCTb; COAEPXKaHWe OpraHM4YeckMx BeLecTB (O4ns HekapboHaTHbIX MOpoA - MOTepu MpU MpoKanvMBaHWM UMK
30/1bHOCTb); CTeMNeHb pasnoxeHus (ans TopdsHbIX TPYHTOB); Npedernbl NIacTUYHOCTM (4N UIOB U TIIVMHUCTBIX TPYHTOB);
MAOTHOCTb YacTWL, TPYHTOB (BbIGOPOYHO); MIOTHOCTb TpyHTa; GOTaHW4eckuint cocTaB (ans TOpPMSHbIX TPYHTOB);

cogepxaHme CaCO 3 (ana kapboHaTHbIX nopog); napameTpbl MPOYHOCTHLIX CBOWCTB, KOHCONWAALMOHHbIE
XapakTEPUCTMKM N XapaKTEPUCTUKN CXKMMAEMOCTH.

CooteetctBytowme [OCTbl ana onpegeneHvs nokasaTtenen QU3NKO-MeXaHUYEeCKUX CBOWCTB T[PYHTOB WU
O0COBEHHOCTUN UCMbITaHWI criabblX FPYHTOB OTMeYeHbl B npunoxexun 2 (b).

[MokasaTtenn MexaHU4eckMx CBOWCTB cnabblXx rpPyHTOB ANl OPUEHTMPOBOYHLIX MPOrHO30B WX BO3MOXHbIX
aedopmaunii moryT 6bITb OnpeaeneHsl No knaccudukaumoHHbIM Tabnuuam npunoxenunsa 11 (J1).

2.18. To pe3ynbTataM BTOPOro 3tana WHXeHEepHO-reoJiorm4ecknx N3bICKaHUN YTOYHAKOT rpaHuubl BblAENTEHHbIX
pac4eTHbIX CI10€eB, pacHYeTHblEe MoKa3aTesin CBOWCTB, AenarwT BbIBOL O Ll,eﬂ60006pa3HOCTVI hanbHenwen I'IpOpaGOTKVI
BapunaHTOB KOHCTPYKUUM HacCbIMK C WUCNOJib3OBaAHNEM cnabon TONMWM B OCHOBaHUMU. PeKOMeHD,yE‘TCﬂ Hanbonee
onTnMmalibHaAa KOHCTPYKUMA HacbIinn Ha OCHOBE pacyeTa ee yCTOVI‘-WIBOCTVI M Xoda ocadkm BO BpeMEHMN. HamevatoTtcs (I'Ipl/l
HeO6XOD,VIMOCTVI) AOonNoJNMHNUTENbHbIE MEePOoNpPUATUA No obecneyeHnto yCTOIZ‘-II/IBOCTVI N YCKOPEHUIO OCadKn HacbInu.

CoctaB un cogepxaHne TexXHU4YeCKoro oT4yeTta no BTOpPOMY 3Tany obcnenoBaHus y4acCTKOB pacnpocTpaHeHus

cnabbIX rPYHTOB AOMKHBI COOTBETCTBOBATbL C Y4eTOM AOMOMHEHWIA, NEePEeYNCNEHHbIX BbilLe B HACTOSILLEM
MyHKTE.

NHXeHepHO-reonornyeckue MsbiCKaHUA Ans paspaboTkm paboyein JOKYMeHTaLumn
2.19. WHxeHepHo-reonormyeckne usbickaHus Ans paspaboTku paboyeit AOKyMEeHTauuuM HasHadvalTcs Ans
BbISIBIIEHNS1 BO3MOXXHOCTU M LIeNecoo6pasHOCTU YTOUYHEHUS:
- NMPOEKTHbIX PELUEHWNIA MO KOHCTPYKLMM HaCbINK;

- KOHCTPYKTUBHO-TEXHONOIM4YeCKnx MepOI'IpI/IHTI/IVI, Ha3Ha4eHHbIX Ons obecneyeHus yCTOI7I‘-II/IBOCTI/I N UCKITHYEeHUA
HenonyCcTuMbIX /J,edoopmau,mﬁ cnaboro oCHoBaHUSA MO BENUYNHE N UHTEHCUBHOCTY;

- TEXHOIOINM4YeCKnx pernamMmeHToB CTPpOUTENbCTBaA 3€MITAHOIO NOJIOTHA.

2.20. Ha ctagum paspaboTtkn paboyert JOKyMeHTaLuum MoxXeT ObiTb NpeayCMOTPEHO BbiNonHeHne nabopaTopHbIX
UCMbITaHWI ANSA NPOrHO3a M3MEHEHUSA MeXaHN4YeCKUX CBOMNCTB CrnabbiX FPYHTOB C YY4ETOM HOBbIX YCMOBMI paboTbl rpyHTa
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non Harpyskoﬁ OT BeCa HacbInu.

Mpy HeobXxoaMMOCTM YTOYHSIOTCA TOMWMHA CIoeB CrabbiXx FPyHTOB, MapameTpbl BOAOHOCHBLIX TOPW3OHTOB,
AVHaMuKa reonorMyeckmx NpoLeccoB, B TOM YMCIe 1 3a Npedenamu nosnockl Tpacchl.

2.21. PaccTosHusa mexay BbipaboTkaMy yCTaHaBNMBAKTCS C yY4ETOM paHee NpongeHHbIX BbIpaboToK, HO He MeHee
25 M Mexgy HAMKM npu BbICOTE Hacbinn Ao 12 M U He meHee 10 M npu BbICOTE Hacbkinu Oonee 12 M Ha KaXgom
nornepeYvHnKe, KOTOpPblE HAMe4aTCs C paccTosiHmeM cootTBeTcTBeHHO 100 nnun 50 m.

Mpn 3TOM MOHOMUTBLI AOMKHbI OTOMPATLCA C TaKMM pacveToOM, YTOObl MX COCTaB U COCTOSIHME B BO3MOXHO
Oonbllen cTeneHn oTBevann pacHeTHbIM 3HAYEHUSAM BIIAXXHOCTU M MNOTHOCTM AN BblAEMNEHHbIX pacyeTHbIX croes. 3
Ka)XQoro pacyeTHOro Ccrosi [OOfMKHO ObiTb OTOBpaHO He MeHee wWwecTu obpas3yoB Ans  Kaxgoro Buaa
KOMMPECCUOHHO-KOHCONUOALMOHHBIX UCMBbITAHUIN U HE MeHee AEBATU AN CABUIOBbIX.

My6uHa BbIpaboTOK A0OMKHA Ha3HaYaTbCs HUKE rMyGUHBI CXKUMaEMOM 30HbI Ha 1-2 M, a Npu Ha3Ha4YeHWn cBaHOM
KOHCTPYKLMMN HUXKe FyGUHbBI MOTPYXKEHUst KoHLA cBail Ha 5 M.

2.22. Tpy NpOEeKTMPOBAHMUN YHUKaNbHbIX JOPOXHbIX OOBEKTOB, a Takke MpWu KpanHe HeOOAHOPOLHOM TPYHTOBOM
MaccvBe B NporpaMme u3biCKaHui MOryT ObiTb MpeayCcMOTpeHbl cneumanbHble ccnegoBaHus cneundrnyecknx CBOVCTB
FPYHTOB K MoJenvpoBaHue (MatemaTuyeckoe, (u3nyeckoe), B TOM UUCNe U HanpsXeHHO-4edOopMMPOBaHHOIO
COCTOSIHMS, C MPUBMEYEHMEM HAYYHbIX U CNeLmnanM3npoBaHHbIX OpraHn3auni.

CoctaB n cogepXaHue TEXHWYECKOro oTyeTa O pesynbTaTax WHXEHEPHO-TeOnorMyecknx WU3bICKaHWN OOIDKHbI
COOTBETCTBOBATb C y4yeTOM crneumukn MHANBMAYaNbHOMO NPOEKTUPOBAHMSA aBTOMOOMUITBHBLIX OOPOr Ha
cnabbIX rpyHTax.

B cBA3M C 3TVM B 3aKMOYE€HNUN JOMKHbI ObITh AaHbI YTOYHEHHbIE pEeKOMEHAaUnn 1 peLleHns no:

- pacnonoXeHuto Tpacchl Ha y4acTke;

- ONTUMarbHOM KOHCTPYKUNN HacCbIMNu;

- [ONOSMHUTENbHBIM  KOHCTPYKTUBHO-TEXHOIOIMMYECKMM  MEPOMNPUSTUSM U pelleHnMsamMm no  obecneyeHuio
YCTOMYMBOCTU U YCKOPEHMIO OCaKM HAcbInu;

- TEXHOMNOINYECKUM perrnaMmeHTam (Bpemsi 40 YCTPONCTBA AOPOXKHOM OAEXAbl U PEXUM OTCbIMNKM HAChINN);
- TEXHOJIOTMM COOPYXKEHMUS 3EMISIHOIO MOSOTHA;
- CTauMoHapHbIM HabntAeHNAM B MpoLiecce CTPOMTENBCTBA M AKCNyaTaumm 3a gedopmMaLmsamMmn Hacbinw;
- OpraHu3auum Hay4HO-TEXHUYECKOrO CONMPOBOXAEHMS.
Knaccudmkaumsa cnabbix rpyHTOB
2.23. B 3aBucuMMocTM OT cocTaBa, baumanbHO-TeHETUYECKMX M neTporpadmnyeckux OCOBEHHOCTEN, a TaKke
COCTOsIHUSA criabble rpyHThI CriegyeT nogpasnensatb Ha:
- rpynnbl N0 COAEPXKaHMNI OPraHUYECKNX BELLECTB;
- BUAbl Mo reHeTuko-gaumanbHbIM U neTporpacgpmuyeckum ocobeHHOCTAM;
- noaBmAabl No 0COBEHHOCTAM COCTaBa;
- pPa3HOBUOHOCTU MO 0COBEHHOCTSIM COCTOSAHUS (MNIOTHOCTU U BITAXXHOCTM).

Cxema obLei oTpacneBon knaccmdpukaumm cnadbix rpyHTOB A8 Lienen JOPOXHOIo CTPOUTENbCTBA NpMBeaeHa B
Tabn.2.1.

Tabnuua 2.1
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O6wwasn knaccudukaums cnabbix rpyHTOB

pynna no Bua no reHeTuko-haumanbHbIM 1 MopBua no coctaBy Pa3HOBMAHOCTB MO COCTOSAHMIO
copepXaHuo neTporpaduyeckmm
OpraHn4yeckmx 0cobeHHOCTAM
BELLECTB
Haume- Onpepensiowmn | Haume- | Onpepenstowmii Haume- Onpegensowmi
HOBaHWe npu3aHak HOBaHuWe npu3Hak HOBaHuWe npu3Hak
(BnaxHocTb, H,
% unu nokasatenb
Tekyvectn {1 )
1 2 3 4 5 6 7
OpraHnyeckne Topd mano- IT = 950 Bonok- e 7 Cyxon W< 300%,
(fF = &0%%) 30/1bHbIN HUCTBIN
Mano- 300-600%
BNaXHbIN
CpeaHen 600-900%
BMaXXHOCTU
MN36bI- 1200-2500%
TOYHO
BNaXHbIN
Topd 95% > IT > 80% |Mano-
cpenHeit Bonok- | 750 > & > 60%
305BbHOCTH HUCTBIN
Topd 80% > IT » 60%; |Hesonok- & CE0%
BbICOKO- HUCTBIN
300bHbIN
Oprarocan- 7> 60% Marto- W < 200%
pornenb BINaXXHbIN
CpeaHen 200-500%
BMaXXHOCTK
OueHb 500-1000%
BNaXHbIN
MN3bbITouHO | JF = 1000%%
BNaXHbIN
OpraHomu- OpraHomn- | &M% > F7 = 10% - - Mano- < 1509
HepanbHble HepanbHbIN BINaXXHbIN
{10 £ 77 £ 60%,) |canponens
CpeaHen 150-400%
BMaXXHOCTU
OuyeHb 400-900%
BNaXHbIN
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FPYHT

N36bITouHO F 5 900%%
BMaXHbIN
BonoThet | 10% £ T < 60% - - Maro- W< 100%
meprenb BMaXHbIN
CaCO3 >25%
CpeaHen 100-300%
BMaXHOCTK
Oueb W > 300%
BMaXHbIN
Topdps- 30% < IT < 60% |Cyneco 1< fp <7 A 05 <075
HUCTble
TPYHTBI
CunbHo 20% < IT < 3094 [CyrnuHok 7-17 b 0,75-1,0
3aTtopgo-
BaHHble
B 1,0-1,5
Towasn 17-27 r 1,5-2,0
rnvHa
3aTopdo- 10% < 77 £ 20% [PKupHas >27 a 2,0-2,5
BaHHbIN rnuHa
E 2,5-3,0
X 3,0-3,5
MwuHeparnbHble Mn mopckoii - - - A 0,54 1; <075
(1T < 1004)
Mn o3epHbi - - - B 0,75-1,0
Mn anniosu- (Komnnekc Cynecb LOLi <70 B 1,0-1,5
anbHbIi caumansHo- ’ ’
reHeTUYECKNX U1
neTporpadunyecknx
XapaKkTepucTuK
(I < 1084)
Mokpbii - CyrnvHok 7,0-17 r 1,5-2,0
CONOHYaK
a 2,0-2,5
E 2,5-3,0
MepeyBnax- - MuHa >17 X 3,0-3,5
HEHHbIN
TMUHUCTBIN
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Nonbanesas - - - A rieg
rmvHa

<25

Mpumevanus: 1. [Ona oToeneHust GOMOTHOrO Meprens OT OpraHOMUHeparbHOro canponens Heob6xoanmo
onpegenuTb cogepxaHne CaCO 3 .

2. Hap;u:l,y C YKa3aHHbIM B rp.3 onpepenAawwnmMm  Npu3HakoMm And YyCTaHOBIEeHUA Buaa cnaboro rpyHTa
ncnonb3yeTca KOMnNreKkc OaHHbIX no (*)aLI,I/IaJ'IbHO-FeHeTI/I‘-IeCKI/IM n I'IeTpOFpa(*)I/I‘-IeCKI/IM 0COBEHHOCTAM,
yCTaHaBnMBaeMbIM B npouecce N3bICKaHWUN.

3. J7 - notepu npu npokanueaHuu, %; ¢ - cTeneHb BOMOKHUCTOCTU, %; fp - YMcno nnacTuyHocTw; §F -

NPUpOAHast BNaxHOCTb, %; {; - nokasaTenb TekydecT; W = W (7 - oTHocuTenbHas BnaxHocTb; W - BNaxHOCTb
Ha rpaHuLe TekyyecTtn, %.

4. CTeMeHb BOMOKHUCTOCTU <P BIMMCMISIETCS Yepes CTeneHb pasnoxednst Lz , onpedensiemyio ¢ nomolbio
mukpockona, no chopmyne: & =100 ~Dz, | %. Mpu onpeaeneHnn cTeneHm pasnoxeHnst BECOBLIM METOAOM CTeneHb
BOMOKHMCTOCTM ~ ¢&  cnedyeT  ycTawaenueaTs no  cdopmynam & =88~ 04200 npn D, <50%
F=11s-032 D:jp npw D;‘P » 50840 . Npwn onpepenexun Dép ncnonb3yetcst cuto 0,25 MMm.

KonnyectBeHHbIE Kputepmn Ond yKasaHHbIX KJ'IaCCMd)I/IKaLI,MOHHbIX nokasartenenm M eguHuu, X HauMMeHoBaHUA
npmBegeHbl AnAa OCHOBHbIX BUOOB cnabbix FPYHTOB B yKaSGHHOVI Tabnuue.

B npepmenax pasHOBMOHOCTM (OU3NKO-MEXAHUYECKME CBOWCTBA KaXaoro cnaboro rpyHTa W3MEHSTCA B
OTHOCUTENbHO Y3KUX Npefenax, YTo MO3BOSISIET WUCMOMb30BaTb YacTHble Knaccudukauum nm TabnuuHble AaHHble Ans
OPUEHTMPOBOYHON OLEHKN pacYeTHbIX 3HAYEHWU NokasaTenel MexaHWYECKUX CBOWCTB TPYHTOB, MpeAcTaBfiEHHblE B
npunoxexHun 11 (J1).

XapakTepucTUKM CXKMMAEMOCTH rpyHTa
2.24. XapakTepuCTUKN CKMMaeMOoCTn cnabbix rpyHTOB B flabopaTopHbIX YCIOBUSAX ONpeAenstoT no pesynbrartam
ncnblTaHMN 0BpasLOB C HEHapyLIEeHHOW CTPYKTYpOM B KOMMPECCUOHHbIX npubopax (T.e. B yCnoOBUAX OAHOMEPHOro
cxaTtus).

OKCMepUMEHTaNbHO  ONpeaernseTcss 3aBUCUMOCTb MEXZy MPUIOKEHHOM Harpyskon 5 u  Koa(dUUMEHTOM

NOPUCTOCTU rpyHTa | £}, a Takke OTHOCUTENbLHOM AedopmaLmen M), mogynem ocagkm [£) unu necdopmaummn [ Z) .

B pacuyeTHbIX METOfax, PEeKOMEHAyeMbiX HacTosmMm [locobuveM, B KayecTBe mMokasaTensi CKXUMaeMoCTu
MCTIONb3YETCs MOAYIb OCafku (€x ) v Moaynb aecdpopmaumm (£, ).

2.25. Mogynb obuien aecdopmMaLmm rpyHTa CB3aH € Harpy3kon pyHKLMOHANbHOW 3aBUCMMOCTbBHO
P (2)

roe [y - OKnmawulas Harpyska,

A - OTHOCUTESbHAsA AedopMaLIMs NPU 3TOM HarpyskKe.
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OTHOCUKTENbHas ,qed)opmau,vm, Bblpa)keHHaa B NPOMUINNAX, HasblBaeTCcda MoayrieM oCaaku (EP:'

My
P ?! IDDEI’ MM/M, (3)

&
roe &4y - npecbopmaums obpasua;
} - HayanbHas BbicoTa obpasua.

OcobeHHoCTbI0 cnabblx FPYHTOB SIBMSIETCS HENMHEWHOCTb 3aBUCMMOCTU MOAYNs AedopMaumMum U ocagkui oT
Harpysku.

2.26. CylecTBeHHON 0CODEHHOCTBIO XapakTepa CKUMAEMOCTU FPYHTOB NPUPOLHOMO CIIOXKEHUS SIBNSIETCA Hann4ne
Tak HasblBaeMOW CTPYKTYPHOW MPOYHOCTU FPyHTa Ha cxaTtue, Npupoda KOTOpoW npefonpenensetcs BUAOM IpyHTa, ero
NCXOOHBIM COCTOSIHUEM U CTPYKTYpOW. B CBS3n ¢ 3TUM Ans NporHo3a ocagku cnabbix rpyHTOB, KPOME NepPeymncrieHHbIX

BbilLe AehOpMaLMNOHHbIX XapakTePUCTUK, HE0BX0aNMMO onpeaensiTb BENIMYMHY CTPYKTYPHOM NPOYHOCTU CXaTus (P.:mp:' i

OTta BenuuuHa orpegensieTcss nyTem MOCTPOEHUst KOMMPECCUMOHHOM kpuBoi Bupa £; = flig 51 . Touka sBHOro

nepenoma KOMI'IpeCCMOHHOIZ KpMBOIZ nocne Ha4valribHoro I'Ip;lMOJ'IMHeIZHOFO y4qyacCTKa COOTBeTCTBYyeT CprKTypHOIZ
MNPO4YHOCTU rpyHTa Ha CXaTue.

2.27. B obwem cnyvae MoryT ObiTb BbISIBIEHbI TPU BMAA HavalnbHbIX YY4acTKOB KOMMPECCUOHHOM KPWMBOW BuAa

g =flgh):
1 - rOPU3OHTArbHBIN, 2 - CIaBo HAKIOHHBINM 1 3 - PE3KO HaKMOHHbIN K ocun g 5 .

B nepsom crniyyae P.:mp onpegensieTcsa no ctTaHgapTHoW meToauke, nsnoxenHon B CTOCT 12248-96. MNpu Hanuunm

FPom > 0B cnabom ocHOBaHUM MOXeT GbiTb BblgeneHa akTUBHasli 30Ha, B KOTOPOW GyaeT UMeTb MECTO YNMOTHEHWE
7

[PYHTa, U NAcCWBHasi, B KOTOPOW PYHT He GyAeT YNMoTHATbCS. B aKTMBHOM 30HE Harpyska, AeNCTBYIOLLAsi Ha TPYHT,
NpeBbIWAET ey , B NACCUBHON 30HE OHA MeHbLIE oy .

B TpeTbeM crniyyae CTpyKTypHasi IPOYHOCTb Ha CxXaTue Ansi 4aHHOTo rpyHTa OTCYTCTBYET.

Bo BTOpom cnyyae BenuuuHa P.:mp MoXeT OblTb Takke onpederieHa Mo TOYKe Meperioma KpuBoi BuAa

g, = flig B}, x0Ta 1 He Tak ABHO BblpaXkeHHOI. B cBA3M ¢ nocnegHnm pasaeneHune cros cnaboro rpyHTa Ha akTUBHYHO
N NAacCUBHYIO 30HY crieayeT NpOBOAUTb B COOTBETCTBUM C YKasaHUSMU, U3NOXKEHHbIMM B Nn.3.20-3.24.

2.28. OCHOBHble MOSMOXEHUST METOAMKM pacyeTa KOHEYHOW ocafku cnabbix rPyHTOB B OCHOBaHUM HacbiNu C
NCMOfb30BaHMEM NEPEYNCTIEHHbIX Bbllle XapaKTEPUCTUK CKUMaAEMOCTM daHbl B nn.3.40-3.45.

XapaKTepuCcTUKU YNNOTHAEMOCTU FPyHTa BO BPpEMEHU

2.29. Ha xapaktep ocagkm U CKOPOCTb €€ MpPOXOXAEHUA BIUAIOT: WUCXOAHOE COCTOSIHWE T[pyHTa, €ro
dunbTpaunoHHble N AedopmMaLMOHHbIE CBOWCTBA, @ Takke BenuMuMHA YNMNOTHSAILWEN Harpysku Ha TPyHT U PEXUM ee
npunoxeHus. Moatomy Npu MHANBMAYaNbLHOM MPOEKTUPOBAHUN Hacbkinen Ha cnabomM OCHOBaHWUM B KaXOOM KOHKPETHOM
cryyae Ha pacyeTHbIX NonepeyvyHuKax AOMKHbI ObITb NPOaHaNU3MpPoOBaHbl YCIOBUS CTAaTUYECKOrO YMMOTHEHUS pacHeTHbIX
cnoeB crnabon TonwWKM 1 BbldeneHa akTMBHas 30Ha. B akTMBHOW 30He OOMMKHbI ObiTh BblAENEHbl YacTW, B KOTOPbIX OyayT
co3gaHbl YCroBUs ON1S OTXaTusi MOPOBOW BOAbI (KMBasi punbTpaLMoOHHas YacTb), U 4acTu, rae OHU He OyayT MmeTb
MecTo (MepTBas hunbTpaLMoHHas YacTb). MeToarka ucnbiTaHWi rpyHTOB Ha KOHCONMAAUUIO U BbIGOp MeToda NporHo3a
0cafikvl BO BpEMEHM 3aBUCAT OT TOr0, B KAKON U3 YKa3aHHbIX YacTel HaxoauTcs rpyHT (cM. nn.3.46-3.56).

2.30. B kavecTBe KpUTEpPUSA CO34aHWUS YCNOBUN, MPU KOTOPbIX MOXET Ha4aTbCA MeXaHu4yeckoe oTXaTue MopoBoOn
BOAbI, ONA TOPMSAHbLIX M MOMHOCTLIO BOAOHACHILWEHHBIX TMUHUCTLIX FPYHTOB MOXET CAYXWUTb HayanbHbIA rpagueHT

UNbTPaLMOHHON KOHCONMaaLmm (l;;.f_@_x]' . OTOT KOMMMEKCHbIN napamMeTp sBnsietcs yHKUMEen HU3nN4eckmx CBOWCTB
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rpyHTa, CprKTypHOVI NMPOYHOCTU Ha CXaTue, Ha4arnbHOIro rpagneHTa (bI/IJ'IpraLI,I/IM N N36bITOYHOrO NnopoBOIro AaBrieHNA B
Boe.

2.31. MeTop onpepenerusi Harpysku (53 ), npu kOTOpoil 0BECNeunBaAETCS BOSHUKHOBEHUE iy x , 3aKMIOYAETCs B
NPOBEAEHNN KOHCOMMAALIMOHHBIX MCABbITAHUIA UAEHTUYHBIX 0BPas3LOB C Pa3NUYHbIMKA YCIIOBUSIMIA APEHUPOBaHUS Nof,
pasHbIMM YNIOTHSIOWMMK Harpyskamu. Harpyska (£}, HaumHas ¢ KoTopoii kpuBble KOHCONMAaLMM 06pasLoB BUAA

A= fllg{) c pasHbiMu nyTamm unbTpaumm pacxoaates, u 6yaeT nckomon. MeToauka ee onpeaeneHus npuseaeHa B
npunoxexHun 2 (B).

lMonyyeHHaa Harpyska (P@;) CpPaBHMBAETCS C [ENCTBYIOLEN Harpy3kol OT Hackinn [, Ha pacyeTHbIX
ropu3oHTax B ocHoBaHuu. Ecrm & 2 Hmy  Ho £ < B, 10 ocapka rpyHTa Gyaet npovcxoauTs 6e3 omKaTUsi BOAbI, T.€.

rPYHT BYyAeT YNNOTHATbCS B YCTIOBUSIX 3aKpbiToit cuctembl. Ecnn £ > Fyp v £ 2 Bz | 7o Gyper nabniopatses

dunbTpaumMoHHass KoHconugauusi, T.e. ocagka MNonaeT B YCMOBMAX OTKPbITOW cuctembl. [lpy 3TOM ucknoyaeTcd
HeobXoOMMOCTb OMnpeferieHust HadasribHOro rpagveHTa unbTpaumMu, Tak Kak 3TO CBOWCTBO TPyHTa Yy4uTbiBaeTcs
aBTOMAaTUYECKM B OMbITe HA KOHCONMAaLmio.

2.32. OgHoMepHas koHconuaaums cnabbix rpyHTOB U3y4aeTcs B YCMOBUAX KOMMNPECCUOHHOro onbita. MeToaumka
npoBefeHUs KOHCONUOAUUOHHBIX UCNbITaHMM rpyHToB roctupoBaHa (COCT 12248-96). HekoTopble ee [OMNOMHEHWs,
yuuTblBalLMe cneumduky nosefeHus cnabbiX rpyHTOB, U3NOXeHbl B npunoxeHun 2 (B). B pesynbtate 06paboTku

NCMbITaHWI CTPOUTCA KOHCONMMAALMOHHAA KpuBas rpyHTa B Buae M = Fiflunm A= fllgiln A= f(q;'fﬁ_]l .

YooGHee Bcero [AOna NpakTUYEecKMX Leneid nonb3oBaTbCA  KPUBOM  KOHCONMWMAALWKM, MOCTPOEHHOW B
nonynorapuMmM4eckom MacluTabe.

2.33. B obliem crniyyae KOHCONMMAALMOHHas kpueas Buaa * = f({Z{) moxeT cocToaTh M3 4-x yyacTkoB nocne

YCNOBHO-MIHOBEHHOM OCafKW: MepBblA Y4aCTOK OTpaxaeT AopubTPauMOHHYIO KOHCONMMAAUUIO; BTOPOW y4acToK
(KPUBOMMHENHDBIN) OTpaXXaeT NEPBUYHYIO (UNBbTPALMOHHYH KOHCONMMAALMIO; TPETUIN YYaCTOK (KPUBOMMHENHbIN) OTpaXkaeT
BTOPUYHYIO (UNBbTPALMOHHYK KOHCONUAALMIO; 4YeTBepTbii Yy4acToOK (MPSAMOMMHENHbIN) OTpaXaeT KOoHCcONMMaaumio
06BEMHON NON3YYecTu.

Ha nepsom smarne koHconudayuu CKOpPOCTb ocafku cnaboro rpyHTa He cBA3aHa C BO3HUKHOBEHWEM U30ObITOYHOIo
OaBreHns B MOPOBOW BOAE W TOMbKO NPV ONpeAerieHHOM COOTHOLLEHWM CBOWCTB IPYHTA M BENUYUHBLI YNIOTHSOLWEN
Harpysku CO34alTCHa YCrnoBUSA AN MEXaHMYECKOro omxkaTusa cBob6OaHOW MOPOBOWN BOAbI, B KOTOPOW BO3HMKAET MOPOBOE
OaBrieHve.

Ha emopom amane koHconudayuu Ha CKOPOCTb OCadku cnaboro rpyHTa, rmaeBHbIM 06pa3oM, okasbliBaeT BIMSIHUE
CKOpOCTb (OUNbTPaLUM OTKUMaeEMO CBOGOAHON BOAbI, ABUKEHME KOTOPOW NoaYMHAETCs 3aKoHy [apcu.

Ha mpembem samarne KoHconudayuu Ha CKOPOCTb OCaakuM cnaboro rpyHTa CyLleCTBEHHOE BIUSIHME OKa3biBaeT
BA3KOMMacTUYeCKoe BbPKMMaHWE CBA3aHHOW BOAbl, ABWXEHME KOTOPOW K APEeHUpYloLEen NOBEPXHOCTU He MOAYMHAETCH
3akoHy Japcu.

Ha yemeepmom amane koHconudayuu CKOPOCTb OCafku craboro rpyHTa npefonpeaensieTcsl BA3KONIacTM4eckum
COBUIOM 4acTuy, (Mnu arperatoB), T.e. BA3KOM 06beMHOM nonayyectblo. lMpy 3TOM MOXET UMeTb MecTO BecCbMa
He3Ha4YUTenbHOEe MEeCTHOE BblAABMMBaHWE PbIXIIOCBA3aHHOW BOAbI HA NMOBEPXHOCTMW FPYHTA, He NpeacTaBnsioLiee coboi
TaKoro npotecca, KoTopbli 6bl CyLLECTBEHHO BN HA MHTEHCUMBHOCTL YNIOTHEHUS Y KOTOPbIA HEOBXOAMMO YyUnNTbIBaTb
npy NPOrHo3e ocazKu.

YKkasaHHble 3Tanbl KOHconugaumm BblpaXakTCA Ha KpVIBOIZ KOHCOnMunaaumm CoOTBETCTBYHLWNMMU Yy4HaCTKaMu,
KOTOpbl€ BblAENAKTCA NO reoMeTpu4eCKoMy NpuU3Haky. Cnocobbl BblaeneHns nocnegHnx onuncaxobl B NPUNoOXeHnn 2 (5)

2.34. B 3aBUCMMOCTW OT CTPYKTYpbl TPyHTa, €ro HayvaribHOW BII&XHOCTWM W MNMOTHOCTU, (PU3NKO-MEXaHUYECKNX
CBOWICTB, BEIIMYMHbI U pexuma MPpUIoXEeHUa Harpyskd, YCINOBUW [OPEeHMPOBaHWS W rpadvMeHTa Hamnopa npouecc
KOHcOnmaaummn ero (rpyHTa) MOXeT COCTOSATb M3 MEHbLUEro KOnmuyecTBa 3TanoB (ABa MMM TPU) M B PasfIMYHOM KX
covyeTaHuu.

Ons OpraHn4eckmnx u opraHoMumHepalbHbIX TPYHTOB, HEBOJIOKHUCTbIX WU MaloOBOJIOKHUCTbIX, BbllUe cpeu,Heﬁ
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BNaXKHOCTW XapaKkTepHa KpuBasi KoHconupauuu Buaa » = F/gf) | cocroslas u3 ABYX y4acTKOB, OTpaxaloLmx
NepBUYHYI0 OUNbTPALMOHHYIO KOHCONUAALMIO M KOHCONUAAUMI0 06 bEMHON MON3y4ecTy.

Ons OopraHn4yeckunx n opraHoMmumHeparbHbIX TPYHTOB, HEBOJIOKHUCTbLIX U MaJtloBOJTOKHUCTbIX, CYXUX U MarnoB/aXHbIX,
MONMHOCTbKD BOAOHACbLILLEHHbIX XapaKTepHa KpuBaA KOHcoONMAaauun, CoCcToAwad U3 Tpex Y4YacCTKOB, OTpaXakwunx
nepBn4HYyt0O U BTOPUYHYIO (bI/IJ'IpraLI,I/IOHHyI-O KOHCOnuaauniw Wn KOHconuaauuko nonsyvyecTu. I'Ipm HenosHoM
BOOOHACbILWEHNN TPyHTaA - U3 YeTblpeX Y4aCTKOB.

[ns opraHMyeckMx W OpraHOMUHeparnbHbIX FPYHTOB, BOJIOKHUCTBIX Mpu NOOOM CTeneHW BOAOHACHILLEHUS,
XapaKTepHa KpuBasi KOHCOMMAaLMKM, COCTosILAs U3 Tpex y4acTKoB, OTpaalowmnx ounbTpaLMoHHY0 KOHCONMaaumio,
PUNBbTPALIMOHHYI0 KOHCONUAALMIO U KOHCONUAALUNIO 0GBEMHON NOM3Yy4YecTy.

Ons MUHEpPalibHbIX TPYHTOB TequePl n TEKy‘-IeFIJ'IaCTI/I‘-IHOIZ KOHCUCTEHLUMN XapaKTepHa KpuBaaA KOHcoInagauuw,
cocTosdAwaa wn3 Tpex Yy4dacTkoB, OTpaxakwwunx nepBun4Hyr0o “ BTOPUYHYIO (*)VIJ'IpraLI,VIOHHYIO KOHCOonMunaauuno wun
KoHconuaaunio o6 beMHOM non3y4yecTu.

[ns MUHepanbHbIX PYHTOB MSIKOMMACTUYHOW KOHCUCTEHLIMN XapaKTepHa KpuBas KOHCOnMuAaauum, cocTosias u3
ABYX Y4aCTKOB, OTpaXkatoLLmMxX BTOPUYHYHO (OUNbTPaALMOHHYO KOHCONMAALUMIO U KOHCONUAaLmnio 06 beMHOIN NON3y4ecTy.

XapaKTeprle KOHCONMMAaunOHHbIE KpuBble ANnA pa3findyHbiX BUOOB cnabbix FPYHTOB npeacTtaBlieHbl B NPUINOXeHUn
2 (B).

2.35. Ha nepBom 3Tane koHconupaluMuM KOHCONWOALMOHHBIM MapaMeTpoM SBNAETCH YrnoBon KoadduumneHT
NepBOro NPSAMONMHENHOrO y4acTka B NorapuMUYECKOM LIMKINE K OCU BPEMEHU (ml 1. Ha BTOpoM 3Tane KoHconuaauum
KOHCONMAAUNOHHBIMM NapaMeTpaMu ABMASTCA KO3 MULMEHT KOHCONMaaLuum {Cgu J VM KOHCONMAALMOHHBIN NapameTp
{E:';,L]I , OMpefensioLnin ycrnoBus nepexoga OT AaHHbIX flabopaTopHbIX MCMbITAHUMA K HaType. Ha TpeTbem aTane

KOHCONMAAUMM KOHCONMMAALMOHHLIM MapameTpoM sBnseTcst KoadpduumeHT koHcommpaumm (C'z, ) unm nokasatenb

cCTenmeHu KoHconupauuu (#) | Takke onpedensowuii nepexon K HaType. Ha yeTBepToM 3aTane KoHConMaaLmu
KOHCONMWAALMOHHLIM NapaMeTpoM SBMAETCA YIMOBOM KO3MUUUEHT mnocrneaHero npsaMONMHEMHOro y4yacTka B
norapudMUYeckoM LMKIe K OCU BpEMEHU (#24]) .

Bonee getansHo nepeyuncrieHHble KOHCOoNMMaaunoHHbIE XapaKTEPUCTUKNA paCCMOTpPEHbI B NMPpUINoXXeHnn 2 (5)

XapaKkTepucTUKN NPOYHOCTHU CrabbiX FPYHTOB
2.36. OCHOBHO 0COBEHHOCTbIO paboThbl craboro rpyHTa Ha COBUF B OCHOBAHWUWM Hacbiu SIBNSETC UX paboTa B
TeYeHVe ANMTENbHOro BPEMEHM B YCIOBUSIX HE3ABEPLLMBLLENCS KOHCONMAaUuN.

locTMpoBaHHble METOAbI UCMBbITAHUIA Ha COBUr NpednonaratoT, YTo AN yYyeTa HEKOHCONUAMPOBAHHOMO COCTOSHUSA
npu pacyeTtax BygeT M3BecTHa BenuyMHa NopoBoro AasneHus. Hanuuve y cnabblx rpyHTOB pasfyHbIX y4aCTKOB KPUBOA
KOHCONUAALUMN 1 TPYAHOCTU C onpeaeneHnemM U KOHTPONeM MopoBOro AaBneHusl B HaType CBUOETENbCTBYET O TOM, YTO
AN uenei NpoekTMPoBaHMSA 3eMNAHOMO MOMoTHa aBTOMOBUMBHbLIX AOPOr Ha crnabblX rPyHTax rocTUpoBaHHblE MeTodpbl
COBUIOBbIX UCMbITAHUIA HE Aal0T BO3MOXHOCTW MPOrHO3MpOBaTh COMPOTMBAAEMOCTb COBUrY Ha Bcex ydacTkax. Moatomy
pekoMeHOyeTCcs  Mcrnonb3oBaTb MeTod  "MMOTHOCTU-BRaxkHocTu". MeToa nosBonseT onpeaenaTb  COBWUMOBble
XapaKTEPUCTUKMN KaK Npu NCXOOHOW (Mnn 3aaHHOR) CTPYKTYpe U UCXOAHOW (MNK 3adaHHOW) NIOTHOCTU-BNAXHOCTH, Tak U
Ha 6o cTaaun KoHCoNMaaUuun.

2.37. OcHoBHOE ypaBHeHNe ConpoTnBnaeMoCT rpyHTa caBury B 3ToOM MeToe MMeeT BUa TpexyneHa:
Spw = P g0y FCo F 2oy, (4)

roe 'y - Yron BHyTpeHHero TpeHua rpyHTa npu BrnaxHoCTu ¥ B MOMEHT caBura;

£, - CTPYKTYPHO HE BOCCTaHaBMNMBaLLASCS YacTb OBLLEro cLenneHuns;

Zw - BOCCTaHaBMNMBalLLlasacs YacTb obLiero cuenneHus, O6yCJ'IOBJ'IeHHaF| KONMIonaHbIMn CBA3AMMU, NMPU BITaXXHOCTU
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I B MOMEHT caBura;

F - HopMmanbHoe HanpsxeHue rnpu casure.

2.38. [1na npakTuyeckmx Lenen npu nobbiX 3HaYEHUAX . UCNOMb3YIOT YpaBHEHUE B BUAE ABYYreHa:

o T Prigoy, toy, ()

roe ¢, - obwas (nonHasi) BENMYuHa CTPYKTYPHOrO CLIEMIEHUS TPYHTA MPY BRAXXHOCTU rPyHTa FF .

MeToavka NpoBeaeHUs COABUIoBbIX UCMbITaHU cnabblx PYHTOB MO MeToay "NNOTHOCTU-BRAXXHOCTU" Ha nNpmnbopax
NpsIMOro caBura ua3noxeHa B npunoxexHum 2 (bB).

Tunbl cnabown Tonwm No ycrioBUsAM 3aneraHusi
2.39. Xapaktep noesefeHusa cnaboro rpyHTa B OCHOBaHUM HACbINW 3aBUCUT HE TOMNbKO OT CBOWCTB criaboro rpyHTa,
HO 1 OT yCnoBwui ero 3aneraHus. [llocneaHve xapakTepusytoTcs 0COBEHHOCTAMM CTPOEHWST cnabown TonLm.
Mpun oueHke 0cobeHHOCTEN CTPOeHMS criabor ToNLWK crieayeT yunTbiBaTh:

- MOLUHOCTb Criaboun TornLM, OT KOTOPOW 3aBUCUT: XapakTep HamnpsbkeHUM OT COOpYXeHust no rinybuHe, KOHeYHas
ocafka v ee ANUTENbHOCTb, a TakkKe CTENeHb YCTONYMBOCTM OCHOBAHMUS;

- HanuMune U xapakTep CNOUCTOCTM cnaboi Tomnwm (pasnuuyHble No M3NKO-MeXaHUYeCcKM CBOWCTBaM crabble
TPYHTBI B Npefenax Toswu, nepecnanBaHue ¢ NPOYHbIMU FPYHTaMK, BbiAEPXaHHOCTb OTAENbHbLIX CIOEB MO MOLLHOCTU U
T.n.);

- YCMOBUS OTXKaTusi BOAbl U3 TOMWM NpPU ee YNNOTHEHWU (YCroBMSI APEHWPOBaHUS), OT KOTOPbIX 3aBUCUT
ANUTENbHOCTb OCaAKY;

- o4yepTaHMe KpOBMY nopod, MoACTWNalWwmx cnabylo Tomuly, OT KOTOPOro MOXEeT 3aBUCEeTb YCTOMYMBOCTb
OCHOBaHMS U paBHOMEPHOCTb OCaKW;

- pacnofioxeHune cnabon TonLm (Hanmqme nepekpbiBaOLWLNX MPOYHbIX rpyHTOB), OT KOTOpPOro 3aBUCUT CTeENEHb
yCTOIZLIVIBOCTI/I OCHOBaHuA, BENTMYNHA OCaaKMN U ee ONTUTENbHOCTb,

- NONOXeHUe YPpoBHA NPYHTOBbLIX BO AJ14 y4eTa B3BeLUBaHNA rpyHTa.

Mo ocobGeHHOCTAM cTpoeHus (cTpaturpaduun) cnabble Tonwmn crnegyeT kKnaccuduumpoBaTb B COOTBETCTBUM C
Tabn.2.2.

Tabnuua 2.2

Knaccudmkauus cnabon TonNwm no CTPOEeHUo

Tun | Xapaktepuctuka MoaTnn Tonwm Bwug Tonwin PasHoBmgHoOCTb
TOnwM TONnwM (no ycnosusim omxaTusa U3 Hee BoAbl Nog| (Mo obLuern MOLLHOCTK) (no Hanuuuio
Harpyskomn) nepekpbiBaoLero
cnos)
| BblaepxxaHHasi no |A. C 04HOCTOPOHHUM ApeHnpoBaHuem |a. ManomolyHas 1. CBoGoaHas
MOLLIHOCTH, B. C AByXCTOpOHHUM ApeHupoBaHneM |6. Bonblion mowHoctn |2. MNorpebeHHas
ogHoCcnonHas B. Co cnoxHbIM gpeHpoBaHueMm

Il |BbligepxaHHas no
MOLLIHOCTM CII0€B,
MHOrocnovHas
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Il |He BblaepxaHHas
Mo MOLLLHOCTMU,
OJHOCIIONHas -

IV |He BblgepxaHHas
Mo MOLLLHOCTMU,
MHOrocnomnHas

MpumeyaHus: 1. BbigepkaHHOM MO MOLLHOCTY crieayeT HasbiBaTb Criabyto TOMLLY, MOLWHOCTb KOTOPOK B npeenax
nonepeyHvka 3eMIIIHOro MonoTHa MeHsdeTcss He Gornee yem Ha 10%. B npotvBHOM cnydae Tomnuwa HasbiBaeTcs
HeBbIAEP>KaHHOW MO MOLLHOCTM.

2. OgHoCNoVHONM Ha3blBaeTCs TOMLa, CroXeHHas cnabbiM rpyHTOM OAHOro noAsmaa (O4HOr0 HaMMEeHOBaHMS).
3. Mpun Hanu4Mm He ApeHVpYLWMX NOACTUNAKOLWMNX FPYHTOB APEHUPOBAHME TOMLWM CYUTAETCA OAHOCTOPOHHUM,
NPy Hanuuuv ApeHVpYLWnX MNOACTUNAWMX FPYHTOB - ABYCTOPOHHMM, a MpW Hanmuuum B npegenax TomnLwm

AOPEHNPYIOLWNX NPOCIIOEK - CITOXHbIM.

4. ManomollHo Ha3sbiBaeTcs cnabas Tonwia, MOLHOCTb KOTOpOI7| He npesBbillaeT noNywupuHbl Hacbinn Mo
noaouiBe.

2.40. TopdsiHble BonoTa no crpatTurpadmnyeckuMm 0CO6EHHOCTAM [OMYyCKaeTcsa KrnaccuguumpoBaTb YKPYMHEHHO B
COOTBETCTBMM C Tabn.2.3.

Tabnuua 2.3

YKpynHeHHas knaccudukaumsa 60noT no ctpaturpadu4ecknm oCobeHHOCTSAM

CTtpaturpaguyeckui Xapaktepuctuka
™n noaoTun
1 a BonoTa, 3anonHeHHble TOPGOM, NEPEKPLITLIM CBEPXY CITOEM MUHEPANbHOro rpyHTa
§) BonoTa, cnnolb 3anonHeHHble Topdom
2 a Bonota, Bknovatowue cnon topda, noacTUnaembli CrnoemMm canponensi, Meprenst unu
una v nepekpbIThI CBEPXY CIOEM MUHEPArbHOrO rpyHTa
§) BonoTa, Bkntovatowme cront Topda, NOACTUNAEMBIN CIIOEM Canponens, Meprens unm
mna
3 - Bonota ¢ TopdsiHbIM Croem, nnaBaloWMM Ha MNOBEPXHOCTM BoAbl (CNNaBWHHbIE
6onorta)
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3. OueHkKa yCTOMYMBOCTU U NPOrHO3 OCaAKU HacbINU Ha crabom OCHOBaHUU

AHanus YCHOBMﬁI 3aneraHuva m pa60TbI cnabbix FPYHTOB B OCHOBAaHUU HacCbINU

3.1. Ha ocHoBe gaHHbIX NHXEHEPHO-TreoJiIorm4eCcknx N3bICKaHUI B TosLe npeagBapuTesribHO BblAENAOT paCyYETHbIE

CInon € y4yeToM npenBaputesibHO BblAeNIEHHbIX JIMTOJIOTMYECKM OAHOPOAHbLIX CIioEB MO NoKa3aTesidAM UX COCTOAHUA U
CBOWCTB, YCTaHOBJIEHHbLIX NO pe3dyJibTaTaM NoJieBbIX NCnbITaHWUI UK No KJ'IaCCVI(*)VIKaLI,VIOHHbIM Tabnuuam.

3.2. lpu 3TOM 3a OAHOPOAOHLIN MPUHMMAETCA TaKOW CNOW, B MNpeaenax KOTOpPOro 3HaYeHWs OCHOBHbLIX
KnaccudukaumMOHHbIX nokasatenen Ans TOW UM MHOW pasHOBUOHOCTU FPYHTa He BbIXOOAT 3a npefernsl AuManasoHa Ux
BEMNYMH B COOTBETCTBYHOLMX Tabnuuax n He meHee 90% mx 3Ha4YeHUn yknagbiBaeTcs B 3TOM AuanasoHe. BoigeneHue
OAHOPOLHOro Crnosi yaobHO NpoBOANTL C NOMOLLIO rpaduka paccesaHnsi 3Ha4YeHUIN NnokasaTenen coctaBa, COCTOSHUS Unn
CBOWICTB rpyHTa. MeToauka BblgeneHns pacyeTHbIX CroeB n3noxeHa B npunoxeHun 3 (B).

3.3. OnpegensieTcs BbiCcOTa HacbiNM (Ha y4yacTkax 3aneraHusi cnabblX FPYHTOB), PYKOBOACTBYSCb OTMETKaMu
NPOAOIBHOIO NPOGUIIS.

3.4. HasHavatoT crnocob onpepgeneHunsa nokasaTenemn MexaHM4eckux CBOWCTB crabbix FPYHTOB B 3aBUCUMOCTU OT
KaTeropmm goporun, CpokoB CTPOUTENbCTBA, CTaaun NpoeKTnpoBaHUA. npl/l 3TOM UCNOJIb3YHOT:

- Tabnu4yHble N cNpaBoYHbIE JAaHHbIE HA 1-M 3Tane nsbiCKaHuN;
- JaHHbIE NONEBbIX UCMBITAHUIA HAa 2-M 3Tane U3biCKaHuM;
- JaHHble NabopaTopPHbIX UCMbITAHUA Ha 3-M 3Tane U3bICKaHUM.

3.5. C y4eTOM YyCTaHOBIEHHbIX OQHOPOAHLIX CMOEB, aHanMW3a cocTaBa, COCTOSHUS WM CBOWCTB crnabblX rpyHTOB,
BbICOTbl HacbiNX BblAenAlTcA Hauboriee XxapakTepHble pacyeTHble y4yacTKM MO Tpacce [OPOorM U  pacyeTHble
MOMepeYHnkM Ha HUX C HauXyawuMu YcrnoBusIMM paboTbl cnabblXx FPyHTOB (MakcumarnbHasi BbiCOTa HachIMu,
mMakcumarnbHasi MOLIHOCTb cnaboro ocHoBaHWs, Haubonee cnabble TrPyHTbl, MakcUManbHOe ydaneHue OoT
BOOOMNPOHULIAEMbIX CMOEB U Ap.).

OLl,eHKa Hal1pH)KeHHO-ne(*)OpMVIpOBaHHOFO COCTOSAHUA TPYHTOB B OCHOBaHUU
3.6. lMpn nporHo3e yCTOMYMBOCTU M OcCagkm craboro rpyHTa B OCHOBaHMM HachbiN HEOOXOoOAUMO onpeaenstb
HanpskeHus, koTtopble OyayT BO3HWMKaTb B FPYHTE MNOA4 Harpy3koM OT Beca HacbinM, COOCTBEHHOrO Beca rpyHTa
(cTaTtmnyeckune Harpysku) 1 OT NOABMXHOIO COCTaBa (OUHaAMUYECKMEe HarpysKku).

3.7. Ana onpegeneHns HaNpsPKEHHOMO COCTOSIHUSA OCHOBAHWS HACbIMM UCMONb3YIOTCA peLleHus NIOCKON 3adayu
Teopun nNUHENHO-AedOPMUPOBAHHOINO OAHOPOLAHOrO MOMYMNPOCTPAHCTBA, 3arpy>KeHHOro C MOBEPXHOCTU Harpy3Kow,
pacnpegeneHHon no ToMy MM UHOMY 3akoHy. B kauyecTBe 6a30BOM CxeMbl MCMOMb3yeTCcs TpaneuueBuaHasi Harpyska.
[na nporHo3a KOHEYHOW BEMWYMHBbI U XO04a OCafdKuW BO BPEMEHM MCMOMb3YHT CXeMy OAHOMEPHOro KOMMPECCUMOHHOMO
cxaTus.

3.8. HanpsixxeHne oT coGCTBEHHOro Beca rpyHTa MpU ero ropusoHTanbHON MOBEPXHOCTM B OAHOPOAHON TosLie
paccunTbiBaeTCs No goopmyre

GZ=GK=GY=TEP'Z:', (6)

roe gy, Oy, 0y - KOMNOHEHTbl HOpMarbHOro Hanps>XXeHus;

“Yzp - YAEMNbHbIA BEC IPyHTa OCHOBaHWS;

Z ;- pacyeTHbI FOPU30HT.
B HeogHOpOAHO TOrILLE HOpMaIibHbIE HanpshkeHUss OT COBCTBEHHOrO Beca rpyHTa onpeaenstoT no opmyre

U TUy Ty =Z(TEH"';31':', (7)
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roe Yzp M % - yAErbHbIM BEC M MOLIHOCTb CIOSi TPYHTa i -ro CIiost. [insi FPYHTOB, HaXOASILLMXCS HUXE YPOBHS! TPYHTOBbIX
BOJ, CrealyeT yuuTblBaTb CUIbl B3BELLMBAHMSA UCMONb3Yys hopMyny

2? = Yap T Yes (8)

El o
roe ’}’gp - yAenbHbI BeC rpyHTa C y4eTOM B3BELLNBAHUA,

“¥g - YOENbHbLIN BEC BOAbI, paBHbIA 10 kH/M3 .

3.9. KOMMNOHEHTbI HanpsXXeHWN B TOYKax OCHOBaHWS OT TpaneuenganbHOW Harpysku Hacbiny pacCcYMTbIBAKOTCS B
COOTBETCTBMU CO cxemon (puc.3.1).

yvlvy
)| “\\ ;I:- A\ A
) R,

M

Y

Puc.3.1. Cxema gns pacyeToB KOMMOHEHTOB HaMpPs»XEeHUM B OCHOBAHUM Mpu TpaneLuenaansHon arope Harpyskm
[MaBHble HOpMarsbHbIE U KacaTerbHble HaMpPsPKEHWS pacCUUTbIBAOTCA NO popMynam Teopuu ynpyroctu (4ns
MEeXaHWKN FPYHTOB)

F £
oy = —|@loy +og Faglt —(og Fag)- ylog —oy) -

it 2
TR L EﬂJr(aE_@l;.? 9)
Ry Ry Ry Ry ’

ja B
a5 =_[ﬂ(cx1 tog tog) v —(oy o) - piog -yl -
—_ 2

ok

I L AL +(ag - oy )? (10)
By By Ry iy ’
Pz 7 AR 9
T rria =_Jh ek +ilog —oy) , (11)

Ry Ry

roe



Mocobue No NPOeKTUPOBaHUIO 3eMIISIHOTO MOJIOTHa aBTOMOOUITBHBIX AOPOT Ha crabbIx rpyHTax
lNocobue om 03.12.2003

lMpumeHsiemcsi ¢ 01.01.2004

Crtpanuua 21

_ 2
Ri=qZi+@en?;  FaTql [

By

&1

&3

2

B ]2
+}; i

2 BY’
z *[-?”‘5] . Rg=AZPep-0?

ArCS —— — arcein —

£y

Y
arcsin
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[na npakTnyeckux pacyeTOB KOMIMOHEHT HanpshKeHW B JOOOM TOYKE TPYHTOBOrO MaccuBa Mo HarpysKow,
pacrnpegeneHHon Mo TOMY WM WHOMY 3aKOHy, MOryT ObiTb WCMOMb30BaHbl MNporpamMmbl, Tabnuubl U rpadukm,
COCTaBMEHHbIE HA OCHOBE 3TMX 3aBUCMMOCTEN.

3.10. Anga HU3KMX HackiNnen, a Takke Npu pacdeTe MNpUrpy3odHbix BepM [onyckaeTcs pacyeT HanpshkKeHun oT
paBHOMEPHO pacrpefenieHHoNn MOonocoBoi Harpyakn no dopmyne o, =K'z , roe K| - KoahdULMEHT,

onpegensemMblii no taén.3.1.

Tabnuua 3.1

3HayeHus £ B criyyae 4eiCTBYS PABHOMEPHO pacnpeaeneHHON Harpy3ku B YCMOBUMSIX MIIOCKON 3aaaqm

Z x
Ebcp 3HayeHus gbcp
0 0,25 0,5 1 1,5 2
£

0,00 1,00 1,00 1,00 0,00 0,00 0,00
0,25 0,96 0,90 0,50 0,02 0,00 0,00
0,50 0,82 0,74 0,48 0,08 0,02 0,00
0,75 0,67 0,61 0,45 0,15 0,04 0,02
1,00 0,55 0,51 0,41 0,19 0,07 0,03
1,25 0,46 0,44 0,37 0,20 0,10 0,04
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1,50 0,40 0,38 0,33 0,21 0,13 0,07
1,75 0,35 0,34 0,30 0,20 0,14 0,08
2,00 0,31 0,31 0,28 0,17 0,13 0,10
3,00 0,21 0,21 0,20 0,14 0,12 0,10
4,00 0,16 0,16 0,15 0,12 0,11 0,09
5,00 0,13 0,13 0,12 0,10 0,10 0,00
6,00 0,11 0,10 0,10 0,00 0,00 0,00

MpumeyaHue. Efﬂcp - WMpWHa TpaneuenaansHOW 3Mopbl HAarpy3kn no cpegHen nuHuKn; F u x - KOOPANHATbLI TOYKM
(cMm. puc.3.1). 3gecb 1 fanee B TEKCTe X - KOOpPAMHATA MO rOPU3OHTaNbHON OCK.

3.11. BnuaHne Ha HanpshkeHHo-4edhopMUPOBaHHOE COCTOSIHME FPYHTOB B OCHOBAHMM TPaHCMOPTHOM Harpysku
OOIMKHO YYNTBLIBATBCS:

1) B BMAE OONONTHUTENBHOM CTAaTUYECKOW Harpysku;
2) B BuAe oUHaMn4eCcKoro BO3AenCcTBuS.

BrnnsHnem nogBwxHOM Harpysku (B CTaTUYECKOM CMbICME) Ha YNioTHeHWe craboro rpyHTa MOXHO npeHebpedb
npu BbICOTE Hacbinu 6onee 3 m.

WckntovyeHne BNUSHUS NOOBWXXHOWM Harpysku (B CTaTMYECKOM CMbICIIE) HA YCTOMYMBOCTb Ccrnaboro rpyHTa cnegyet
npegycmatpuBaTb B nepuog ctpoutenbctBa. C aTon uenbio Heobxoammo, 4ToObl MepBbii HACBLIMHOW CrOW Obin
TonwuHon He meHee 0,75-1,0 M. B cBA3M C 3TUM npu CTPOUTENLCTBE HachbiNeh Ha cnabbix rpyHTax HeobxoouMmo
npegycmaTtpuBaTb YCTPONCTBO paboyer nnatopmbl HE MEHEE YKa3aHHOW TOSLLMHBI.

3.12. Mpwn HecobnogeHun ycnosuii n.3.11 onsa y4eTa BNUSHUS NMOABWXHOW HArpy3ku (B CTaTUHECKOM CMbICIE) Mpu
pacyeTax KOHCTPYKLMN Hacbkiny BBOAMTCS BENUYMHA YCITOBHOW pacYeTHOWM BbICOThI HACLINU (rzﬂyc) .

YcnoBHas pacyeTHaaA BblCOTa HACbINM onpeaendaeTca no d)opmyne

frye =hthg, (12)

roe ;gg - ONOMHUTENbHAA TONLMHA HACLIMHOrO Cosl, 3aMeHsoLLaa BO34EeNCTBME NOABUXKHOWN Harpys3ku.

BenununHa # g paccunTbiBaeTCs no hopmyne

_ PEI'K;-:

£
Trep, (13)

#

roe PD- yaenbHaA Harpy3ka Ha NnoBEpPXHOCTU npoe3>|<el71 4acTu OT KoJneca pac4yeTHOoro aBToMObUnNs (MJ‘IM ryceHuubl npu
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pac4eTe Ha ryceHn4Hble MaLLII/IHbI);

3 o o o
Kyﬁ - KO3 PULMEHT NPUBEAEHNS NOABWKHON HArpy3ku K SKBUBANEHTHOM CTaTUYECKOMN;

“Fr.cp. - CPEAHEB3BELUEHHbIN YAEbHbIM BEC PYHTa HaCbInu.

3
3.13. Benun4uHa KJ,,: B pacyeTax ocagku ycTaHaBnMBaeTcs no hopmyne

a B pacyeTax yCTOMYMBOCTU craboro ocHoBaHust - Mo doopMynam:

B 1+2£ 1+2£+2£
ol - B, B T E
2B+ 2k n i
1+2E 1+2£+2E
D o D
1,5+2%
K.? = '
¥ n B+ 2 5
1+2E+i npu H>_,
noz2n
1+2E+2£
3 Ja) i 2
Fe n B+ 2h
1+2£+2£ npu H({E,
D FR

roe [)- omameTp oTnevartka Kormeca Wim LWUPWHbI TyCeHULbl;
# - NoKasaTternb, paBHbIN AN KONECHOW Harpysku - 1; Ans ryCEHUYHOWN Harpyskm - 2.

(14)

(15)

(16)

3.14. Tpn NpoeKkTMpoBaHMN HacbIiNM Ha TOPEPSAHOM OCHOBaHWWM B [OMOSHEHWE K BbILLEU3MOXKEHHbIM pacyeTam
crnefyeT HasHa4vaTb BbICOTY HAChINU C y4eTOM ANHAMMUYECKOro BO34ENCTBUS TPAHCMopTa.

JonycTumyto MUHVMMAasbHYO TOSIWMHY HACLIMHOMO CIosi AN UCKIIOYEHUS HeAOMyCTUMbIX YMpPYrux KorebaHwi
[OPOXHOW KOHCTPYKLMM crieayeT HasHavyatb no 1abn.3.2.

Tabnuua 3.2

MuHManbHas BbicOTa HachInNM (M) Ha TOPASHBIX FTPYHTAx B 3aBUCUMOCTM OT TUNa AOPOXHOW OA4eXabl

MoLHoCTb crnaboro ocHoBaHUsA, M

Twvn QOpoXHOM oaexabl

KanuTanbHbIN obrneryeHHbIn nepexoaHbIn
1 2,0 1,5 1,2
2 2,5 2,0 1,5
4 3,0 2,5 2,0
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Mpumeyanus: 1. [ns npoMeXyTOYHbIX 3HAYEHUIN HaYarnbHOM MOLLHOCTM CXMMAaeMOoro crnosa Tpebyemasi TonwuHa
yCTaHaBnMBaeTCH JIMHEMHOW MHTEepnonauunen.

2. TonuwmHa Hacbinn B JaHHOM cny4vyae ornpegendeTtca pa3HOCTbHO OTMETOK MOBEPXHOCTU I'IpOGS)KeVI 4Yyactn un
I'IpOCGBLLIeVI noaowBbl HacbInMn No OCKU 3EMITAHOIo NOJI0THA. I'IpM Hann4ymm norpe6eHHoro crnod Topcba (CJ'IOFI,
nepeKkpbIToro ceepxy cnoemMm necy4aHoOro unM rMUHUCTOro prHTa) TONWKMHA nepeKkpbiBakoLlero crnod BKI4YaeTcda B
TONWKMHY HacbInu. D,OI'IyCKaeTCFl OnAa KOHCTPYKTUBHbIX CI1O€B, obnapgatowmx MNPOYHOCTbIO Ha pacTAaAXeHue, yYUTbiBaTb
OKBUBAIIEHTHYIO TOJILLNHY.

3.15. Ins Hacbinen Ha TOPMPSAHOM OCHOBaHWW, TOMWMHA KOTOPbIX NO APYrMM pacyeTam noryvyaeTcss MeHee
AONYCTUMbIX 3Ha4YeHUN, NpuBeAeHHbIX B Tabn.3.2, napameTpbl JOPOXKHOW KOHCTPYKLUMKU crieQyeT HasHavaTb, UCXOAs M3
AVMHaMMYecKoro pacyeta, A5 NMPOBEPKU AOMYyCTUMOCTW YCKOPEHUIM KoneGaHun 3eMrsiHOro nosfioTHa Mo yCroBUSIM
MPOYHOCTU MOKPbITUS. MeToamka AMHAMWYECKOrO pacyeTa 3eMIISHOro MONOoTHAa Ha TOPMSHbIX FPYHTaX W3MNoXeHa B
npunoxexHumn 1 (A).

MocTpoeHme reoTeXHMUECKOW MOAENN HacbiNM Ha crlabomM OoCHOBaHUU
3.16. PesynbTaTtbl aHanu3a v o0606LIEHMS AaHHbIX WHXEHEPHO-TeONIOrMYeCcKUX W3bICKAHWA, BbIMOSTHEHHbIX Ha
y4yacTke 3aneraHus cnabbix rpyHTOB, 0TOGpaXkatoTcs B BUAE CXEMbl PACYETHOrO NonepeyHuKa.

Ha cxeme gomkHbl ObiTb AaHbI:

- nonepequn?l pa3pel Hacbinn C npeaBapuUTesibHO 3anpoOeKTUPOBAHHbIMUA TEOMETPUYECKUMIU pa3mMepamMun, ncxogd
M3 NpoaosibHOro ﬂpOd’)I/IJ'Iﬂ paccmaTpmnBaemMoro BapuaHTta TpacCbl U HaMe4YeHHbIX napamMmeTpoB nonepevyHoro l'IpO(bMJ'IFI
(BbICOTa, LWMPpUHa noBepxy, KPYyTU3Ha OTKOCOB), N OaHHbIMM O pacCHEeTHbIX 3Ha4YeHUAx (*)I/I3VIKO-MeX8HI/l‘-IeCKI/IX CBOWCTB
FPyHTa HacbInwu;,

- VH)XEHEepHO-reonorMYecknin paspe3 OCHOBaHMS HacbINMM Ha MornepevyHnke ¢ WHdopMauuein O MOLLHOCTU
BblA€JIEHHbIX OAHOPOAHLIX CIIOEB, PACYETHOM YPOBHE MOBEPXHOCTHbIX W MOA3EMHbLIX BOZ, PaCYETHBIX 3HAYeHMsIX
(h13MKO-MEeXaHNYECKNX CBOMCTB IPYHTOB BbIENEHHbIX CII0EB.

3.17. Ha ocHoBe cxeMbl pacyeTHOro nonepeyHuKa OCYLIECTBISETCA MOCTPOEHME FEeOTEXHMYECKOM pacyeTHOW
Mogenu, cuctembl "HacbIMb-OCHOBAHWE" C UCMOMb30BaHNEM COOTBETCTBYHOLUMX PacHETHbIX CXEeM, NMPUHMMaeMmbIX Ans
TOTO WM  MHOTO TEOTEXHWYECKOro MPOrHo3a, W OTpaxallwen AaHHble, HeobxoauMMble Ans  MporHosa
HanpskeHHO-AePOPMUPOBAHHOIO COCTOSIHUSA OCHOBaHUS HACbIMMW.

3.18. lna pacyeTa yCTOMYMBOCTM OCHOBaHMS B kadecTBe 6a30BON NpUHUMAETCs pacyeTHass Cxema B Buae
CNOWCTOr0 MOMynpOCTPaHCTBA OrpaHUYEHHOW MOLLHOCTM, 3arpy>XEHHOro C MOBEPXHOCTU BepPTUKANbHOW Harpyskomn,
pacnpegeneHHon no 3akoHy paBHobouHoM Tpaneuun (puc.3.1). Mpu 3TOM pacnpepeneHve HanpsbkeHun B TorLe
NPUHMMAaETCH Kak B O4HOPOAHOM NOSYyNPOCTPaHCTBE.

I'IpM CITOXHOM nonepe4yHomMm npocpvme HacbINn 3anopa Harpy3kn coCctaB/iA€TCA U3 NMPAMOYTOJibHbIX U TPEYTroJibHbIX
SJIEMEHTOB.

3.19. [Ina nporHo3a KOHEYHOW BEeNWYMHbI OCadKM pacyeTHas cxema MpUHMMaeTca B BUAE CrOUCTOro Maccusa,
OrpaHNYEHHOro CHWU3Y rpaHuLENn akTUBHOW 30HbI CXaTusl, 3arpy>KeHHOro ¢ NOBEPXHOCTWN Harpy3Kow, pacripefeneHHon no
3aKOHY paBHODOOYHOM Tpaneuuun. PacnpegeneHme CXMMaroLWmMx HanpsbkeHW no rnybuHe OCHOBaHWS MPUHMMAETCS Kak B
OAHOPOAHOM nonynpocTpaHcTee. pn 3TOM pacyeT BLINOMHAETCS A1 OCEBOro CTBOPa NornepeyHnKka HacbinM Ha ocHoBe
CXeMbl (O4HOMEPHOIO KOMMNPECCUOHHOTO cxaTtus) (puc.3.2.)
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Puc.3.2. MNMpumep pacyeTHOM cxembl crnaboro 0CHoBaHMUS HacbiNu Ans pacvyeTa ocafky U KOHCoNuaaunum:

1 - HacbInb; 2, 3, 4 - CNOM OCHOBaHWUSA, OAHOPOAHbIE MO HanpPsXXeHHO-4edOPMUPOBAHHOMY COCTOSHUIO; 5 -
BOAOHENPOHMLIAEMbI MOACTUNAIOLLMIA CMOW; 6 - anopa BepTMKanbHbIX HAaNpsXXeHU OT Beca HacbInu; 7 - yCcrnoBus
OpeHnpOoBaHus; 8 - ankopa CTPYKTYPHOW NPOYHOCTU FPyHTa Ha cxkaTtue; 9 - aniopa Harpysku Havyana unbTpauroHHON
KoHconunpaumu; 10 - akTuBHasA 30Ha; 11 - naccmBHas 30Ha; 12 - oTkpbITasa cuctema; 13 - 3akpbiTasd cuctema

[lna nporHosa xoga ocadky BO BPEMEHM UCMOSIb3YETCH pacyeTHas cXxema B BUae CXMMaeMoro OAHOPOLHOro Crost
OrpaHNYEeHHON MOLLHOCTU C Y4YETOM pearibHbIX YCIOBUA OTXaTus BoAbl (OPEHUPOBAHWUE), 3arpy>XeHHOro paBHOMEPHO
pacnpegernieHHoOM Harpy3koln, COOTBETCTBYHOLLEN BECY HACbIMNU, B YCIIOBUSIX KOMMPECCUOHHOMO cxaTtus (puc.3.2.).

3.20. MNpn NOCTPOEHUM TEOTEXHUYECKOW MOLENW ANS MPOrHO3a OCafKM M KOHCOMUOALMU BaXKHBIM 3IEMEHTOM
ABMNAETCA Ha3HauYeHWe PacyYETHOW MOLLHOCTU aKTMBHOM CXXUMAaEMOWN 30Hbl, CYLLECTBEHHO BIUSIOWEN Ha pesynbTaThl
nporHosa.

BenuunHa akTUBHOW 30HbI CXaTusi YCTaAHABMMBAETCS B KaXOOM KOHKPETHOM Cllyyae C yvyeTom (PakTU4ecKon
MOLLHOCTM cnabbix FPYHTOB, MX PacnonoXeHns 1 ycrnosui paboTbl. B kayecTBe HMKHEN rpaHunLbl aKTUBHOW 30HbI CXaTus
B cootBeTcTBUM co CHUIT 2.05.02-85 npnHMmatoTCs:

- KPOBISI MPOYHOIO U MAaJSlOCKUMAaEMOro rpyHTa, pacrofiokeHHasi Ha rnyGuHe, He TMpeBbillatolleit NoMoBUHbI
LUMPUHBI HACbINW MOHK3Y;

- TOPU30OHT, HA KOTOPOM BEpPTUKAJIbHbIE HOPpMaJlibHbl€ Hanps>XeHusa ot BHeELLHEN Harpy3ku He npesbillakT 20% ot
Hal'lpﬂ)l(eHVIVl OT COBCTBEHHOrO Beca rPyHTa OCHOBaAHUA.

3.21. MNMpn HanMYun faHHbIX HEMNOCPEACTBEHHbLIX KOMMNPECCUOHHbIX UCMbITAHWUI PYHTOB Crabon ToMWKu BennymHa
AKTUBHOWN 30Hbl MOXET YTOUYHATLCS.

YTOYHEHMEe C y4yeToMm peaan0|7| TOYHOCTU KOMMPECCUOHHbIX MCNbITaHWI BbINOSHAETCS Fpa(*)VIKO-aHaJ'II/ITI/ILIeCKI/IM
MeTOo40M, 3aKn4arnwmnmcda B crneayowem.

CTPOUTCA OCPefHEeHHasi KOMMPECCUOHHAs KpUBasi AN BblAeNeHHbIX CroeB cnaboit Tomwm [0 rny6uHbl 2,
paBHOW NONYLUMPUHE HACbINM MOHU3Y, HO He MeHee 15 M. OnpegenseTcsa pacyeTHas Harpyska 4fisi CepeanHbl 3TOW 30HbI
(£, ). PaccuuTbiBaeTcs OpUEHTUPOBOYHO BEMUYMHA KOHEYHOM OCAAKN [y, ) B Npedenax ykasaHHOM Bbille TOSLMHGI.

HasHauaeTcst 4OMyCcTMMas MOrpewwHocTb 0cadku, K NpuMepy 5% OT KOHEYHOM BenuuuHbl, T.e. &p = 055, .. 3atem
yCTaHaBMNMBaeTCs OTHOCMTENbHAs ee BenmymHa no opmyne

_ 0,058,
T (17)

Ha komnpeccuoHHom kpusoit Buga A = 7 (F) npu F > F, Haxogutcs Takoil ee yyacTok, Ha KOTOPOM npu
He3HauNTeNbHOM MpupalleHun Harpysku (A5 = 5 —F ) BenuunHa npupalieHus OTHOCWTENbHOM  AedopmManun

(&4 ) He npesblwaer *p, T.e. fAA; & AL . Harpyska £, , npu kotopon cobniopaetcs 91O ycriosue, Gyger
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COOTBETCTBOBATb HAMPSHKEHWIO, BO3HUKAIOLEMY HA HWKHEW rpaHuLe akTMBHOW 30Hbl cxaTus. [anee no amnwope
pacnpefeneHusi [, ) no rny6uHe TONWM HAaXOASAT rOPU3OHT, oTBevalowwmin ycriosumio (7, ) = F, . Ero pacctosiHue ot

noaoLWBbl HACbINKX onpeaeninT akTUBHYK0 30HY Ha .

3.22. Tpn Hanuuuun y rpyHTa CTPYKTYPHON NPOYHOCTM Ha CXaTue BHOCAT KOPPEKTUBLbI B YCTAHOBMEHUE aKTMBHOW
30HbI CXaTus.

B aTOM cnyyae 3a HWXKHIOK rpaHWLUy aKTUBHOW 30HbI CKATWsl MPUHMMAIOT FOPU3OHT, Ha KOTOPOM BepTuKanbHOe
HOPMAaribHOE HarpshkeHWe OT BHELUHEN Harpyskum [, He MpeBblaeT CTPYKTYPHOWM MPOYHOCTU rPyHTa Ha cxkarue

(Temp) , T.6. COBMIOAAETCS YCNOBUE T 5 & T oy .

YacTb TOMWM Bbille rOpU3oHTa £ = £, cuMTaeTcs akTUBHOW 30HOW, YacTb TOMLUM HIKE rOpusoHTa = = 7, -

naccuBHoOn, B KOTOpOﬁ He npom30|7|,u,eT CyLleCTBEHHOINo CTaTU4eCKoro ynrioTHeHuA cnaboro rPyHTa noa Harpy3|<0171 oT
BecCa HacbIMnwn.

3.23. MNpu HeogHOpOOHONM TOMLE, @ TakKe NpyY NEPEMEHHOCTU BENUYMHBLI CTPYKTYPHOM MPOYHOCTU Ha CxKaTue U

npy HanMuMM ycrnoBui Ans paboTbl B OTKPLITON M 3aKpbITOW cucTteme, rnybunHy akTMBHOWM 30HbI criegyeT ycTaHaBnmBaTth
rpadonyecknum cnocodom.

Mpu 3TOM NyTEM CpaBHEHUS AENCTBYIOLLErO BEPTUKAIbHOTO HOPMAIbHOTO HAMPSKEHWUst [T, | B CEpeanHe Cros C
Harpy3ko MexaHW4eckoro oTKaTusi MOPOBOM BOAbI {PH_@;._) BblOENAT crion, paboTalolme B OTKPLITON cucTeme

{0z > Fyp ) unn B ycriosusix sakpbitort cuctemsl (75 < 5 3.

3.24. [na cnoes, paboTalWmnxX B YCMOBUSAX OTKPbITOA CUCTEMbl B aKTMBHOW 30HE, OLIEHMBAOT YCIMOBUS WX
OpeHupoBaHus, T.e. NyTb PUnbTPaLMM OTXKMMaeMon NOPOBON BOAbI.

Bo3aMOXHbI cnegywuwine BapunaHTbl co3gaBaeMbIX ycnosvu7| CpI/IJ'IpraLI,VII/I BOAbl U3 CJ104 B 3aBMCUMMOCTU OT €ro
pacnofioXeHnd No OTHOLWEHNIO K APEHNPYOLWEMY CI10H0:

1) crnon rpyHTa pacnonoXeH Mexay MacCUMBHOW 30HOWM W ApeHupylowmMm cnoem. [yTe dwunbTpaumm paBeH
MOLLIHOCTU Crosl, BOA4a OTXMMaeTCH BBEpPX;

2) crnow TrpyHTa pacrofiokeH Mexay APEHUPYIOWMMK CrosiMUM UMM MeXay [OPEHMPYIOWMM  CIoeM U
BOLONPOHULL@EMbIM OCHOBaHMeEM. [yTb cnnbTpaLmMm paBeH NoNOBMHE MOLLHOCTYM CIosl, BOA4A OTXXMMaeTCs BBEPX U BHUS;

3) croit pacrnonoxeH mexagy APEHUPYIOLMM CIOEM W BOOOHEMNPOHMLAeMbIM OcHoBaHveM. [yTb dounbTpaumu
paBeH MOLLHOCTM Crlosl, BOAa OTXXUMaeTCs BBEPX;

4) cnoii pacrnofioXeH Mexay HeapeHupylowuMu crnosiMu. MyTb dunbTpaumMn paBeH MONyLIMPUHE Hacbinu Mo
nofoLBe, BoJa OTKUMAETCS B CTOPOHbI.

B pesynbTaTe yTouyHseTcA "pacyeTHash cxemMa OCHOBaHWA Hacbinu", ncnosib3dyemasa A nNporHo3a ocafku U
koHconugaumm (puc.3.2).

3.25. Ha 6Gase reotexHuM4eckux MoAerien Hacbinyn Ha cnaboM OCHOBaHUM ANA pacyeTHbIX MOMEepPeyYHMKoB Ha
yyacTke AOpPOrn Ha cnabbix rpyHTax Ansi 060CHOBaHMA NMPOEKTHOro peLleHMs MO KOHCTPYKLUUWM HacCbINW BbIMOMHAOTCS
pacyeTbl:

1) KOHEYHOW OCaJKM BCeX CI0EB OCHOBAaHWUS B Npefenax akTMBHOW 30HbI;

2) yCTOMYMBOCTM HacbINu Ha cnabo TonLue;

3) MHTEHCUBHOCTU NPOXOXAeHNA oCaakn OCHOBaHMA HaChbIMU.

3a pacyeTHbIV NpY NPOrHO3e OCafKku BO BPEMEHW NMPUHMMAETCs Croi ¢ Hambornee HEeBbIrOAHLIMU YCIIOBUAMU ANS
€ro KOHCONMAaaL MK, K KOTOPbIM OTHOCSTCS:
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- Hanbonbluas BNaXHOCTb FPYHTa;
- HanbonblLUasa ynnoTHSALWas Harpy3ka;
- HaMbonbLWW NyTb PUNBbTPALMM OTXKMMaAeEMOI NOPOBOI BOAbI;
- Hanbonbllas KOHeYHas ocagka.
OueHKa yCTOMYMBOCTU OCHOBAHUA HacCbINu
3.26. OueHka yCTONYMBOCTU OCHOBAHWSA BbINOMHAETCA C LieNbo onpeaeneHns BO3MOXHOCTM BOKOBOro BbiNUpPaHus

cnaboro rpyHTa OCHOBaHMS MoJ, BO3OEMUCTBMEM Harpysku OT Beca HachInu.

B 3aBucumocTu ot pe3ynbTaTtoB OLUEHKN yCTOIZ‘-II/IBOCTb OCHOBaHuA B €ro npnpogHOM COCTOAHUN OTHOCAT K OAHOMY
N3 Tpex TUNoB:

| - ocHOBaHu4, He Tpe6ylou.|,|/|e cneunanbHbIX Mep Nno obecneyeHnto YCTOIZ‘-IMBOCTVI;
Il - ocHoBaHuSA, ons obecneyenuns yCTOI7I'~II/IBOCTI/I KOTOPbIX AOCTATOYHO OrpaHU4YnUTb PEXUM OTChINKK HaCbINu;

Il - ocHoBaHwWs, Tpebywlme NpUMEHEHWs crneuuanbHbIX MeponpusaTuin ans obecnedeHus mx yCTOMYMBOCTM
(nckntoveHne 6oKOBOro BbINMPaHUA cnabblx rPyHTOB).

3.27. BO3MOXHOCTb 0becneyeHnst ycTonunmBocT ocHoBaHum |l Tuna obycnoeneHa cnocoBHOCTBIO Criabbix rPyHTOB
YNNOTHATLCA W YNPOYHATBCSA MO Mepe MOCTEeNeHHOM nepedayyM Ha HUX Harpyskm W NpOXoXAeHws npouecca
KoHconupaumn. B cBa3n ¢ 3Tum B oOLEM cry4yae OLEeHKa YCTOMYMBOCTM OCHOBAHMS OOSHKHA BbIMOMHATLCA ANs OBYX
COCTOSIHUN:

- Ons ycrioBuid BbICTPOM OTCbINKU HAckIMU (YCNOBHO MrHOBEHHOI), MpW KOTOPOW IPyHT OCHOBaHWS He ycrnesaeT
KOHCONMUAMPOBATLCS Y MOBLICUTL CBOK MPUPOAHYHO MPOYHOCTD;

- ONs YCrOBUIA MeAJIEHHOM OTCHINKM HacbinuW, MpYU KOTOPOW nepedaya Harpys3ky OCYLLEeCTBsSeTcs Mo Mepe
YBENNYEHUS MPOYHOCTU TPYHTa B pe3ysfibTaTe ero KoHconvaauuy nog npeablayLiei CTyneHblo Harpy3Kku.

3.28. MNepBoHavanbHasi OLeHKka YCTOMYMBOCTM OCHOBaHUS MpedycMaTpuBaeT MPOBEPKY YCHOBUS MPOYHOCTU B
HanbGonee onacHOM MO HanpshKeHHbIM COCTOSIHMSIM TOYKE OCHOBaHWUS. YCNoBMWe [A0CTaTOYHOW YCTOMYMBOCTU
onpeaenseTcs BblpaXeHnem

F ; (18)

rae Kgy; - K03dhULMEHT Ge3onacHocTy;

Fis.; - 0GesonacHas Harpyska, OTBevalolas NpeaenbHON BeNUYMHE BHELHEN HarpyskM Ha OCHOBaHue,
BbI3blBaloLLE BO3HUKHOBEHUE NPEeAeNbHOr0 COCTOSIHUSA MO CABUTY B HanGoriee onacHo TOYKe OCHOBaHWS;

Ppa.m - pacuyeTHasi BenuyMHa BHELUHEN Harpysku, onpegernsemMasl ansi Hacbinu TpaneueuaanbHoi opmbl Mo
n.3.35.

3.29. besonacHasa Harpyska 3aBUCUT OT MHTEHCUBHOCTM nepefayn Harpysku, B CBS3M C YeM ANs onpeaeneHus
TMNa OCHOBaHUA NO pes3ynbTaTaM OLEHKM YCTOMYMBOCTU HeobxoamMmo B obLieM cnydae onpefenuts KoadpuumeHT

o < HiY - - HOH
6e30nacHOCTV ANst YCMOBWIA GbICTPOI OTCHIMKW HAackinu £ 5,2 ) U ANS YCNOBUIN MEANEHHOM OTChINKK ([ K51

3.30. be3onacHas Harpy3ka ans ycrnoBui 6bICTpO OTChINKKM Hackinu onpeaenseTca no opmyne
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(CHEH + Tcp I E Igg@h!ﬂ‘d)
(19)

Pnau —
ez IS ]mm ,

rpyHTa cnabom TOnMWwM NpuM €ro npupogHoOWn

A€ Cugy U @pgy - CUENMEHWe W Yron BHYTPEHHEro TpeHus

MAOTHOCTU-BNAXXHOCTY;
Yep - CPEAHEB3BELUEHHbIN yAerbHbI BeC rpyHTa cnaboi Tonwm (B HEeOGXOAMMBIX Crly4asx C y4eToMm

B3BELUVBaHWS), PacroyIOKEHHOW BbilLe TOpU3oHTa 7 ;

7 - rmybuHa paccMaTpyBaeMOro ropu3oHTa OT MOBEPXHOCTM 3EMIN;
2o

- nna TpaneueunpanbHOR 3MOPbl HArPY3kM YHKLMA 'y » POPMbI 3MOPbLI Harpy3Ku EVI OTHOCUTESTbHON

=
rnyoOuHbI b yCTaHaBnmMBaemas no rpagukam npunoxexus 3 (B).

3.31. B cnyyae, ecnu cobntogaeTcs ycnosue

Pgm!
g =28
Ppa-:te (20)

OCHOBaHUe OTHOCAT K | TUNy N0 YCTOMYMBOCTM U HUKAKMX AOMOMHUTENBbHBIX MPOBEPOK YCTONYMBOCTY HE MPOBOASAT.
¥ <1, nns oTHecenust ko Il vmw Il TNy onpeaensoT 6e3onacHylo Harpysky npy MeaneHHou

Hid
B cnyuae, ecrm K.,

OTCbIMNKe HacbINM Mo BbIpaXXeHUo
(c'+ vy 2 120)
(21)

Bazr g ]mm ’

roe 'wm f{:"l - YCNOBHblIe cuenfieHne n yron BHyTpeHHEro TpeHus, nonyv4yaemMblie npmn KOHCONMANpoBaHHO-APEHNPOBaAHHbIX

UCMbITAHWSIX HA CABWT;
{5 - Ta e dyHKUMS, 4TO 1 NpK pacyeTe Ha BLICTPYIO OTCHINKY, HO MPUHMMaeMasi B 3aBUCUMOCTM OT & .

3.32. lanee BbMUCNAOT KO3 PULMEHT 6e30nacHOCTM Npy MeafeHHON OTChINKEe HacbInu
(22)

K
B cnyvae, ecnn £z,
% » 1 ocHoBaHu1e oTHOCAT Ko Il TUny.

< Hil% Hi
yenoeun K gn < 1un K
3.33. Ona ocHoBaHui Il n Ill TMNOB pekoMeHOyeTCs MNpOBOAUTL AOMOSIHUTEMBbHYI0 KOMUYECTBEHHYH OLIEHKY

"¢ 1, ocHoBaHMe O0mkHO 6bITb OTHeceHo K III Tuny. Mpu ogHOBpPEeMEHHOM CoBGMoOeHNN

YCTOWYMBOCTU, UCMOSBb3Ys pacyeTbl MO CXEME KPYrOUMITMHOPUYECKUX NMOBEPXHOCTEN CKOMbXEHUS.

3.34. lpn cnoxHoMm nonepevyHoM npodune HacbiNU OLEHKY YCTOMYMBOCTU OCHOBAHUS MO HanpsXKeHHOMY
COCTOSIHUIO creayeT MpoBOAUTb, MCMOMb3ys cneuunanbHble nporpammbl ana 3BM. [lMporpammbl npegycmaTtpuBatoT
OLIEHKY YCNOBUWSI NPOYHOCTU B pas3nuMyHbIX TOYKAX OCHOBAHWS, ANs Yero MCnonb3yT KOIPMULNEHT CTabUNbLHOCTH
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= C+Tcplzlfg¢3'
gy - 91t o2, (23)
- 2,
2oog @ 2

rAe W @3- 3HAYEHUS rMaBHbIX HANPSHKEHUI B pacCMaTpMBaEMOl TOYKE OT BHELLHEN HarpysKku.

3HayeHus K., MoryT 6biTb onpefeneHbl Kak Afsi MPUPOAHOrO COCTOSHUS MIIOTHOCTM-BRAXHOCTM [pyHTa

Ry

Ko = FlChays ©ngu) » Tak W Ans  moboro MOMEHTa KOHCOnMuaauuu, BKMYas MOMEHT —cTabunuaaumm
Kon -' -

Kom =Flc, e,

Mo pesynbTatam onpegenennsi £ ., CTPOAT U3ONMUHUM PaBHbIX BENUYUH £ ., M ONpeaensoT pasMepbl 30H, B

KoTopbiX K < 1.

I'IpM OTCYTCTBMWN 3TUX 30H OCHOBaHNE OTHOCAT K I T™ny. |_|pl/l Hann4nm 30H C K-:m <1 , OLleHMBaloT UX pa3Mepbl 1
NPOBOAAT pacHyeThl yCTOI7I'-IMBOCTI/I no cxemMme KpyrnounnuHgpun4ecknx I'IOBerHOCTeﬁ CKOJNMbXEHUA.

3.35. PacueTHas Harpyska OT Hacbinu TpaneueungansHo oopMbl onpeaensaeTcs no opmyne
Ppa-:te = Th (’Egpach' + o) (24)

roe “ry- yp,eanbuZ BEC rpyHTa HacbInwu;,

Seon - KOHEYHAS Ocagka Hackinu (cM. nn.3.40-3.45);

kpa.m - pacyeTHas BbicOTa HachbIMu.

3.36. B 3aBucMMOCTM OT nonyyeHHOro koagpdumumeHTa 6e30nacHOCTM onpenenseTcs: TN OCHOBaHMSA MO CTEMEHU
YCTOWYMBOCTM W HEOOXOAMMOCTb [JAOMOJSIHUTENbHLIX MEpOonpuATUA Ans obecneyeHns YCTOMYMBOCTU OCHOBaHUSA
(Tabn.3.3).

Tabnuua 3.3

Tun ocHoBaHUA No ko3 unLneHTy 6esonacHoOCTH

Tun Onpegensowun | XapaktepucTtuka Mpeobnagatowne B03MOXHOCTb MCMOMb30BaHWs
OCHOBaHMs npuaHak cTenexun Aedopmauum rpyHTa cnabon Tonwym B KayecTse
yCTOMYMBOCTYU Hanbonee onacHoro crnos OCHOBaHUs
1 2 3 4 5
| Kmq - YcTOn4mMBOCTb Cxatune Mo>xHO ncnonb3oBaTb
-ER obecneyeHa npu B KayecTBe OCHOBaHUSI

noGown ckopocTu
OTCbINKU HackInu

Il Kmq <1 Yctonumeoctb npu| IMpu GLICTPON OTCLINKE - Mo>xHO ncnonb3oBaTb
(L] ObICTpOW OTChINKE | cABUT (BbiAaBNMBAHUE), MPU| B KAYECTBE OCHOBAHMWS Npu
He obecneyeHa, Me[IeHHOM OTCbIMKe - Me[IeHHOW OTCbIMNKe HacbInu
FH 5 Ho obecrneyeHa cxartme
fer = npu MeasieHHon
OTChbIMNKe
1l g YCTOMYMBOCTb He Cagur (BbligaBnvBaHue) Be3 KOHCTPYKTUBHbIX
L] obecneyeHa HU MepOnpUsATUIA B KayecTBe
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npu Kaknx OCHOBaHM1S UCMONb30BaTh

pexvMax OTChIMKM Henb3s. HyxHo yaanutb

cnabbiii crov NN N3MeHnTb
KOHCTPYKLMIO HacbInm

* TekcT OOKyMeHTa COOTBETCTBYET OpurnHany.

MpumeyaHunsa. 1. Tpebyembll (gonycTUMbIN) pexum oTcbinkum npu || Tune ocHoBaHMsA ycTaHaBnuBaeTcs
cneumanbHbIM pac4eToM.

2. Mpu NpuMbAMXeHHOM onpedeneHnn Tuna OCHOBAHWS Ha OCHOBE TabNMYHbIX AaHHbIX UMW AaHHbIX MONEBbIX
UCMbITaHW Ha NepBOW CTaaunm npoekTupoBaHua Tun Il genutca Ha gsa nogrtuna lI-A v lI-b. K noatuny 1I-b ocHoBaHne

cnepyeT otHocuTb npu 0.2 < KE¥ <1, a npu &Zi < 0,2 ocHoBanue cnenyeT otHocuth K Il Tuny. OcHosaHue

noatuna II-b nocne yTouyHeHWs pacyeTa C MCMNOMb30BaHMEM NabopaToOpHbIX AaHHbIX MO XapakTepuctukam cagura u
KOMMPECCUN OKOHYaTENbHO OTHOCAT nNnbo k Tuny I, nuéo k Tuny Il

0N FMWHACTBIX TPYHTOB C YIMOM BHYTPEHHEro TpeHus @ <2 —7° Ans OUEHKM yCTOMYMBOCTM MOXHO
MCNOnNb30BaTh YNPOLLEHHbIe 3aBUCUMOCTY, nonaras ¢ = 0.

B yacTHOCTU, OPUEHTUPOBOYHO YCTONYMBOCTL CNaboro OCHOBaHWS, NPUMEHUTENIBHO KO BCEW TOSILe OCHOBaHWUA B
cryyae ero ogHopopaHoro ctpoeHus @ = (| 1 paBHOMEpHO pacnpeaeneHHoi Harpyskm koadduumeHT 6e3onacHocTm
MOXeT BbITb paccynTaH no gopmyrne

o '
K P pace (25)

3.37. KonuuecTtBeHHbIMW MoKasaTensMnm U KpUTEPUSIMUA YCTOMUYMBOCTU CUCTEMBbI "OCHOBaHME-HacbINb" Mpu
MCNONb30BaHUN B pacyeTax CXeMbl KPYrMOUUNUHAPUYECKMX MOBEPXHOCTEN CKOMBXEHUSA CryXaT, COOTBETCTBEHHO,

KO3 PULMEHT YCTONYMBOCTU (& pem In TpebyeMmbii KO3PULNEHT YCTONYMBOCTU (Kﬂﬂg 1ANs JaHHOro CoopyeHws.

3.38. Tpebyembii kK03 DULNEHT YCTONYMBOCTU CrieayeT onpeaensitb no gopmyne

_ Ky mg
B == —, (26)

roe KH - KO3(pPMLMEHT HAZEXKHOCTU MO Has3Ha4YeHuo coopyxeHust (cMm. CHwul 2.02.01-83);

#,, - KO3(PULMEHT codeTaHns Harpy3ok [#, =1,0—0.3);
2 - KO PUUMEHT Nneperpysku (ans Hackinen #pg = 1,2);

B - KO3(MUUMEHT ycroBur paboTbl, y4UTbIBaOWMIN OCOBEHHOCTW pacyeTHbIX CXEM WM METOAOB pacyeTa,
NPUHUMAaEMBbIN PaBHbIM NPW NPOrHO3e Ha cnabbix OCHoBaHUAX - 0,85.

3.39. MNMprmMepbl OLEHKN MPOYHOCTU N HECYLLEN CNOCOBHOCTU crnabbiX rPYHTOB MO NepevncrneHHbIM Bbillie cnocobam
n chopmynam npuseeHsl B npunoxeHum 5 ().

MporHo3 KOHeYHOW ocafKu OCHOBaHWA HacbINU
3.40. lMpn obecneyeHHOM MPOYHOCTM CradbiX IPYHTOB B OCHOBAHWWM HAacCbINMW U YCTOWYMBOCTM CaMOW HacbInu
ocapgka obycnaBnumBaeTcs NX cxaTtuem (CTaTU4EeCKUM YNioTHEHVEM).
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Ocapka cnabon Tonwm pacTdaHyTa BO BpeMEHU, NO3ITOMY Npu NPOrHoO3NpoBaHMM OCadKkn peLllaroTCAa ABe 3aaadn:

- onpedeneHne BeNUYUHbI OCadKM Ha MOMEHT OOCTUMKEHWUs! OOMyCKaeMOW ee WUHTEHCUMBHOCTU (Tak HasbiBaeMoW
KOHEYHOW 0caaKm);

- onpefesieHre BpeMEeH 3aBEPLLEHUS] €€ MHTEHCUBHOM YacTu (Mnun TpeGyemMoit cTeneHn koHconuaauum, cm. CHull
2.05.02-85).

3.41. KoHeuHas ocagka crnaboro OCHOBaHWs B npefernax akTUBHOW 30Hbl CXatus (YCTaHOBMEHHOW npwu
COCTaBMEHUN pacyYeTHOW CXeMbl Hacbinu) onpefensieTcsd MeToAOM MOCMOMHOIO CYyMMWPOBAHUSA C UCMNOSb30BaHUEM
3aBUCUMOCTEN ANS YCNOBUIN OQHOMEPHOW 3aauu:

N
S = D?DD]'I%‘QPEE IH!', (27)

rae # - 4uncrno crnoes;
H - MOLWHOCTb § -ro cros,

€ ps, - MOAYNb OCaAKM PYHTA i -rO CIiOsi, HalAEHHbIM Ha KOMMPECCUOHHOWM KPUBOW MpW Harpyske 5, paBHOM

BEPTUKaribHOMY HOpMalibHOMY HaNpAXXeHUK0 And cepenHbl 4aHHOro Criod OT BeCa HacbInu |:Cf Z!-:l .

3.42. [Ona Hambonee 4acTO BCTpeYalOLMXCHA YCMOBWUA CTPOUTENbCTBA aBTOMOOWIBHLIX [Opor Ha cnabbix
OCHOBaHUAX NpY COOTHOLUEHNM pa3MepOoB HACbINW U MOLLHOCTM cnaboro rpyHTa, paBHOM

H _o5-15
By /2 :

roe E:'.: - LUMPUHA HackInu No cpegHen NnHUKM, Ans NporHo3a ocagku cnpaseaniuea cxema OgHOMEPHOro CxaTusl.
r

3.43. Korga oTCyTCTBYHOT aHHblE KOMMPECCUOHHbBIX UCMbITAHUA FPYHTOB, TO ANA OPUEHTUPOBOYHbLIX NMPOrHO30B X
KOHEYHOW OCafKu MOXHO BOCMOfb30BaTbCA TabNMMYHbIMKM 3HAYEHWAMM MoOAyns AedopMauun And TOW WU UHOW
pasHoBuaHocTn cnaboro rpyHTa. Ocagka cnabon Tonwu B npederiax akTUBHOW 30Hbl MPW UCMOMNb30BaHWM MOAYMS
JedopmMaunmn paccuntbiBaeTcda no popmyne

E., (28)

roe J - MOLWHOCTb CKUMAEMOW TOSLLIM;
F'- Harpyska Ha NOBEpPXHOCTU TOMLLK,

E.:p - CpedHeB3BeLUEHHbIN WTaMnoBbLIN MoAy b Aedopmaunm CxMmaemMon TONLLMN.

3.44. Ecnv ocagka crnaboro ocHoBaHus npeBbiwaeT 50 cm, TO B pacyeTe Harpy3ku oT Beca Hacbiny He0b6Xoanmo
yunTbiBaTb BEC NpOceBLUEN YacTu. [oCKoNbKy U3MEHEHNe Harpy3ku BbI30BET COOTBETCTBYHOLLEE M3MEHEHUE BEITUYMHBI
0cafKkv, TO HOBbIV pacyeT AOMMKEH BbINMOMHATECA MeTOA4OM noabopa. [Ansa ynpolleHns Takoro nepepacyeTta npy NporHose
KOHEYHOW ocajKkM MEeTOAOM CYyMMMpPOBaHUS LenecoobpasHo MCMonb3oBaTh rpaduko-aHanMTnyecknii cnocob. Mopsagok
onepauuun crnegyroLmi:

- 3adarTcAaA ABYMA 3HaAYeHUAMU HaArpy3knm OT BeCa HacbInu (6OJ'IbLIJe N MeHblUe BEeJIMYUHbI Harpy3knm OT HacbInu
3anpoeKTMPOBAHHOMN BbICOThI);

- onpegenarT KOMNOHEHTbI HOPMaribHbIX Hal'lpﬂ)KeHI/IVI ana cepegunHbl pacyeTHbIX CIToeB;

- HaxogAT MO COOTBETCTBYIOLUM KOMMPECCUMOHHBIM KPMBBIM MOAYMNW OCafku AN MOSTyYEHHbIX 3HaYeHUn
HanpsHKeHUNn;
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- 10 yKa3aHHOM (hopMyre paccHNTLIBAETCA 0CaKa KaXa0ro Crnos U cyMMapHasi B npeaenax akTyBHON 30HbI;
- CTPOST rpadhuk 0CafKM CMOeB M CyMMapHOii ocagku B Buae = = FiF);

- PacCynTbIBAOT HArpy3ky B 3aBUCMMOCTU OT OCaKn cnabon Tonuwu Ha ee NOBEpPXHOCTHU, 3agaBLLUNCb HECKOJIbKUMUN
3Ha4YeHNAMN BennMYnHbl 0Caaku (6OJ'IbLIJe N MeHblle, nonyquHoﬁ Anda Hacbinn I'IpoeKTHOIZ BbICOTbI);

- No pesynbTaTaM 3TOro pacyeta Ha rpacduk « = F{F) naHocat npamyto suaa & = (57 ;

- MO TOYKE MepeceyeHns KpMBOW OOLLE OCafku M MPsSMON OMpPedensitoT KOHEYHYH ocagky crabon Tonwm B
npegenax akTMBHOW 30Hbl U PAacYeTHYK Harpysky, a Mo TOYKE NepeceyeHus MPSMON C KPMBbIMWM OCaAKW OTAENbHbIX
Crnoes onpeaensalT YacTHbIE 0CaaKu 3TUX CMOEB.

Mpumep BbINONMHEHUA rpaduko-aHanUTUYeckoro crnocoba yyet Beca MPOCEBLUEN YaCTW HacbiNM NPU MPOrHo3e
ocapkv cnaboro ocHoBaHWSA NpuBeaeH B npunoxeHun 5 ().

3.45. Tlo n3NoOXeHHON Bbllle METOoAMKE OnpeaenseTcs KoHeyHas ocajgka criaboro OCHOBaHUSA B npefenax ee
aKTMBHOW 30Hbl Afs BCEX XapaKTepHbIX MOMEPEYHUMKOB Ha BbIAENEHHOM YyyacTke Tpacchl. BenunumHa ocagku
MPUNIOCOBLIBAETCH K MPOEKTHOW OTMETKE (BbICOTE) HACLINWU, NOMYy4YEHHOW NCX0ASA U3 NPOAOSIbHOIO NPOdUNA MECTHOCTM
M TMNoBbIX TpeboBaHu. C 3anacom Ha OCafKy paccYuTbIBaeTCcsl 0ObeM rpyHTa Ans BO3MOXHOCTW OTCbIMKU HacbINU OO
YTOYHEHHOW OTMETKM, UCXOAs1 U3 ydeTa CXMMAeEMOCTM criabown TonLwu.

MporHo3s xopa ocagky 0CHOBaHUS HacbINU BO BPeMEHMU

7 05-15
3.46. Tpu COOTHOLEHUM pasMeEPOB HacbiNM M MOLWIHOCTM craboro rpyHTa, paBHOM g;.cp ’ T, M onpu

ycnosun, Korga soA4oNnpoOHNLAaeMOCTb M CKOPOCTb OTXXaTuA I'IOpOBOIZ BOAbl B rOPU3OHTaribHOM HanpaBneHnn 3Ha4nTeNbHO
MeHblLle, YeM B BEepPTUKaribHOM, NMpUMeEHAETCA CXemMa O,EI,HOMepHOIZ KOHCconnaauunn.

3.47. PykoBoacTtBysiCb nonoxeHuamu nn.3.20-3.24 1M B COOTBETCTBUM C pacYETHOM CXEMOW HacbInu,
yCTaHaBMMBaeTCs Ta 4acTb B aKTMBHOW 30HE, KoTopas paboTaeT B YCMNOBUSAX OTKPbITOW CUCTEMbl. [Ons Kaxkgoro
pacyeTHOro Crnosi UMEHHO AN 3TOW ero YacTu onpegensieTcs MakcumarnbHbI NyTe pUnbTpauun oTKMMaeMon NopoBOK
BoAbl. [1porHo3 ocagkm BO BpPEMEHM NpoBOAUTCHA ANs Haumbonee HEBBLIFOAHOMO CrOS C TOYKU 3PEHUst MPOXOXOEHWS
ocagkv BO BpeMeHu (MakcuMarbHas OAWMTENbHOCTb Mpu Hambomnbllien BenuuvHe ocagku). B cnydvae 3atpyaHeHwi
BblJENIEHMS TAKOrO CII0S1 OCYLLIECTBISOT NPOrHO3 Xo4a OCafku BO BPEMEHMU AN HECKONbKMX CnabbiX CII0EB OCHOBAHUS 1
OPUEHTUPYIOTCS HA Camblli ONMTENbHbIA CPOK 3aBEPLLEHUST OCaOKM NPY 3HAYMMOWN ee BENNYUNHE.

3.48. B pesynbTate nporHo3a ocagkym BO BpeMeHU crnaboro OCHOBaHWS AOMKHO ObiTb paccyuTaHo BpeMms
3aBeplUeHnss Tpebyemor cTeneHu KOHCOMMOauuW TPyHTOB BbIOENEHHbIX CHOEB MNU Bpemsi OOCTWKeHUs Tpebyemoli
WHTEHCUBHOCTW OCaZKW B 3aBMCMMOCTU OT TUMNa JOPOXHON odexabl.

3.49. MporHo3 xoga OCafku OCYLLECTBRSETCH MO Pas3fUYHbIM 3aBUCMMOCTAM AMS COOTBETCTBYIOLMX Y4YaCTKOB
KOHCONWAALIMOHHON KpuBoK. Beibop pacyeTHbIx hopMyn Ans NporHo3a ocafku Hackinu BO BpeMeHW npegonpeaensercs
Yy4YacTKOM KOHCONMUAALUMOHHOW KPWBOW, ANS KOTOPOro OCYLLECTBMASIETCS MPOrHO3, M 3aBUCWUT OT pPasHOBMAHOCTMH,
COCTOSIHUSI U CBOWCTB crabbix FPYHTOB, @ Takke YCNOBUSMU MX paboTbl B CUCTEME "rPyHT-COOpYyxeHue" (BenuuuHa
Harpy3ku, pexum ee MNpPUIOXEHUs, YCINOBUS APEeHVMPOBaHua U T.4.). Ona yyacTka AounbTpauMOHHON KoHconuaauum
NPOrHo3 ocafku onpeaenseTcs UCXOAs U3 3aBUCMMOCTH

. rd
_ 002 Hy

Tﬁ@i , (29)

s,

roe Ta@l-- BPEMSs JOCTUKEHWS 3a[jaHHO OTHOCUTENbHON AedhopMaumy »; pearbHbIM CroeM Npu PacHeTHOI Harpyake.
Mpumeuanue. Moa *; NOHMMaeTca gakTudeckas OTHOCUTENbHAs AedopMaLus 3a BLIYETOM YCIIOBHO MIHOBEHHOM

pecdbopmaumn: Ay = A= A, .., TAE A - OT HAaYana oTcyeTa, A .y - CM. hopmyny (35).
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3.50. MporHos xoaa ocafky Ha y4acTke NepBUYHOM UNbTPALIMOHHON KOHCONMAAUUM BLINOMHSAIOT No opMyre

2
_ My Hg
iy - C

i

* T (30)

UInn No BblpaXXeHunto

Ty = by HE +Tsg, (31)

i

rae Lu; - BDEMS JOCTUKEHMS 3a/1aHHOM CTENEHI KOHCOoNUAaaLMK L; peanbHbIM crioem (Mnu A, );

N,

u; - KO3hMLMEHT, 3aBUCALUMIA OT CTEMEHW KOHconMuaauuu u ycTaHaBnueaembln no Tabnuue 3.4 ana
paBHOMEPHO pacnpeneneHHoOn 3nopbl HArpys3Ku;

H@. - NyTb PUNbTPaALMKN BOAbI U3 CIOS;
Ta@;.- BpeMmsi 3aBeplLUeHNs oDUNbTPaLMOHHON KoHCoNuaaumuy;

Cul- Ko3apbumLMeHT KoHconNuaauun, onpeaensieMbli HeNoCPeACTBEHHO NO KOHCONWAALUMOHHBIM UCMbITaHUSAM (B
dopmyne 29 [f = 5%, B bopmyne 30, ecnu He 3agaHo, TO {7 = 50%; OT PUNbTPaLNOHHOM KOHCONMAaUMN);

bul - KOHCONMWOALMOHHBIA MapameTp, onpedensemblii Mo pesynbTaTaM KOHCONMMOAUMOHHBIX WCMbITaHW OBYX
WOEHTUYHBIX 06pa3sLoB C pasHbIMK YCIOBUSIMU OPEHVMPOBaHMSI.

Tabnuua 3.4

3HaueHus koadpduumenTa M, B 3aBUCMMOCTM OT CTeneHn KoHconaaLmm

U, % M,
20 0,03
30 0,07
40 0,12
50 0,20
60 0,29
70 0,40
80 0,57
85 0,69
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90 0,85

95 1,13

I'Ipmmeanme. CTteneHb KoHcomnugauuu Ha y4vyacTke I'IepBW-IHOﬁ d)MJ'II:TpaLI,MOHHOIZ KOHConugaumnn cnenyet
onpenendaTb NoO BblpaXXeHUto:

o A (g + }"-‘3@)
! }“K-:-H - ':}“J.-zzn + }‘»a@) ’ (32)

o€ Aoy - MakcMManbHas aedopmaums UnbTPaLMOHHON KOHCONMAALIUM;

}\a@‘;. - MakcnmarnbHaa OTHOCUTENbHaA ,u,ecbopmau,vm p,O(*)MJ'IpraLI,I/IOHHOIZ KOHCcoOnuMaauunun.

3.51. Ha y4actke BTOpMYHON (DUNbTPALMOHHOW KOHCONMMAAUUM NPOrHO3 OCagKM BO BPEMEHW OCYLLECTBAAOT NO
dopmyne:

Hy Y
Tl.!g = I:f'ug _f’uﬂ@l} E ’ (33)

roe Ti'..!g , Ly, - Bpemsl 3aBepLUEHNs 38aHHO CTENEHU KOHCONMMAALMM COOTBETCTBEHHO Crlosi 1 06pasua;

a3 - Bpems 3aBepLUeHns JOPUIbTPALMOHHON KOHCoNMAaL U o6pasLom;

k@. - NyTb (ounbTpaLmm Boabl M3 0bpasua;

# - MoKasaTenb CTEMNeHuM KoHconupauuu, uameHsiowmica ot 2 go 0, onpegensiembii no npunoxenunto 2 (bB)
(pnc.B.6) unu us onbiTa.

3.52. [Onsa NPOrHo3a CKOpPOCTU MNpOXoXAaeHnAa ocaakm CloeB cnabbix FPYHTOB Heob6XxoQMMO 3HaHue
KOHCONMMOAUNOHHBLIX XapaKTepUCTUK, KOTOpble MOryTt ObITb onpepeneHol nNo pe3ynbTatam UCnbITaHUN FPYHTOB
BblAereHHbIX CrnoeB UIn no KJ'IaCCI/ICbI/lKaLI,I/IOHHbIM Tabnvuam (,EI,J'IFl OPUEHTUPOBOYHbIX pacquOB).

3.53. Ha yvacTtke koHconuaauum o6bemMHON MNON3y4ecTy NPorHo3 AOCTUXEHUA 3adaHHOW CTeneHu KoHconvaaumm
cnabblX rPYHTOB MOXET GbITb BbINOMHEH N0 dhopmyne

T
.}‘\m- =?\@+ng’?—

B (34)

roe ?‘@, M 7 - OTHOCWTESNbHas AedopMaLmns COOTBETCTBEHHO HAa MOMEHT OKOHYaHUs BTOPUYHONM (DUIbTPaLMOHHOM

KOHconngauunmn T.;l-'l‘_:. N Ha paccMaTprMBaeMbli MOMEHT BPEMEHM Ha CTaguu KoHconuaaumm nonayyectn T ;

#2 - KOHCONMMAAUMOHHbBIA NapameTp, onpefenseMblil Kak TaHreHC yrra HakroHa yyacTtka npsiMoin, onucbiBatoLni
aTan KoHconuaauuu nonsy4vyecty, K OCM BpeEMEHW B npedenax norapumMmMyecKkoro Lukna KpuBow KoHconuaauuu suaa

ho=fllzd).

3.54. TlporHo3 ocagkm BO BpeMeHu cnabbix TFPYHTOB, OMfs1 KOTOPbIX XapakKTepeH MnpoLecc KOHconuaauumu,
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COCTOALLNN N3 D,O(*)I/IJ'IpraLI,MOHHOIZ KOHcOoNMMaaumm n KoHconugaumm o6 bemMHon nonay4yecTn, MOXeT ObITb OCyLleCTBIEeH
Ha 3Tane ,El,O(bI/IJ'IpraLI,I/IOHHOI;I KOHCcOnnaaunn TakKke n no d)opmyne

U .
ad T Caean T lg T—’ (35)
MM

roe }xa@, Ta@.- oTHOCUTENbHast Aedopmauuns Ha atane AOPUNbTPALMOHHON KOHCONUAAUUM U BpeMsl ee LOCTWKEHMUS
(onsa Tpebyemon cteneHun koHconuaauun);

Mogzn » L sazy - OTHOCWTENIbHAs YCMOBHO-MIHOBEHHAsi OcCafka M YCIOBHO-MTHOBEHHOE BpeMsi, MpUHUMaemoe
paBHbIM eQUHMLE U3MEPEHUS BPEMEHW NPOXOXAEHUSI OCaKU;

B - YIMOBOW KO3(MULIMEHT NepBOro MpsAMONMHENHOro y4vacTka KPUBOW KOHcOMuaaumm *= 7z k ocm
BpeMeHu B nonynorapndmMmyeckom maclutabe.

MeToauka BblAeneHus 3TanoB KoHconuaauum cnabdbix FPYHTOB Pa3JIN4HbIX pa3HOBMLI,HOCTel71, a TakKkke MeToOuKu
onpepgeneHna KoHCONMMAaLUMOHHbLIX NapaMeTPOB U3JOXXEHbI B MPUITOXEHNUN 2 (5)

3.55. B obuwem cnyyae ans ycTaHOBMEHNS BpEMEHU AOCTMKEHNS AONYCTUMOWN NHTEHCUBHOCTU OCaAKN pacyeTHOro
crnos (ANM CroeB) OCHOBaHWS HEoBXoaMMO MOCTPOMTbL KPUBYIO KoHconmupaumm B Buge « = F(1) . Kpusas

S = F{T) cTponTcst ¢ NOMOLLBI0 NpUBEAEHHbIX Bhille hopmyn (29-35) Ans cnabbix rPyHTOB Pa3fMyHbIX PasHOBUAHOCTER

M ux coctosiHus. K nonyyeHHOW KpPUBOW KOHCONMMAAUUW Crosi MPOBOAUTCSA KacaTenbHasi, Yromn HakrnoHa KOTOpoW
npeponpegensietca TpebyemMon WMHTEHCUBHOCTbIO ocaaku (2 cm/r mnu 5 cm/r). Touka kacaHusi MPsSMOM U KPUBOW
onpenenut (N0 OCKM BPEMEHUN) BpPeMST JOCTMXKEHUA TpebyeMon MHTEHCUBHOCTM 3aTyxaHusa ocagku. [Mpumep nocTtpoeHus
AaH B npunoxenun 5 ().

3.56. Ecnn makcumanbHoe Bpemsi AOCTUXKEHWUSI JOMYCTUMOW MHTEHCUBHOCTU OCadKu Ans Hanbonee HeBbIrOAHbIX
CNMOEB OCHOBaHUSI Ha pacyeTHbIX MNOoMepeYHuKax npeBbIlAeT 3afaHHbIA CPOK CTPOUTENbCTBA WM BO3MOXHBIN
TEXHOINOMMYECKNIA NepepbIB MeXJy OKOHYaHMEM BO3BEAEHUS HAcbIMM U Ha4yarnom yCTPOMCTBa AOPOXXHOWM ofexabl, To Ans
y4acTKOB TpaccChbl C TakMMMK NonepevHukamun criefyeT 3anpoekTpoBaTb MEpPONpUATUS AN YCKOPEHUS OCafKM HacbInu
(BpemMeHHast npurpyska, BepTukarbHble OpeHbl, YacTU4Hasi 3ameHa crnaboro rpyHTa, cBan-gpeHsl u ap.).

4. KOHCTPYKTUBHO-TEXHOJIOrMYECKNE peLLeHUA NPU COOPYKEHUN 3EMMNAHONO NMOJIOTHA Ha cnabbIx rpyHTax

OO6Lwue NonoxeHus
4.1. Npn NPOEKTMPOBaHNM HacbiNU Ha crabbix rPyHTax no pesyrbTaTaM BbINOSIHEHHbIX MPOrHO30B YCTONYMBOCTU U
ocagku cnaboro OCHOBaHUS MpU HeoGXOAMMOCTU npopabaTbiBaloTCA BapuaHTbl OOMOMHUTENbHLIX MEepOonpUATUIA Mo
obecneyeHmnto HecylLel cnocoBHOCTH crnabblx MPYHTOB U YCKOPEHUIO UX 0Ccafku (C y4ETOM OCOGEHHOCTEN NPOEKTUPYEMOMN
[0POrv, MECTHbIX YCMOBUIN U TEXHUYECKMX BO3MOXXHOCTEN CTPOUTENBHOI OpraHu3aLmn).

Mpu BbIGOpe pelleHun cnegyeT PyKOBOACTBOBATLCHA pekoMeHAauuamu Tabn.4.1. Hanbornee onTvmanbHbIN
BapuaHT TEXHOMOMMYECKNX WU KOHCTPYKTUBHbBIX MEPOMPUATUA MPUHUMAETCH C YY4E€TOM TEXHWKO-3KOHOMWYECKOro
o6ocHOBaHWS.

Tabnuua 4.1

KOHCprKTI/IBHO-TeXHOJ'IOFI/I'-IeCKI/Ie peweHuns, obecnevnBaroLe BO3MOXHOCTb MCMOMb30BaHMs crnadblx FPYHTOB B
OCHOBaHMK HacbINn 1 ycrnoBua nx npuMeHeHuns

HasHaueHve Onpepenstowmn pesynertart PekomeHayemble pelueHns
KOHCTPYKTUBHO-TEXHOOrNYECKMX
peLeHnn

TeXHOJ10rnm4eckme | KOHCTPYKTUBHbIE
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[MNoBbILWEHE YCTONYNBOCTHU
OCHOBaHUs

- YMeHbLUEeHNe Harpysku

- YnyJleHne Hanps»keHHoro
COCTOAHUA

- YBenu4yeHue conpoTnenAemMoCcTu
cOoBury rpyHta ocHoBaHuA

3:9;14

4:10; 5; 11

5,7

YcKkopeHue 4OCTUXEHUSA
[AOMYCTUMON MHTEHCUBHOCTU
ocafku

YMeHbLUeHMe KOHEYHOW ocaKu

- YMeHbLUeHWe Harpysku

- YnyJuwenwne
HanpsXeHHO-AepOpMNPOBaAHHOTO
COCTOSIHUS

- YMEHbLLEHNE MOLLHOCTHU
CXKMMaEeMOW TOJLLN B aKTUBHOW 30HE

- YMeHbLLEH/Ee CKMMaEMOCTU rpyHTa
- YckopeHue npolecca
KoHconuaauum

- YBenuyeHue ynnoTHsowen
Harpysku

- YnyJleHune ycrnosum yaaneHns
nopoBow BOAbI

12

7;8;13

6;7;8;13

YMeHbLIeHne BAUsHNUA
OVMHaMWYECKOTO BO3AEeNCTBUS OT
TPaHCMOPTHOW Harpy3sku

CHWXeHne HanpshxeHun ot
TPaHCMOPTHOW Harpy3ku

[NoBbllLIEHNE ANHAMUYECKOWN
YCTONYMBOCTU OCHOBaHMWS HacbInu

11; 15

5,6;7

I'Ipmmeanme. KOHCprKTMBHbIe N TeXHOonorn4yeckmne peLlieHunA:

1 - npeaBapuTenbHaa KOHCoONMAaaUus;

2 - BpeMeHHasl Npurpyska;

3 - CHUXeHMe BbICOTbI HaChINW;

4 - yNonoxeHue oTKOCOB;

5 - cBariHasa KOHCTPyKUUS;

6 - YacTu4yHas 3aMeHa crnabblX rpyHTOB;

7 - necyaHble CBaun-ApeHbl;

8 - BepTUKasnbHble OPEHbI;
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9 - HacbInNU U3 NerkMx MaTepuarnos;
10 - 60KOBbIE MPUTPY304YHLIE NPU3MBI;
11 - pacnpegenuTenbHble NANTbI;

12 - npeaBapuTenbHOE OCYLLEHME;

13 - opeHaxHble npopesy;

14 - HecXXUMaeMsble cBaw;

15 - yBenu4yeHune BbICOTbI HAChIMNW.

4.2. B Tex cnyvasix, korga AONONHUTESNbHbIE MEPONPUSTUSE He oBecneynBatoT YCTOMYMBOCTb OCHOBaHWA HacCbINu
YCKOpEHMe ero ocagku B 3aaHHbI CPOK CTPOUTENbLCTBA, AO0NyckaeTcs CTaguiHbIA MeTod YCTPOMCTBA MOKPbITUS (Npw
HeobX0AMMOCTH - C OTKPLITUEM BPEMEHHOW 3KCMyaTaL MU 40 OKOHYATENBHOIO YCTPOUCTBA NOKPbITHS).

4.3. He3aBncuMo OT B1Aa AONOSNHUTENbHbIX MepOI'IpI/IFITI/IIZ npwn onpeaneneHnn pacquH0|7| BbICOTbl Hacblnu cneagyert
y4uTbIiBaTh NOorpy>xeHme ee nogowBbl Ha BENTMYNHY OCaaKu.

Mpv onpegdeneHun TpebGyemoro obGbema rpyHTa AN BO3BEAEHUs| HackiMM [0 TMPOEKTHOW OTMETKU ceyeHue
MOrPY>XEHHOW YacTu NPUHMMAaeTCs B BUAe Tpaneumu ¢ BbICOTON, PaBHOWM BENWUYMHE 0CaaK1, Y MEHbLUMM €€ OCHOBaHWEM,
PaBHbIM LUMPWHE 3EMIISIHOFO MOJIOTHA MOBEPXY.

4.4, Ecnv JONOMHUTENBHLIMA MEPONPUSATUAMN He MpeayCMOTPEHO BHECEHMS Kakux-nnbo M3MEHeHun B paHee
HaMeYeHHble napameTpbl HacbiMW, TO KPYTU3HY OTKOCOB W BOAOOTBOAHbIE KaHaBbl MPUHUMAKOT MO HOpMam
MPOEKTMPOBaHMA B OObIYHBIX YCITOBUSIX.

BpemeHHas npurpy3ka
4.5. Hanbonee npocTbiM U JOCTAaTOYHO 3PEEKTUBHBIM METOAOM YCKOPEHUS OCadKM HacbINen Ha OCHOBaHMMU 1-ro
TUNa SBNSETCA MeToh YNIOTHEHNsI crnaboro rpyHTa ¢ MOMOLLLIO BPpEMEHHOW Npurpy3ku. [Npu yBenvyeHun aaBreHnst Ha
OCHOBaHWe (Harpy3km OT BPEMEHHOW MNPUrpy3kM) ero ocagka MoXeT ObITb AOCTUrHyTa 3a Oonee KOPOTKWUA CPOK
(pacyeTHbIN, TpebyeMbIli CPOK KOHCONUAaummn). Bo3amMoxHble BapnaHTbl BDEMEHHOM NPUIPY3KM NokasaHbl Ha puc.4.1.

a) . &)
P r' E P |3

Py ¢ N L 2 . __
1| o2 Bl o | 5 J@T ol 1l 2 3] 4| s
0 Bl - v E ] -

Sp-\ t 7, 5 t

Puc.4.1. BapnaHTbl BpEMEHHOW NPUrPY3KU:
a - yoansiemMbl NpuUrpy30YHbIv CNOM Ha BCHO LUMPUHY HacbkInu; 6 - Harpyska, akBuBaneHTHasa BeCcy JOPOXHOW oaexabl:

aTanbl NponsBoacTea paboT: 1 - BO34enCcTBNE HackINK; 2 - TEXHOMNOMMYECKNA NepepbIiB Ha Nepuoa KoHconugaumn; 3 -
yoaneHue npurpysku; 4 - yCTpOMCTBO OAeXAbl; 5 - SKCnnyaTauMoOHHbIN Nepuoa

4.6. Mpurpysky B BMAEe OOMOSHUTENBHOTO CMOS HAcbiMM Ha BCHO LUMPUHY 3EMIISIHOFO MOJIOTHA YCTpauBaloT Ha
[oporax C yCOBEpPLUEHCTBOBAHHLIMW MOKPbITUAMMW. TOMWMUHY NpUrpy3odHoro crost npuHumatoT 0,2-1,0% OT NpOEeKTHON
BbICOTbI HachbINW B 3aBUCMMOCTU OT HecyLleil CNnoCOBHOCTM OCHOBaHUsSt U TpebyeMoro cpoka YCKOpeHUst ocagku (HO He
Gornee 2 M). YNnoTHeHWe rpyHTa B MPWUrPy30YHOM Crloe npedycMaTpuBaloT Mnpu HeobxoaMMocTu oGecneyeHus
BpeMeHHoro npoespaa. ocne OKOHYaHWs pacyeTHOro CpoKa KOHCONMAauuM crnaboro OCHOBaHWUS MPUrPy30YHbIA Croi
CHMMaIOT U ero rpyHT NepemMeLLaloT Ha criedyroLime y4acTku AOPOrM UK UCMONb3YIOT B APYIUX 3MEeMeHTaxX KOHCTPYKLuUK
HacbIMU B COOTBETCTBUM C MPOEKTOM.
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4.7. Ina popor BCex KaTeropui, Korga AOpOXHas ofexaa ycTpauMBaeTCd Nocrne OKOHYaHWSA KoHconuaaumu
OCHOBaHWU4, B LeNnsax npegynpexaeHns OOMOSTHUTENBHOM OCadKku OT ee Beca PEKOMEHAYeTCH MPUMEHSITb SKBUBATIEHTHbIV
MPUrpy30YHbIA  CMOW. TOMWWHA 3KBMBANIEHTHOTO CIOS MOXET ObiTb MpUMHATA paBHOW TOMWWHE OAexabl C
KoagppuumeHTom 1,5. FpYHT NpUrpy304HOro Crost CHUMaKT HEMNOCPEACTBEHHO Nepen YCTPOMCTBOM LOPOXHON oaexabl.

4.8. HaszHayeHve BpeMeHHOW NMpUrpy3ku LenecoobpasHo A OpraHNYecknx U opraHOMMUHEpPanbHbIX FPYHTOB (CM.
n.2.23).

PacuyeT BpemMeHHOM npurpy3knm cBOAUTCA K onpegeneHuto TpebyemMon TONWMHbI NPUrpy304HOro  Cros,
obecneumnBaloLLero JOCTMKEHNE PaCHETHOM OCAZKN HACLINMW NPUHATLIX Ppa3MepPOB B 3aZlaHHbIN CPOK.

4.9. [Ins pacyeTa HeOOXOOUMO UMETL CriefytoLmMe UCXOOHbIE AaHHbIE:

- KOHCONMMAAUNOHHBLIE N KOMMPECCUOHHbLIE XapakTEPUCTUKM TPYHTOB cnabon Tonwu;

- JaHHble O reoslIorM4YeckoM CTPOEHUN N MOLLIHOCTM crabon TonLwu;

- CXeMy oTXKaTus Bogbl M3 TOMLM MPU ee YNIOTHEHUN Harpy3kon (0OQHOCTOPOHHEE UM ABYCTOPOHHEE);
- NokasaTenu ConpoTMBIIAEMOCTM CABUIY FPYHTOB crnabow Tonwm.

4.10. TonwmHa cnosi BpEMEHHOW MpUrpy3Kn ycTaHaBnmBaeTcsi no opmyrne

F
i _ 4 npus

Ept
Yepnp. (36)
rae £z - BENMUNHA BDEMEHHOW MPUTPy3KA;

“Yep.np .- CPEOHEB3BELUEHHbIN YAeNbHBIA BEC IPYHTA NPUrPY3KU.

4.11. OpMEeHTUPOBOYHO BENMMNUNHY TPEOYEMOI BPEMEHHOM NPUTPY3KN Pnpug MOXHO onpegenuTb no dopmyrne

1

246 O
0,81 exp PZ‘“ * 1| (37)
23

Pnpuz - Ppacte

rae 7, - KoadhUUMEHT KOHCONMAALMK, onpeaensemMblii ONbITHBIM NyTEM MPU UCTbITAHUSAX Ha KOHCONMAALUMIO rPyHTa 13

pacyeTHOro CIosi.
4.12. ns obecneyeHnss yCTOMYMBOCTU OCHOBaHMS HEOOXOA4MMO, YTODObI CyMMapHas BeNMYMHA Harpysku OT Beca
HacbInu“ 1 OT BPEMEHHOW MPUrPY3KN HE NpeBbiana BennyuHy 6e3onacHomn Harpysku, T.e. AOMMKHO cobnogaTbCs ycnoBme

Popue * Pracu < Foas . (38)

Ecnn ato ycnoeBue HapylleHO, TO BPEMEHHYK MPUrpy3Ky crnedyeT NpuknagabiBaTb MOCMOMHO (kak B MeTode
npenBapuTENbHOM  KOHCONMMAAuUW)  WAM  MPUHUMATb  LOMOSIHUTENBHO MEPONPUATAS MO  MOBLILWEHUIO HECYLUEN
crnocobHocTn cnabbix rPyHTOB.

4.13. BO3MOXHOCTb COXpPaHEHUs YCTOMYMBOCTU OCHOBAHMS TOMbKO MyTEM OFpPaHUYEHUST PEXMMA OTCbIMKM
BPEMEHHOW MPUrpy3KknM MMEeTCs Npu YCroBun
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Poes < Puuz + Pyacy PG5 (39)

7 npus

Hau < o
roe Pﬁﬁ - 6esonacHas Harpyska, onpeneneHHaa no YcrnoBuko 6bICTpOI/I OTCbINKMN CInoA BpPEeMEHHOU MNPUrpy3Ku
NMPUMEHNTENBbHO K CTENEHN KOHConnaauunm oCHOBaHUA, ,EI,OCTI/IFHyTOVI K MOMEHTY NPUINOXEHUA BpeMeHHOﬁ NPUrPy3Kun;

et - GesonacHas Harpyaka npy MeIeHHO OTChINKE CIIOS BPEMEHHOW MpUrpysKit.

Hil% o
Mpu atom, ecnu Ppa,:,__. < Fgs; , TO PeXuM OTCHIMKM Camoii HacbiMM He OrpaHMYMBAETCs, yCTaHaBNMBAKOTCS

o KoH
TOMbKO BPEMSs Hayarna 1 PeXnM OTChINKA BPEMEHHOI Npurpyskn. Ecin e + Fpaey 7 Fias , To BpemeHHas npurpyska

MOXeT OblTb OCYLUECTBMEHA MULb C MPUHSATUEM CreumanbHbiX MEPONPUATUIA NO 0GecneyYeHnto HecyLLen crnocobHoCTH
OCHOBaHUS (YNorioXXeHne 0TKOCOB, YCTPOMCTBO BOKOBLIX ©6epM, cBal U T.4.).

4.14. MNpumep pacyeTa BENUYMHbLI BDEMEHHOMW NPUIPY3KM AaH B npunoxerHun 5 (O).
BepTukanbHoe gpeHMpoBaHue

4.15. BepTukanbHble ApeHbl yCTpanBatoT B Cnabblx BOAOHACHILLEHHbIX FPYHTaX C Lienbio YCKOPEeHUst KOHConMaaumum
OCHOBaHMs 3a CYET CoKpallleHusl NyTy dunbTpauuy Boabl, OTXXMMaemor 13 cnabor Tonwm (puc.4.2).

=
<]
Y. ~
| ]'
- i~
g
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== N
A o "
- |
T
- - e b i
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Puc.4.2. Cxema 3eMnstHOro nosioTHa ¢ BepTuKanbHbIMW ApeHaMmn

4.16. BepTukanbHble ApeHbl 3¢pEKTUBHBI B BOOOHACHILLEHHbLIX OPraHNYeCKUX U MUHEpPanbHbIX CUITbHOCKMMAaEMbIX
rpyHTax npu crnoe MOLLUHOCTbIO He MeHee 4 M ¢ Ko ULMEHTOM (buUnbTpauun He MeHee 1-10 -4 Mm/cyT (cMm. Tabn.2.1).

YcTpamBaTb BepTuKasibHble APEeHbl B MAOTHBIX FMHUCTBIX TPYHTaX, a Takke B ManiopasfioXvBLUEMCS HeyNIOTHEHHOM
croe Topdha HeuenecoobpasHo. PDEKTMBHOCTL APEH MOBbLILAETCA B Cryyasix, korga ApeHupyemasi Tosia uMeeT
Gornee BbICOKYIO rOpPM30OHTalbHYO NMPOHULAEMOCTb, HanpuMep, BCreacTBUE HamNMYMs NPOCIoeK APEHUPYIOLLErO rpyHTa.

4.17. BepTukanbHble OpeHbl, Kak MpaBuio, cregyeT COBMeELLaTb C BPEMEHHOW MNpurpyskor, obecnevymBaroLlen
HeoOX04MMbIV TMOPaBMYECKUA FPagUEHT U OTXXaTue NOpoBoW Boabl M3 criaboro crnos rpyHTa.

TonwwuHa npurpy3odyHoro cnosi (Npy obecneyvyeHHOW NPOYHOCTU OCHOBaHWS) B 3TOM Cryvae onpegensiercs
TpeboBaHMeM CO34aHMs Hanopa NOPOBOW BOAbl, BENUYMHA KOTOPOro Mo BCEW ApPEeHUPYyeMOMn Tonule B fnobont MOMEHT
pac4yeTHOro BPEMEHM KOHCONMUAauMu [OIMKHA ObiTh Bbille HayanbHOro rpagueHta unbTpaumMm rpyHTa, €crim rpyHT
TakoBblM 06nagaeT. dopmyrna pacdeTa TOMLWUHbI MPUrPY304YHOro Cros:

05 Lrpy i, ~ FPpacy

g (40)

Tup

roe - ad)d)eKTMBHbIVI anameTp opeHnpoBaHuA (I'IpI/IHI/IMaeTCFl paBHbIM PACCTOAHUIO MeXOy ,El,peHaMI/I);
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Yo - y,qeanbM Be€C BObl B Nnopax rpyHTa;

fo - HavarnbHbIN rpagneHT (*)MJ'IpraLI,I/II/I FPyHTa C y4eTOM YyNnJIOTHEeHUA noa BeCOM Hacbinu (I'IpM OTCyTCTBUU

nabopaTopHbIX AaHHLIX NPUHUMAIOT Ans Topda {, = 2; anauna u el £, = 5);
P pacy - HArpy3ka B OCHOBAHMM OT HACbIMU NPOEKTHOrO NPoduns;

Tnp - y,qeanbM BeC rpyHTa, NCNosrib3yemMoro anda npurpysku.

4.18. BepTukanbHble OpeHbl BbIMOMHAKT B BUAE CKBaXXMH, 3aMOSTHAEMbIX NeckoM. [lnamMeTp CKBaXXMH MOXET ObITb
npuHAT oT 40 go 60 CcM C y4eTOM TEeXHUYECKMX MapaMeTpoB MNPUMEHSAEMOro obopyaoBaHusa. [ns 3anonHeHus
BEpPTMKAlNbHbLIX APEH MPUMEHSIIOT MEeCOK C KoadhduumeHToOM unbTpauum He MeHee 6 M/cyT. OddekTMBHOCTL
BEPTUKANbHbIX PEH 3HAYMTENbHO NOBbIWAETCSA Npy AobaBke K matepuany 3anonHeHns 5-18% (no macce) nasectu. lMpwu
NMPUMEHEHWN BEPTUKAIbHbIX APEH HacbIMb UM €€ HWDKHIO YacTb TONWMHON He meHee 50 cm crnefyeT ycTpavBaTb M3
OPEHNPYIOLLMX FPYHTOB C KO3 ULNEHTOM bmnbTpauum He meHee 3 M/CyT.

B 3aBMCMMOCTM OT BOLAONPOHULIAEMOCTU FPyHTa U Tpebyemoro cpoka 3aBepLueHUss MHTEHCUBHOW YacTu ocagku
paccTosiHne Mexay ApeHaMu MoXeT MeHsTbes oT 2,0 ao 4,5 m.

4.19. lNMpn NPOEKTUPOBaAHMM 3EMIIIHOrO MOMNOTHA C BepTUKamNbHbIMU ApeHaMu HeobXooMMOe pacCTOosiHME Mexay
HUMW onpeaensieTcsl pacy4eToM, UCXOAs U3 3aaHHOTO CPOKa AOCTUMXEHMS UHTEHCUBHOWN YacTu ocakm cnaboro rpyHTa.

[na pacyeTa oCHOBaHUiA ¢ BepTUKanNbHLIMU ApeHamMmn HeobXoauMbl crieaytoLine UCXOHbIe AaHHbIe:

- pesynbTaTbl KOMAPECCUOHHBIX U KOHCOMNMAALMOHHbIX UCMbITAHWUIA TPYHTOB craboii TomMLwK;

- pacyeTHasi MOLLHOCTb Crlaboro crosi (C y4eToM YCroBUiA OAHOCTOPOHHEN UMW ABYXCTOPOHHEN dUnbTpaumum);

- pacyeTHble BENUYUHBI Harpy3kyu U KOHEYHOW ocadku cnabon TonLwu.

4.20. Tpebyemasa cTeneHb KOHconvaauuu crnaboro OCHOBaHUSI U CPOK e€e AOCTUXKEHWUS 3adaloTCs C y4eToM
KanuTanbHOCTU [OOPOXHOW ofexAbl W YCTaHOBIEHHOrO MPOEKTOM OpraHuM3auuu CTPOUTENbCTBa CPOKa OKOHYaHWs
OTCbIMKWN 3eMMSAHOro MofoTHa.

4.21. PacuyeT ocHOBaHUs C BepTUKanbHbIMU ApeHaMu 3akrnoyaeTcs B crieaytollem. MpeasaputensHo Ha3HavyaeTcs

paccTtodaHne wMexay aOpeHamu. Hanee npoBePAETCA MNpaBUIIbHOCTb 3TONO0 Ha3HaAYeHUA. CTeneHb KoHcoOnMaauuu
OCHOBaHuA C BEPTUKalbHbIMU ApeHaMK onpeaenatT no cbopmyne

Uy =100 0,010100 - T7,)(100 - I7, } (41)

roe Lf, - cTeneHb KOHCONMAALMM OCHOBaHMSA NPU BEPTUKASbHOM UNbTPaLMK BOAbI N3 OCHOBAHWS;

£/, - T0 e, Npu ropmsoHTanbHOM unbTpaumn Boabl (K ApeHam).

Bermuunbl U7, n L7, ycranasnusaiot no rpadukam (puc.4.3). BenuumHy aktopa BpemeHu, Heo6XoanMyo Anis

onpenenenns Tf, | paccunTbiBaloT No popmyne

¢ THT, (42)

roe Cﬂ - KO3 PULMEHT KOHCONMMAALNKN NPU BEPTUKANBHON hunbTpauunm;

H@ - pacyeTHbIN NYTb BepTUKaNbHON hunbTpaumm Boabl;
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T - TpebyeMblii CPOK KOHCcOonMUaaLuu.

a) &)
2 1 = 29
pus] =]
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g 6 . = 3
2 s i wuERs 7] Efx~\\o¢_q~,
§ 1000 1 [~ gmﬂ n-2 H'""'--. \""-:\\"}‘-E&'h

000 002 0,03 l].ﬂhu‘mi}.l 0203 O060RI10 061 002 003 00600801 02 03 OA0E10

daxtop apemenn Ty Daxrop spemern T,

Puc.4.3. rpad)MKl/l Ona onpeneneHuna cteneHn KoHconmgaunm rpyHta OCHOBaHUA C BEPTUKalbHbIMU JpeHaMM

dakTop BpemeHu, HeobXxoaMMbIN Ans onpedenenns L ., onpegensioT no opmyne
oo T
Te=—7 (43)
.'.!1 3
roe ;- KOAPUUMEHT KOHCONMMAALMM FPYHTA NPU FOPUSOHTASBHON PUIbTPALMK;
[ - paccTosiHue mexay gpeHamu.

4.22. Ecnv npu Ha3Ha4YeHHOM PacCTOSIHUM MeXay OpeHaMn He MOXeT OblTb JOCTUrHYTO Tpebyemoe cokpalleHne
CpoOKa KoHconuaauuu, TO war ApeH YMEHbLUAKT U pacyeT nosTopstoT. [pumep pacdeTa OCHOBaHWsSi C BePTUKanbHbIMU
OpeHamu npuBedeH B npunoxeHun 5 ().

4.23. YNpoLeHHOW pa3HOBMAHOCTbIO BEPTUKANIbHOMO APEHWPOBAHUS TOMLWW SIBMSIHOTCS NPOAOSIbHbIE APEHaXHbIE
npopesun. Nx ycTponcTeo LienecoobpasHo npu MoLLHOCTM criaboro cnoda o 4,0 M 1 BO3MOXHOCTU COXpaHeHusa B cnabom
rPyHTE BEPTUKAIIbHbIX OTKOCOB B TE4YEHNE BPEMEHMN, H606XOLI,VIMOFO ana 3anonHeHna npopesn ApeHUPYLWnUM rpyHTOM.

PacctosiHne mexay ApeHaxHbIMW NPoOpe3siMu OpUEHTUPOBOYHO HasHavalT B npegenax 1,5-3,0 m 1 nposepstoT
pacdyeTtoMm. LllupuHa npopesen HasHavyaeTcsas B 3aBMCUMOCTM OT MapamMeTpoB paboyero opraHa MPUMEHSEMOro
obopynoBaHusa n coctaBnaeT 06bi4HO 0,6-1,0 M.

[nsa 3anonHeHus npopesen crieqyeT UCNob30BaTb NECOK C k03 PULMEHTOM hUNbTpaLmumn He MeHee 3 M/CyT.

PacueT apeHaxHbIX Npopeseit BbINOMHAETCS MO aHanorMm ¢ pacyeTom BepTUKarbHbIX APEH, HO NS onpeaeneHns
CTENeHN KOHCONMMAAUMU MpPU TOPU3OHTaNbHOW (UMbTPaLUM UCTONb3yeTcs rpaduk, NpUBEAEHHbI Ha puc.4.4, rae

BENMYMHA UE [JaHa B 3aBMCUMOCTU OT BEJINYUHBI Tg ONS pasnuyHbIX 3HaYeHun | H (roe - paccTosiHue mexnay
OOKOBbLIMM MOBEPXHOCTSIMU MPOpPE3EN).
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Puc.4.4. Fpaq)vu( Ona onpeneneHna KoHconunaauum rpyHtTa oCHoBaHuUA C gpeHaXHbIMU Npope3daMin

YacTtuyHoe yaaneHue cnaboro rpyHTa
4.24. YpaneHue BepxHeh 4acTu crnabow TOMWM C 3anofIHEHMEM TpPaHLIEM OPEHUPYHOLMUM TPYHTOM AaeT
KOMMNJIEKCHbIN 3¢pEKT NOBLILLEHNS MPOYHOCTU N YCKOPEHUS JOCTUXKEHUS 3a4aHHON CTEMEHN KOHCONMAALMN OCHOBaHWS.

YacTtuyHoe yaanexHune cnaboro rPyHTa N3 oCHOBaHMA HacbIinun uenecooGpaaHo B Clnyydadax:

- HeobGXOOUMOCTU KECTKOrO OrpaHU4YeHust OTMETKU Mpoe3xeln 4vactu, korga cobniogeHue ycrioBusi MPOYHOCTU
TpebyeT yCTpoMCTBa MaCCUBHOWM HackINu onpeaeneHHON TONLWMHbI;

- €CInn BepxHue cnoun crnabon TONWKN UMEKT 3HAa4YUTENbHO MEHbLUYK MPOYHOCTb, YeM HWXHUe; Ona YyCKOpeHudA

ctabunumsauum ocagku, ecrnv no Kakum-nnbo npuunHam HeuenecoobpasHo NPYMEHEHUEe BPEMEHHOW MPUrpy3ku Wm
BEPTMKamNbHOro APEHNPOBaHNS.

TunoBas cxeMa KOHCTPYKLMM C YaCTUYHOM 3aMeHon criaboro crnos nokasaHa Ha puc.4.5.

Puc.4.5. Cxema 4aCTM4YHOro yganeHus rpyHra:

a - NOAroToBKa TpaHLuleu; 6 - BUA nocne yCTponcTea Hachinu
PacyeT KOHCTpyKUMM HacbiMKM € YaCTU4YHbIM yaaneHuem crnaboro rpyHTa u3 OCHOBaHUA NpPOBOAAT MO
BbILLEN3MNOXEHHbIM METOAMKAM, UCXoasa N3 TpeboBaHnn HecyLen CNoCoOBHOCTU OCHOBAHUSA N YCKOPEHNST OCaaKM.

[Mpu pacyeTe yCTONYMBOCTM HEOOXOANMO YyUMTbIBaTh 3arnybneHne noaoLWBbl HACKINM OTHOCUTENBHO NOBEPXHOCTYU
rpyHTa. Pacuyet rmybuHbl 3aMeHbl crnaboro rpyHTa 13 yCrioBusi YCKOPEHMs 0CafKuU BbINOMHAT No chopmyne
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saw : , (44)

pacy

roe A - nonHasg TornwmHa CXXnMmMaemoro cnos;

f,mp - Tpe6yeMb|171 CPOK AOCTWXEHUNA OCagKn ,EI,OI'IyCKaeMOVI WHTEHCUBHOCTW;

frpﬂcq - paC'-IeTHbIVI CPOK AOCTUXEHUNA KOHe4YHou ocaakm 6e3 3ameHbl cnaboro rPyHTa.

MpenBapuTenbHoOe ocylleHUe crabon TonLwm
4.25. CyuleCTBEHHOe YynyulleHne CBOWCTB BOAOHACHILEHHbIX CrnabblX FPyHTOB, B TOM 4MCMeE COKpalleHue
BEMNYMHBbI U ONUTENBHOCTM OCaAKW, MOBLILEHWE HecyLlel CnOCOBHOCTM M MPOXOAMMOCTU B Mepuog CTPOUTENbCTBa
AocTuraeTcs npeanocTpoeyvHbIM OCYLLEHMEM TOSLWM OTKPbITbIMK KaHaBaMu. O6s3aTenbHbIM yCrioBUEM 3EKTUBHOCTH
OCYyLLEHMS SIBMIAIIOTCA OOCTAaTOMHOE Bpemsi M obecrnedeHne HeNpepbiBHOrO CToka BoAbl M3 KaHaB. B panbHenwem
COOpYXXeHUs Ons NpeanocTPOeYHOro OCyLLIEHUST AOPOXKHOM NOMOChI AOMKHbI CNYXXUTb BOOOOTBOAHLIMU COOPYXXEHUSIMU B
nepuoA akcnnyaTauum JOporu.

4.26. OcylweHne OOPOXHOW NOMOChl cneayeT BbINOMNHATL HE No3gHee, YeM 3a rog A0 CTpouTenbCcTBa AOPOXKHON
opgexabl (Npy CTaguAHOM CTPOUTENLCTBE YCTPOMCTBO 3EMMSHOrO MONIOTHA MOXHO HavMHaTb OOHOBPEMEHHO C
OCyLLEHUEM).

Mpn HEOBXOAMMOCTU MOBLILEHMST NMPOXOAUMOCTM OOMOTHBLIX 3anexen B 30He NMpou3BoAcTBa paboT MX ocyLleHune
BbINOMHSAOT 3a 1-2 roga 4o Hayana CTpouTenbLCTBa JOPOru.

OcywnTenbHble KaHaBbl crnegyeT ycTpavBaTb CMMMETPUYHO MO OGenM CTOpOHaM 3eMIISHOrO MOJSIoTHa Ha
paccTosiHUM 2-3 M OT NOAOLLBbLI HACkINM C MakCUManbHO BO3MOXHOW ryGUHON MO YCNOBUSIM CTOKa BOAbl U NPOM3BOACTBA
paborT.

MpoAonbHbIA YKNOH MO AHY OCYLUUTENbHbLIX KaHaB OOIMKeH ObiTb He MeHee 5%o (Ha HayanbHbIX yYacTkax OfMHOM
00 200 m - 3%o). KpyTn3Ha OTKOCOB OCYLUUTENbHBIX KaHaB AOMKHa ObiTb npuHaTa oT 1:0,25 ana ManopasnoXuBLUMXCS
TopcoB Ao 1:1 - ans cnabblix opraHOMUHEpPanbHbIX U MUHEpParbHbIX FPYHTOB.

MeToa npegBapuTenbHOW KOHCONMAauum
4.27. Hanbonee npocTbiM M JOCTaTOYMHO 3h(PEKTMBHBEIM METOAOM MOBLILEHNS Hecyllen cnocobHocTn cnaboro
OCHOBaHUS HaCbINKW ABMSAETCS METO NOCTENEHHOIO ero 3arpykeHus (NpeaBapuTeNbHOM KOHCoNMaaLmn).

lMocTeneHHoe 3arpyxeHune npuMeHdaeTcaA Ha OCHOBaHUAX 2-ro TMna, a Takke Ha OCHOBaHuMAX 1-ro Tuna npu
ncnonb3oBaHn BpeMeHHOIZ Npurpy3kn B Chy4dadX, Korga npo4YHOCTb cnabbix FPYHTOB B MNMPUPOAHOM COCTOAHUU
HeJoCTaTo4YHa Ana BOCNpuAaATuA pacquHoﬁ Harpy3Ku.

4.28. MeTopq, NOCTENEHHOIO 3arpyXxeHud 3akrnr4vaeTcqa B HadHa4eHun onpenernieHHoro pexmnma so3seieHna Hacbinu
ans Heo6xoouMMOro noBbILEHUS] NMPOYHOCTH cnaboro FPYHTA pacyeTHOro cnoda npu ynnoTHeHUn noa p[OaBlieHneM
OTCbINaeMblX CJioeB HacbInn. Tpe6yeMbu7| pexumm BO3BeOAEHUA Hacbinn onpegendaeTcd, wucxoada w3 YCIoBUA

Fgarm < Fer . KOTOpOE AOMKHO COBNIOAATLCS B NPOLECCE COOPYXKEHMSI HACKINM.

[MpumeHeHne meToda MNOCTENEHHOro 3arpyXeHus Oyaetr Tem 3ddeKTMBHEE, YEeM WMHTEHCUMBHEE YNPOYHAETCS
cnabbi rpyHT. B 9TOM OTHOLWEHMM Hanbornee BnaronpuAaTHbIMU ABRSAIOTCA TOPsiHbIE FPYHTLI. [PYHTbI TUNA NONbANEBbLIX
MMWH W TNUHUCTBbIE TPYHTbI rpynnbel A, B, B (cm. n.2.23) ynpoyHsitoTCA Mano, B CBA3M C YeM MpUMEHEeHMue
paccmaTpvMBaeMOro MeToda A1 HUX OKasbiBaeTCsd ManoonpaBAaHHbIM.

4.29. Pacuet pexnma noCTeENeHHOro 3arpyxeHud cnaboro OocHoOBaHUSA npon3sBoamnTCcAa C y4eToM B3anMMOCBA3U
nokasatenen BNAXHOCTH, NPOYHOCTN U OCadKu cnabbix FPYHTOB. ﬂle 3TOM pacHeTHYO BJ1aXXHOCTb TOJILMN,

COOTBETCTBYIOLLYIO TOM UIN VHOM BENUYMHE OCAOKN 7 , yCTAHABNMUBAIOT Mo hopMmyrie

‘T’K‘ = Wmu —(1,57 Sf fgxon - Uj?:'(wnm - WKOH:I ) (45)
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roe Wugun Wiy - COOTBETCTBEHHO HauamnbHasi W KOHEYHas (T.e. 3KBMBASIEHTHAst 3a[aHHON Harpyske) BraxHOCTb
rPyHTa;
W3¢ - 0CafKa 3a B0t MOMEHT BpEMEHH;

eom - PACYETHAs (KOHEYHas) ocazka npy AaHHO Harpyake.

Mpumeyarve. Gopmyna npumennva npu 5y £ Sy, 2 0.4
4.30. PacueT uenecoobpa3sHee BbINOMHATL rpadoaHanMTUYeCckuM MeTOA0M B CriegytolemM nopsake:

- 3a4a0TCA TPEMS-YETbIPbMS 3HAYEHUSIMN OCAAKN 3 U, 3HAst PACHETHYIO (KOHEYHYI) OCAOKY #iypy, BBIMUCISIOT
3HaYeHMs1 pacyeTHOW BMa)KHOCTU, OTBeYaloLLe 3TUM ocadkam, No NpueeaeHHon dopmyne;

- MO 9KCMEPUMEHTASbHBIM pacyeTHbIM KpuBbiM &, = F I 1n ¢, = f(¥ ) onpepensior sHaueHua @, n c,, ans
MONYYEeHHbIX 3HAYEHWUIN BMNAXHOCTK;

- NPU HANGEHHBIX P4y N Ty BBIYUCTISIOT 3HAYEHUSI Fgyy U CTPOSIT 32BUCUMOCTL Sy = 1 (57 ;

- TMOJSYYEHHYI0O KPUBYIO 3aMEHSIIOT HEKOTOPOW CTyMeH4YaTon JuMHWEN, oToOpaxallwen pearnbHbld Xapaktep
npouecca OTCbIMKN HACbINK; CTYNEHYaTYo NMHUI0 NPOBOAAT Taknm obpasom, 4Tobbl ee abcuucchbl He oTnMyanuce bonee
yeM Ha 10% oT abcumncc 3aMeHsIeMbIX KPUBOJIMHENHBIX Y4aCTKOB (4TO o6ecneunt npumMepHoe NOCTOSIHCTBO (DaKTUYECKOW
Harpy3ku). [MoCcTpoeHHasi NMUHUS NpeacTaBndeT cobOoM AOMYCTUMbIN PEXMM OTCbIMKA HacbiNW, NPEeACTaBlEHHbIA B
(YHKUMM OT BENNYNHBI OCaOKY;

- onpenendarT pacyeTHble 3Ha4YeHUA BEPTUKASIbHbIX CXXUMaKLWKUX Hal'lpﬂ)KeHI/IVI B Clnoe npu NpUHATBIX CTyNneHAX
I'IpI/IKJ'Ia,EI,bIBaeMOVI Harpy3kn un CTpPOAT KOHCONMAAUMOHHbIE KpuMBble ONA 3TUX CTyI'IeHeVI B Bunae 3aBUCMMOCTU OCaOKu
OCHOBaHNA OT BpeMeHU Npu pasnnyHbIiX Harpy3kax Ha noBepXHOCTU;

- ucnonb3ys rpadumk peanbHOro pexunmMa OTChINKM M MOCTPOEHHbIE KPMBbIE KOHCONUAALUMU, CTPOSIT rpadnk ocaaKku
BO BPEMEHW C YYETOM PEXMNMA HarpyXeHusl.

I'paq:le AaetT BO3MOXHOCTb MONy4YUTb WUCKOMYHO 3aBUCUMMOCTb peXunmMa HarpyxeHus cnaboro OCHOBaHWS B
3aBNCMMOCTU OT BPEMEHMN. STy 3aBMCUMOCTb MOXHO NepecTpounTb HenocpeacTtBeHHO B TEXHOMOrNYeCcKnin rpacbvn(
3aBNCUMOCTU TOJILLMNHbBI OTCbINAaeMOoro CJ104 OT BpEMEHMN.

4.31. MeToa pacdeTa OCHOBaH Ha y4yeTe CKOPOCTM OCadku U M3MEHEHUM COCTOSHMS U CBOWCTB FPYHTOB Ha aTane
PunbTpaUMOHHOW KoHCconMaauun (T.e. 6e3 yueta BTOPUYHOM KOHCOnMaauum).

Mpn croucTor TosWe pacyeT OCMOXHAETCS, OOHAKO MPUHLMM COXpaHseTcs Takon Xe. B Takmx cnydasix
HeobXoOMMO YUYMTbIBATb, YTO HA pasHbIX 3Tanax KOHCONMMAALMM ONacHbIM MOXET ObITb HE OOWH U TOT e Crnow crabon
TOMLN.

4.32. Ans ynpoLweHna NpakTM4eCKnx pacHeToB MOXHO BbINOJTHATbL UX B 06paTHOM nopAagke: 3agaBLINCb PEXMMOM
HarpyxeHus, Hanbonee peanbHbIM ONA KOHKPETHbIX yCﬂOBI/IIZ npon3BoacTBa 3eMIJIAHbIX pa60T, npoBepAeTcA
BO3MOXXHOCTb €ro oCcyLlecCTtBrneHmna nytemMm cpaBHeHNA BEJTUHNHDI GesonacHowm Harpy3kun Ha HECKOJIbKO MOMEHTOB BpeMeEHMU
Cc (*)aKTI/I‘-IeCKOVI Harpy3|<0|7| Ha Te Xe MOMEHTbl BpEMEHW. Ecnun 6e3onacHas Harpy3ka OKaXXeTCd B Kakon-nmbo MOMEHT
MeHblLlEe ,El,eIZCTByPOLIJ,eIZ, TO HEe0BX0ANMO U3MEHNUTb PEXNM OTCbINKN 1 NOBTOPUTL pacyeT.

BenuuvHbl CTyneHel HarpyxeHusi LenecoobpasHee NpvHUMaTb KpaTHbIMK TOSWMHAM CII0EB, NMPUHMMaeMbIM Mo
YCMOBUAIM TEXHOJIOTUM MOCIIOMHOTO YMIOTHEHWUS FPYHTOB HACHIMMU.

Mpumep pacyeTa pexnma BO3BEOEHUS HAacbinu NpMBeAeH B NpunoxexHum 5 ().
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YcTponcTBO GOKOBBLIX MPUrPY304HbLIX NPU3M (6epm)
4.33. Mpu Hanuuuu JOCTaTOYHOM MONOCHI OTBOAA M HEBONbLUOM PacCTOSHUM MEPEBO3KM FPyHTa AN OTChIMNKM
HacbinM 3PekTUBHLIM crnocobom obecneveHust Hecyllel CMOoCOOHOCTU OCHOBaHMS SIBMNSIETCS YCTPOMCTBO OOKOBbLIX
NPUrpy304HbIX Npr3m (6epm).

Onsa ycTpoicTBa NpUrpy3o4HbIX NpU3M MpUrofdHel Mobble rpyHTBl 3@ UCKIOYEHWEM nepeyBraXHeHHbIX. LupuHa
npuam ans ynobctea NnaHMPOBOYHBIX paboT JormkHa ObiTb He MeHee 4 M. [MOBEpPXHOCTb NPU3M JOKHa WUMETb
nonepeyHbin yknoH 20-30%e.

Mpy NPOEKTUPOBaHINM BOKOBBIX MPUPY304HBIX MPU3M PACHETOM OMPEAENSIOT UX BLICOTY U MPUHY (A np - fg np ),
NCXOAS M3 [JONYCTUMO HarpysKu.

4.34. Ina cnabbIX rpyHTOB, Yron BHYTPEHHEro TpeHusl KOTopbix Gonee 5-7°, BennumMHa JONycKaeMon Harpysku ¢
y4yeTomM BOKOBOM NPU3MbI OPUEHTMPOBOYHO paccynTbiBaeTcs No opmyne Ans NonocoBOW Harpysku

pﬁes=Mﬁ'Ebcplym+Mc'C+Mh'Tnp';3, (46)
E
M, = nlgw
™
roe c.ﬁg@—§+¢?;
w
M, -
™
fgp|cige ot e|
M.F! = i
ctgr——+0;
2 ’

© - pacyeTHOE CLenneHmne rpyHTa crabon Tonuwy;
Ebcp - LWWMPpWHA HacbINu No cpeaHen NMHuK;
¥ - CPEAHEB3BELLEHHbIN YAENbHbIA BEC cnabom Tonwm;

“Ynp - YAENbHbIVA BEC IPYHTa OOKOBOW NPU3MBbI.

OTcloga Tpebyemasi TonwMHa MPUrpy3odHbIX MpraM, obecrnedvBalollas ycrosue, MpuU KOTOPOM pacyeTHast
Harpyska P pacy Oy[eT cOOTBETCTBOBATL B6€30NacHoi, ONPeaenuTCs BolpaXeHeMm

_ Ppacy - M, Ebcp “rm ~ M,
Ezmp =

My Ty (47)

mnn

w
P yacy cigp — E e

“
_zbcp .,:r.m .zg@_
™

i
g = i (48)

TJ‘]P
4.35. [Ina camoi Npurpy3odHoi Npuambl AoMyckaeMasi Harpy3ka MOXeT ObiTb OpUEeHTUPOBOYHO onpederieHa no
chopmyrne Ans A0NyCTUMON KpaeBoOW Harpyskil HEBECOMOrO OCHOBaHMA 1 & < 5 +77°
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neo_ .
Paon = Ml: [ (49)
OTcloaa MakcumarbHas AonycTMMas BbICOTa (TOMLWMHA) NPU3M paccumnThbiBaeTcsi no popmyrne
don  _ <
'Egﬁ?lp - MC - (50)
Yap

4.36. Heobxoammasi LiMpUHA NPUrpPy30YHbIX MPU3M YCTaHaBNMBAETCS M3 YCMOBUS aKTMBHOIO BO3AEWCTBUS B
TOYKax U 30HaX, B KOTOPbIX HaMNpsiKeHHOe COCTOsSHME OT Beca CaMOWM HacbinuM OKa3biBaeTcs Haubonee onacHbIM Mo
YCMOBWIO HapyLLEHUSA MPOYHOCTH criaboro rpyHTa.

Mpy MOLLIHOCTM criaboi TomnLm H > Hpgy LLUMPWHA NPU3Mbl AOIKHA ObITb HE MeHee

1+0 8cos
fﬁ.np. = ‘E:'cp ——-1 (51)
0,65 o
Mpn H < H g cootBETCTBEHHO MEEM
9 2BH 9
femm = oo T -H® -h, +13H
g i3 tow ¥ , (52)
roe fi'cp - MOMNyLIMpVHA MPOEKTHOW HacbInm (6e3 Npurpy3oyHbIX NPpyU3M) MO CpeaHen NTMHNN.
BermunHa ¥ max yCTaHaBMMBaETCH MO BbIpaXEHMUIO
cosoe + 08
H =h -
max oy sin o (93)
4.37. 3HayeHwve yrna BUANMOCTU (¥ ONpeaensieTCs U3 BblpaXKeHUS:
S CUCOSE SN
i Fa o (54)

[Ons rpacuyeckoro onpegereHus yrna BUAUMOCTU CTPOUTCS 3aBUCMMOCTb )y = sift &/ & - neBas yacTb 9TOro
BbIDAXEHUs.. 3aTeM Ha Ty e CeTKy KOOPAMHAT HaHOCAT MpsMyl Yq =i +xo (3pecb M =c coselp, ;

# =3 @/ T), npencTaBnsoLyo coboii NpaBylo YacTb AAHHOTO BbipaXeHusi. ABcumcca NepBoit OT Havana KoopauHaT
TOYKM NnepeceveHnst NOCTPOEHHbIX PYHKUUIN onpeaennt NCKOMOe 3HaJYeHue yrna .

Mpumep pacyeTa Npurpy3oydHbiX Npuam (bepm) aaH B npunoxeHun 5 (0).

MpumeHeHMe Nerkux Hacbineun

4.38. YCTPOWCTBO NErkNx HacbInemn MoXeT NPUMEHATLCS ANs:

- obecneyeHns yCTONYNBOCTM OCHOBAHNS;

- CHWXKEHUNS 0CaKM U YCKOPEHUS OOCTMKEHUS ee A0MYCTUMON BENNYMHBI.

B 3TOM cnyyae B KOHCTPYKUMM HaCbIMM 4YaCTUYHO MCMOMbL3YHT pasfnuyHble mMaTepuanbl, MMeKLWMe MeHbLUYH
NNOTHOCTb, YeM MPUPOAHLIN TPYHT. B KayecTBe TakMx maTtepuanoB BO3MOXHO MPMMEHEHUE MEHOMONUCTUPONA, FErkoro
LUMaKa, UCKYCCTBEHHbIX FPaHyNIMPOBaHHbIX MatepuanoB 1 T.M. [ogobHble KOHCTPYKUUM SKOHOMMUYECKWN OMNpaBhaHHbl Ha
yyactkax HeGONbLUON MPOTSKEHHOCTU NPU BbICOKON CTOMMOCTU APYruxX MEPONpUATMI No 0BecneyeHnto YCTOMYUMBOCTA U

YCKOPEHWIO 0CadKMN HAChIMM.

PacueTt obner4yeHHom KOHCTPYKUMM Hacbkinn OnAa obecneyeHns yCTOI7NI/IBOCTI/I N CHWXEHUA U YCKOpEeHUA ocaiKku
OCHOBaHNA CBOOUTCA K onpenerieHunto Tpe6ye|v|oro YMeHbLUEeHNA Cpe,qusssemeHHoPl BENMMYNHbI yOenbHOro Beca
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HacbInwn.

4.39. lNMpn NpUMEHEHMM JETKOW HacbiNM ANS MOBbILEHWNST YCTOMYMBOCTM OCHOBAHUSI UCXOAAT U3 obecneyeHust

- < - - Hau
paBeHCTBa AeUCTBYOLLEeN pacH4eTHON Harpyskm #., Be3onacHom FEaz -

_ HiZy
Fo = Peaaz - (55)
Tpebyemasn nons nerkoro matepuana B equHuULe oGbema Hacbkiny ycTaHaBnmMBaeTcs No popmyrne

m=—— (56)

roe ry- yp,eanan BeC prHTOBOVI YacCTu HacbINu,

nmp - CpefHeB3BeLLEHHbIN yAenbHbIA BEC HACkINK, Npu KOTOpoM obecnevmBaeTcs ycrnosue (55);

MW
Pra; - D€30MNAcCHas Harpyska Ha ocHoBaHue, onpenensemas rno n.3.30 OCHOBHOrO TEKCTa,

.EEH- pacyeTHaA BbiICOTa HACbIMWK;

M- pasHOCTb MexXAay yAerbHbIMY BECaMy rpyHTa U NIerkoro Mmatepuana, Mcrnosfb3yemMbliX B HacbInw.

BennumHa ’}’Hmp BblHUCIIAETCA NOo d)opmyne

Hiy

o = Poaz
PR (57)

4.40. TMpyn NpUMMEHEHUN NErkoW HachbiNMM C LENb CHWKEHUs (M YCKOPEHMs!) OCadKkM pacyeTHYK OCafKy Ha
KBa3MOOHOPOOHOW CKUMAEMOW TOSLE, MOLLHOCTBIO A, NpubnmkeHHO onpeaenstoT no popmyne

00T,k

5, * g
ED ’

(58)

roe /A - MOLHOCTb CXXUMaeMOn TONLWM;
ED - CpefHeB3BELLEHHbIN KOMMPECCUOHHLIN MOAYNb AedopMaumm cnabon TonLwu.

NS CHWXeHWs ocagku A0 AOMYCTUMON BEUYMHBI & g,y HEOBXOANMO CHU3UTbL BESIMUMHY YAENbHOTO BECa HachInu

no ﬁp , IpK KOTOpOW ocafka ByaeT paBHa JONYCTUMOW.

Tpebyemblii AnNsi BbINOMHEHUS 3TOMO YCMOBUS CPeOHEB3BELUEHHbIV yAernbHbli BEC HacbiMU OMpeaensioT Mo
BbIpaXXeHMI0

_ Smp 'ED

P = .
?’m Fr ;gH T (59)

roe Smp = SD _Saon.
Mpun aTom Tpebyemas obbemMHasi 4OMs NEerkoro Mmatepmana MoXeT ObiTb onpegeneHa no gpopmyrne (56).

Cxema KOHCTPYKUMM HacbInu, B KOTOpOIZ Ncnonb3oBaHbl 6110KK neHononucTupona, npmBegeHa Ha pMC.4.6.
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Puc.4.6. Cxema KOHCTPYKLMM HaChIN C UCMONb30BaHNEM BIIOKOB NeHoNonncTupona:

1 - NecyaHbIN rPyHT; 2 - NEHONONNCTUPON; Eﬂp - paboumit CrIoM (M3 NeCYaHOTO rPYHTA); A, - MOHTaXHbIN CrOiA

BpemeHHOe NOoHWXeHMe rPYHTOBbIX BOA
4.41. B vHOMBMAYanbHbIX CIlyYyasix Ha OTBETCTBEHHbIX AOPOXHbIX OOBEKTAX YCKOPEHWUsi 0CadKu HAcbIMU MOXHO
[0OUTBCA NMyTEM BPEMEHHOTO NMOHMKEHNSA YPOBHS FPYHTOBbLIX Bod. HanGonbliunin acpdpekT 3ToT MeToa AaeT B KOMMIIEKCE C
BPEMEHHON NpuUrpy3koil. CHIMKEHNE YPOBHSI TPYHTOBbIX BOA B criaboi Tonuie oGecrneynBaeT BPpEMEHHOe yBenvyeHue
Harpy3ku Ha HUXXHME CNou TOSLLM 33 CYET UCKMHYEHNS B3BELIMBaHNA BEPXHUX CMOEB, a TakkKe CNoCOBCTBYET YCKOPEHMIO
KOHCOMNMAaLmMK 3a cyeT obecnedyeHns OMNOMNHUTENBHOMO rpaaueHTa Hanopa B NopoBoK Boae.

BpemMeHHOe MOHMXeHME YPOBHSA TPYHTOBbLIX BOA MPOU3BOAAT MrMounbTpamn u OpyruMm crneunann3npoBaHHbIM
obopynoBaHuem.

CBalHble KOHCTPYKLUMU U3 3ePHUCTbIX MaTepuanos
4.42. Ins noBbIWEHNS YCTONYMBOCTM U CHDKEHMS OCaAKN crnabbiX rpYHTOB Ha3Ha4yalTCcs necvaHble cBan. A dekT
OT paboTbl NecyaHbIX CBaln MPOSABIAETCA 3@ CHET BOCMPUSATUSA UMW YacTM HOPMaIibHbIX HaMPsSKEHWI OT Beca Hacbinu, 3a
cyeT 6GoKOBOro o6Xartus craboro rpyHTa B MEXXCBaNHOM MPOCTPaHCTBE M B YCKOPEHMM OTXXaTusA NOPOBON BOAbI.

B rpyHTax, obnagaroLwmx CTPYKTYPHOW MPOYHOCTbIO (MOMbOUEBbLIE MMWHbLI U T.M.), MPUMEHEeHMe NecYaHblX CBau
0COBEHHO 3P PEKTUBHO.

4.43. MNecyaHble cBan MOryT ObITb ONEpPTbIMU, AOXOAALUMMN OO NOACTUNAOLWMX cnabyto TOMLYy NPOYHbLIX nopoa, U
BMUCSYMMM, HE JOCTMralowmMmMmn nogctunawwmx crnoes. Bucsune necyaHble cBau ycTtpanBaloT npy 60MbLLIONA MOLLHOCTM
cnaboro cnosi, korga yCTpoOMCTBO OMNepThIX CBall OKa3blBAETCH TEXHUYECKN CIIOXKHbLIM.

MecyaHble cBan ycTpamBaloT crneumnanbHbiM 06opyaoBaHuem ¢ obcagHbiMy Tpyb6amu (nugep) gnametpom 0,4-0,8
M, aHanorm4yHbIM 060pyNOBaHUIO AN YCTPOWCTBA BepTMKanbHbIX ApeH. B nnaHe cBan pacnonaraioT no KBagpaTHOM Mnu
pombuyeckon ceTke.

4.44. Ecnm cBanm npepgHasHavatoTca nnsi obecnevyeHuss npovyHOCTM (YCTOMYMBOCTU) OCHOBAaHMS Hacbinu, TO
pacyeToM OMNpefenseTcss MUHMManbHas BenuuMHa cOnmkeHust ceBaln #: (OTHOWEHVE AnameTpa CBall s K pacCTOSHUIO

Mexgy cBasMu B CBeTy [ ), npu KoTopoi cobmopaetcs ycrosne K. 21, rpe K, - koadpdumumeHT 3anaca,
BbluMcnseMbli Ana TopdhsiHON B3BELLEHHOM TOMNLWM No dhopmyrne

20, TCOSE,

¥ o=
(B, P, 20— (p, +p, +plsin ¢ (60)

[

roe “y W iy, - cuenneHne n yron TpeHns cnaboro rPyHTa npun pacquHoﬁ BITaXXHOCTH;

F ;- BepTUKanbHble HOpMaribHbl€e HanpsaXeHua B rpyHTe MEXCBaNHOro NPOCTPAaHCTBA,

Fy - TO Xe, rOpN3OHTalbHbIE;
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p* - npeaBapuTesnbHoe obxatume cnaboro rPyHTa, BO3HMKaKOLWee Npu BHegpeHUN nuaepa.

BermumHy 2’ onpenensioT MO KOMMPECCUMOHHOM KPUBOI Kak HamnpshkeHue, HeobXoaumoe Ans yMEeHbLUeHWs

KOS(*)(*)I/ILI,I/IGHTa NOPUCTOCTU TPYHTa B NPUPOLHOM 3arneraHum £.,00 BenuU4uHbl =i, oTBevalLLen NOPUCTOCTU TPYHTAQ,
YNINOTHEHHOro B pe3dyribTaTte BHeEAPEeHUA cBan n onpependaemMmoro n3 Bblpa*XeHus

O (+gm
17 % Tl - (61)
BepTukanbHble ', M rOPU3OHTAlbHbIE F . HANPsSHKEeHUs onpeaensioTcs no cneunanbHbiM Tabnuuam NpunoxeHus

6 (E), roe oHu gaHbl B JOnsxX OT OaBfieHWst HA OCHOBaHue 6e3 cean P, = P pacy M B 3aBNCMMOCTU OT KoadhdmumeHTa

BOKOBOrO 1aBNeHns MaTepuana cean £ u koadpduumeHTa nonepeyHon aecdopmaummn cnaboro rpyHTa [,

BennunHa £ npuHumaetcs:

0515 necka KpynHoro 0,33
cpefHen KpynHocTH 0,34
MEKOro 1 nblrieBaToro 0,36

Mpu N3BECTHOM yrie BHYTPEHHEro TPEHUS MaTepuana 3anonHeHnst £ MoXeT BbiTb BbIMMCTIEH MO hopmyne

2 ™
=g°[45° - =
E=tg 5 (62)
KoahdumumeHT nonepeyHon aedopmanium MoxeT 6bITb BblYUCIIEH MO hopMyne
H= —E
1+ (63)
MOXHO NpUHUMAaTbL BENUYNHY £
- ansa Topda 0,76
- Ons FMAHUCTOrO FPyHTa NNacTUYHON KOHCUCTEHLUN 0,30-0,40
- ONS MMUHUCTOTO FPYHTa TEKYyYen KOHCUCTEHL MM 0,40-0,45.

4.45. PacyeT necyaHbIx CBal 411 NOBbILLIEHWS YCTOMYMBOCTM OCHOBAHUSA 3aKIloMaeTcs B crieaytowem (puc.4.7).

=TT rrrTTrTTrTT T TTITT T T

N
P, F:f. 9
 ENERNEN!
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Puc.4.7. Cxema gnsi pacyeTa OCHOBaHUIM C necyYaHbIMy CBasiMU:

A - MOLHOCTb cnaboil Tonwm; [, - paccTosiHe Mexay necyaHbIMi CBasiMU B CBETY; . - ANAMETP NecYaHom ceau; -
ocajka ocHoBaHUs 6e3 cBau; «; - 0Ca[lka OCHOBaHMUSA CO cBasMmu; =, ! 2 - GokoBas Aedopmaums ceaii; I - Harpyaka

Ha MeXCBaliHoe NPOCTPaHCTBO; £ - Harpyaka OT Beca Hachinu; £, - Harpyska Ha cBam

Heobxoaumo onpenenutb cOnumxeHue cean g = 4 [}, Npn KOTOPOM KO3ahumLmMeHT 3anaca (unm 6esonacHocTu)
Kim =10, 1e. npu paBeHcTBe BepTUKarbHbIX HaAMPsKEHWA B MEXCBaWHOM npocTpaHcTBe £, n GesonacHom

D,OI'IyCTMMOVI Harpys3kum Ha oCcHOBaHue Pﬁﬁ npun nepepacnpeneneHnm Harpy3km mexagy ceasdmMm n royHTomMm B MEXCBaNHOM

npocTtpaHcTBe. PacdeT TpebyeMoro conmkeHnsi cBalt OCHOBBIBAETCSI HA AaHHbIX CreLuManbHbIX Tabnuu, NpuBedeHHbIX B
npunoxexHun 6 (E). B gaHHOM NpUITOXEeHUN COXpaHeHbl 0003HadeHMs pa3paboTyUMKOB yKaszaHHbIX Tabnuu, a MMEHHO:

F, - Harpyska oT Beca Hacbinu; F, - BepTUKanbHOE HanpsikeHUe OT Beca Hackinu; [, - ropu3oHTanbHOe HanpshkxeHme oT

BOKOBOrO 0BXaTus rpyHTa; M, N A .- COOTBETCTBEHHO OTHOCUTESIbHAs BepTUKarbHas W ropusoHTanbHas aedopmaimm
cnaboro rpyHTa.

B Tabnuuax gaHbl oTHoweHua £, [ F,; F, /B ; X, /X; };/Xnpn pasnuunbix 3HaueHnax cbnvxeHus caaii

# B 3aBUCUMOCTU OT KoadbduLMeHTa GOKOBOrO AaBeHNs MaTepuana cean &, koadduumeHrTa 6OKOBOro pacluMpeHmns
rPYHTa OCHOBaHWSA 1 1 OTHOCUTENbBHOW OCaKn Cnaboro OCHOBaHUA ..

[na onpegeneHuss nNo ykasaHHbIM Tabnuuam Tpebyemoro cOnvkeHus cBan Py HeobxoauMMo AN KaXkaoro

cryyast 3HaTb KoapUUMEHT BOKOBOrO AaBneHMs maTepuana ceail & n koadduLneHT GOKOBOro paclUMpeHUst rpyHTa
OCHOBaHUA Ei .

KoadhduLmeHT 60KOBOro AaBneHns £ Ans necka MOXHO MPUHATL: AnNA KpynHoro necka - 0,33; necka cpeaHeii
KpynHocth - 0,34; necka menkoro u neinesatoro - 0,36. KoadhdmumneHT nonepedHon gedopmauum H ans riavMHUCTBIX
FPYHTOB MSIrKOMNACTUYHBIX U TEKYHENNacTUYHbBIX MOXHO NpUHATL paBHbiM 0,3-0,4; Tekyyux - 0,45.

3HaueHns £ un tMoryT BbiTh paccunTaHbl No hopmynam

(1 - sin @1+ 25%}
= 1+smn @ ’ ©4)
roe # - yron BHyTPEHHero TpeHus matepmana ceau;
076,
T 1v076 ¢, - (65)

roe £,- HavanbHbIn KOSMULMEHT NOPUCTOCTU FPYHTA OCHOBAHWS.
4.46. [Ina nony4YeHHbIX 3HayYeHuin Pa ff,’_;.; M 1 oTHOocuTenbHOM AedopMalMm rpyHTa ocHoBaHust 6e3 cBan (B
YCNOBUSIX KOMMPECCUMOHHOIO CXaTus) Haxogum no Ttabnuue Tpebyemyo BenuuumHy CcOMMKeHus cBan P ANS

obecrneyeHns YCTOMYMBOCTN KOHCTPYKLIUM, BEPTUKANBHYIO U FOPU3OHTANbHYI0 OTHOCUTENBHYIO AedopMaLnio OCHOBAHMS
BOonAX oT AiA, fhm A, lh)

C y4yeToM HangeHHoro Tpebyemoro cornmxennst ceai (#ipm = /1) HasHauaeTca auameTp cBail 4 v pacctosHue
i
Mexay HuMmun | . dnameTp HasHavaeTcs B npegenax 0,8-1,0 m, pacctosHne mexay cBasimu B ceTy - oT 1,5 o 2,5 m.
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4.47. Ecrv no Tabnuuam nonyvaem iy > 1(npn ykasaHHOM Bbllle AManNasoHe W3MeHeHUst 4 U [), TO 3TO

O3Ha4aeT, 4YTO B OaHHOM cClyyYae MNpO4YHOCTb cnabbix FPYHTOB He obecneyeHa. I'Ip|/| nony4vyeHun TaKoro pesynbtaTta
paccmaTpuBaeTCca gpyrad KOHCTPYKUUA (Hanpmmep, HeCXnmMmaemble CBaI/I) nnn onpegendeTca MakcnmmMmalibHadA BbICOTa
Hacbkinn, npu KOTOpOVI OocTturaeTca TMMpOYHOCTb TIPYHTOB OCHOBaHMA CO CBadAMU C 3agaHHbIM  gunamMeTpoMm U
pacnonoXxeHnem ceai. B nocnegHem Clny4ae HacCbllNb OTCbINAaeTcAd B ABa aTana.

4.48. MeToguka pacyeta MMHUManbHOM BbICOTbI HACLIMW 3aKNio4YaeTcs B criegyoLem.

MpuUHMMaeTca BenMuMHa #:; NPpU 9TOM MMeeM Ans pacyeToB &, {4, ». Mo Tabnuue onpegenseTca BenuuuHa
F I E =4 MNpuanvaem £, = fi,. . TaK kak ans obecneyveHns yCTOMYMBOCTA HEOBXOAUMO COBMIOCTU 3TN YCMOBUS.
BenuunHa Fs,; paccuntbiBaeTcs no dopmynam, npusegeHHsiM B 11.3.30. TMpy HanuMuum y rpyHTa CTPYKTYpPHOM
NPOYHOCTU Ha cxaTtue P.:mp N CTPYKTYPHOrO CUenneHns <, BenuimHa 6e3onacHon Harpysku MoxeT ObiTb HaveHa C

e

yyetoM Fga; = Pcmp no dopmyne Fg,; =, /5.
C yueToM oTHoweHusi £, | F, onpeaensieTcst MakcUMarnbHO 4OMYCTUMON BbICOTa HACKIMM gy Mo popmyne

Pmar = ez [ Ay, (66)
roe ‘Y- yoernbHbl BEC rPyHTa HaChIMW.
4.49. Ecnun He TpebyeTcsa ycKopeHMe ocafku Hacbinu, TO MOCIe pacyeTa napamMeTpoB CBaWl, MCXOOA U3 YCIOBUN
NPOYHOCTU, PacCYUTLIBAETCSA BENMMYMHA OCaAKN apMUPOBAHHOIO OCHOBAHUS 5" .

PacuyeT BbInonHsaeTcs no goopmyrne

n g H.
S-'=Z 1 1
. ®7)

m

rae ;- cpefHee HanpsbkeHve B Npefenax pacCMaTpryBaeMoro Crosi OT pacyeTHOW Harpy3ku (0T Beca Hacbinu);

H; - TonwwmHa cros;
E,, - npuBefeHHbIN Moay b AedopMaLmy apMUPOBAHHOTO OCHOBAHMS.
Em=(1—cz)'Egp+a'Ecﬁ, (68)
rae c - OTHOCUTENbHAas NMoLaab apMUPYHOLLMX 3NIEMEHTOB:

="3'ch

F.o (69)

ac

c
Egp' MoAZyrnb Aedpopmanum cnaboro rpyHTa;

&, - moaynb fedopmaumm necka B CBasix;

# - KONMWYECTBO CBall Ha eduHULE AMWHbI, BbIOpaHHOW MPOM3BONBHO C YY4EeTOM AMUHBLI yvacTka, AN KOTOPOro
paccunTLIBAOTCA CBau;

K., - nnowapp ceawu;
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F

o - NINOWAAb OCHOBaHWA Ha eanHULE ONUHbIL.

4.50. Ons wvcknoveHnss ocadku crabblX FPYHTOB B OCHOBaHWMM paccyMTbiBAeTCHA Takas cBaliHas KOHCTPYKUUS,
koTopasi obecrneyvBaeT YMIOTHEHME T[PyHTa [0 MIOTHOCTW, MPU HOOCTVMXKEHWM KOTOPOM MpakTMyecku He Oyget
MPOMCXOAMTb €ro [AarnbHelillee YMroTHEHWe NoA4 Harpyskoil oT Beca Hacbinu. [pu MpUHSATOM OuameTpe cBan U
LIaXMaTHOM WX PacrofioKeHWU Ans Takoro criydasi HeoOXOAUMOe pacCTosiHMe Mexady CBasiMM pacCcUMTbiBaeTCs Mo

dopmyne
-Ea:'j,gﬁ'd'ﬂ,f’}"c ey, _Tcp:' , (70)

roe “¥.- Ha4anbHbIN y,u,eanbM BEC CYyXOro rpyHrta,
T-:p - yp,eanan BeC TIpPYyHTa, COOTBeTCTByI'OLIJ,I/IIZ Harpy3ke oOT BeCa HacbInu Po n OI'Ipe,El,eJ'IFleMbIVI no

KOMMPECCUOHHOW KPUBOW.

4.51. Ecnn Heobxoanmo ycKopeHue ocagkym crnaboro OCHOBaHUS MpuU OOMYLLEHUN ee MPOXOXAEHWs, TO CBanHas
KOHCTPYKLMS, paccyMTaHHash u3 ycrnoBusi obecrneyeHuss MpOYHOCTU cnabbiX TPYHTOB, pacCuUMTbiBaeTcs ewe u no
MeToOuKe pacyeTa cBan-apeH. [ocrnegoBaTenbHOCTL METOAMKN pacyeTa CBaln-ApeH 3ak/io4aeTcsl B CreayoLLeM.

PaccunTtbiBaeTCs (hakTop BPEMEHU B BEPTUKArbHOM £z M B FOPU3OHTANbHOM I ; HanpasneHuu no dopmynam u
rpadmkam, AaHHbIM Ans pacdeta gpeH. Mo sHaueHuam 7, u T, onpenensietcs cTeneHb KOHCONMAaUmMmM, JOCTUraeMas B
BepTuKanbHoM £, 1 B ropusoHTansHom L/, Hanpaenewuu. [Janee paccuuTbiBaeTcs oblias cTeneHb KOHCOnMaauuun
U 460y MO popmyre

Uoﬁw =100-01/100 - L7 /(100 =57 ) (71)

4.52. Ecnn nonyyeHHoe pacyeToM 3HayeHue Uogw paBHO Tpebyemon cTeneHuM KoHconupauum cnaboro

OCHOBaHuA Um , TO MOXET ObITb NpUHATa KOHCTPYKUNA Npu paHee onpeaeneHHoM pacCcTosaHUN MexXay ceasMn | .

Ecnu Uogw < Ump , TO pacyeT crnedyeT NOBTOPUTL MPU MEHbLLEM 3HAYEHUN | .

Mpumep pacyeTa NecyaHbiX CBaln-ApeH npuBeaeH B npunoxernunn 5 ().

4.53. B Tex cnyvasx, koraa obecneyeHue NMpoYHOCTU crnaboro rpyHTa M yCKOpeHUe ero ocagku He MoryT ObiTb
AOCTUIHYTbI C MOMOLLIbIO CBal-ApeEH, crieyeT pacCMOTPeTb crieaytoLime BapuaHThbi:

- HasHa4veHune Hecxnmaemblx ceam (CHull 2.02.03-85);

- actakaga (CHwull 3.06.04-91).

OKOHYaTeNbHbIN BapuaHT KOHCTPYKLMM HacbiNKM Ha cnaboM OCHOBAHUWM W AOMOSHUTENbHbIE MeponpuUATAS Mo
ofecrneyeHmnio MPOYHOCTU U UCKIIOYEHUIO HedoNyCTUMbIX MO BEeNMYMHE U MHTEHCUBHOCTM OCafoK MPUHMMAlOTCA C
yyeToM:

1) TEXHWNKO-3KOHOMMYECKOro 060CHOBaHUS;
2) CPOKOB U YCIOBWUIA CTPOUTENbLCTBA;
3) Hanuuus HeoGXoOMMOW TEeXHVMKM WM MaTepuarnoB, a Takke oOpraHv3auuv, MMEloWen OnblT MNpoBeAeHMs!

COOTBETCTBYIOLLMX paboT.

YcuneHne ocHoBaHUSA XXeCTKUMM CBasiMU
454. B 3aBMCUMOCTM OT KOHKPETHbIX YCMOBUM YCUNEHUE OCHOBAHWUS HACbIMM XECTKMMU CBasMU MOXET
npegycmaTpuBaTbCS:
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- ANSi NOBbILLIEHNSA YCTOMYMBOCTY;
- Onsa MonyYeHuss npakTuyeckn 6e30cafoyHOro OCHOBAHWUSI MPW MPUPOOHbLIX MEXaHWYecKux CBOWcTBax criaboi

TONLLN.
NcxooHasa cxema B criydae NpuMeHeHUs cBaii-cToek npeacTasneHa Ha puc.4.8.

Mocobue no NPOEKTUPOBAHUIO 3EMJIAHOIO NOJI0THa aBTOMOOMINBHBIX [opor Ha cnabbix rpyHTax

lNocobue om 03.12.2003
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Puc.4.8.

N Harpys3km OT BeCa Hacbinn npu Hanu4nn ceau npencraeiieHa Ha puc

Cxema nepepacnpefeneHus BHellHe

4.10.

Punc.4.9.
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Pwnc.4.10.

4.55. MNpwn pacyeTe cBaHOro OCHOBaHUS HAXOASAT ONTUMAaIrbHOE CoYeTaHue:
- oMameTpa cBal;

- paccTosiHUA MeXay CBasiMu;

- MPOYHOCTU MaTepuana ceail.

4.56. Tpebyemas NpoOYHOCTb MaTepurana cean npu oTCyTCTBUM POCTBepKa onpeaensieTcsi no opmyne

12y |22 &, —L(L—DJE D+ L)
3 igp

g™ = , (72)
o8 Dg

roe [ - paccTosiHE Mex/y CBasiMi B OCSIX, M;
“¥- y. BeC Hachinu, /M3 ;

%,,- BbICOTA HacbINK, M;
- onameTp cBaun, M;
& - yron BHyTPEHHEro TPEHUsl rPyHTa HacbINy.

L-D
I'Ipmmeanme. [aHHoe Bblpa>XeHne MOXXHO NMPUMEHATb NMpn BbICOTE HACbINn bonee: o tgw

an/I6J'II/I)KeHHO MaKCMMarbHYIO Tpe6yemy+o NPOYHOCTb cBan, HE3aBMCUMO OT Hanmuus pocTBEepKa U BbICOTbI
HacbInn, MOXHO OoUueHnBaThb MNo cbopmyne

o 12y,

Cnye 2 (73)
4.57. BenunuuHy cpefgHen ocagkm criabon TOMwM B MEXCBavHOM MPOCTPaHCTBE MNpW BbICOTE Hackinu bonee
n = L-0
cé 2 tgp onpenensitoT MO BbIpaXXeHUHo
1,3 H
S VS Y ) R

Mo E E (74)
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roe £ - MOLHOCTb CKMMaeMo TosLLy;

Ec, - KOMMPECCUOHHLIN MoAyNb Aecopmaumm cnabow TonLw.

4.58. 3a gonycTumMyto ocagky B MEXCBAaWHOM NMPOCTPAHCTBE B 3aBUCMMOCTM OT KOHKPETHbIX YCIOBUM (KaTeropum
O0pOru, CNOXHOCTU MHXEHEPHO-Te0NorMYeckon o6CTaHOBKU U T.M.) criegyeT NPpMHUMATh:

- Ansi Hanbonee OTBETCTBEHHbIX COOPYXEHUA L., = 10 cwm;
- ANs Npounx criyyaes ., = 0,054

4.59. Ecnu BbluMcneHHas ocagka i, . GyneT 6onbwe ., , CregyeT npegycMoTpeTb YCTPOMCTBO TMGKOrO
poctBepka. PocTBepk ycTpamBaeTcsd u3 1-3-X CrNoeB reOCUMHTETMYECKMX MONIOTEH WNW pelleTkn, obnagatoLlen
napameTpamm MexaHU4eCcKmx CBOMCTB - XECTKOCTM ( (¥, T/M) 1 npodHocTH ( &, , T/m).

PacuyeTHasn cxema gedopmaumm rubkoro pocTeepka npeacrasneHa Ha puc.4.11.
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I'IpI/IHMMaeMbIﬁ B 3aBUCMMOCTU OT CBOUCTB

=

paBHOBeCUs

nonsy4yecTtn Mmatepuana, ncnonb3yemMoro anda yctpouctea poCTBEPKa.

Puc.4.11. Cxema gedopmauum rubkoro pocteepka:
4.60. PacyeTHoe OTHOCUTENbHOE YAMWHEHME MNOSIOTHA MpPU 3aBepLUEHUU OCaLKU MEXCBAaWHOro MNpOCTPaHCTBa

onpegenuTcs no popmyne
K - KoatpduumeHT 3anaca Ha nonsyyecTb (Gonblue eamHWLbl),

a - 00 pa3BUTUA oCaaku; 6 - nocne 3aBepLueHna ocaaku; B - HanpsAXeHHoe CoCToAHune rmbkoro pocTBEpKa B yCroBUAX

roe f,:, - pac4yeTHaaA HavarnbHaaA aAnnHa pactarmBaemMoro y4acTtka noJjioTHa;
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4.61. BenuuunHa £, BblumcnseTca no doopmyre

_ _ 2 1l
L-0 L-0 —l-fgﬁfgm-&-(j
, __8 8 A T
o n
_fgqj , (76)
Sope?
Y(L-D) AE,
A= =0
roe 3551:{:' H

fcp - CpeaHUn KO3 MULMEHT TPEHMS NOMOTHA NO FPYHTY HACLINN 1 OCHOBAHWUS;
Egie - k03h(PMUMEHT TPEHUS TPYHTA HacbINw;
i} - )KECTKOCTb NOMOTHa, T/M;

/- OCafKa MexcBaiHOro NpoCTpaHCTea.

L-D
MpumeyanHue. Ecnn no npusefeHHON 3aBUCUMOCTU £, nonydaetcs Gornblue —2 , B pacyeT crieqyeT BBOAUTb
L-0
2

7 é‘l::acu -

Pa3BuBatoLLeecsi B NornoTHe ycunue coctasut K, = iy " &, 1/m.

4.62. Mapky reornonoTtHa BblGupaloT No BenuumMHe Tpebyemon >XeCTKOCTU GTP npy pacyeTHOW OTHOCUTENbHOWN

fedopmaumu Ay . Mpu 3TOM NPOBEPSIETCS YCIIOBUE MPOYHOCTU Bpgen 2 Ksan Rp

roe Rnp - MPOYHOCTbL reonoJyioTHa Ha pacTaXeHue, T/M™;

K an - K0O3(bdMUMEHT 3anaca, NpUHUMaeMblit pasHbiM 1,3.

4.63. BnuaHme cBaHOMW KOHCTPYKUMM Ha YCTOMYMBOCTb OCHOBaHUSI HacbiNM MPOBEPSAOT Mo  MeToay
KpYrnounnuHapU4EeCcKMxX NoBEPXHOCTEN CKOMNbXEHUS C Y4ETOM NPOYHOCTU CBal Ha cpes.

4.64. MNpwn ycTporcTBe rMOKOro pocTBepKa YacTb Harpy3ku oT NoAcBOAHOro Ttena Oyaet nepedaBaTbCs Ha cBau
m -
Yyepes reonorioTHO PoCTBEpKa, B CBA3M C 9TUM Harpyska Ha cBato cTaHeT Gonbliue BenuuyuHbl -:rmfI , onpegensiemoun no
dopmyne (72).

CymmapHast Harpyska Ha CBato onpenennTcs no gopmyrne

& 47
':rgs =0t E, (77)

r(L-D) AL Zigo
roe Bfgﬁ:‘? M .

fﬂp Iflﬂléd
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YacTuyHas 3ameHa cnaboro rpyHrta

4.65. MMpu COOTBETCTBEHHOM TEXHMKO-3KOHOMMYECKOM OOOCHOBaHUM MOTYT MPUMEHATBLCS CNocobbl YCTPOMCTBA
3eMIISIHOro MOSI0THA, MPU KOTOPbIX CNabbll IPYHT HE UCMONb3yeTcs B Ka4yecTBe OCHOBaHus. KOHCTpyKUMIO C yaaneHnem
cnaboro rpyHTa npegycmaTtpuBalT B CryyasiX, Korga pacyeTbl MOKa3biBalOT HE3KOHOMMWYHOCTb W BbICOKYH
TEXHOMNOIMYECKY0 CIOXHOCTb BBINOMHEHNS XOTS1 Obl OOHOTO M3 OCHOBHbBIX TpebOBaHMM K 3eMIIAHOMY MOJIOTHY,
BO3BOAMMOMY Ha cnabom rpyHTe. OKOHOMWYECKWM YyAarneHue cnaboro rpyHTa 4YacTUYHOE WIKM MOSIHOE MOXET
onpaBgbiBaTbCA MpU CpaBHUTEINbHO marnom MOLLUHOCTHU cCInoa U HebonbLIOM NPOTAXEeHUN y4yacTKa, BO3MOXXHOCTU
Nnone3HOoro NcnoJib3oBaHuA yganeHHOro rpyHTa.

4.66. MNpoeKkTMpoBaHME KOHCTPYKLMM 3€MMASHOro NONIOTHA C YaCTMYHOW 3aMEHOW B OCHOBaHUW cnaboro rpyHta
cnegyeT NpoOBOAUTH NPU TEXHUKO-IKOHOMWYECKOM ODOCHOBaHWM MPUHATOrO crnocoba npou3BOACTBA CTPOUTENbHbIX
paboT 1 pykoBOACTBOBATLCS YCNOBUSMM, U3NOXEHHBIMU B N.4.24.

Mpu 3ameHe cnabblX FPYHTOB KOHCTPYKLUMSA HWKHEW YacTu 3eMIIAHOro MofioTHa 3aBUCUT OT TEXHOMOMUKU UX
yOaneHusi, NosToMy B MPOEKTe credyeT paccMaTpuBaTb M CpaBHMBATb BapuaHTbl KOHCTPYKTUBHO-TEXHOJOMMYECKMX
peLleHni.

B npakTvke OOPOXHOrO CTpOUTENbCTBA NMPUMEHSIIOT MEXaHWYeckMe, B3pPbIBHbIE U MMApPOMEXaHuyeckne cnocobsl
yhaneHusi cnaboro rpyHTa, a Takke Crnocob MorpyxeHus Hacbinv C BblaBnMBaHWEM cnaboro crosi nof ee BecoM (c
npeaBapuUTenbHbIM pbixiieHneM unu 6e3 Hero). Bbibop BapuaHTa yganeHusi rpyHTa Npou3BOAUTCS Takke Ha OCHOBE
TEXHUKO-9KOHOMUYECKOTO CPaBHEHMS.

NonHoe yaaneHune cnaboro rpyHTa
4.67. MNpoekTHoe ceyeHne TpaHLLeun Npy yaaneHun cnaboro rpyHTa onpegensieTcs Heo6XoaAMMOCTbIo obecneyeHus
YCTOWYMBOCTM KpaeBblX YacTeil HacbiMM Npu MUHMMarnbHOM obbeme paboT. LunpuHy TpaHwew no AHy AnsS Oopor ¢
YCOBEPLUEHCTBOBAHHLIMA KanuTanbHbIMKA MOKPLITUAMU MPUHUMAIOT PaBHOW LIMPUHE 3eMIISSHOTO MOofloTHA C y4YeToM
3anoXeHNUs OTKOCOB, AN A0POr C NepexoAHbIMU U HU3LWMMW TUMaMK - paBHOM LUMPUHE 3eMIISSHOro MofoTHa MoBepXy.
KpyTusHy OTKOCOB B TpaHllUee criefyeT HadHayaTb Mo pacyeTy YCTOWYMBOCTM Npu Tpebyemom KoadduumneHTe 3anaca,
paBHOM eauHuue. [na npegBapuTenbHoro nogcdyeta obbemMoB paboT 3anoXeHWs OTKOCOB B TpaHllee criegyet

NpUHUMAaTL Ans Topda Manoii n cpeaHen ctenenn pasnoxenna [0,25= 0515 ; nna apyrux cnabbix rpyHTOB HeTekyyen
koHcucTeHummn (0.5 - 12515 rne A - rny6uHa TpaHwen.

Mpv B3pbIBHOM MMM FMOPOMEXaHWYECKOM yAaneHun crnaboro rpyHTa KpyTu3Ha OTKOCOB TpaHLUEW onpenensiercs
TexHornorvei npoussoacTea paborT.

Mpn nocagke Hacbinn Ha 6Gonee MpouYHbIN MOACTUNAKOWMA NnacT MeToAOM BblAaBnvBaHWs crnaboro rpyHTa
KPYTU3HY OTKOCOB MOrpPYy>XEHHON YacT! MOXHO NMPMHMMAaTb PaBHOM Yriy eCTECTBEHHOIO OTKOCA rPyHTa.

4.68. lpu onpegeneHnn Heobxogmmoro obbema MPUMBO3HOMO FPyHTa CrneayeT yuuTblBaTb U3MEHEHWEe CeveHus
TPaHLIEeN OT aKTUBHOIO AaBrneHns Hacbinn. KoadduumeHT yBennyeHus obbema 3anonHeHUs Ans rPYHTOB PasnnyHbIX
BMOOB COCTaBMsET:

Topd BnaxHocTbio Ao 600% 1,15
To xe, cBbiwe 600% 1,25
OpraHoMuHeparnbHbIA TPYHT 1,20
MuHepanbHbIi cnabbii rpyHT 1,15

4.69. Tpu nonepeyHOM YKIOHE MacToB, MOACTUNaKWmMxXx cnabyio Tonwy, 6Gonee 1:10 BO wu3bexaHune
BO3HMKHOBEHMWS AedopmaLmii caBUra BbIMOMHSIIOT CreaytoLmne KOHCTPYKTUBHBIE MEPOMNPUATUS:

- ecnv NOoACTUNaLWmin Criom npencrtaBneH NeckomMm Ui Ccynecbto, TO yCTpamBalkoT YNOPHYH TpaHLWIEe Ui npusmy
13 rnbldoBOro rPyHTa C HN30BOW CTOpPOHBbI;

- ecnv NoACTUMAOLWNA CMOWN CITOXEH MUHUCTLIMA rPyHTaMn, TO OCYLUECTBNAKT CnyiollHOEe BblpaBHMBaHWE OHa
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TpaHLlen.

[ns HacbIinn U3 necyaHoro FPYHTa cnjiollHoOe BblpaBHMBaAHME OOMNMYyCKaeTCA 3aMeHATb CTyneH4YaTbIM.

I'pyHT, N3BJIEYEHHbIN U3 TpaHLWew, yKnagbiBatoT B GaHkeTbl HenocpeacTBEeHHO 3a BOOOOTBOAHbIMU KaHaBaMun uUimn
BbIBO3AT. Ha OCYLUEHHbIX 6onoTtax 6aHkeTbl U3 Topc*)a BO n3bexaHue BO3ropaHunAa 3aKpblBakOT CJ/1I0€éM MUHEpasibHOro

rpyHTa TonwmHon 20-30 cm.

4.70. lMpn ncnonb3oBaHUM MeTOAA BblAaBnMBaHWA craboro crosi u3-nog HacbinuM TOMWMHAa HAacCbIMHOrO Crios,
obecneunBatoLlas BblgaBnuMBaHMe cnaboro rpyHTa, OpUEHTUPOBOYHO MOXET ObITh onpeaerneHa no gopmyne

by ﬂ
mp ’T'HH , (78)
O[IHaKO BO BCEX Cy4asx oHa He AormkHa BbiTb MeHee
b = b e yen
trah " (79)

roe C}cﬂ - Be€liM4nHa ConpoTmnBIiAeMOCTU TpyHTa cOoBury, onpenendemasn KprJ'Ib‘-IaTKOIZ;

E:'.:P - nonywunpuHa HacbInu no cpe,qu|7| JNINHNW.

B cny4yae TEXHWNYECKOWN CITOXKHOCTK UNK Heuene0006pa3Hocm eaJnHoBpeMeHHOro Bo3seaeHna Hacbinu Tpe6yeM0|71
TONMWWHbI NPUMEHAIT MeXaHN4YeCcKoe U B3pblIBHOE pbIXIieHne, nuéo rmapopasmbiB CIioA. B aTtom Ccny4yae B pac4eTt no

topmynam (78 1 79) BBOAAT £ yep ANS PA3PLIXTIEHHOTO rpyHTA.

4.71. Mpun Hannuum B cocTaBe cnabon Tonwm 6onee NPoYHbIX CMOEB Yy MOBEPXHOCTU (Hanpumep, Npy MOLLHOM
OEepHOBOM MOKPOBE, a TakkKe Mpu YacTUYHOM ocylleHun TopdpsiHbix 6onoT) Ana obnerdyeHus BbligaBnvBaHusA Topda
ycTpauBatoT ToponpnemMHmkn. 'mybuHa TopdonpueMHNKOB JOSMKHA ObiTb paBHa TOMLWUHE BEPXHETO MPOYHOro CIos, a
LUMPWHA - HE MEHee MOSIOBUHbBI MOLLIHOCTU CI0H, NoAfiexallero BblAaBINBaHMIo.

4.72. Cxema 3eMIsiHOro MNosioTHa € yaaneHnem cnadbix rpyHTOB OCHOBaHMS gaHa Ha puc.4.12.

g W
]
P oy

oW
AL

Puc.4.12. Cxema 3eMnsiHOro nonoTHa ¢ yaaneHnem crnabbiX rpyHTOB B OCHOBAHUN:

a - ANnAa ycoBepLueHCTBOBaAHHbIX I'IOKprTI/IIZ; 6 -ana nepexoaHblX N HU3LWNX I'IOKprTI/IIZ

anMeHeHVIe reOCUHTeTU4YeCKUX matTepuanoB Npu CTpoutTenbCTBe 3eMJIAHOIO NOJIOTHA Ha cnabbix
OCHOBaHUAX Agopor obLWwero Nonb30BaHUA U BpeMeHHbIX gopor

4.73. TeocnHTeTUYECKME MaTepuanbl MPUMEHSAIOTCA MPW CTPOUTENbCTBE HacbiNen Ha crnaboM OCHOBaHWM B
KavecTBe: pasgenuTenbHbIX U TEXHOMNOMMYECKMX NPOCIOoeK, yKnaabiBaeMbIX Ha NOAroTOBMEHHYK NOBEPXHOCTb criaboro
OCHOBaHus, npu obecrneyeHHOM YCTOMYMBOCTW BCEW OOPOXHOM KOHCTPYKUUWM (OTCYTCTBUM (HOPMOM3MEHSEMOCTM B
npouecce aKcnnyaTauuMm M CTPOUTENbCTBA); apMUPYIOLWMX Npocnoek Ans obecnedyeHus yCTOMYMBOCTU Hacbinen Ha
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cnabblX OCHOBaHWSX; 3TWU MPOCIONKN OOHOBPEMEHHO CryXaT B KauyecTBe pasfeNUTeNbHbIX UMM TEXHOMNOTMYECKMX;
BEPTUKAmNbHbIX APEHUPYIOWWMX 3NIEMEHTOB AN YCKOPEHUA oMNbTPaLUMOHHON OCadKku TOMLWM CrnabbiX rPYHTOB; B LENsAX
MOBbILLIEHWS PABHOMEPHOCTM 0CaKN; COBMECTHO C APYrMMMU KOHCTPYKLUMSIMU (CBau C TMGKMM POCTBEPKOM).

4.74. TexHonornyeckne n pasgenutenbHble NPOCIONKN Npu 06ecrneyYeHHon YCTONYMBOCTU Cnaboro OCHOBaHMS Mo
OEeNCTBMEM OOBbEMHbIX Harpy3ok OT Beca HacbiMM U TPaAHCMOPTHOM Harpy3ky yCTpauBaloT, Kak MpaBuio, M3 HETKaHbIX

MaTepuanos (MrMonPOBUBHBIX) C NMOTHOCTLIO HE MeHee 250 /M2 WM TePMOCKPENMEHHbIX C NMOTHOCTLIO He MeHee 110
M2,

4.75. Apmupyrolime anemMeHTbl (NPocnorkn) ana obecnevyeHUs yCTOMYMBOCTU HacbiNen Ha crnabbiX OCHOBaHMSAX
Ha3HayalT Ha OCHOBE pacyeTa No MeToAy KPYrnouMnuHapuyecknx nosepxHocten ckonbxeHusa (KUMC). Ons ykasaHHbIX
uenen pekoMeHOyeTcs NPUMEHATb TKaHble MaTepuanbl: CNMOWHbIE WMNW pelueTyaTble, Kak MpaBuiio, Ha OCHOBE
nonuacpmpa. lMpn aTomM AeduUMT yOepKUBAKOLMX CUIT KOMMEHCUPYETCS MNPOYHOCTbIO apMUPYIOLLUMX MPOCMOeK Ha
pacTsxeHve, a TakkKe CUI TPeHWs matepurana ¢ HUXKHUMW CROSMU HacbIny.

I'IpM Mncnonb3oBaHMM pelwleTyaTbiX MaTtepuarioB B Ka4eCtBe apMO3JiIEMEHTOB u,enecoo6pa3Ho nxX NPpUMEHATb B
KOMMJieKkce ¢ pasgenunrtesibHbiMn ﬂpOCﬂOVIKaMM N3 HETKaHbIX MaTepunanoB Nno BbipaBHMBAKLWEMY CIIOH0 NecKa TOMLLMNHON
He meHee 10 cM Ana UCKNoYeHNs nepemMeLlunBaHuna rpyHToB pas3jin4HOro coctaBa U COCTOAHUA.

4.76. [Ana pac4yeTa Hacbinen Ha crnabblX OCHOBAHUSAX C UCMOMb30BAaHMEM apMO3NIEMEHTOB U3 r€OCUHTETUYECKUX
MaTepuanoB Anga obecneyeHns yCToOMYMBOCTU HEOBXOAMMO:

- BbIMOMHUTb OLEHKY YCTOMYMBOCTM HacbINU Ha cnabbix ocHOBaHUAX 6e3 apmupoBaHus. [1pu 3TOM Heobxoammo
BbIMOSIHUTb TaKyH OLLEHKY B pamKax ABYX pacyeTHbIX CXeM - A4Sl CTaaun CTPOUTENBCTBA M B KOHEYHOM COCTOSIHMM, Korga
3aBepLUEH NPOLECC KOHCONMMaauum.

- B CBA3N C 3TUM NpPU NPOEKTUpPOBaHNN KOHCTPYKLI,I/II7I HeobxoouMMo MMETb Mchopmau,mo KaK O NMPOYHOCTU TPYHTa
OCHOBaHUA npu 6bICTp0M coBure, Tak U NPOYHOCTHbIE XapaKTepPUCTUKU TpyHTa B KOHEYHOM COCTOAHUU, T.e. nocne
3aBepleHna npouecca KoOHconngauun. Ons oueHku YCTOVIHMBOCTM Ha 9TOM cTagun HeobXxoauMMbl [AdaHHble,
onpependaeMble Npn KOHCONMMANPOBAaHHOM caBuUre.

4.77. B cnyyae, ecnum MO MWCXOOHbIM MEPBUYHLIM pacyeTam YCTOMYMBOCTb He obecneuyvBaeTtcs, cnegyet
NpeaycMOTPETb MCMONMb30BaHME TFE€OCUHTETMYECKUX apMO3NIEMEHTOB, OGecnevMBaroLnX HeobxoaumMoe MOBbILEHNE
YCTOMYMBOCTUN HACbINM Ha cnabom OCHOBaHMM 3a CYET MPOYHOCTU Ha PACTSXKEHUE U CUIT TPEHNSI.

Ecnn yCTOVI‘-MBOCTb B KOHEYHOM (KOHCOﬂI/I,EI,I/IpOBaHHOM) COCTOAHNN COOTBETCTBYET Tpe6yeMbIM 3Ha4YeHnAaAm, TO
CpPOK CJ'Iy)K6bI apMO3NIEMEHTOB U3 TEeOCUHTETUYECKUX MaTepuaroB (I/IX ,ElOJ'IFOBeLIHOCTb) OOJKeH COOTBETCTBOBATb
BpeMeHn KoHconuaauunun, T1.e. apmMartypa (apMOSJ'IeMeHTbI N3 reOCUHTETUNYECKUX MaTepmanoa) OOJKHa pacCyYnUTbiBaTbCA
KaK BpeMeHHbII;I ANIEMEHT. CpOK CJ'Iy)K6bI TakKoro BpeMeHHOro anemMmeHTa (BpeMFl, B Te4YeHne KOTOpOoro rapaHTunpoBaHa
pernameHTnpoBaHHas I'IpO‘-IHOCTb) paBeH BpeMeHU KOHConnaauunn.

4.78. B cnydyasix, kKorga no pesynbTaTaM OUEHKM YCTOMYMBOCTb HeapMMPOBaHHOW HacbiMM B KOHEYHOM
(kOHCONMMAMPOBAHHOM) COCTOSIHUM Crlaboro OCHOBaHMSA He MOXeT OblTb obecrnedeHa, Cpok cryXbbl HasHa4YaeMon npwu
3TOM reOCUHTETMYECKON apMaTypbl AOSKEH COOTBETCTBOBATL CPOKY CrYyXXObl COOPYXKEHUS (LOPOXHOM KOHCTPYKLUK).

B aTtoM crnyyae reocMHTETMYECKMI MaTepuan Onis apMUpoBaHus cnedyeT noabupaTb Takum o6Gpasom, 4Tobbl
YCTOMYMBOCTb HacbiNM Ha crnabom ocHoBaHWM Obina obecneyeHa Kak Ha CTaguu CTPOUTEnbCTBa (M NpU HayanbHoW
aKcnryaTtaumm), Tak M nod AeNCTBUEM pPacTArMBalOWMX HanpshkeHWi, peanuaylowmuxcs B TeYeHMe BCEero cpoka
3KCMIyaTaunum COOPYXKEHMS.

4.79. Ha ocHOBe pe3ynbTaToB OLEHKUM YCTOMYMBOCTM HACbIMM Ha CrnaboM OCHOBaHUWM BbIMOMHSAKT pacyeThbl
YCTOMYMBOCTU TaKMX HacbiNnen ¢ apMmpyoLLen NpoCcrionkon B OCHOBAHNM COOPYXKEHUS.

[ns noaTBepXOEHUs! YCTOMYMBOCTM KOHCTPYKLUMM HacbinNM Ha crnaboM OCHOBaHUWU C apMMpYIOLLE MpOCroiKon
HeobOXxoAMMO paccMmaTpuBaTb [Ba MpedesibHbX COCTOSIHUS: MO Hecylel CrnocoBHOCTU M "aKchryaTauuMoHHoe"
npeaenibHOE COCTOSIHUE, T.e. C YY4EeTOM KOHconuaauuu crnaboro rpyHTa B ocHoBaHuW. OueHka YCTOMYMBOCTM [OJSTKHA
BKIOYaTb Takke crieaylolimne oTaenbHble pacyeTbl:

- pacdeT Ona noateepXOeHUA UCKIMKYEeHUA CKOJNMbXEHUA OTKOCHbIX yacten B 30Hax Bbllle apMarTypbl be3 ee
paspbIBa;
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- pacyeT Ana noarBepXXaeHUA CKONMbXeHUA OTKOCHbIX YyacTen B 30HaX HMxe apMaTtypbl bes ee pas3pbiBa;

- pacyeT Mo cxeme "obpylueHne Co Cpe3oM U BpalleHMeM" C UCNOMb30BaHUEM MeToAda KpYrnoLuMMHAPUYECKUX
noBepxHocTen ckonbxerus (KUIMC);

- pac4yeT no cxeme "BblaaBnmBaHus" 6e3 paspbiBa apMaTypbl;
- pacyeT Ha HeJonylleHMe BbipblBaHUSE apMO3IEMEHTOB M3 TeNa HacbINM Ha KOHTakTe Cco cnabbiM OCHOBaHUEM.
PacuyeTHble cxeMbl 1 METOAbI pacyeTa NpuBeaeHbl B npunoxeHum 8 (3).

4.80. lNpoBepka MNPOYHOCTU aAPMOIMEMEHTOB BbIMOMHAETCA MeTogoM oObpaTHoro pacuyeta. [Ons npoBegeHust
pacyeToB UCMOMb3yeTCst Npeaern NPOYHOCTM apMUPYIOLLErO reOCUHTETUYECKOTO MaTepuana npu pactsXeHum

_ Fg
A Ay Ay (80)

g

roe Fk - pac4yeTHada NPoOYHOCTb Ha pacTAaAXeHne reoCMHTeTUYEeCKOro Mmatepmnana;

F; - Tpebyemas NpoYHOCTb Ha pacTsKeHWe apMaTypbl M3 FeOCMHTETUYECKUX MaTepuasos;

Ay - koadbdbmumeHT yyeTa nonsyyect (KOaPULIMEHT Nepexoda OT MPOYHOCTU Ha PACTSKEHWE K ANUTeNbHOV

NPOYHOCTU); NpuHuMatoT Aj = 0,5 - 0.3;

A5 - koadpduLmeHT yyeTa noBpexaeHUst matepuana npu TPaHCMOPTUPOBKE, MOHTaXe W YNMOTHEHUU TPYHTa;

npuHumatot Ay = 0,85
5 - Ko PUUMEHT yueTa CTHIKOBKM, B3AUMHOIO NEPEKPbLITUS 1 COeAMHEHNs apMoarieMerTos; w43 = 0,5
A4- K03 PNUMEHT yueTa BIUSHUS OKPYKatoLLei cpedbl, MPUHUMaeMbIit pasHbim 0,9;

¥ - KOAPDUUMEHT 3anaca AN rMbKUX apMo3NEeMeHTOB, NPUHUMaembln pasHbiM 1,75.

eOCUMHTETUYECKME apMO3NIEMEHTbI CrefyeT BblObvMpaTb Takum obpasoM, 4TOObl MX MPOYHOCTb HAa pacTsbKkeHue
Bbina paBHa, No MeHbLUEN Mepe, napameTpy ., paccumtaHHomy no gopmyre (80).

TexHornornyeckue u pasgenurenbHblie NPOCNONKM NPU CTPOUTENLCTBE BPEMEHHbIX A0POr Ha cnabbIx
OCHOBaHUAX
4.81. NprMeHEeHNe reoCMHTETUYECKMX NPOCIIOEK B OCHOBAHWUM HACLIMW NPU CTPOUTENBCTBE BPEMEHHbBIX JOPOr UMK
O0pPOr HU3KNX KaTeropui Ha cnabbix rpyHTax OCYLLUECTBASOT ANsl CHXKEHWUS] HEPaBHOMEPHOCTM OCaKu, a TaKkke C LieNbto
YMEHbLUEHNS] TOMLWMHbI HAaCbIMHOTO CIosSi HWU3KUX Hacbinen. lNMpu 3TOM NpedoTBpallaeTcsl KONMENMHOCTb OT ABWKEHUS
NMOCTPOEYHOro TpaHCMNopTa B Crlydae HU3KUX HacbiNen u co3garTcsa bnaronpusTHble YCNOBUS YNITOTHEHNUS] HXKHUX CITOEB
Hacblinewn BbicoTon bonee 2 M.

B03MOXHOCTb CHUXEHMSI BENTMYUHBbI OCadKWU HAcbINK Ha cnaboM OCHOBAHWW C UCMOJIb30BAHUEM reoTeKCTUIbHOM
I'IpOCJ'IOVIKI/I B OCHOBaHMK 3a CHET YMEeHbLUEeHNA ee HepaBHOMEPHOCTK onpenendrT B criegylowemM nopaake:

- MpUBOAAT TpaneueujanbHyl0 Harpy3ky OT Beca HachiNM K 3KBMBANIEHTHOW paBHOMEPHO pacrpeneneHHo
Harpyske £ju onpesensioT peakTuBHyo cuily 7 (T/MOr.Mm), BO3HMKAIOLLYIO B MPOCIIONKE MPU €€ PaCTSHKEHUN:

T=El'[q|'lbz+0,25'32 —f:.], (81)
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rae &) - moaynb aecdopmaumm Npocroiikv 13 reoTeKCTUILHOMO MaTepuana, Kr/cM 2, T/m 2 ;
& - NONyLWMpVHa 3KBUBANEHTHON paBHOMEPHO pacnpeaenieHHOM Harpysku, M;

_ g By

5 - KOHeYHasl ocajka HacbInu 6e3 NPOoCMonKu g :
(]

H ., - MolHOCTL cnaboro 0CHOBaHMS, M;
E,, - moaynb AedopmaLmy rpyHTa OCHOBaHUS Kr/cm 2, T/M 2 ;
Fj- paBHOMepHO pacnpeperneHHas Harpyaka, T/nor.m, T/m ey

- ONpenensiT HeobXOAMMYIO LUMPUHY KpaeBbIX 30H HUDKHUX CMOEB Hackinu 4 (M) Ana obecneveHns 3aLlemMreHus
apMupytoLLen NPOCIIONKN B rPyHTE:

T tgp
d=—7 =1
A ll +coosffgp J (82)
roe & - yron BHyTPEHHErO TPEHMs rpyHTa HacbInu;
b
cosfS =

B2 +0.25 52 1w

- YyCTaHaBNUBalOT PacYETHY0 Harpysky AE} (T/nor.m, T/M 2) Ha OCHOBaHWe OT HachINU C apMUPYIOLLEN NPOCOKOIA:

(= Ffy d tge) cosl tgp

=t b , (83)
- onpeaensioT BeNNYMHY KOHEYHO 0CaKN HACbIMU ' (M) C MPOCIONKONA B OCHOBaHMMK:
o B Ay

Mpn aToM pasnuume B abGCOMOTHLIX BENMMYMHAX HEAPMUPOBAHHOW M apMUPOBaHHOW HacbkInu (T.€. C MPOCIIONKON U
6e3 Hee) cocTaBuUT 1= — 5, (M) M CHUXKeHWe obbema rpyHTa HUXe AHEBHOW MOBEPXHOCTU 3a CYET YMEHbLUEHUs ee
0CafKv U CHWXKEHUS HEPAaBHOMEPHOCTM onpeaensoT no gopmyne

4
ﬁv=§'b'(3_.§2}'f, (85)

rae - ANvHa yyacTka Hacbinu, M.

4.82. Tlpn COOPY>XEHUN BPEMEHHBLIX ABTOMOOMITbHBIX OOPOr, MOALEe3[O0B, MIOLAAOK, MOCTPOEYHbIX LOpOor C
HU3LWMMK TUNaMy MOKPbLITUA, a Tawkke Ans obecrnedeHusd npoesga No HackiNsgM U TOMY MOA4OOHBIM COOPYXXEHWAM Ha
cnabbIx rpyHTax WCMNOMb30BaHWE T[EOTEKCTUMbHBIX MaTepuanoB B KayecTBe apMupylolen U O4HOBPEMEHHO
pasgenuTenbHOW MPOCHONKM Ha rpaHvue MeXAy HacbiMHbIM M NOACTUNAKWUM [PYHTOM MO3BOMSET COKpaTUTb
HeobX0AMMYH0 TOMLLMHY HACBIMHOIO FPYHTA, YIYYLWNTb YCNOBUS ABWKEHMWS TPAHCMOPTHBIX M YNITOTHSAIOLWMX CPeaCTB.

Heobxoanmyto TOMLWUWHY HACLINHOrO Cros ONpeaensioT cornacHo npunoxexuto 9 (U).
4.83. PasgenutenbHble NPOCMOWKA U3 FE€OTEKCTUNbHBIX MaTtepuanoB pPeKOMEHOYeTCs MPUMEHSATb Takke B TeX

cnyyasax, Korga HMXHAA 4aCTb Hacbin BO3BOAUTCA U3 Top(ba Mnn rMMHNCTOrO rpyHTa NOBbILLEHHOW BMAXXHOCTU. I'IpV|
9TOM pa3genunTternbHble I'IpOCJ'IOI;IKI/I pasmMelarT Ha rpaHuue KOHTakKTa rpyHToB pas3JyiM4HOro coctaBa, 4To obecneunBaet
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noBbIiLLEeHNe Hecyu.l,eﬁ CNOCOBHOCTN 3eMMAHOrO NOMNOTHA.

Mpocrnoikun yknagpiBatoT C NonepeyHbIM YKITOHOM B 00e CTOPOHbI OT ocu Hackinu He MmeHee 40%o ANns NCKIIoYeHNs
3acTos BOAbl B TENe HachbInw.

B psipe cnyyaeB npu HeoGXOAUMOCTWM WUCMONb30BaHWS TPYHTOB MOBLILEHHOW BMAXHOCTUM MPU COOPY>KEHWUM
Hacbinen ans obecrneyeHust YCTOMYMBOCTU U YCKOPEHWSI OCafKu OTCbINAlT APEHWpPYOLLME NPOCIONKM M3 necka. Ans
UCKIMIOYEHMS MEepeMEeLLNBaHNS OPEHUPYIOWMX W TNNMHUCTBIX TPYHTOB MWCMOMb3YT pasgenuTernbHble MNPOCMONKM U3
HEeTKaHbIX MM apMUpYIOLLME NPOCMONKM U3 TKaHbIX MaTepuarioB B OCHOBaHUWM 3TWX CoeB. OTO MO3BOMSET COKPaTUTb
TonwmHy apeHupytowero cnos Ha 20-30%.

MprMeHeHMe reoTEKCTUIbHbIX HETKaHbIX MaTepuanoB Al YCKOPEHUA 0CaAKu C NOMOLLbLIO BepPTUKalbHbIX
JNIeHTOUHbIX ApPeH
4.84. BepTukanbHble NEeHTOYHblE ApeHbl B Hanbonee npocton bopMe NpeacTaBnsalT coO0M NEHTbI U3 PYyNIOHHOIrO
BOITOKHMUCTOrO Martepuana, BepTMKanbHO YCTAHOBIIEHHbIE B TpyHTe. Pasnuumnsi mexagy HMMW CBOOATCA B OCHOBHOM K
LWMPWMHE W TOMLUHE NEHTbI, YMCHy CroeB obpasyollero ee marepuana. Bo3amoxHbl Takke 6onee CrioXHble BapyaHThl
KOHCTPYKLMMW OpEHbI C YKITAOKOW reoTEKCTUNS B HECKOJIBKO CITOEB, Pa3fMYHON CTPYKTYPbl 1 0Opa3oBaHMEM BHYTPU APEHbI
NPOAOSbHbIX KaHANOB pPa3fnMYHON BENNYNHBLI 1 (DOPMBI.

4.85. JleHTOYHbIE OpeHbl LenecoobpasHo NPUMEHATb AM1S YCKOPEHUsT KoHconuaauum cnabbiXx BOOOHACHILLEHHbIX
FPYHTOB Kak OMOreHHbix (TOpd, canponernb, 3aTopdOBaHHbIE TPYHTHI), Tak U MUHEparnbHbIX (Mnbl, FMIMHUCTbIE TPYHTHI,
Merikue necku), Npy MOLLHOCTM criaboro crosi cBbilwe 3 M Ha BOgoynope U CBbile 5 M Ha BOAOMNPOHMLAEMOM OCHOBaHUU.
Mpn yCTPOWCTBE TEOTEKCTUITbHBIX OPEH B TaKMX TPyHTaAxX MOryT ObITb CHATbI MPMHMMAaemble ONsi NecvaHblX OpeH
OONOMHUTENbHbIE OrPaAHUYEHUs MO MNMPUMEHEHUI0 BEPTUKamnbHbIX OPEH B CHOUCTbIX TOMWax, MMEKLWMX KpyMnHble
BKITHOYEHUS] UMW MPOYHbIE CIOW, 3aTPYyLHSOWMNE MNorpyxeHne obcagHom TpyObl MpUM YCTPOMCTBE MECYAHOW ApEHbI.
MpUMEHSITb NEHTOYHbIE OPEHbBI crieayeT nNpu obecnevYeHHoM YCTONYMBOCTN OCHOBaHWUS MO, Harpy3komn oT Beca HachbInw.

4.86. BepTukanbHble reoTeKCTUIbHbIE ApPEHbl LienecoobpasHo ycTpauBaTb B cnabbix rpyHTax CO CTEMEHbH
BnaxHocT 128 203 n ¢ koacpdpuumentom dunbtpauum fo 10 =2 wm/cyT. Mpu NpOEKTUPOBaHWM OpeH credyeT

y4nTbiBaTb HEOQHOPOAHOCTb CTPOEHUA U cBouncTe cnaboro rPyHTa no rny6|/|He M NpoCTUpaHuio, 6naror|p|/|$|THy+0 C TOYKU
3peHNA BEPTUKarNbHOIo ApeHUpoBaHUA: nNpeBblilLEeHNEe FOpM3OHTaJ'IbHOl71 BOOONMPOHNLAEMOCTN Hapf BepTMKaJ'IbHOIZ,
Hanuune B crnabon ToOnLWe FOpI/I30HTaJ'IbHOﬁ CINTONCTOCTN U  TOPU3OHTAllbHbIX TPOCIIOEK C NOBbILLEHHON
BOOOMPOHNLAEMOCTbHO.

4.87. HeobxooMmbIM YCNOBUEM MNPUMEHEHUSI BEPTMKAlbHbBIX FE€OTEKCTUIbHLIX OPEH B TPYHTax C HayvarbHbIM
rpagueHToM unbTpauun J SBNsSieTCa [0CTaTouHash BEUYMHA Hanopa, BO3HUKAKLWEro B OCHOBaHWW MOA BECOM

HacbInu. Kputnyeckoe 3HavyeHue Hanopa HK (m) onpepensieTcs u3 ycrnoBus
H, >05d, J§, (86)

roe d , - aPHEKTUBHBIN AnameTp ApeHbl (AMaMeTp 30Hbl APEHNPOBaHMS), M;

JEf - HayanbHbI rPagueHT unbTpauMn C Y4eTOM ero M3MeHeHusl B Mpouecce YNMOTHEHWUS CIosi 4O CTEneHu
KOHCONMUAAUMN i .

4.88. Ons YCKOpEeHUA KoHconunaauunn, npoBeneHuna npenBaputeribHOro nocTtpoe4yHoro ynrnoTHeHud, a Takxke Ond
OOCTUXEeHUA YNNOTHEeHUA IFpyHTa Mpu BbICOTE HaACbINK U OaBleHUn, He obecneunBaroLLnx npeogorneHne Ha4varnbHOro
rpagneHTa, BepTukanbHOe gpeHunpoBaHune u,enecooGpasHo co4yeTaTb C yCTpOVICTBOM BpeMeHHOIZ npurpy3kun, Hanpumep, B

Buae OOMOJIHUTENIbHOIO CNoA rpyHTa. MuHumanbHasa TonwmHa NPUrpy3Kku ;znp (CM) onpenendeTca U3 ycriosuda

1
g ;Em,ﬁ-dg-pﬁ-iﬁ —os i) (87)

roe 2., £, - NNOTHOCTb BNAXHOro rpyHTa U BoAbl,
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de - 9(bheKTMBHBIN AnameTp OPEHbI;

H:li - MPOEeKTHaA BbICOTA HaCbINn, M.

BenuuvHy BpeMeHHOW Mpurpysky HasHa4yarT B 3aBMCUMMOCTM OT TPebyeMoro cpoka KoHconuaauuu Hackinu (no
YCMOBUIO YCTPOWCTBA MOHOJSIUTHBIX CIIOEB AOPOXKHOW OAEXAbl) M OrpaHNYMBatoT MO YCMOBUIO YCTONYMBOCTA OCHOBAHMUSI.
NS Hacbine aBTOMOGUIBbHBIX AopOor || KaTeropum 1 HUXKe MakcuMaribHasi TOMLMHA CIost NMPUIPY3KU COCTaBMSAET 2 M.

4.89. BepTukanbHble NEHTOYHble APEHbl AOMKHbLI, Kak MpaBuio, AOCTMraTb NOACTMNAOLWMX crabyto Tonwy
MPOYHbIX CrOEB rpyHTa. B nnaHe gpeHbl pacnonaratoT No KBagpaTHOW unu pombudeckon cetke (¢ yrnom 60°).

O PEKTUBHLIN AnameTp apeHbl &, B 3aBUCUMOCTM OT PacCTOSHUS MexXy ApeHamu [ criedyeT npuHuMaTh: ans

ksagpatHon cetkn &, = 1,13'{; nna pom6uueckon o, = 1,057,

4.90. Ons ycTponcTBa BepTUKANbHbIX NEHTOYHbIX APEH MPUMEHSAT HeTKaHble BOSNOKHUCTbIE eOTEeKCTUMbHbIE
mMaTepuansl TOMNWWHON He MeHee 3 MM Npu 0BxaTuu ynnoTHsowWwen Harpyskon 0,05 MIMa. 3Tum ycnosusaMm, kak npasurio,
yOOBNETBOPSAT HEeTKaHble UrmonpobuBHblE MONOTHa, BbipabaTbiBaeMble Kak W3 pacnnasa nonumepa, Tak U u3
LiTanenbHbIX BOMOKOH. TEKCTUIbHOE MOMOTHO ANA MEHTOMHbIX APEeH AOMKHO obnagaTb OOMrOBEYHOCTbIO HE MeHblue
cpoka cnyx6bl AgpeHbl (06b4HO 1 rof). BonokHoobpasyoLwmini nonMmep He AOSKEH BbI3blBaTb 3arpsA3HEHNs rPYHTOBbLIX
BOQ.

4.91. TekcTUNbHbIN MaTtepuan and BepTukasribHbIX JIEHTOYHbIX APEeH O0JKEeH oTBeYaTb cneayrLlimnmm Tpe6OBaHI/IFIMZ

- NOBEpXHOCTHast NNOTHOCcTL Mo FOCT 15902.1-80 (Macca 1 M2 maTepuana) AomkHa 6biTe He MeHee 500 r/m 2
Onst MaTepmanos, He 06paboTaHHbIX CBA3YHOLLNM;

- OTKMOHEHME MOBEPXHOCTHOM MNOTHOCTU OT CPpedHEero 3HadeHus no nnowaau nonotHa no NOCT 15902.1-80
DOIMKHO BbITb He Bonee 20%;

- WMpUHa NoJioTHa u WnpmnHa Bblpe3aHHOVI N3 HEero ApeHbl AO0JTXHblI COOTBETCTBOBATb paCYeTHbIM 3HAYEHUAM;

- ONIMHa nosioTHa B PYfiOHe M ANWHA OpeHbl B KaTyllKe OOIMKHbl COOTBETCTBOBATb KOHCTPYKLUUWM YCTAHOBKM AnNs
MOrpY>KEHUA APEH U NMPOEKTHOW ANIMHE OPEeH;

- TonwuHa nonotHa no FOCT 15902.1-80 gomkHa cocTaBnATb HE MeHee 5 MM;
- paspbIBHOE ycunue no - He meHee 30 H/cwm;
- OTHOCUTENbHas aedopmMauns Npu paspbiBe Nno - o1 30 go 150%.

Kpome Toro, reotekcTubHbIA MaTepuyarn 4518 IEHTOYHbIX APEH JOJPKEH XapaKTepu3oBaTbCs BOAONPOHULAEMOCTHIO
B MJIOCKOCTM MOMoTHa (NpPogoSibHOM  BOAOMPOHULAEMOCTbLI), CXKAaTOro pPacYeTHOM HOpPMAaIibHOW  Harpys3koWu;
CXXMMaeMOCTbH0 MO pacyYETHOW Harpy3KoW; BENIMYUHOW U CTPYKTYPOWN MOPUCTOCTMW.

4.92. TlpogonbHas BOOOMNPOHMLAEMOCTb FEOTEKCTUIBHOIO MOJNIOTHA M3MepsieTCs B YCINOBMSAX CXaTusl ero
pacyeTHON HOPManbHOW Harpys3kon, paBHOM OOKOBOMY OaBMeHW0, AeNcTBylowemy B criabon Tonwe Ha OpeHy K
BO3HMKatoLLeMy OT cobCcTBEHHOro Beca pabouyen nnatdopmbl M BGOKOBOro AaBneHus Ha rnybuHe cepeauHbl MOLLHOCTU
cnaboro cnos. KoadpdpumumeHT mnbTpaumm reoTeKCTUNBHOrO NOMOTHA JOSMKEH COOTBETCTBOBAThL NMPUHATOMY B NPOEKTE
3Ha4yeHwuo, Ho BbITb He MeHee 30 M/cyT npw Harpyske 0,05 MMa.

OCo6EeHHOCTU TEXHOJIONMU NPUMEHEHUS TeOCUHTETUYECKUX MaTepuarioB B KOHCTPYKLMAX HacbkIinei Ha cnabbix
OCHOBaHUAX AOpPOr o6LLero Nonb3oBaHUs U BpeMeHHbIX JOopor
4.93. YCTpOWCTBO apMUPYIOLLMX, TEXHONOMMYECKUX W pasdenuTesNibHbIX Npocrioek B oOLEM criyyae COCTOUT U3
creayrowmx onepauui:

- NoAroToBKM €CTECTBEHHOIO OCHOBAHUA,
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- packaTku pyrioHOB re0TEeKCTUNBHOroO Matepuarna u 3akpenneHus nNonoTeH Ha NOBEPXHOCTU OCHOBAaHWS;
- YCTPOWNCTBA BbILLIEPACMNOSTIOXEHHOMN YaCTU KOHCTPYKLMN.

B 3aBuMcMMOCTM OT OCOOEHHOCTEN KOHCTPYKUMN 3EeMJIAHOIo MoJioTHa TexXHOoJ1orn4eckad nocriegoBatesibHOCTb
MOXET HECKOJBbKO U3MEHATLCS BCITEACTBME UCKITHOYEHUST UM O0aBNeHUs OTAENbHbIX BUOOB pa60T.

I'Ipm pa3meLieHnmn I'IpOCJ'IOI7IKI/I B OCHOBaHMW HacbINK, Nnowankm Unm BpeMeHHbIX O0pOor A0oNyCKaeTCA yKnaablBaTb
reOTeKCTuUInbHble MNONIOTHULLA Ha HenoarotToerieHHoOe eCcTeCTBeHHOe OCHOBaHue npu OTCYyTCTBUM Ha HeM Jeca,
KyCTapHUKa, AM 1N OPYrnx NOHMXEHHbIX MEeCT. B NPOTMBHOM ClyYae criefyeTt npoBoauUTb NOAroToOBUTENbHbIE paGOTbI B
ypoBHE NOBEPXHOCTU OCHOBaAHWUA, BKMO4YaloLlne Cpe3Ky AepeBbeB U KyCTapHUKa, CPe3Ky HepOBHOCTeVI C 3acblIMnkon M,
Koneun wn OPpYyrux NOHWXEHHbIX MecCT. B noaTtonneHHbIX 30Hax cnenyet npegycMatpuBaTtb npenBapuUTesibHYHO OTCbINKY
BblpaBHMBAOLLEro crnoa U3 necka.

I'IpM npoBeaeHnn CTpoutTesribCtBa Ha CUJIbHO CXKUMalLWKMXCA U OYeHb cnabbix rPyHTax ocobble 3aTpyaHEeHUA
MOryT Bbl3BaTb oOnepauun TPaHCMNOPTUPOBKU, TaK KaK B 3TOM Clly4Yyae HeobxogmMMmo obecneuymBaTb OYEHb HU3KOE
AaBlieHne Ha TpyHT B npouecce npoBeaeHnA CcTpouTenbCTBa, B 4aCTHOCTW, NMpuU nepemMelleHnn no CTpOI/ITeJ'IbHOIZ
nnowagke TPaHCMOPTHbIX WU  CTPOUTEJIbHbIX MEXaHU3MOB. B oatux cny4vaax HeobxoaMMo npegycmartpumBaTb
TEXHOoJorn4eckme I'IpOCJ'IOIZKVI.

4,94, Ha TexHonoruo cTpouTenbCTBa Npu WUCNONb30BAHNN TE€OCUHTETUYECKNUX MNPOCNoeK B OCHOBaHWUU
cyuwleCTBeHHOe BJIMAHME OKa3blBaeT COCTOAHME NOBEPXHOCTU Ha CTPOUTESNIbHOM Yy4acTKe. HomkHa NPUHMUMATbCA BO
BHMMaHue I/IHd)OpMaLI,I/IFl o C*)I/I3I/IKO-M€X3HI/I'~I€CKI/IX N reoTeXHMYECKNUX CBONCTBAX FPYHTA OCHOBaHWA, BKIHOYaA Hannyme u
CTeneHb nNpO4YHOCTU BI:ICyLIJeHHOI7I KOPKKU, a TakKkKe O Tune Wn rycrtote pacTUTesibHOCTWU. B Tex cny4yadax, Koraa
CTpOVII’IJ’IOLIJ.ap,Ka pacnonaraetcd Ha HU3KUX Yy4YacCTKaxX MEeCTHOCTWU, OOJIKHO ObiTb BbIMNOJIHEHO peKorHocumpoBso4vHoe
O6CﬂeLI,OBaHI/Ie C Tewm, 4YTOObI onpenenntb ropn3oHT pacnonoXxeHunda BOAbl B 30HE npeanonaraemMoro y4acTtKa
CTpouTenbCcTBa.

4.95. CoeluHeHue (cmbikoska). [Mpegen MPOYHOCTM M OpyrMe MexaHudeckme CBOWCTBA FEOCUMHTETUYECKUX
mMaTepuanoB B 30He AEWCTBUS TMaBHbIX HArpy3oK B HanpaBrieHUU, NeprneHanKynsapHOM OCEBOW NIMHUWN COOPYXEHWS, B
3HaUMTENbHON CTENeHU OMpPedensAlTCs ToYKkaMu COeAMHEeHWs maTtepuana. Hanvuve coeguHeHu B HanpasreHum
MPOAOILHON OCK HachINn HeM3bexHo. ITO AOMKHO BbITb MPUHATO BO BHUMAaHWE MpW OLEHKe NPOAONBbHON YCTONYMBOCTH
HacbINu BO BPEMS 1 HEMEAEHHO Nocie 3aBepLUeHNs CTPOUTENbLCTBA.

Ecnu 370 BO3MOXHO, reoCMHTETMYECKME MaTepuarbl OIDKHbI pacnonaratbC nepneHankynsapHO NpogoSIbHON OCK
Hacbinu B BWAE OOHOW HEMNpPEepbIBHOW LEMNOYkM (T.e. COEQMHEHUS B 3TOM HampaBfeHUW NpeanodYTUTENbHO OOIKHbI
oTcyTcTBOBaTh). CoeanHeHne "BHaxMecT" nonoc reoCMHTETUHECKUX MaTepmanoB Mpu MUX yknagke no ANUHHOW CTOpOHE
Ha NOBEPXHOCTU crabblXx OCHOBaHWWA AOIMKHO ObITb C NepekpbiTUeM Monoc kak MuHumym 50 cm. Ecnm nonockl 6yayT
coeaiHEeHbI (CLUUTBI UMK CKpenreHbl Ckobkamu), nepekpbITue MOXeT OblTb YMEHbLLEHO.

4.96. Modeomoska ocHo8aHusi. Ha 3apoclumx pacTUTENbHOCTLIO OCHOBAHWSX CYLLECTBYIOLLAS pPacTUTENbHOCTb
ThNa KyCTapHUKOB U OepeBbeB OO0JTKHA ObITb Bblpe3aHa [0 YPOBHA FPyHTOB €CTEeCTBEHHOro CIiOXXeHUA. npeﬂ,MeTbl,
KOTOpble MOryT MOBPEAUTb FEOCUHTETUYECKME MaTepuanbl, AOMmKHbl ObiTb yaaneHsl. Mycop, cnocoGHbI NpobuTtb
maTtepuan unv NpUYuHUTL eMy [pYyroe MexaHW4eckoe NOBpeXAaeHue, Takke AOIKeH ObiTb NMOMHOCTBIO yAaneH, 4Tobbl
06ecneynTb BbICOKOE KAYeCTBO YIIOXKEHHbIX B KOHCTPYKTUB MPOCHOEK.

B oTHoweHun OopraHun4ecknx martepunanoB HeobxoamMmo npuHMMaTb BO BHMMaHMUE npoueccCbl X pa3rioXXeHuda B
TedyeHne OOCTaTOYHO AOJINTEeNIbHOro NpoMeXyTka BpeMeHU U npoueccChbl BIMUMAHUA NMPOAYKTOB TaKOro pasrioXeHua Ha
CBOWCTBA rEOCUHTETUYECKUX NPOCIOoEK.

KopHu cpybneHHbIX OepeBbeB UMM KYCTAPHUKOB U pPacTUTENbHOCTb, oGpasylollas MOKPbITUE Ha OCHOBAHMWU,
OOMKHbl ObITb yAaneHbl €O CcTpovnnowanku. Ha oCHOBaHMSAX, UMEIOLWIMX BbICYLUEHHYI KOPKY, AOJDKHbI ObiTb
npeanpuHATLE Mepbl MO NPEeAOTBPALLEHUIO pa3pyLUEHUs 3TOW KOPKU BO BpeMmsl MOATrOTOBKWU MOBEPXHOCTU OCHOBAaHMSA K
yKnagke apMO3SIEMEHTOB M OTCbINKe rpyHTa. lpexae 4YeM HayHeTcs pasMelleHVMe FeOCUHTETUMYECKMX MaTepuaros,
OOMKHbl ObITb BbINOMHEHbI BCE paboTbl MO 3aMEHE FPYHTOB OCHOBAaHWUSI C pasMELLEHMEM COOTBETCTBYHOLLEN 3aChIMKW.
Tam, rgoe vcnonb3yeTcs BblpaBHMBAOWMI CIOW, 3aKpblBaOWMA HEPOBHOCTM OCHOBaHUS, BKMOYas YrrybneHus u
BbICTYMbl, CNeayeT NposiBUTb OCTOPOXHOCTb C TEeM, YTOObI CMOW 3acbiNkM He BRAUSN oTpuuaTeribHO Ha BepTUKaNbHYO
BOOOMPOHULLAEMOCTb TFPYHTa €CTECTBEHHOrO CIoXeHusi. Hackonbko 9TO BO3MOXHO, Takasi 3achbifka [obkHa
npeactaensaTe coboi rpaHynMpoBaHHbIA MaTepuarn, a HeTkaHbli cenapaTop M3 reoTeKCTUNS AOSMKeH OblTb nomelueH
MeXay cnabbiM rpyHTOM U 3acCbINKOW C TeM, YToObl MpeaoTBpaTMTb KonbMaTaumio 3ackinku. Ocoboe BHMMaHWE Npu 3TOM
OOIMKHO ObITb yOeneHo MeponpusiTusiM No MpefoTBpaLLEHMI0 NMepeHanpsikeHUs UnmM paspbiBa CYXOW MOBEPXHOCTHOM
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KOPKM MIN pacTUTENBbHOTO rpyHTa.

4.97. Obpabomka u pasmeweHue. B bnaronpusaTHbIX YCNOBUAX MaTepuanbsl ANs YKNaaku B OCHOBaHWE AOSHKHbI
TPaHCMOPTUPOBATLCHA Ha MECTO NpoBeAeHUsA paboT B pyrnoHax M TaM pacKkaTbiBaTbCs C BbINOMHEHNEM coeanHeHus. [ng
obrneryeHusi cpallMBaH1sa peKOMEHAYETCA UCMONb30BaTh ONpeaesieHHy0 NocneaoBaTenbHOCTb onepaumn (CM. Hke).

JononHutenbHble TPyOHOCTM MOrYT BO3HMKATb B CIlyyae, €CNU FeOCUMHTETUYECKMe MaTepuarnbl AOMMKHbI ObiTb
nomMeLleHbl Yepes BoAy Ha NMoBepxHOCTb 6onoTta. Tam, rge cnown Boabl Man, Marepuansl MOXHO pasMellaTb BPY4YHYIO
nocne npeaBapuUTENbHOM BbIEMKM TFPYyHTA M MOHTaxa npocrnoek. BcnnbiBaHMe reoCUHTETMYECKUX MaTepuanos C
yOenbHbIM BECOM MeHblUe 1 OOMmKHO BbiTb NpeoTBpaLleHo fokanbHbIM norpyxeHunem. Mpu 6onbLlLoM croe BoAbl Unv B
crnyyae HeBO3MOXHOCTW PYYHOro pasMeLLeHuns NPoCioek MCNOMNb3YIOT CPeAcTBa Marnow MexaHusaumm.

MpyM ucnonb3oBaHUM MPOYHBIX FEOTEKCTUMBbHBLIX MaTepuanoB UMM reopeLleTok, YKnaablBaemblx Ha cnaboe
6onoTncToe OCHoBaHWE BPYYHYI0, paboyne MoryT nepemeLlatbCcs HENMOCPEACTBEHHO MO YXKE YINOXEHHbIM NPOCIonKaMm.

TexHonornsa ycTpomMcTBa JIEHTOYHbIX APEH

4.98. TexHONOrnst yCTPOMCTBA NEHTOYHbIX APEH BKINIOYAET HECKONbKO onepaLuit:

- pac4MCTKy MOBEPXHOCTU OCHOBAHMS OT KyCTapHMKa U OepeBbEB Ha LUMPUHY NOSOChl OTBOAA;

- OTCbINKy paboyen nnaTdopmel;

- pa3meTKy CeTKW ApeH;

- MOrpy>XeHWe OpeH;

- OOCbINKY HacbINW 4O NPOEKTHbIX OTMETOK.

4.99. lMepen OpeHWpoBaHMEM Crnaboro OCHOBaHWsSI criedyeT oTcbinatb pabodyto nnatdopmy M3 necka, CKBO3b

KOTOPYIO NorpyxatoT gpeHbl. [ns padoyen nnatdopmbl UCMOMb3YIOT NECOK C KO3AhpnUMEHTOM punbTpauumn He MeHee 2
M/CYT NpW LUMPUHE HacbINHOro crost Ao 20 M u He meHee 3 M/CyT Npu WKrpuHe cBbiwe 20 M. MUHUManbHasi TonwmHa

nnaTopMbl f,, 4OMKHa obecneumBaTb npoesd M paboTy mawuH. OHa cocTaBnsieT He MeHee 1 M Ha OpraHUYecKux
rpyHTax n 0,5 M - Ha MUHeparnbHbIX U yOOBNETBOPSET YCINOBUIO

= BK}E

o = £, o (88)

roe & - TONMHa reoTeKCTUNbLHOro MaTepuana;
Eawn K, - koapduumeHTbl unbTpaumm COOTBETCTBEHHO FEOTEKCTUIBHOMO MaTepuana M necka C y4eTom
Harpy3ku oT Beca HachbInu, M/CyT.

TonwwmHa pa60qe171 I'IJ'IaTd)OprI MOXeT ObITb CHMXeHa B 1,5 pasa npu yknagke norfioTHa CniowHbIM CrioemM Ha BCH
LLUMPUHY NoAoLWBbl HacbInwu. O6ca,1:|,Hy|o pr6y B 3TOM Clly4dae norpyxatrT 4yepes reOCUHTETUYECKNI maTtepuan.

4.100. MNMpouecc norpy>keHnsa apeH COCTOUT U3 CneayoLwmux onepawmi:

- 3anpaBka ApeHbl B 06cagHyto Tpyoy;

- ee Morpy>xeHue n n3BneyeHne; obpeska ApeHbl;

- Nepeesn Ha HOBYO TOYKY; CMEHa KaTyLLKN C APEHOM;

- CTbIKOBKa APEH C pasHbIX KaTyLUekK.

3anpaBky ApeHbl B ob6cagHyi Tpyby BbLIMOMHAKT OOAWH pa3 Ansg BCero y4vactka C NOMOLLbIO MPOBOMOKMU,

npogesaemon B Tpyby. [peHy 3auennsaT 3a KOHeL MpPOBOMIOKM W NPOTArMBaloT CkBO3b TpyOy. KoHeu ApeHbl
060opaunBaloT BOKPYT SKOPS 1 BHOBb 3anpasnsioT B TPyOy.
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MorpyxeHne obcagHoi Tpybbl BedeTcs paBHOMepHO. [MoabeMbl, Oaxe KpaTKOBpeMeHHble, HedonycTumbl. Mo
JAOCTWKEHUM 334aHHON OTMETKN HauMHaloT u3BriedyeHne TpyGbl M3 rpyHTa, KOHTPONUPYS BU3yarnbHO CMaTbiBaHWe ApeHbl C
kaTywku. Mocne nomnHoro Bbixofa TpyOy MoAHUMalT Hag ypoBHeM 3emnu Ha 30 cMm, obpe3aloT ApeHy HOXHULaMmu,
ocTaBnisis koHel, okono 20 cM. Bbixogswwmin M3 TpyObl OTPe30K ApPeHbl CTOMOPAT SIKOpeM, 3anpasrsiioT B Tpyoy u
nepemeLLatoT Ha HOBYHO TOUYKY.

lMocne Toro kak OgpeHaXkHasl NeHTa Ha KaTyllke KOH4YMnacb, MOCMEOHIO CHMMAaKT U 3amMeHsloT HoBoMW. KoHel
NEeHTbl COEAMHSAIOT C HA4Yanom neHTbl Ha BTOopown kaTylike. CoeqMHEeHne OCyLLEeCTBNAETCH BHAXMNECT CLUMBKON HUTKaMMU,
NPOBONOKOWN UInn ckobkamu.

Xopa paboT no norpykeHnto apeH obsa3aTternbHO PUKCMPYETCs B XXypHane NpousBoacTBa paboT ¢ yka3aHMeEM MecTa,
rnyOuvHbI NOrpyXeHWs1, XapakTepPUCTUKA MaTepumana, wara ApeH.

5. OpraHusaums Ha6nogeHun 3a gechopmaLMsiMU HacbINU B MpoLiecce CTPOUTENbLCTBA U IKCMyaTauum

5.1. Mpu coopyXeHUM 3eMISAHOro MosioTHa Ha cnabbix rpyHTax, KpomMe OGYCIOBIIEHHOMO O6LMMY HOPMAaTUBHLIMU
[OKYMEHTaMMn KOHTPOISl Ka4ecTBa CTPOUTENbCTBA, HEOGXOAMMBI creluarbHble HabniogeHus 3a gecdopMaumsiMy HacbInm
N OCHOBaHWA. BOMbLUMHCTBO KOHCTPYKTUBHbIX peLleHui npeaycmaTpyBaloT onpefenieHHbIi TEXHOMOMMYECKUN PEXUM
BO3BEAEHUsI 3eMIIAIHOIO MOJIOTHA, KOTOPbIA HEBO3MOXHO NPaBUIbHO OCYLLECTBUTL 6e3 cUcTeEMaTUYEeCKMX BU3yarbHbIX U
WHCTPYMEHTarnbHbIX HabnogeHuin. MNoatomy mMeponpusitus no HabnoaeHwo 3a AecdopMaumsiMu 3eMIISIHOrO MOSIOTHA B
nepvog CTpoUTENbCTBA /0 MOMEHTA CAa4n ob6bekTa B 9KCNyaTauuio AOMKHbI OblTh BKIIOYEHbI B CTPOUTENBHYIO CMETY.

5.2. OCHOBHbIMM 3ag4a4amu HabNAEHNN ABNASAIOTCSA:

- KOHTPOSb 3a BENUYMHOM OCaAKM U 3aTyXaHMeM ee BO BPEMEHM;

- (bMKCUpOBaHME BO3MOXHBLIX TOPU3OHTANbHbLIX CMELLEHWI FPYHTA HaCbINu;
- BbisiBNeHMe obpa3oBaHus Bbinopa cnaboro rpyHTa OCHOBaHUS.

OcHoBHble HabMOAEeHUs BLIMOMHAIOTCA NPOU3BOACTBEHHOW nabopaTtopueit. [JOMoNMHUTENbHO K MepeyvncrieHHbIM
MPOEKTOM OpraHu3aummn CTPOUTENbCTBA AOPOrM MOTYT ObITb YCTaHOBMEHbI HAGMOAEHMS! MO cneumaribHbIM MeToaukaM 3a
MU3MEHEHMEM TOPOBOTO [AaBIiEHUsi B TPYHTE, TMOCIOMHBIMKW OCafKkaMU OCHOBaHWS, W3MEHEHWeM TMOPOSIOrMYECcKoro
pexuma, ynpyruMmu npornéamu nokpbiTusl, a Takke ANUTENbHBIMU OCadkaMu B NepUog SKCnyaTauum Oporu.

5.3. HabniogeHus 3a BepTUKarnbHbIMU NepemMeLleHNAMN BbINOJTHAKTCA NO 0CagO04YHbIM MapKaMm.

[MpocTenwasa KOHCTPYKUUA Mapku COCTOMT M3 KBAApPaTHOM CTanbHOW NMUTbl TOMWMHON 4-6 MM pa3mMepoM He
meHee 0,5x0,5 M C npMBapeHHbIMU C HWXHEW CTOPOHbI MO LIEHTPY 3a0CTpeHHbIM WTbipeM (anuHon 30 cm) ans
(PUKCUPOBAHUA M C BEpXHEM CTOPOHbI MepHOW LwTaHron (u3 Tpybbl gnametpom 50 mm). [OnuHa MepHOW LITaHru
NPUHMMAETCHA PaBHOW NPOEKTHOM TOMLLMHE HACBINMHOrO Cros B LIEeNsiX NpeaoxXpaHeHnst OT NOBPEXAEHUN ee TPaHCNopPTOM
npy BO3BeAeHUM Hacbinu. LLUTaHry MOXHO COCTaBnATb M3 OTAENbHbIX 3dnemeHToB anuHon no 30-40 cm. [Mnuty
3aKknagblBaloT Ha NOBEPXHOCTY cnabon ToNWwmW HENOCPEACTBEHHO Nepes OTChINKOM NepBOro cros Hackinu. BepTukaneHas
OoTMEeTKa MNnUTbl PUKCUPYETCA HUBENMPOBAHNEM C YCTAHOBKOW PeVKU Ha 06pe3 MEPHOW LUTaHIW.

MonepeyHukn ons HabnogeHus 3a ocagkow HasHayalT B caMom rriybokoM mecte n ganee vepes kaxgble 50 m.
OcapgoyHble Mapku ycTaHaBnuBaOT MO TPW Ha KaXAoM nonepeyHuke (ogHy oceByto M aBe 6okoBble B 1 M OT GPOBKM
HacbInwm).

5.4. HabnogeHus 3a ropusoHTanbHbIMU NEPEMELLEHUSIMU U BO3MOXHbIM BbIMOPOM BeAyT MO OOKOBbIM Mapkam,
YCTaHOBIEHHbIM B OOHOM CTBOPE, a Takke No AOMNOMHUTENbHbIM, YCTAHOBMEHHbLIM Ha NOMNEPEYHMKE Ha PacCTosiHUK 3-5 M
OT NOAOLLBbI HAcCbINU. 3aMepbl FOPU3OHTaNbHbIX CMELLEHWUIA BEAYTCS C NOMOLLbIO TEOAOSNIUTHON ChEMKW.

5.5. HabniogeHuss 3a ocagkon wu rOPU30OHTAalrlbHbiIMM CMeELWeHnAMU BedyTCA B nepunon BO3BEOEHUA Hacbinn
eXeOgHEeBHO, nepBble TpU Mecdua nocre noJiIHoro Bo3BeaeHunA Hacbinu - eXeHegeribHO, B JanbHenwemM - o caadn
Ooporn B aKkcnnyatauuto 2 pa3a B Mecdl. I'IpM o6Hapy>KeH|/w1 pe3Koro yeerim4yeHna ocagkm unu CMELLEHM HacbIinn B
nrnaHe ee OTCbINKy HemMeanlneHHO npeKkpawakT AONd BblABNEeHUA NPpUYnH p,ecbopmau,wh N KOPPEKTUPOBKUN TMPOEKTHbIX
peLueHvuZ. B cny4yae (bMKCI/IpOBaHMﬂ noTepn npo4YHOCTU OCHOBAHUA Ha3HaA4YakTCA MeponpuAaTua no nukeungauunm
OnacHOro COCToAHUA N npenynpexaeHna AanbHeunwero pa3BuUTUA ,u,ed)opmau,mm HacbINn N OCHOBaHUA.

5.6. lMpn HanuMuuu YeTbIpeX-NATU M3MEPEHNIN OCaaKM B NEpBbIN Mecsl Nocne BO3BeAEeHUS HacbIiNu AanbHEenLWyo
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ocafiky MOXHO NPOrHo3mpoBaTb No gopmyne

i
T+’

5o=5, (89)

roe s, - NoriHas pacyeTHas oca/ka, onpeaenieHHas no pesysibTataM KOMMIPECCUOHHBIX UCTbITaHWIA;
£ - BPEMSI C Hayarna OTCbINKX HacbInu;

T - napaMmeTp, XxapakTepu3yoLMii MHTEHCUBHOCTb 3aTyXaHUsl OCaaKu.

Ons ucnonb3oBaHWs 3Toi POPMyNbl CTPOST rpaduK KoHconupaaumu B koopauHaTax (£, £/5) | uto paet
BO3MOXXHOCTb CMpPSIMUTL KPUBYIO Ocadku. B aTom cnydyae xod ocagkv 3anucbiBaeTcs B BUOE YPABHEHUS F/5 = qi + 4.

[Nanee HaxodsT BenuuuHy napametpa f = &' .5, , rae k- OTPe3ok, oTcekaeMbli rpacdpvkoM Ha ocu ¢ /5. TaHreHc yrna

HaKroHa rpadvka ecTb BenmumHa, obpatHas ctabunuamposarHon ocagke a = 175,

5.7. B cnyyasx, ecnu pOaHHble HabnogeHuin 3a akTMYeCKUMM OcadKkamy CYLIECTBEHHO OTNMYaloTcA OT
pacyeTHOro NporHo3a npoTekaHuss ocafku, B paboyem MpoekTe credyeT YTOUYHUTb pacyeTHble XapaKTepUCTUKU rpyHTa
(k03P PULMEHTBI KOHCONMMAALUM U CKUMAEMOCTM) NMyTeM 0b6paTHOro nepecyeTa no pakTUYeckM AaHHbIM OCaaKu U Ha UX
OCHOBE YTOYHUTb KOHCTPYKTUBHBIE PELLUEHUS U PEXXMM OTChIMKM HaCbIMNK.

58.B npouecce so3BeneHnd Hacbinn Ha cnabom rPpyHTE HeobxoouMMO cucTeMaTU4ECKN KOHTpOJIMpoBaTb TOJILLNHY
HacCbIMHOro Crio4d, onpengendrwyo BEeJIM4YnHy Harpy3km Ha OCHOBaHWE B 3aJaHHbIN MOMEHT BpEMEHN. Ons aton uyenn
MOXXHO MCMOSMb30BaTb Te€ Xe 0Cado4Hble MapKku C HapawnBaemMbiMU LLUTaHramuy, Ha KOTOpble OO0JPKHa ObITb HaHeceHa
pasmMeTKa. KOHTpOJ‘Ib MOXeT ObITb OCyLUEeCTBIIEH TakKXe C NOMOLbK JN1erkoro gquHamMmmn4ecKkoro soHga munm nytem 6ypeH|/|;|
30HOANPOBOYHbIX CKBaXXWUH.

5.9. Mpu cooTBeTcTBYlOWEM 06OCHOBaHMM B MNpoekTe HabnwogeHus 3a gedopmMauusaMy Hacbinv Ha cnabom
OCHOBaHUM NPOBOAATCA W B MNpoLecce 3KcnnyatauMm aBTOMOOWMBHOM O0porM B NEPBbIN rof nocre 3aBepLueHust
cTpouTenbcTBa. Takue HabnwogeHus obasaTenbHbl NpU CTaAMAHOM CTPOUTENBCTBE 3EMISIHOrO MOMIOTHA U YCTPOWCTBE
OOPOXHOM ogexapl.

Mpunoxenue 1 (A)
OVNHAMUYECKWUIN PACYET 3EMNAHOIO NMOJIOTHA
OuHamnyecknin pacyeT NPOM3BOLAT TOMbKO ANA HAcbiNen, B OCHOBaHMM KOTOPLIX 3aneraeT Topd, ecnu TonwmHa
HaCbIMHOrO CII0S, pacCYNTAHHOIo CTaTMYECKMM METOAOM, MeHee 3 M.

[nHamunyeckuin pacyeT CBOOUTCSA K YOOBNETBOPEHMWIO CMEayIoLLEro YCIOBUS:

2 dawm £ dan , (A1)

rae cdaxm- YCKOPEHMe konebaHwnii NpoeKTUpyeMoi Hackinu Ha Topde;

i 3om - MPEOENbHO JOMYCTUMOE YCKopeHue KonebaHui Hackinu, Ha Topde, onpegenseMoe B 3aBUCUMOCTU OT TUNa
NPOEKTUPYEMOTrO NMOKPBLITUS U YaCcTOThbl konebaHun Hackinu (pnc.A.1).
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Puc.A.1. MNMpepensHO gonycTuMbIe YyCKOpeHUs konebaHuii 3eMnsHOro nonoTHa Ans:

| - ycoBepLUEHCTBOBAHHLIX KanuTasnbHbIX NOKPbITUA; |l - ycoBEPLUEHCTBOBAHHbLIX 061erYeHHbIX NokpbITuiA; I -
nepexogHbIX MNOKPbITUN

YckopeHune konebaHuin NpoekTUpyeMon Hackinu Ha Topde onpeaensieTcsi no opmyrne
4.2
D parm = A w7, (A2)

roe 4 - amnnutyaa konebaHui HacbInuy;
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@) - KpyroBasi YactoTa CO6CTBEHHbIX KONebaHUn HacbINu.

Amnnutygy konebaHun HacbinuM Ha Topde onpenenstoT no dopmyne

A=Ky, -1, (A.3)

roe 7 - ynpyrmin npornd TOpdsIHOrO OCHOBaHMsl, BbI3blBAEMbIA CTATUYECKOW Harpy3koW OT Koreca pacyeTHOro
aBToOMObUns;

K3~ AVHaAMUYECKNiA kKO3 ULMEHT, XapakTepusytowuii yBenuyeHne npornba 3a cyeT adhdekrta NoABMKHOCTM
Harpysku.

OuHamuyeckuit pacyeT He06XoaUMO NPOU3BOAMUTL B TaKOW NOCNeaoBaTENbHOCTHU:

a) onpefennTb 4acToTy cOBCTBEHHbIX KonebaHunn Hackinu Ha TOPHPSAHOM OCHOBaHWM;
0) onpegenuTb amnnMTyay KonebaHui Hackinu;

B) BbIYMCMUTb YCKOPEHME KonebaHni NpoeKTMpyeMOon HackInw;

r) onpenenuTb NpeaenbHO JoNyCTUMbIE YCKOPEeHUS konebaHun;

) NpoBEpPUTb JOMNYCTUMOCTb YCKOPEHUI konebaHui NpoeKTUPYEMON HaCkINu;

€) HaMeTUTb MEepOonpUSATUA MO YMEHbLUEHUIO YCKOpPEHWA konebaHui, ecnn OHW NpeBbIWalT npefenbHo
A0NyCTUMbIE BENUYMHBI.

OnpepeneHune 4acToT CO6CTBEHHbIX KonebaHuit Hacbinen Ha TOPHSIHOM OCHOBaHUM
Mpn onpeaeneHnn 4actoT COGCTBEHHbIX KoneGaHui Hacbinu, B 3aBUCUMOCTM OT OTHOLUEHWS €€ TOSLWMUHbI K
TOMLYMHE OCTaBIIAEMOro criost Topdha, crefyeT paccMaTpuBaTth ABa PacYeTHbIX Cryyas:
1-n- hy thy 205;
2-- hy thy <05,

YacToTbl cOBCTBEHHbIX KOnebaHui HackInen Ha TOPhsIHOM OCHOBaHWK ONpeaenstoT No hopmynam:

a) ans 1-ro pacyeTHoro cryyas

e (A4, a)
©) ona 2-ro pacyeTHoro cny4yasi
Em: K
v h1 N If T,
T 2 1
pr|l+t—= : (A4, 6)
3K,

B dopmynax (A.4) Enp - NPVBELEHHbI MOAyfb YMNpyroctn Ttopda, Y4YMTbIBAKOLWMA OTCYTCTBUE OBOKOBbIX
nepemMeLLeHunn konebnwoLencs NnpuamMbl TOPPSTHOroO OCHOBaHUS:

_p (-’
B = Ee o -, (A5)
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rae E . - mopynb ynpyroctn GonoTHoro rpyHTta, ynioTHEHHOrO Maccoi Hacbinu, KOTOPbIA ONPedensoT Mo AaHHbIM
KOMMPECCUOHHBLIX WM LUTAMMOBbIX UcnbiTaHuin, MMa. [Onsa TopdsHbIX rPYyHTOB &, OonyckaeTcs onpenenstb Mo
9KCMEPUMEHTASIbHOM 3aBuUCMMOCT Hp, = F(pg: Aop ), npuBeseHHon Ha puc.A.2 (g - NAOTHOCTb CyXoro Topda B
NPVUPOOHOM 3arneraHuu, r/cm> ;

Mg - OTHOCUTENbHAA Aedopmaums cxaTust Topda, ynioTHEHHOrO Maccoil HackInm);

k- cpegHee 3HayeHue koadbdumumeHTa lNyaccoHa anga Topda. MNMpu OTCYTCTBUM AaHHbBIX UCMbITAHUI AOMyCcKaeTcs

npunsts 4t = 0,35, B atom cnyvae Hyy = 11415,

g - yckopeHue cBoBoaHoro nageHust (g = 3.8 m/c2).

""'cxc

LRRN LERS

0.6

05 |

04

0,3

0.2

0,1

Pl I i i I J.I.I_-.J.JI.J.J. IETEE FeeEE FE

0 1,0 2,0 30 4.0 50 6,0 o E..

Puc.A.2. Homorpamma gnsi onpefeneHns moaynsi ynpyroctu TopdsHOro OCHOBaHms

KI =.32H;"r.32m; Kg =Jl:lmf';ﬂn.

3nechb ﬂzn- obLaga TonwmMHa HacbINHOro cnos, cMm, (puc.A.3);

#,, - TONWWMHA criost Topdha Nof Hackinbio, cM, (puc.A.3);

Hmn [y, - COOTBETCTBEHHO CpeHUE NINOTHOCTU IrpyHTa Top(ba N HacbInu, r/cm 3 ;

T - KoappumLmMeHT, onpeaensemblii no rpaduky (cm. puc.A.4, 6);
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Ppacq - pac4yeTHas Harpyska Ha OCHOBaHue, Kr/cm 2;

ot - koapdmumeHT M.U.Mop6yHoBa-MocanoBa, onpenensemblii B 3aBUCUMOCTM OT OTHOWeEHUs 24, [ L) no
Tabn.A.1.

4 - al £
_ A 1 £+ 7 B
=
1 VI8 I
2B a 3
TSN e s it W B
; | |
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\ =1 &
* L
- 1. 1
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- q &t == 3
T u.n“‘I h,E, = E s
] -
I i a4
1 v hE, T E com
h,E, , E
] 5 v

Puc.A.3. PacyeTHas cxema
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Puc.A.4. Mpacbukun ana onpepeneHnst KOIPDULMEHTOB EFn 1

KoadpdouumeHnT oy

2k, /D

&g

0,00

0,00

Tabnuua A1
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0,25 0,13
0,50 0,26
0,75 0,39
1,0 0,50
1,5 0,64
2,0 0,73
2,5 0,78
3 0,81
4 0,86
5 0,89
7 0,92
10 0,94
20 0,97
50 0,99
e} 1,00

O6Lwas TonwmHa HacbInHoro cnos (cm. puc.A.3)

all
1= Bgn
E i (A.6)
Ynpyrun npornd ToppAaHOro OCHOBaHWUS BbIMMCAAOT No hopmyne
'33:'1 ='£3+Soﬁug =H-:-6| +'£3::e, (A7)

roe & u J)- napaMeTpbl pac4YeTHOW Harpysku;
K- KOMMMEKCHbIA KO3MMULMEHT, YUUTLIBAIOLWMIA KOHEYHble pa3sMepbl crnos Topda W pacnpemensioyto
CNocobHOCTb HacbkINw.

Koadbduument (X} onpepensioT no rpaduky (puc.A.4, a) B 3aBUCUMOCTM OT OTHOLLEHMI Ez,:fD 7]
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by I D (B = H = 5,5y, rne  H - rny6una Gonota).

- KO3 PULNEHT U3MEHEHMS KOHTAKTHOTO HamnpsiKeHWs B CMOAX PasfuYHbIX XXECTKOCTEN, 3aBUCALLMIA, rMaBHbIM
06pa3om, OT OTHOLLEHWS! )KECTKOCTEN, BblpaXKaeMblX MOAYIISIMU YNPYroCTU.

UncreHHble 3HaueHus koadduuneHTa % kak yHKUMN oTHowenus &, [ E,, ana k&, 2 20 onpepensiot no
rpacuky (puc.A.4, 6);

# - KO9DPMLMNEHT, 3HAaYEHMS KOTOPOro MPUHMMALOT No Tabn.A.2.
Tabnuua A.2

KoadhpuumneHt #

i £25 3,0 3,5 4,0 4,5 »5,0

b 5 4 3 2 1,5 1,3

OvHammyecknin k03POULINEHT (4, ), PABHbIA OTHOLLIEHMIO MaKCUManbHOTO AMHAaMUYECKOro npornéa TopdsHoro
OCHOBaHMUS, BbI3bIBAEMOr0 ABMXYLLMMCSH aBTOMODUIIEM, K BENIMYMHE CTaTMYECKOro npornba, onpenenstoTt no rpaduky
(pnc.A.5) B 3aBUCUMOCTM OT KO3 dULIMEHTa AeMndnpoBaHusa | ) .

[ns 1-ro pacyeTHOro cryyast oH paBeH 2,67 w ;

ana 2-ro - 0,33/ B (&, B MMa).

Hmm

T

14

13

/

12 | -

~
ol

i 0,08 0,10 0,15 0,20 0.25 0,30 L

Puc.A.5. 'padhuk gns onpegeneHns gnHammyeckoro koadpdpuumnenTa

MeponpuaTua No CHUKEHUIO YCKOPEHU KonebaHUin 3eMnsiHOro NONoTHa
B cnydyasax, korga He BblnonHseTca TpebosaHwe dopmynel (A.4), obecneumBarollee fonycTumble konebaHus
Hacbinn Ha Topde, Haxoaswencs noa AeNCTBUEM AMHAMWYECKOW Harpyskv, HEOBXOAMMO HaMeTUTb MEepPOnpUATUS no
CHWKEHMIO KonebaHni.

OcHoBHbIM 1 Haubornee NPOCTbIM CrMocoOOM CHUXeEHMS YCKOpPEeHUA konebaHuin 3eMnsiHOroO NOfoTHA Ha TOp(*)FlHOM
OCHOBaHUM sABNAeTcA yBeJliM4eHune TOJIWUHbI HacCbINMHOINo Criod, 4YTto obecneunBaeT YMEHblLUEeHne 4actoT U aMnnuntyn
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konebaHui 1, B KOHEYHOM CYETE, CHKAET YCKopeHue konebaHui.

Ecnn no ycnosmamMm npoaosibHOro I'IpOCpVIJ'Iﬂ NOAHATUE HacCbINK HexXenaTtesibHO, TO AON1d yBeJIMYeHUA TOJLWUHbI
HaCbIMHOro ClosA MOXHO MNoJib30BaTbCA MeTogaMu neperpys3kn nnn 4actu4Horo BblTOp(bOBbIBaHVIFI.

MpunoxeHue 2 (B)

OCOBEHHOCTW NONEBLIX U NABOPATOPHbIX UCIMbITAHUWU CITABEbLIX TPYHTOB

MNMoneBble uccrneaoBaHus cnabbix rPYHTOB
MoneBble nccnenoBaHns rPYHTOB NPOBOASATCS C LiEbHO:

- pacyneHeHune reoniorMYeckoro paspesa, OKOHTYPUBAHWS MUHS;

- onpegeneHnst pmanko-mexaHN4ecKMx CBOMCTB NPYHTOB B YCITOBUSIX €CTECTBEHHOIO 3aneraHus;

- OLEHKM M3MEHYMBOCTUN COCTOSIHNS U CBOWCTB rPYHTOB;

- MpoBeAeHNs CTaunoHapHbIX HabnogeHnn (3a U3MEHEHUSIMU CBOWCTB FPYHTOB U T.4.).

Ona n3yyeHuss pusmMKo-MexaHNYEeCKMX CBOWCTB CrabbiX FPYHTOB MPUMEHSETCA cmamu4yeckoe U OUHaMUYeCcKoe
30HOUposaHuUe. 3TW MeTOoAbl MWCCnedoBaHWn LenecoobpasHOo codveTatb € APYyrMMM  MeTodamMu  UCCregoBaHui

(reodpumsmnyeckumn, nabopaTopHbiMU 1 T.4.).

3oHaupoBaHue cnabblx rPYHTOB LienecoobpasHo NpoBoAWTb Kak C MPUMEHEHNEM KOHYCHbIX HAKOHEYHMKOB, TakK U
npuBopamu NonacTHOro Tuna (KpblinbyaTku).

[na onpeaeneHus NPUPOAHON BNaXHOCTU U MMOTHOCTU FPYHTOB OOHOBPEMEHHO C 30HAMPOBaHMEM MPOBOAUTCS
oT6op Npob6 rpyHToB NPo600TEOPHMKAMI C HEHaPYLLIEHHOW U HAPYLLIEHHOW CTPYKTYpamu.

MepeyeHb NpUBOPOB OIS MONEBbLIX UCCIef0oBaHNA FPYHTOB NpmBeaeH B Tadbn.b.1. MeToamku nonesbixX UCMbITaHWUI
FPYHTOB TEM UIN MHBIM NPUOOPOM M3NOXKEHbI B MHCTPYKLMKU K npubopam. MeToamkmn onpegeneHns uanyecknx CBOMCTB
FPYHTOB M3noxeHbl B cooTBeTCcTBYOWMNX [OCTax, nepeyeHb KOTOPbIX MPUMBEAEH B NPUINOXEHUN 7.

BbiGop MeToA0B nonesbIX NCCeAoBaHWIN IPYHTOB OCYLLECTBNSETCA C yY4EeTOM 3Tana usbiCkaHui (M. pasgen 2) u
yKasaHun

Tabnuua B.1

MepeyeHb NpUGOPOB AJ1s NOSIEBbIX M NTabopaToOPHbLIX UCMbITaHWI crabbix FPYHTOB

N n/n| HavnmenoBaHue npubopa | OpraHusaums-paspaboTymk HasHaueHve
1 2 3 4
1 [MeHeTpomeTp -4 TBepckol rocyaapCTBeHHbIN [CTaTuyeckoe 30HANPOBaHME GOMOTHBLIX FPYHTOB
TEXHUYECKUIA YHUBEpPCUTET
(TrTY)
2 |Casuromep-kpblinbyaTka TrTY, MTHAWMNC 3oHanpoBaHue TopsHbIX 3anexen, nnacTos
CK-8 canponeneun 1 nnos
3 |Caosuromep-KkpblnbyaTka BengopHum OnpegeneHne conpoTUBIEHUSI COBUTY
TOPSIHLIX TPYHTOB
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(npuuenHon) BYKC-NI'T

4 |NonacTtHoi npubop LUHMNC McnblTaHusa B CKBaXuHax nocne
(KpbInbyaTKa) npeaBapuTensHOro bypeHns
5 |TopdsiHon 6yp Tb-5 [nsi otbopa npob TopdsiHbIX FPYHTOB
6 |pyHTOHOC N3ymMHOro [ns B39TMS MOHONUTOB MIMOB U OPYrnX
FIIMHUCTBIX TPYHTOB MSITKOMMAaCTUYHON 1
TEKy4ennacTU4HON KOHCUCTEHLMM
7 |pyHTOHOC Dypca [nsa B39TMS MOHONUTOB UMOB U APYIKX
FIIMHUCTBIX TPYHTOB MSITKOMMAaCTUYHON 1
TEKy4ennacTU4HON KOHCUCTEHLMM
8 |YHuBepcanbHbI FPYHTOHOC LUHNNC [ns ot6opa MOHONMMTOB TOPKOB U ApYyrux
GONOTHBIX OTNOXEHWUIA
9 |MNopLuHeBON rpyHTOHOC BengopHumn [ns otbopa npob HeHapyLUEHHOW CTPYKTYpbI
cnabblx rpyHTOB
10 ([[pyHTOHOC TMNa -122 B Tpect "Antan TUICU3"  |OT60p 06pa3sLIOB IMUHUCTLIX TPYHTOB
KOMMMEKTe C 3a4MCTHbIM BAABMMBAIOLLMM CNoco6om
ycTponcTBoMm (6ypoBbiM
ctakaHom) C-142
11 [[pyHTOHOC KOHCTPYKLMMK Coto3gopHun [nsi oT6opa MOHOMMTOB cnabbIX rPyHTOB
Coto3gopHun
12 [(BanaHcupHbI KOHYC NO OnpegeneHve nNpeaenos NnacTU4HOCTY,
FOCT 5180-84 rpaHuLbl TEKy4eCcTn
13 |MukHomeTp no FOCT OnpegeneHve NNOTHOCTU YacTUL, rpyHTa
5180-84
14 (BontomomeTp OnpegenexHne NNOTHOCTU FPpyHTa
15 [YcTaHoBKkM cTaTuyeckoro Cratuyeckoe 30HAMPOBaHME CBSI3HbIX TPYHTOB
3oHanpoBaHua C-979, Ha rmy6uHy 1o 20 m
C-832, YC3K-3, YC3K-73B,
Cri-59
16 |MeHeTpomeTpo-npucTaBka CoBMelLeHVe 30HAMPOBaHNSA 1 NeHeTpaumm
(k yctaHoBke YI'b-1BC) TMIMHUCTBIX TPYHTOB
MAKA-9
17 |Byp reonora 3aBog HepteaBTOoMatuk |[ns pyvyHOro yaapHo-BpallaTensHoro oypeHus
18 [BypoBon ctaHok BypeHue ygapHo-kaHaTHbIM cnocobom B

FMUHUCTBIX FpyHTax Ao 30 M (aMameTp CKBaXWHbI
150 mm)
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HasHaveHus Tuna "AOH"

"OopcTporinpubop”

19 |BypoBoW cTaHOK BrbpaunoHHbIn cnocob BypeHust Ansi IMUHUCTbIX
(camoxogHbii) ABB-2M rpyHToB A0 30 M (auameTp ckBaxkuHbl 300 MMm)

20 |BypoBow cTaHok Kom6uHupoBaHHbI cnocob 6ypenns go 10 n 30
BYNN3-15, M-1; BYNANS3-15 M (anameTp ckBaxuHbl 150 Mm)

21 |YcraHoBka 6ypoBasi nerkas AO "Teomaw" BypeHue ckBaxuH B ycrnoBusix 6€300poxbs, Ha
YBA-1K 3a001104€eHHbIX y4acTkax

22 |pyHTOHOCHI (hrpMbl "AIIEHC" [ns oT6opa MOHOMWUTOB IMUHUCTBIX FPYHTOB OT
"ANEHC" TYronnaBKoW A0 TeKy4en KOHCUCTeHUUn

23 |KomnpeccuoHHbI npnbop KpacHosipckuit MHCTUTYT  |[Ns onpeaeneHns cXnMaemocT necyaHbiX 1
"MATOH-K" WHXEHEPHO-CTPOUTENbHBIX |FIIMHUCTBIX TPYHTOB, @ Takke XapaKTepucTuk

N3bICKaHUN NpPOCagoYHOCTM MMUHUCTBIX FPYHTOB
24 |CpesHow npubop KpacHosipckun nHctutyT  [[na onpegeneHus conpoTUBNeHUs cpesa
"MATOH-C" WHXEHEePHO-CTPOUTENbHbIX |MecYaHbIX U MUHUCTLIX TPYHTOB
N3blCKaHUi
25 |Crabunometp M-2 MockoBckuii MHCTUTYT  [[ns onpepeneHus aedopMaLMOHHbIX,
WHXXeHepoB NPOYHOCTHbIX XapaKTepUCTUK, BOKOBOro
KenesHogopPOXHOro [AaBneHnsl NecyaHbIX MUHUCTBIX TPYHTOB
TpaHcnopTa
26 |Crtabunometp "®-1" dyHAaMEHTNPOEKT [nsa onpegenexua geopMaLnoHHbIX,
NPOYHOCTHbBIX XapaKkTepucTunk, 6okoBoro
AaBMNeHns NecYaHbIX U MMUHUCTbIX TPYHTOB
27 |CtabunomeTp CTI1-80/38 OO0 "TEOTEK" [nsa onpenenexHns nokasaTtenen NPoOYHOCTA U
AedopMMPYyEMOCTN HECKarbHbIX TPYHTOB B
YCMOBUSIX TPEXOCHOIO CXaTnsi

28 |ABTOMaTM3NpPOBAHHAs OO0 "TEOTEK" MpepHasHayeHne onsa onpegenexHus
cucTema Ans ucnbiTaHns MeXaHWN4eCKNX CBOWCTB FPYHTOB B COOTBETCTBUM
necYaHbIX N MUHUCTbIX ¢ [OCT 12248-96.
rpyHToB (ACUC)

29 |MNpwubop AKcnepuMeHTanbHbI 3aBog |[Ans onpeaeneHns nokasaTenen CBONCTB
cxatus-pactsxkeHus MNCP-2[ HMNO "TiomeHbrasreonornsa” [mecyaHbIX U FMUHUCTLIX TPYHTOB (TanbIX U

Mep3nbiX)

30 (Mpubop ctaHgapTHOrO "CotosgopHun" [nsa onpegenexHns makcumarnbHOW NIIOTHOCTM
ynnoTHeHns Colo3[0pHNUM npu ONTUMarnbHON BNaXHOCTU rPYHTOB
(LIKB-927)

31 |ApeomeTp ans rpyHta Al Knuxckoe MO [nsa onpegenexHus rpaHynoMeTpuYeckoro

"XumnabopaTopnpubop" [cocTaBa
32 |ApeomeTpbl 06Lero 3A0 [nsa namepeHnst NNOTHOCTU XNOKOCTH
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Mr-4-1100-10

33 |MNpubop MHI-2 BakuHckun [nsa onpenenexHns xapakTepucTuk HabyxaHus
NpMBOPOCTPOUTENBHbIN
3aBofg
34 |MNpubop KP-00 BakuHckuin [ns onpegeneHns NPoHNLAEMOCTU IPYHTOB
Np1MBopoCTPOUTENbHbIN
3aBofg
35 |Tpybka yHuBepcanbHas OnbITHLIN 3aBog ASHIMO  [[ns onpedeneHus konnyecTsa BoAbl,
K-1 "HedTterazasromary" unbTpyloLLeics Yepes 06pasubl NecyaHbIx
rpyHTOB
36 |[[Mpubop dnnbTPaUMOHHbIN BakunHckui [nsa onpegenexHns BOAONPOHULAEMOCTHU
Tuna Mo-1 NpMBOPOCTPOUTENBbHBIA  |IIIMHUCTLIX TPYHTOB B TaGOpaTOpPHBLIX YCIOBUSIX
3aBoA npv oTCyTCTBUM BMOpaLum
37 |PH-10L13Y AOST "TromeHckuIn Becbl ans rpy6oro B3sewmBaHus go 10 kr
Np1MBopoCTPOUTENbHbIN
3aBog"
38 |PH-3L113Y BakunHckui Becbl MexaHn4yeckne HacTomnbHbIE A0 3 Kr
Np1MBopoCTPOUTENbHbIN
3aBog
39 |PH-6L113Y BakunHckui Becbl MexaHn4yeckne HacTomnbHbIE A0 6 Kr
NpMBOPOCTPONTENBHbIN
3aBog
40 [Becbl nabopaTopHble ocmeTp3aBos, [ns To4yHOro onpefeneHns Macchl BeLlecTsa
KBagpaTHble 4 knacca npu BbINONTHEHUN NabopaToOpHbIX aHanu3oB
BJTKT-2kr-M
41 [BJTIK3-500 ocmeTp3aBof, [ns onpegeneHna macchl BewecTsa U ee
permcTpaumu
42 |BJIKT-500I-M ocmeTp3aBos, [ns onpegeneHna maccel BewecTsa U ee
permcTpaumu
43 |lWkad cywmnbHbii N 3 3aBog "3AnekTpogeno” HarpeBaTenbHbI npubop
r.C.-Metepbypr
44 (Wkad cywmnbHbIN n/a 400/2 r.Tyna HarpeBatenbHbI npubop
BaKyyMHbIn - 0,035
45 [MydenbHas neub CHOIJ KokyeTasckui HarpeBatenbHbI npubop
1.6.2.5.1/9* MeXaHU4YecKuin 3aBof,
46 [Habop rmpb 4-ro knacca ocmeTp3aBof, Macca, kr - 2. [ina onpegeneHnsa maccol npu

TEXHUYECKNX aHann3ax
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47 [Habop rmpb 2-ro knacca
r-2-1110

focmeTp3aBos,

[ns TexHuyecknx aHanM3oB NOBbILLEHHON
TOYHOCTU

48 |TepMoMeTpbl PTYTHbIE
CTEKNsAHHbIE
na6opatopHble TI1-3

MO "Tepmonpubop" r.KnuH [dnanasoH:

0-450°C

0-600°C

Feodusnyeckme MeToabl MHXXEHEPHO-reoNorMYeCcKNX U3biICKaH1UN
Bbibop meToga reomanyecknx UCCNefoBaHUM M MX KOMMIEKTOBaHME crnegyeT MpoBOAMTb B 3aBMCUMOCTU OT
pewaemMblX 3a4a4 W KOHKPETHbIX WHXEHEPHO-reoslorMyeckmx YCroBMW B COOTBETCTBMM C Tabn.b.2 cormacHo
. Hanbonee adhdekTMBHO reoduanyeckme MeToabl NCCreA0BaHUA NCMNOSb3YOT NPY N3yYeHUN HEOAHOPOLHbIX
reonormyecknx 0O bLEKTOB, KOrga ux reopunsnyeckme xapakrepmcTuK/ CyLLeCTBEHHO OTNYaoTCA Apyr OT Apyra.

MeToabl reohnanyecknx nccrnegoBaHun

3agayun ncenegosaHumn

eodusnueckne metoapl

OCHOBHbIe

BCnomMoraTesibHble

OnpeueneHme reoyiorm4eckoro CTpoeHna maccmea

Penbed KpoBnu ckanbHbIX 1
MEp3IbIX IPYHTOB, MOLLHOCTb
HecKanbHbIX 1 TanbIX
nepeKpbIBaoLLNXCS TPYHTOB

OnekTpopasBenka meTogamum
anekTponpogunupoBanus (3MM) n
BEPTMKaNbHOIO 3MeKTPUYECKOro
30HAMPOBAHMSA MO MeToay
KaXyLLIMXCS1 CONPOTUBIEHUIA
(B33); cencmopasseaka
MEeTOAOM NpenomMneHHbIx (MMNB)
N oTpaxeHHbIX BonH (MOIB)

B33 no meToay ABYX COCTaBNSIOLLNX
(B33 MAC); yactoTHOE
ANeKTPOMarHMTHOE 30HAMPOBaHNE
(Y3M3); anponbHO-3NEKTPOMArHUTHOE
npodunuposanue (A3MI1); metoq
oTpaxeHHbIx BonH (MOB);
rpaBupasBegka

PacuneHeHue paspesa.
YcTaHoBneHue rpaHnuL, Mexay
CMOSIMU Pa3nMYHOrO
NTOMOIMYECKOrO COCTaBa U
COCTOSIHWSI B CKalbHbIX U
ZMcnepcHbIX nopoaax

B33; MINB; pasnuyHble BUAbI
KapoTaxa - aKyCTU4eCKUiA,
ANEKTPUYECKNI,
pPagnon3oTOMHbIN

B33 MC; B33 no meToay BbI3BaHHbIX
noteHyunanos (B33 BI1); YOM3;
BepTUKarbHOE CerlcMmnyeckoe
npocunuposanne (BCI1); HenpepbiBHOE
celricMoaKkycTm4eckoe nNpounmpoBaHue
Ha aKBaToOpPUSAX

MN3yyeHune ruaporeonornyecknx ycrosui

my6vHa 3aneraHns ypoBHS
noA3eMHbIX BOf

MrB; B33

B33 BIN

Tabnuua B.2
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Fny6MHa 3aneraHuna, MOLWHOCTb
JTIMH3 COJ1EHbIX U NpeCHbIX BO4

ar; 3 MAc; B3g;
pe3ncTUBNMeTpust

B33 MAC; B33 BIT; YoMS3;
pacxogomMeTpus

[JuHamuika ypoBHS 1 TemMnepaTypa
NoA3eMHbIX BOJ,

CrauuoHapHble HabnogeHus
B33; MINB; HENTPOHHbIN
kapotax, (HH); repmomeTpus

HanpasneHue, ckopocTb
[BWXKEHUS, MECTa Pa3rpy3Kiut
NOA3eMHbIX BOJ, U3MEHEHWE UX
cocTtaBa

PesuctnBumeTpus;
pacxo4oMeTpusi; METOL,
3apsbkeHHoro Tena (M3T); MNC;
B33

TepMoMeTpusi; CNeKTPOMEeTpuS

Sarpﬂ3HeH|/|e noasemMHbIX BOA

B33; pesuctusnmeTtpus

rnc

Vl3yqu|/|e CcOoCTaBa, COCTOSIHUS U CBONCTB FPYHTOB

MecyaHble, IMUHUCTLIE 1
nbinesarble, KPYNHOOGNOMOYHbIE:
BMaXHOCTb, MAOTHOCTb,
NopucTOCTb, MOAYIb
Aecbopmanym, yron BHyTPEHHETO
TPEHUs U cuenneHue

PasnuyHble BUabI kapoTaxa,
BCI1

Mr1B; cencmunyeckoe npocBevmBaHue;
nabopatopHble nameperns YOC un
CKOpOCTeW ynpyrux BomH

lMecyaHble 1 rmuHUCTLIe
Mep3nble! BITaXHOCTb,
NbANCTOCTb, NNIOTHOCTD,
NMOPUCTOCTb, BpeMeHHOe
conpoTtueneHne oaHOOCHOMY
cXaTturo

PasnuyHble BUabLI kapoTaxa,
BCIM; nabopaTtopHble namepeHusi
Y3C u ckopocTer ynpyrx BOSH

B33; BO3 MAC

I/Isyqume reosiorm4ecknx npoueccos n nx N3MEHEHUIN

VI3MeHeHWe Hanps»keHHOro
COCTOAHUA U YNITOTHEHUA TPYHTOB

MMB; BCI; cencmuyeckoe
NpocBeYnBaHNE; pasnuyHble
BUAbI KAPOTaXa;
pPe3nUCTUBUMETPUS B CKBaXKMHAX U
BOL0EMAX; rpaBUMETpUs

Perncrpaums ectecTtBeHHOro
WUMMNYIbCHOrO 3NEeKTPOMarHMTHOro Nons
3emnu (EMBOMIMI); MNC; amaHaLmoHHas
CbeMKa

Ononsuu Mr1B; 3rI1; BO3; pasnuyHble MC; pexvmMHble HabnoaeHus
BMAbI KapoTaxa aKyCTUYECKOW SMUCCUUN; MarHUTHbIE
MapKu; SMaHaLMOHHas CbEMKA;
ENOMIM3
Kapct B33 MAC; 3M; MNC; MMB; OrM; |B33; B33 BIM; M3T; amaHaunoHHas

pa3nunyHble BUAbl KapoTaxa;
PEe3NCTUBNMETPUA B CKBaAXXNHAX U
BoAoeMax; roaBumMeTpud

CbeMKa

N3MeHeHne MOLLHOCTU criost
oTTauBaHus, TemnepaTypbl U
CBOWCTB Mep3sibIX IPYHTOB

B33; BI1; MIMB; BCIT; pa3nunyHbie
BMAbI KapoTaxa

nc; 4ama3
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[na obecneyeHnss OOCTOBEPHOCTM UM TOYHOCTU WMHTEpRpeTauuy pesynbTaToB reoUsnyecknx WUccrenoBaHui
MPOBOAAT M3MEPEHUS] Ha KOHTPOSbHbIX yYacTkax, Ha KOTOPbIX OCYLLECTBMSeTCH WU3yyeHue reonormyeckon cpedbl C
UCMONb30BaHMEM Takux paboT, kak OypeHuWe CKBaXWH, TMPOXOAKM LWYpdOB, 30HAMPOBaHWS, C OnpeaeneHuemM
XapaKTEPUCTUK IPYHTOB B MOMEBLIX 1 TabopaTopHbIX YCIOBUSAX.

Bce FEO(*)VISI/I‘-IECKVIG MeToAbl, NPpUMEeHAeMblE€ B OOPOXHOM CTPOUTENIbCTBE, MOXHO pa3fesinTtb Ha cneayrLwimne:
CEVICMoaKyCTI/I‘-IECKI/Ie, AN1eKTpopa3Beo4yHble, pagnosiokaunoHHble, Pagnon30TONHbIEe U Opyrue.

Celicmoakycmuyeckue mMemoObl OCHOBaHbl Ha M3y4YeHMN PacrnpoCTPaHEHWUs! B PasfnyHbIX TPYHTaxX ynpyrux BOJSIH,
Bbi3BaHHbLIX B3pblBaMXM WNM yaapamu. PasnuuHble TpyHTbl XapaKTepusylTCsi pas3HOM CKOPOCTbIO MPOXOXKOEHUS
CENCMMYECKMX BOJIH, 3aBUCSLLEN OT COCTaBa, MOPUCTOCTU, BMAXHOCTWU, CTPYKTYPbl U HaNpsiKeHHO-AeOPMUPOBAHHOMO
COCTOSIHMS TpyHTa.

MpvHUMN OeicTBUA MeToda 3ak/ilovaeTcsl B Credylolem: Ha MOBEepPXHOCTU 3eMM CO34aeTcsl MCKYCCTBEHHOe
3emneTpsceHve (yoap). Cercmmnyeckne BOSHbI, NPOX0as Yepes pasHble Crow Mo rny6GuHe, UCMbITIBAT OTPaXKeHUe U
npenomrneHve. YacTtb nagatollen BOMHbI OTpakaeTcsl OT OTpaxaloweW rpaHvubl W BO3BpallaeTcsi K [AHEBHOW
noBepxHOCTU. PUKCUPYSA BpeMsa t, Mpoluealee ¢ MOMEHTa BO30yXXOeHWsl yNpyroro curHana 4o MOMeHTa BO3BpaLleHust

NosiIe3HON OTPaXXEHHOW BOJSIHbI, U 3HAst CKOPOCTb PacnpoCcTpaHeHUss CEMCMUYECKUX BOSTH B FPYHTE 11, NIErko paccuutaTtb
rnyOuvHy 3aneraHust OnopHOro ropmusoHTa: H =11 &2 .

N3 obopynoBaHusa ons cencmMopasBekM HambonblUMA UHTEepeC npeacTaBnsieT NOMHOCTbIO aBToOMaTU3NpOBaHHAs
96-kaHanbHas cenicMudeckas ctaHums "(Opu3oHT", KOTOpasa No3BonseT UKCUpoBaTb MHGOPMALMIO B UMPOBOM BUAE
Ha MarHUTHOM HocuTerne. YCnewHo npuMMeHsieTca M nepenswxHas cercmudeckas ctaHums "louck-1" Ha aBToMobune
FA3-69. ®IYI "PoccTponmsbickaHus" yCNewHo MpoBeno MUCNbITAaHWUS W NOArOTOBUMO K CEPUAHOMY  BbIMyCKY
cericmopasBeoYHyI0 cTaHuuio "[duoreH-24".

MH)KeHepHaFl ceﬂcmopassep,xa n3y4vyaet ocobeHHoCTH CTpOEHUA camon BerHeVI 4acCTu reoJsiorm4eckoro paspesa ot
HECKOJTIbKUX MeTpoB [0 FJ'IY6VIHI:I 50 M. B cBssn c 4em, CeIZCMoaKyCTI/I‘-IeCKVIIZ MeTo[ C ycnexomMm npuMeHArT AOnd
BblABJ1EHNA OMOJIBHEBbLIX MAaCcCuBOB, Npu nccrneagoBaHNAX MOLLHOCTHU TOp(*)FIHbIX OTNOXEHUI N penbecba OHa 6ornoTa, gns
onpeneneHna ypoBHA FPyHTOBbIX BOA U 06Hapy>|<eHV|s=| KapCTOBbIX NnosiocTen, a Takke Ans YCTaHOBJ1IEHNA MOLLHOCTHU
MHOros1eTHeMepa3JibiX rPYHTOB.

OpHako  MpUMEHeHME  CEeWCMOaKyCTUYEeCKOro MeTofda Ans  JIMHEWHbIX  WU3bICKAHWIA  FeONIOrMYeckMx U
TMAPOreoriorMyeckmx yCroBuii Tpacc aBTOMOOUIbHBLIX AOPOr Mano3@EeKTUBHO 13-3a HU3KOW ero Npou3BOAUTENbLHOCTY,
B TO BpeMmsl Kak Ansg HebomnbLUMX M CIOXHbIX Y4aCTKOB Tpacc (KapcTOBble, OMOM3HEBble y4acTku M T.4.), a Takke

TEPPUTOPUM (HaNpUMep, NMof, Kapbepbl, NPON3BOACTBEHHbIE 6a3bl UMM TPAHCMOPTHbIE Pa3BA3KM), MNOWAaALI 1-2 kM2,
CeNCcMOaKyCTU4ECKNIN MeTo MOXET OKa3aTbCs He3aMeHUMbIM.

Bnekmpopaseedka. CyTb METO[OB 3/1EKTPOPa3BEAKN 3aKIO4YaETCS B TOM, YTO B r€0TOrMYeckol cpee ¢ NoMoLLbio
MUTaIOLLMX 3IeKTPOAOB BO30YKAAeTCs MOCTOSIHHOE UMM HM3KOYaCcTOTHOe MepeMeHHoe More, a ¢ MOMOLLbIO MPUEMHbIX
3MEeKTPOAOB M3MEPSIOT Pa3HOCTb MOTEHLMArIoB B FPYHTOBOW cpede MeXAy NPVEMHbIMU anekTpogamu. Mo pasHocTu
NOTEeHLUManoB, TOKY, pasmepaM YCTAHOBKM 3MEKTPOAOB BbIMMCHSAIOT Ha COOTBETCTBYHLIEN ry6uHe ConpoTMBREHUE
rPyHTa, Mo KOTOPOMY CyaaT M o ero Buae. Kak npaBumno, yaenbHble CONPOTMBIEHUS PasnnYHbIX BUAOB FPYHTOB CUMbHO
OTNMYAIOTCS, YTO U NO3BOMSAET MO pesynbTataMm U3MepPeHui onpeaennTb B rpyHTa.

B 3aBMCMMOCTM  OT CXeMbl pasMelleHns  nUTalWwux W NPUEMHbIX  3NEeKTPo4OB  pasnuyarT
anekTponpogunupoBaHue (M3MEHEHME reosnorMYEeCcKMX CroeB MO ANWHE Tpacchl B npegenax m3yyaemom TOnwiu) mnm
3NEeKTPO30oHAMpPOBaHME (reonornyeckuin paspes no rnyobuHe) rpyHTOoB.

Mpu wm3bICKaHUAX TpacCc aBTOMOOMIbHLIX [[Opor npuberalT K METOAQy 3NEKTPUYECKOro 30HAMPOBAHMUS.
OnekTpo3oHaupoBaHue npoBoasT Yepes3 100-300 m no Tpacce, ¢ pasHocaMu 3nekTpoaoB He cbiwe 100 M.

N3 Bcex pacCMOTPEHHbIX CXEM 3MEKTpopasBedkM METOAOM  3MeKTponpoUNMPOBaHUS C  3a3eMIIEHHbLIMM
yCTaHOBKamMy  (KOMOVMHMPOBAHHOE, AWMNOSMbHOE, CUMMETPUYHOE, 3NEeKTPoNnpoUNNPoBaHMe MeTOAOM CPeauHHOro
rpagueHTa u 1.4.) Hanbonee npov3BoAUTENbHBIM U 3PEEKTUBHBIM ANSt U3bICKAHUA TPaHWL, Y4acTKOB C PasfyHbIMU
TMAPOreosiorMyeckMMN YCNoBUSMKU SIBNSETCH METOL CPeAMHHOro rpajveHTa, KOTOpbI MO3BOSMsieT oxBaTbiBaTb Mpu
n3mepeHusix bonblune nnowaam 6e3 nepeHoca NMTALWMNX IMEKTPOLAOB.

7K} 3NEeKTpopasBeaoYHbIX npnbopos HanbonbLINN NHTEpEC npeacTaBnsoT aBTOKOMMEHcaTop
aneKkTpopasBefoyHbln AD-72 (aNeKkTpo3oHAMPOBaHUE M ANEKTPOoNpounNnupoBaHme nNpu NOCTOSAHHOM TOKe), annapaTtypa
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HM3konm  yactotel AHY-3  (OnNA  HM3KOYACTOTHOrO  SMNEKTPO3OHOAUPOBAHMS U 3NEKTponpounmpoBaHus),
anekTpopasBefoyvHasa crtaHuusa "EHucen" Ha aBTomobune YA3. B nomnesbix ycnosusx annapaTtypa HU3KOW 4acToTbl
AHY-3, cocTosiaa M3 CTauMOHapHOIO M MEPEHOCHOIO0 TFeHepaToOpoB, a Takke U30MpaTeribHOro MUKPOBOSbLTMETPA,
nokasarna cebsa 4oCTaTOYHO CTabUIbHOM K kKoNnebaHnsaM BRaXXHOCTU U TeMnepaTtypbl.

N3 3apybexHOoro onbiTa MOXHO OTMETUTb BbIMOJIHEHWE 3NEKTPOPa3BEeAOYHbIX PaboT C MOMOLLb NEPEHOCHOrO
peanctometpa SYSCAL R1 dpaHuysckon dupmbl IRIS INSTRUMENTS. ®paHuy3ckuii pes3vcToMep MONOXUTENbHO
OTNMYaeT BO3MOXHOCTb XpPaHEHUSI CBELEHWUA HernocpeacTBEHHO B MNaMsTu npubopa, a BCTPOEHHass B HEM
noasapspkaroLlasaca akkymynatopHasi 6atapes no3BonsieT Ha MNPOTSKEHUM HeCKOoNnbkux AHer npoussoaumtb o 1000
cuntbiBaHU no 10 ¢ kaxgoe.

PaduornokayuoHHble  mMemodel. CyTb  paguoniokauMOHHbIX METOOO0B  (Yalle Bcero npuMeHsieTcs -
NMOANOBEPXHOCTHasA paMorokauus) 3akniovyaeTcs B TOM, YTO paguosiokauMOHHOE YCTPOMCTBO MPU MOMOLUY aHTEHHbI
N3ry4yaeT SMeKTPOMarHWTHbIE BOJHbI, KOTOPbIE, PAcNpOCTPaHsisiCb B FPYHTE, OTpaXatoTCs OT MHOFOUUCHEHHbIX rpaHuL
MOPOA C PasnUYHbIMU 3EKTPOU3NYECKMMU CBOMUCTBaMKU. OnpeaeneHHast 4acTb SHEPrv 3NIEKTPOMArHUTHOW BOJSIHbI
oTpaXkaeTcsl, ocTarnbHas YacTb, NPENoMIISsiCb, pacnpocTpaHsieTcs rmyGxe A0 CNeAyoLWero oTpaxarowero ropu3oHTa,
rae NPOMCXOOWUT HOBbLIA MNPOLECC OTPaXEeHUs U NpenomneHusl. Yepes HekoTopble MPOMEXKYTKA BPEMEHU HauyHyT
NMPUXOOMTb CWUrHambl, OTPaXKEHHble OT TrpaHuL, reonornyecknux croeB. [1o CKOPOCTU pacnpocTpaHeHusi curHana
yCTaHaBMnMBatOT TUM FPYHTOB, rMYyGUHY 3aN0XEHUS TEX MU UHbIX FEONOMMYECKUX CIOEB Y PUKCUPYIOT ryBuHY 3aneraHus
YPOBHS1 FPYHTOBLIX BOA.

Cam reopagap COCTOMT W3 aHTEHHO-NEepPeAalrLlero, aHTEHHO-MPUEMHOro Mogynen, OrnokoB ynpaBreHus,
OTOOpaXXeHns u peructpauuun. AHTEHHO-Mepefalolne U aHTEHHO-MPUEeMHblIE MOZyNM B npouecce paboTbl
YCTaHaBMMBaKOT Ha YCTPOWCTBA MEPEABMKEHUS, U NMEepemMeLlaoTCa Nno NMOBEPXHOCTU TPyHTA MO MapLIpyTy OBWXKEHUS
TpaHcnopTHOro cpeacTtea. Mogynu coeguHeHbl ¢ 610kamm ynpaBneHusi, 0TOOpaxeHus u perncTpaumm.

BbluMcnUTenbHLIA  KOMMMNEKC reopajapa CcTpouTcs Ha 6ase nepcoHansbHoro KomnbioTepa. Peructpauus
MHbopMaLIMKN BbIMOSIHAETCA Ha MarHUTHOM HocuTene, oTobpaxeHue OCYLLECTBNAETCS Ha 9KpaHe BuaeoTepMmuHana c
LIBETHOW MHAMKALMEN paaaporpaMmmbl.

Benywmmn 3apybexHbiMn cmpMamn, 3aHMMaroLWMMUCA NPOM3BOACTBOM reopagapoB, sensatotca GSSI (Hbio
Femnwwup, CLWA), Sensor and Software Inc. (KaHaga), Era Technology (BenukobputaHusa), Mala (LLUBeuwnsi), Radar
Systems (Jlateus), OYO corporation (Zondas) n Geozondas (Jlutea).

Komnanunst GSSI BbinyckaeT reopagapbl ¢ MapKMpoBKon Sir systems ¢ mogmdukaumsimm Sir systems -2, -2P, -3,
3R, 3l, -10A, -10H, -10B, 2000 n T.4.

KomnaHusi Sensor and Software npoussogut Hosenwme reopagapHoie cuctemsl EKKO n Noggin pasnuuHbix
Moandukaumnn.

KomnaHuss Radar Systems npoussBoguT reopagapbl "3oHA" pasnuyHbix mMoaudumkauun. B HacTosilee Bpewmsi
BbinyckaeT reopagap "3oHa-12C" ¢ HabopoM pasnMYHbIX aHTEHHbIX BIIOKOB.

B Poccun reopagapbl "30HL", "TEOH" n "OKO" npoussognut OOO "llornyeckme cuctembl" coBmecTtHo ¢ HAU
npubopocTtpoenus (r.XKykosckuin), reopagapbl "I'pot" - HIMO "WHdunanpmdop" (r.Tpouuk), reopagapbl "Jlo3a" - MUHCTUTYT
MexaHu3npoBaHHoro uHctpymeHta BHUWCMW u reopagapbl "llokac-2" - [NpaBOWHCKWIA 3aBOA pagvoperienHomn
annaparypbl.

,D,OCTOI/IHCTBaMI/I npuMeHeHna reopaanapoB B MHXEHEPHO-reoN1orm4eCknx n3blCKaHUAX ABNAIOTCA:

- YHMBepcarnbHOCTb, NO3BONSOWAN ONnpedensTs reopajapamu 3arpsi3HeHUe MoYB, MOWCK KapCTOBbIX BOPOHOK U
MyCTOT NoA, aBTOMOBUNBHBIMU U Xene3HbIMW oporamMu, 0GHapyXeHWe NNnacTUKOBbLIX U MeTannuyeckux Tpy6, kabenen u
APYrMX 0GbEeKTOB KOMMYHANbHOIO XO35IMCTBA, OrnpeferneHne yTevek u3 Hedte- U BOLONPOBOAOB, YCTAHOBIEHNE MPaHuL,
3anexeln NonesHblx NCKONaeMblX, onpeaeneHne MecT 3aXOPOHEHUST 3KONIOMMYECKM ONacHbIX OTXOA0B U T.4.;

- BbICOKasi MPOM3BOAWTENBHOCTL PaboT, AocTurawowas B TPYAHbIX YCMOBUSIX TPYHTOBO-IMAPOreosiornyeckux
U3bICKaHUI aBTOMOBMITbHBIX OOPOr (3arleCeHHbIE y4acTkW, NepecevyeHHass MECTHOCTb U T.4.) 3 KM B CMeEHy, a B Nerkux
YCNOBUSIX (OTKPbITasi MECTHOCTb, PAaBHUHHbIE Y4acTky U T.4.) - 30 KM B CMeHYy;

- NPAKTMYECKN OOCTYMHbIA AMana3oH YactoT oT 15 go 2500 MIMy, cOOTBETCTBEHHO ANs MMyOMHbI 30HANPOBAHUS OT
1 po 40 m, He3HaunTenbHasa NoTpebnsemas MOLHOCTL OT 4 o 36 BT;
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- Manasi YNCneHHoCTb 06CNyXMBaloLLLEro NepcoHana, CocTaBnsoLwas, B 3aBUCMMOCTN OT YCIOBUN MECTHOCTU, OT 1
[0 3 YenoBek,;

- Bosbluas paspellatoLlas CnocoGHOCTb (PUKCUMpPYeTCsl Marasi MOLLHOCTb re0forMYecknx Croes TomWMHoM 4-8 cMm)
1 Marasi NorpeLHOCTb NPY BbINOSTHEHUW U3MEPEHMUIA, He NpeBbilatoLas 3%;

- BO3MOXHOCTb MPUMEHEHUS reopafjapoB Kak B 3MMHee, Tak U B NeTHee BpeMs NpakTUYecKnm npu nobdbix
NoroaHoO-KNMMaTnu4ecknx ycnosusax (auanasoH temnepatyp ot -30 go +50°C), Ha nwobbix rpyHTax (negHuku, Topdbl,
NecKu, MuHbI U T.4.);

- Manag macca M OTHocuTenbHO Hebonblme rabaputbl NpubopoB, kKoTopble obycnaenuealoT OOnMbLUYIO
MaHEBPEHHOCTb B Cllyyae MWCMOMb30BaHMsA reopafapoB NpU pPyvyHOW TPaHCMOPTUPOBKE, a TakkKe COBMECTHO C
Be3gexogamu unv manorabapuTHbIMKM aBToOMOBUNSIMY;

- NpefCcTaBeHne Nony4YeHHoN MHopMaUun B LMAPOBOM (3N1EKTPOHHOM) BUAE.

MeTog noOANOBEPXHOCTHOW paguonokauum sBnseTca Hambonee MpueMNeMbIM  OMiS  FEOSIOTMYECKON U
rMAPONIONMYecKo pasBedKku TpacC aBTOMOOMITbHBLIX OOPOr, HO B TO X& BPEMS OH MOXET ObiTb MCNONb30BaH WM Ha
HebonbLINX TeppuTopuaX Ana obcnenoBaHnii TOYEYHbIX OOBEKTOB.

PaduousomoriHbie Memoos!. MNpuHUMN 4eNCcTBUS pagMon30TOMNHbLIX 3KCMPecc-MeTOAOR 3akMNiovaeTcsl B M3NydYeHun
Ha 3a4aHHbIX FPYHTOBbLIX FOPU30OHTaX ObLICTPbIX HEWTPOHOB UMW raMMa-KBaHTOB UM PErncTpauvu noToKOB MeAreHHbIX
HEWTPOHOB MM PacCesiHHbIX ramma-kBaHTOB, obpasylolmxcs B pesynbTaTe B3aMMOAENCTBUS C 3NEeKTPOHaMuM aTOMOB
BellecTBa cpefbl.

PagvounsoTtonHble npubopbl NO3BONAT ONpeaensaTb Ha PasnuyHbIX rmyOuHax n3MeHeHne BNaXXHOCTW (Hanpumep,
NOBEPXHOCTHO-TNYOUHHLIN Bnaromep BIMIP-1) n nnoTHocTM (Hanpumep, NOBEPXHOCTHO-MNYOUHHLIA nnoTHomMep MIMTP-1)
necyaHbIX WU FNUHUCTLIX FTPYHTOB B MOMEBLIX YCMOBUSIX, @ Takke WU3MEPSATb OLHOBPEMEHHO MMOTHOCTb M BIAXHOCTb
rpyHTOB (Hanpumep, BnaronnotHomep PBIII1-1).

PaboTta BITIP-1 ocHoBaHa Ha 3aBUCUMOCTM NOTOKA MeNEHHbIX HEUTPOHOB OT 06 BEMHOIO CoAepXKaHUSA B MOYBax
N rpyHTax BOAOPOAA, BXOASLLEro NPeMMYLLIECTBEHHO B COCTaB BOAbl. [1py 3TOM MOTOK MeANEeHHbIX HEMTPOHOB ABNSIETCSA
pe3ynbTaToM YNpyroro paccesiHusi NoToka ObICTPbIX HEMTPOHOB siAPaMn BoAOpoda KOHTponmpyemon cpeabl. B kavectee
NCTOYHMKA ObICTPbIX HENTPOHOB MWCMOMb3yeTcs MNITyTOHMEBO-0EPUNIIMEBBLIN UCTOYHMK, a [OeTeKTopa MenJIeHHbIX
HEWTPOHOB - BbICOKO3(MEKTMBHBIN FreNMEBbIN ra3opaspsaaHbii cyeTyuk. MNMepexon oT KonuvecTBa 3aperncTpUpOBaHHbIX B
€[VHULY BPEMEHU 3NEKTPUYECKUX WMMYMbCOB K BMAXHOCTU KOHTPOMMPYEMOW cpedbl OCYLLUECTBRASETCA Mpu MOMOLLM
rpagyupoBOYHOro rpaduka.

Pab6ota INMNIMP-1 ocHoBaHa Ha 3aBMCMMOCTM NOTOKA PaCcCesiHHbIX FaMMa-KBaHTOB OT MAOTHOCTM rpyHTa. Tak BOKpyr
NCTOYHMKA raMma-n3nyvyeHus, NOMELLEHHOro B NMOYBY MNK rPyHT, obpasyetcsa "obnako" paccesiHHbIX raMmMa-KBaHTOB Kak
pe3ynbTaT KOMMATOHOBCKOrO B3aMMOLEWCTBUSA C 9fIeKTPOHaMy aTOMOB BellecTBa cpefbl, NPuYemM KONMYeCTBEHHO Takoe
B3aMMOJENCTBUE onpeaensieTcs NioTHOCTbI0 BELLECTBA KOHTpONMpyemon cpedbl. B npubope ucnonb3yetca UCTOYHMK
raMma-usny4yeHusi ¢ U30TOMOM - Lie3UN.

MNoTHOCTb rpyHTa onpeaensieTcsl Mo KOJMYecTBY 3aperncTpUpOBaHHbIX B €AMHULY BPEMEHMU SMEKTPUYECKMX
MMMNYJIbCOB Takke Npyu NOMOLLM rpagyupoBOYHOro rpaduka.

|_|pl/|60pbl, KOTOpbl€ NO3BONIAKT U3MEPATb OAHOBPEMEHHO MMOTHOCTb U BNAXXHOCTb IPYHTOB, NMONy4Yunn Ha3BaHue
BnaronyioTHOMepbl.

N3 3apybBexHoro obopynoBaHusa m3secteH rammageHcumetp MC-3 dupmel VECTRA (PpaHums), koTopbii gaet
TOYHbIE AaHHble O MAOTHOCTUM U BM@XHOCTU FPYHTOB M CTPOUTENbHLIX MaTepuanoB Ha rnybuHe 20-30 cm. B npubop
BCTPOEHbl [Ba WCTOYHMKA paguoakTmBHocTW: uesun 137 (Cs 137) - Ana m3MepeHus NIOTHOCTU U aMepuuun
241-6epynnuii (Am 241-Be) - onsi UamepeHust BIaXXHOCTW.

OpHako Hapsily C BbICOKOW TOYHOCTBIO U CTaBUINBLHOCTLIO B paboTe Npu NpUMEHEHUW PaaMOU30TOMNHLIX Npubopos
caoepxvBalWuUMK  hakTopaMu ABMsOTCA 0bs3aTensHoe npeaBaputenibHoe OypeHWe CKBaXKMH ANs MocneayoLlwero
30HOMPOBaHNA U yKknagka B HUX obcagHbix Tpy6, a Takke HEBO3MOXHOCTb BbINOMHEHWUS U3MEPEHUIA Ha rMyBuHax Huxe
YPOBHS TPYHTOBBIX BOA,.
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llo pe3ynbmamam nosneebix ucnbimaHulli Ha y4Yacmkax 60/10m npu npoeKkMuposaHuu Hacbineu c
ebicomoli 0o 3 M Ha mopgsiHbIx 6os10max 2nybuHol He 6onee 6-8 M, ko20a pacyemHasi Ha2py3Kka Ha OCHOo8aHue
Hacbinu He npeebiwaem 0,055 Mlla 6e3 ydyema e3eewueaHusi, OUeHKYy MNPOYHOCMU c/abbix 2pyHmMoe
donyckaemcsi eecmu yKpynHeHHO Ha OCHO8e Ux murnu3ayuu ro npoYyHocmu.

CnepgyeT pasnuyaTtb TPy CTPOUTENbHBIX TUMNa 6ONOTHBIX FPYHTOB MO MPOYHOCTY:

1 - rpyHTBI, KOTOpble OBnagarT AOCTAaTOYHOW MPOYHOCTBIO B MPUPOAHOM COCTOSIHUM U MpU nepefade Ha Hux
Harpy3kuM OT HacbINX yKa3aHHbIX Bbllle NapameTpoB, MOMYT TOMbKO CXUMAaTbCA HE3aBMCUMO OT CKOPOCTU nepedauyu
Harpysku;

2 - rpyHTbI, HE ObnajatoLLne B NPUPOSHOM COCTOSIHUM AOCTaTOYMHOW NPOYHOCTLIO, BCReAcTBME Yero npu ObicTpon
nepegaye Ha HUX Harpyskum OT HacbiNM OHW BbIAABMMBAKOTCHA, NPU MEeONEHHON nepefadve Harpysku OHU YyCrneBaloT
YMMOTHUTBLCH M YNPOYHUTLCS HAaCTOMNBKO, YTO HE BbIAABMMBAKOTCSA, @ CKMMAalOTCS;

3 - FPYHTbI, KOTOpble Npun nepegadvye Ha HUX yKaBaHHOVI Harpy3kn B nobom cny4yae BblaBJMBaAKOTCA WU3-3a
HegoCTaTOYHOM NPOYHOCTK B NPUPOAHOM COCTOAHUN N HegOoCTaTOYHOM yNpoO4YHAEMOCTU Npn YNIOTHEHNN.

CTpouTenbHbI TUMN 6OMOTHOMO rPYHTA NO NPOYHOCTU MOXKHO YCTAHOBUTL CreayoLwwmM obpasom:
1. o OCHOBHbIM NOKa3aTernsiM COCTaBa M COCTOSIHUS, UCMONb3Ys AaHHble KnaccuUKaLMOHHbIX Tabnuy,

2. Mo BenunyuHe CONPOTUBMSIEMOCTWN CAOBWIY, YCTaHaBIMBAEMOW MyTEM WCMbITAHMI C MOMOLLBIO KpbiNbYaTku B
YCNOBUSIX NPUPOAHOro 3aneranus (cMm. Tabn.b3-65).

Tabnuua B.3

OnpeaeneHve CTPoUTENbHOIO TUNa TOPMSAHLIX TPYHTOB

Pa3HoOBMOHOCTL rpyHTa MpupogHas BnaxHocTb, % | CTeneHb pasnoxeHus [ (BONOKHUCTOCTK), %
<25 (>75)*** 25-40 >40 (<60)
(75-60)
OcyLUeHHbIN <300 1 1 1
ManoBnaxHbii 300-600 1 1, 2* 1, 2**

CpenHel BNaXHOCTU 600-900 1 2 2
OuyeHb BNaXXHbIN 900-1200 1 2 2
M36bITOYHO BRaXHbIN >1200 1-2 2 3

* K 1 Tuny cnegyeT oTHOCUMTb Topd npu BNaxHocTn meHee 500%.
** K 1 Tmny cnegyeT oTHOCUTb Topd cpeaHer 3onbHocTH (5-20%) ¢ BnaxxHocTbio meHee 400%.

*** TekCT JOKyMEHTa COOTBETCTBYET OpuUruHany.
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OnpegeneHne CTPOMTENBHOrO THMNa canponeneBbiX IPYHTOB

PasHoBMAHOCTL rpyHTa MpupoaHas BnaxHoOCTb rpyHTa, % CTtpouTtenbHbIv TMN
rpyHTa
opraHu4eckoro opraHoMuHeparbHOro
ManosnaxHbli %350 %150 1, 2*
CpeaHen BNaHOCTH 350-600 150-400 2
CuvnbHO BNaXxHbin 600-1200 400-900 2, 3**
MN36bITOYHO BRaxHbIN >1200 >900 3

* [INa yTOYHeHus1 Tuna Heo6XxoAuMbI NabopaTopHbIE UCTBITAHUS HA CABUI Y KOMMPECCUIO:

Tabnuua 6.4

K 1 TUMy OTHOCUTL OpraHudeckuin canponens npu Wy, < 2005 u opranomuHepansHblin npu Wy < 20%;

** K 3 TUNY OTHOCUTB OpraHndeckuit canponesnb npu Wy, 2 1000% 1 opraHomunepanbHbii npn Wy, > 550%

Onpep,eneHl/le CTPOUTENBbHOIO TUMNa ©onoTHoOro meprend

Pa3HOBUAHOCTb rpyHTa

MpupoaHas BnaxHocTb, %

CTpouTenbHbIN TUN FPYHTa

ManosnaxHbin

CpeqaHeli BNaXHoCcTu

OuyeHb BNaXXHbIN

<70

70-150

>150

1,2*

* K 1-My Tuny oTHoCUTCS GONOTHBIN Meprenb npu Wy, < 60%

Tabnuua B.5

Tabnuua b.6

OnpegerneHne CTPOMTENbLHOrO Tna GOMOTHOIO rpyHTa Mo pe3ynbTaTtam UCTbITaHUIA KpblbYaTKow

ConpoTnBnsemMocTb CABUTY MO Bug 60n0THbLIX rPyHTOB
KpblnbyaTke, MM
Topd canponenb, Ui, Mepresnb
>0,02 1 1
0,02-0,01 1, 2* 2
0,01-0,003 2 2, 3**
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<0,003 3 3

* K 1 Tvny oTHOCWTb BOMOTHBIN rPYHT npn A < 25%0

** ns YTOYHEHUA TUMNa rpyHTa Heo6xoauMbl na6opaToprle ncnblTaHMA Ha KoOMnpeccuto n caBur.

JlabopamopHsie uccnedosaHus crnabbix epyHmos. OnpedeneHue nokazamernel MexaHU4Yeckux ceolicme crabbix
epyHmos
Cnabble rpyHTbl UCMbITLIBAIOT HA KOMMPECCUIO U KOHconuaauuio B npubopax, UCNonb3yeMblX AN UCMbITaHUN
06GbIYHbIX FPYHTOB C paboyMm KOfbLOM ANMAMETPOM 7 CM W BbICOTOM 2 cM. [N ucnbiTaHuin MoryT ObiTb MCMOMNb30BaHbI

Talke KOMMPECCUOHHbIE MPUBOPbLI C MaKCUMarbHOM mrowaabio 60 ¢M 2, BbICOTON 2,5 CM, C ABYMS Meccypamu Ha
LWTamne, He TpebyroLWMMK NepecTaHoBKN Hyns. Mprubopbl JOMKHBI BbITb OTTApPMPOBaHbl A0 UCTIbITAHWNA.

CxumaemocTb 006pa3uoB cnabbix rPYHTOB OMpefensitoT MpuM HEHapyLUEeHHOW CTPYKType C NpUHATMEM Mep,
UCKNIoYaLLMX NoAcywmBaHue obpasLa B npoLecce onbiTa (HanpuMep, nog Boaon).

KomnipeccuoHHble ucrnbimaHusi
Xod onpedeneHus. MNepen onNbITOM 3aMepsItOT LUTAHrEHUUPKYNemM auamMeTp U BbICOTY KOfbLa ¢ TOYHOCTbIO Ao 0,1
MM 1 B3BELUMBAIOT €r0 HAa TEXHNYECKUX BECaX C TOMHOCTbIO Ao 0,01 r.

MoHonuT FPYHTa o4nwarT OT napaqlea M noacoxwero BepxHero criod.

Konbuo ycTaHaBnMBalT pexylMM Kpaem Ha BbIPOBHEHHYIO MOBEPXHOCTb MOHOMMUTA (MNWN CTEHKY BbipaboTku),
MeaSIeHHO BAABNMBalOT B PyHT (ond TopcoB € HeGOMbLIMM MOBOPOTOM KOMbLA) M CPe3alT FPYHT MO HapyXHOMY
anameTpy konbua. MNpu aToM Heo6xoaMMO cneauTb, YTOObI KOMbLO NOrPY>Kanock BepTUKanbHO, 6€3 NepekocoB, KOTOpPbIe
MOryT BbI3BaTb HapylleHMe CTPYKTypbl FPyHTa U UCKa3UTb BENWYUHY ero nnotHoctu. CnegyeTr obpatnte ocoboe
BHMMaHME Ha KayeCTBO Bblpe3ku obpasua, Tak Kak OT ee TLaTeNbHOCTU 3aBMCUT TOYHOCTb onpeaeneHus gedopmauun
rpyHTa. C 3TOM Lenbio B NpoLiecce BbIpe3kn U NOAIOTOBKM 06pasua K MCMbITaHU0 HEOOXO0AUMO cneauTb, YTOObI TPYHT He
BblKpalLMBancs, a Takke 4ToObl oGpaseyl BMMOTHYK npwuneran K CTeHkaM Kombua. [pu HapylweHMM eCcTeCTBEHHOW
CTPYKTYpbl 0bpa3seL, 6GpakyeTcs. [Nocne 3anofnHeHns Korbla rpyHTOB Ha HEro yCTaHaBNUBAKOT HAcagky v BAABMUBAOT B
FPYHT C NpeBbIlIEHNEM Ha 3-4 MM. 3aTeM HacagKy CHMMAKT M OCTOPOXHO Cpe3aloT FPYHT B YPOBEHb C KpasiMu KOrbLa.
Mop konbLOM FPYHT Nogpes3aloT Ha KOHYC M OTAENST KOMbLO C TPYHTOM OT MOHOMWTa (UNn rpyHTOBOro maccusa). B
crnyYyae MSArkonnacTUYHbIX TPYHTOB KOMbLO C FPYHTOM OTAENAKT OT MOHOMMTA CTanbHOW YMNPYron Tyro HaTsHYTOW
npoBonokon. Obpasel, kNnagyT Ha CTEKMSAHHYI NMACTUHY M 3a4uLLaloT IPYHT BPOBEHb C Konbuom. Konbuo ¢ rpyHTOM
B3BeLLUMBaOT ¢ TouHoCcTbio Ao 0,01 r.

Mpu ucnbiTaHWAaX MNpU ABYXCTOPOHHEN (MUNbTPauUMM BEPXHWUA U HWKHUIA Topubl obpasua rpyHTa MnoKpbiBakoT
BMa@XHbIMWU KPY>XKaMy (puUnbTpoBanbHOM Oymarun, Bblpe3aHHbIMWM CTPOrO MO BHYTPEHHEMYy AuameTtpy konbua. [lpu
NpoBeAEHUN OnbiTa NMPU OAHOCTOPOHHEW uMbTpauMm BoAbl M3 0bpasua HWKHUM KPY>XOK (unbTpoBanbHOW Bymaru
3aMeHsAlT pe3vHoBon npoknagkon. Kombuo ¢ obpasuom cTaBaT Ha AHvwe npubopa, ogomeTp cobupaiT u
yCcTaHaenueaT nofd pamy npubopa. [anee yctaHaBnvBalOT MHAMKATOPbl Ha Hyneson oTtcyeT. [pu nokasaHusx,
OTNINYHBIX OT HYNS, UX 3anNUCLIBAIOT B XXypHane Kak HavanbHble. OQHOBPEMEHHO U3 FPyYHTa MOHOMNWUTA, HEMOCPEACTBEHHO
npuneratowero Kk obpasuy, otémparoT Tpy NpPobbl ANsa onpeaeneHns BRaXXHOCTU U NAOTHOCTU YacTuL, rpyHTa.

an/I ncnblTaHNn o6pa3u,a FPyHTa B BOOHOM OKpYXeHun crieyeTt nocne npunoxeHud nepBoﬁ CTyneHn Harpysku
HWXHIOKO 4YaCTb OJOMeTpa npm6opa C nomMoLlbro 6|OpeTKM 3anonHnTb Bogon. Ans yaoaneHuna so3gyxa n3 np|/|60pa BTOpoOEe
b6okoBoe oTBEepCTUE OO0JIKHO ObITb OTKPbITO A0 NoABI1IEHNA B HEM BOAbI. Boaa gomxkHa nosasutbCA B OTBEPCTUAX BEPXHETO
wrTamna. ypOBeHb BOObl B 6I0peTKe yCTaHaBJMBaroT A0 BerHeIZ rpaHun pa60qero Konbua M nogaepXxmBarT Ha
NpoTAXEeHUN BCEro onbiTa.

Mpv npegBapuTeNbHOM HaCbILWEHWM TpyHTa BOAOW npubop ¢ obpasuom CTaBAaT Mo pamy WM OMyCKalT BUHT
appeTtupa Tak, 4Tobbl rpyHT He Habyxan vnv OOBOAAT appeTupHoe KonbLo npubopa OO COMPUKOCHOBEHWS C BEPXHUM
wTamnoM. Ecnn uHamnkaTopbl nokasanu HabyxaHuwe obpasua, TO appeTMpoM BO3BpaLLalT MoKasaHUsA MHAMKaTopa Ha
HayanbHbIA oTcyeT. HackiwaTh obpasel, Heo6XxoaMMO rpyHTOBOM BOAOW, B3ATON M3 MecTa O0TOopa 0bpasLioB, rpyHTOBOWM
BbITSDKKOW UNW AUCTUNNMPOBaHHOM BoAon. [py Hebomnblion MuHepanusauum MOXHO MNONb30BaTbCA BOAONPOBOAHOM
BOAON.

[anee Kk rpyHTY NpUKNagblBalOT Harpysky Bo3pacTalolmMMu CTyneHsMu. [Onsi obpasuoB FAMHUCTBIX FPYHTOB
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TeKy4ennacTUYHON KOHCUCTEHUUN M canponernen pekoMeHAyTCca crneayowme ctyneHn Harpysok: 0,002; 0,003; 0,005;
0,01; 0,02; 0,03; 0,05; 0,075; 0,10; 0,15; 0,2 MMa (0,02; 0,03; 0,05; 0,1; 0,2; 0,3; 0,5; 0,75; 1,0; 1,5; 2 krc/cm <) n ganee

00 3aJaHHOM MaKcMManbHOW Harpysku. [ns obpasyoB MUMHUCTBIX TPYHTOB MSATKOMMAACTUYHOM KOHCUCTEHUUU U TOpdoB
peKoOMeHAyTCS crieaytolmne ctyneHun Harpysok: 0,01; 0,02; 0,03; 0,05; 0,075; 0,10; 0,20 Mna (0,1; 0,2; 0,3; 0,5; 0,75; 1;

2 krc/cM 2) u T.4.

BenuunHa rpysa, KOTOpyl Heob6XOAMMO nNPUNOXWUTbL K MOABECKe pbldara KOMMNPECCMOHHOro npubopa,
onpegensetcsa no gopmyne

o' F
L vl (5.1)

rne o - 3a4aBaeMas CTyneHb Harpysku (HopManbHoe Hanpskenue) Ha obpasell rpyHTa, MMa (krc/om 2);

F - nnoLaab nonepeyHoro ceveHnst obpasLia, cM < ;
¢ - BEC paMbl 1 MOPLLIHSA OJIOMETPa C LUAPUKOM, K;
I - nepepaToyHoe YACHO CUCTEMBI PbIYaros.

Kaxaylo CTyneHb BblAEPXMBAKOT A0 YCIOBHOM cTabunusauumn gedopmaumm obpasua. NMpu BeicoTe obpasua i u
OBYCTOPOHHEN purnbTpaumm BoAbl MHTEHCMBHOCTb OCadKW, MPUHUMAEMYIO 3a YCITOBHYIO CTabunmsauuio, BbIYUCTISIOT MO
dopmyne Uoms = 0,001% ) mm/cyt. Ecnm pgpenvpoBaHMe OOHOCTOpOHHee, TO criedyeT Morib3oBaThes ¢opMyIion

Uems = U.002% Mm/cyT. B 3aBMCUMOCTM OT BMAA rPyHTa U YCHOBMI OMbITa YKa3aHHbI KPUTEPUI MOXET BbiTb UBMEHEH.

Ho BO Bcex cryyasx npuHMMaemas 3a 3aBeplueHue gedopmauun rpyHtTa MHTEHCUBHOCTb OTHOCUTENbHOW OCafKku He
AorxkHa npesblwaTh Ans cynecen - 0,003 1/cyT, ansa neckos - 0,002 1/cyT v ans cyrnuHkoB U ruH - 0,001 1/cyT.

an OonblUMX ocagkax o6pa3u,a, npmBoadALnMX K CUIMbHOMY OMyCKaHUKO pbl4ara npecca, creagyeT BblpaBHUBATb
pblHaXHYyO CUCTEMY NOCNne 3aBepLieHua ocagkm OT Kaxkgom CTyneHn Harpysku, 6paT|= HOBbIN HyJ'IeBOIZ OoT4yeT no
MHOUKaTopaM, nocrne 4ero npuknagbiBaTtb crnenyrowyro CTyneHb Harpy3sku.

OpomeTp ¢ 06pa3sLOM HEOOXOAMMO 3alUMLLATb OT COTPSICEHUI 1 TemnepaTypHbIX KonebaHui.

lMocne QocTkeHUs yCnoBHOW cTabunusaumm obpasua rpyHTa oT Hambonbluen Harpysku ygansioT Bogy (ecnu
obpasel, HaxoanTcsa nog BOOOW) U CHMMAKOT Harpysky C pbldaXHoW cucteMbl. [lanee pasbupaioT ogomeTp, M3BnekaroT
paboyee KonbLO ¢ 06pasLoM, CHUMAOT PUNbTPALMOHHYKD Bymary, yaansT cyxon dunbTpoBanbHoW dymaron Bnary c
TOpuoB 06pa3ua M B3BELIMBAKOT €ro C Yka3aHHOW Bbille TOYHOCTbIO. 3aTem obpasel, BbiCylLMBAKOT B TepMocTaTe Ang
onpeneneHns KOHeYHOW BraXXHOCTU. Bce aaHHble n3amepeHunii 1 B3BELUMBAHUIN 3annCbIiBalOT B XXypHar.

Mocne onbiTa onpegensT o6bem obpasua, Ansa Yero nnoLwanb NoONepevyHoro ceveHnss odpasLa yMHOXakT Ha ero
KOHEYHYI0 BbICOTY, PaBHYK pasHOCTM MexXOy HayanbHOMW BbiCOTOM obpasua (BbicoTa paboyero konbLa) U ero ocagkomn.
OnpenenaiT NNOTHOCTE U KO3(PULMEHT NOPMCTOCTM obpasua 4o 1 nocne onbita. Popma 3anncu HabngeHun npu
KOMMPECCUOHHbBIX UCMbITAHMSAX NPUBEAEHA HUXKE.

O6bpabomka pesynsmamos. [Jedopmaumio obpasua rpyHTa OnpefenstoT Mo4 KaKOoW CTYyNeHbi Harpysku,
BblOEpPKaHHOW [0 YCMOBHOW cTabunusauuun gecdopmauum, BblYMTas HadanbHble NOKa3aHUS MHOUKATOPOB M3 NOKa3aHWM
npu Harpyske. V3 o6wen gecdopmaumm obpasua BblMTAKOT 3HAYeHUs cOOCTBEHHOW aedbopmaumnm ogoMeTpa U KPYXKKu
dunbTpoBanbHOn Oymaru, KOTOpble OMNpPeaensiTCa MO TapupOBOYHOW KPUBOMW, M MOMyYalT OEeNCTBUTENbHbIE

pedopmaumu obpasua [£4%) . 3aTem BLIMMCAAIOT OTHOCUTENbHbIE AedopmaLmmn obpasLia rpyHTa no dopmyne:

roe #, - HavanbHas BbicoTa o6pasua.
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MO BLIYNCNEHHBLIM 3HAYEHUSIM OTHOCUTESNBLHOM AeOPMALIMM CTPOAT KOMMPECCHUOHHYIO KpUBYIO Buga »; = F (5 ).
XypHan KoMnpeccUOHHbLIX UCTIbITAHUIA

Ob6bekT

MecTo oT60pa obpasua

Mpo6a N

HavnmeHoBaHue Bblpa6OTKVI

ny6uHa oT6opa

UcxoaHble aaHHble ans pacyeToB

BuicoTa konbua #,

Mnowagp konbua &

O6bem konbua

Macca konbua g,

Macca rpyHTa Ao onbiTa i

Macca rpyHTa nocne onbita [y

MnoTHocTb rpyHTa £

BRaXHOCTb rPyHTa [10 ONbITa M gy
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BRnaxHOCTb rpyHTa nocre onbita M gny

KoathhmumMeHT NoprcTOCTU A0 OMbiTa, PACCUMTAHHbIV MO BAAXKHOCTU Sggr gr.

To xe, nocne onbiTa Egnz g,

Mpv wucnbiTaHWAX crnabblX, MPaKTUYECKU TMOSHOCTHI0  BOAOHACHIWEHHBIX TPYHTOB MOXET MPOUCXOOWTb
BblOaBNMBaHWe rpyHTa B 3a30pbl B npubope. okasaHWs Meccyp MOryT oKasaTbCsl MCKaXKeHHbIMU. B aTom criyyae
PEeKOMEHOYETCH YTOUHATb BENUYMHY AedopMaummn CKaTusi Mo U3MEHEHMI0 BMIaXXHOCTU FPpyHTa B Npouecce ucnbitanus. C
3TOW Lesbio Mocsie 3aBepLUEHUs OnbiTa U ONpedeNnieHnst KOHEYHbIX 3HaYeHWI BMaXXHOCTU U MIIOTHOCTM TPyHTa BHOCST
MoMNpaBKN B KOMMPECCUOHHYH KPUBYH. BbIYMCIISIOT BENNYMHBI:

1) Egoxem - KOOMDMOULMEHT NOPUCTOCTU 0BpasLa B KOHEYHOM COCTOSIHUM YNNOTHEHUS:

exmmn, = oo (14 0,01 W) =1

H

: (5.3)

roe [ ;- NNIOTHOCTb YaCTUL, rPpyHTa;

2) Egay sn - KO3MULMEHT NOPUCTOCTM FPYHTa B HAYANbHOM COCTOSIHUM (A0 ONbITa); ONpeaensieTcs, UCnonb3ys Ty
)K€ 3aBMCMMOCTb C NOACTaHOBKON BMECTO KOHEYHbIX 3HAYEHWIA - HaYarnbHbIE;

3) A Epec - UIBMEHEHNE KOQ(*)(*)MLI,MGHTa NOPUCTOCTU TpyHTa OnA Kaxkaomn CTyneHn Harpy3ku no nokasaHn Meccyp:

Ah

Mgy, = —hmc 1+ ED:I,

(6.4)

u]

roe Ay, - KOHeuHas pedpopmauust obpasua nog AaHHON Harpy3komn, UKCUMPYETCs Mo MeccypaMm; £ - HavanbHbIN
KO3 PULMEHT MOPUCTOCTMU;
Eppc - KOSMMULMEHT NOPUCTOCTU ONSA KaXKOO0W CTYNEHUN HarpysKku:

Epec = Eg DSy . (B.5)

BennumHbl & Eger U Eqe OMPEAENSIOT, HAYMHAS C KOHEYHBIX 3HAYEHUI, COOTBETCTBYHIOLUMX MOCHEAHEN HarpysKe.

YTOYHEHUE KOMMPECCUMOHHOW KPWBOW 3aKMio4YaeTcs BO BBEAEHUM B BbIYMCIIEHHbIE MO MOKasaHWsM MecCyp
BENMUYMHBLI £ Sy M g MOMPABKY, MOSTyYAEMON MO PE3YSibTaTaM KOHTPOSLHOTO ONPEAEneHNst KOHEYHOWN BIIaXHOCTU
rpyHTa.

[MonpaBoYHbI KOIGDULMEHT paccUMTbiBaeTCs No hopmyre:

S RO B

-, (5.6)

EOH.MeC.

o=
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A€ Egnyrn - KOHEYUHDIA KO3 MULIMEHT NOPUCTOCTH, PACCHNUTAHHBIN MO BNAXHOCTY;

Spommec. - TO Xe, N0 AedopMauum (no meccype).

Ecrm 105 < e < 0,95 to HeoBxoanmo 3HaueHns aedopmaLmm o6pasua Ha pasnmyHbIe MOMEHTbLI BPEMEHM 1 npu

Pa3NMYHbBIX CTYNEHSIX HArPY3OK, YCTAHOBIEHHBIE MO MOKa3aHUsIM Meccyp, YTOUHUTb Mo (opmyne Al = Ahyp, o

Ans onpedeneHusi cmpykmypHoU npoYHocmu epyHma Ha cxamue kpusylo #; = f{F;) nepectpamBaiot B BUge
g; = f{lgP;) . OnpegensioT Touky nepermba A ykasaHHOW 3aBUCMMOCTW. Yepes 3Ty TOUKY MPOBOASAT KacaTerbHYH

AR v ropusoHTanbHyo nuanio £J1 | 3atem 6uccektpucy Al yrna BATT | MpamonuHeHbI y4acTok KOMNPECCUOHHON
KPMBOW 3KCTPaMmonupylT [0 nepecedyeHuss C Ouccektpucon Alf » nonyvaloT TOuky I ; 3Hayewve T,
COOTBETCTBylOLIEE TOUKe I, NPUHMMAIOT 3a CTPYKTYPHYHO NPOYHOCTb IPyHTa Ha cxaTue.

KoHconudayuoHHble ucribimaHusi
McnbITaHust Ha KOHconMAauuio NPoBOAAT Ha Tex ke npubopax, YTo M Ha Komnpeccuio. [MoarotoBka NpuGOPoOB U
06pasLoB aHanorMyHa noaroToBKe K KOMMPECCUOHHBIM UCTIbITAHUSIM.

McnbiTaHns Ha KoHconmMaauuio MOryT ObiTb BbIMNOMHEHbI NPW OAMHAKOBOM MNyTW (UNbTPauUMKM Ha HECKONbKMX
NMOEHTUYHbIX 0bpasuax, Ha obpasuax-6nmsHeuax Npu pasnuyHbIX NYTAX GUAbTPaAUUM MUK C Pa3NIUYHBIMKU pasMepamm
pabounx konew (Npy 3TOM OTHOLLEHME ANaMeTpa K ero BbICOTE JOJIPKHO COXPaHATLCS MOCTOSIHHLIM).

KoHconuaaLMoHHbIE UCMbITAHWS BbIMOMHAKTCA B MOMHOM MMM COKpalleHHOM obbemax. [lpu ucnbiTaHuax B
MONMHOM OObeMe AOIMKHbI ObITb MOMYyYEHbI LIECTb-BOCEMb KOHCOMMAAUMOHHBIX KPUBBIX: O TPEX-YETLIPEX HArpy3oK K
OByX nyTen cdunbTpaumn. MNMpu CokpalleHHbIX UCMbITAHUAX OrPaHUYMBAOTCA MOJTyYEHMEM KOHCONMUAAUMOHHBIX KpUBbIX
ONsl OQHOW Harpysku (3agaHHON) 1 OBYX NyTen unbTpaLmu.

Xod onpedeneHUH. Kaxgbll M3 noAroToBNEHHbIX O6pa3LI,OB HarpyxatrT 3aJaHHON CTyneHbo Harpy3km n BenyTt
3amMepbl ,uecpopmau,mm no MHOMKaTopam 4Yepes onpenerieHHble NpoMeXyTkm BpeMeHn Uinn nonb3yrTcAa aBTOMaTU4ECKOMN
3anuncblo.

PekomeHayemble nHTepBanel mexay otcyetamu: 5; 10; 30 cek, 1; 2; 3; 5; 10; 15; 30 muH, 1; 2; 4 4 1 ganee 3 pasa
B CyTKW. [laHHble HabntogeHui 3aHocaT B XypHan. O4HOBpeMEeHHO pesyrbTaThl UCMbITaHU HAHOCAT Ha rpaduk B BUae

A =1{lgt) . WcnbiTanne cunTaeTcst 3aKOHYEHHBIM MPU AOCTMXKEHWUM MHTEHCUMBHOCTU AedopmMaumn obpasLa, NPUHATON 3a
YCNOBHYI0 cTabunusauuio gedopmManum.

[nsa cokpalleHusi BpeMeHU WCMbITaHusl OMbIT MOXET ObliTb 3aKOHYEH, KOorda 3KChepVMeEHTarlbHble TOUKU KPUBOM
A =f{lzt) | nocTpoeHHble B nomynorapudMUYEcKon 3aBMCMMOCTM, YKNaAblBAlOTCA Ha npamylo. [lanee ykasaHHYo

NPsSIMYI0 9KCTPanonupyrlT A0 Tex Mnop, NoKka WMHTEHCUBHOCTb aedopmauumu He byaeTr meHee 0,02 mm/cyt. Ocagky,
COOTBETCTBYIOLLYHD MOMEHTY [OOCTUXEHUS STOM WHTEHCMBHOCTW, MNPUHUMAOT 3a KOHeYHyl. Bpemsi goctmkeHus
NHTEeHcuBHOCTM 0,02 MM/CYT MOXET ObITb ONpeaeneHo He TONMbKO rpadnyecknM NyTem, HO U paccymTaHo no dopmyre

043 m by
t= 0z (6.7)

roe 0,43 - koadhprumeHT nepexoaa oT AECATUYHOrO norapudMa K HaTypanbHoMY;
## - KOHCONMUAALUMOHHbIA NapameTp;

hy - HavanbHas BbicoTa 06pasua;

U,DE - 3aaHHadA MHTEHCMBHOCTb OCaKW.

McnbiTaHne cunTaeTcsl 3aKOHYEHHbIM:

- €eClin J3KCnepumMeHTallbHble TOYKU yCTOVI‘-IVIBOCTVI YKnagbiBalOTCA Ha nNpAMyl0 B I'IOJ'IyJ'IOI'apVIq)MVI‘-IeCKOM
mMacwTabe, 4To cBMaeTesibCTBYET O BbIXOAe npouecca KoHconmaaunnm Ha ctagmio KoHconmaauumm obbemMHon non3y4yecTu;
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- NPW JOCTMKEHUM YCINOBHOW cTabunusauum gecdpopmManmm obpasua.

3a KpuTepuin ycnoBHom ctabmnnmsaumm gedopmMarmm rpyHtTa MoxHo npuHumaTts 0,01 MM 3a Bpemsi: o5 rIMHUCTbIX
rPYHTOB - 16 4, TOP(PsHbIX - 24 4.

lMocne OkoHYaHus QKCNeEpUMeEHTa pas3rpy3ky an60pa cnegyet BbINOJIHATL TaK Xe, Kak nMpu KOMMNPEeCCUOHHbIX
NCNblITaHNAX.

B cnyyasax, npeoyCcMOTPeHHbIX nNporpaMmon, AonyckaeTcss MOBTOPHOE wucnbiTaHue obpasua rpyHTa npu
crneayoLLEen pacyeTHON Harpyske.

Mo nomny4YeHHbIM OaHHbIM » U t criegyeT MOCTPOUTb (ECnM 3TO He GbINo CAeniaHo B MpoLecce OoMnbiTa) KpUBYIO

koHconuaauum Buga A =f(letl n onpepenuTb KONMMYECTBO xapakKTepHbIX YYaCTKOB HA KOHCOMNWAALMOHHON KPWBOIA MO
reomMeTpuYeckoMy npusHaky. Ecnu ucnbiTaHue NpoBOAMIIOCH Ha ABYX WMOEHTUYHBLIX 06pasuax C pasHbiMU YCMOBUAMMU
APEeHUpOBaHNs (MM Ha oBpasLiax pPasfMyHOl BbLICOThI), TO CTPOSATCSA [ABE KOHCONMAaLMoHHble kpueble A =f(lzt) Ha

ofgHoM rpadvke. BO3MOXHbIN B KOHCOMMAAUMOHHBLIX KPUBLIX Afs PasfuYHbIX Pa3HOBUOHOCTEW PYHTOB AaH Ha
puc.b.1.
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Puc.b.1. Bo3amoxHble BapnaHTbl COMeTaHUs 3TanoB KOHCONMAAUMM AN pasfnyHbIX TPYHTOB M YCIOBUIA UX paboThl B
KOHCTPYKLMK

Ecnu koHconuaaums rpyHTa npoxoauT B YeTbipe 3Tana, TO NnepBble NPakTUYeCKn NPAMOSIMHENHbIE Y4acTkn uayT
napannenbHo, 3aTeM [Ba KPUBOMMHEMWHbIX YyyacTKa yKa3aHHbIX Bbllle KPMBbIX KOHCONMUAAUUW ANs pasHbIX NyTewn
dunbTpaumm Boabl M3 obpasua pacxogsaTcs. OTU y4acTKM OTHOCATCH K MEPBMYHOM UM BTOPUYHOW (PUMbTPALUOHHOM
KOHCONMAaumMn, HO TaK Kak CKOPOCTb NEPBUYHON (PUNBLTPALMOHHOW KOHconupauuu 6onblue, YemM BTOPUYHOW, TO OHU
MUMEIOT PasHbI HAKIMOH K Ock BpeMeHW. 1o 3ToMy Npu3HaKky OHWM OOMMKHbI ObITb pasgeneHbl. 3aTeM BblAENSTCA NepBbli
1 NocnegHvin NPAMONMHENHbIE YYaCTKM MyTeM NPOBEAEHUSI MPAMOW JIMHUM MO OOMbLUMHCTBY 3KCMEPUMEHTAaNbHbIX TOYEK
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(c yyeTom TpeboBaHum ctaTucTudeckorn obpaboTkm pesynbTaToB).

Bo Bcex ocTanbHbIX cny4dyadax BO3MOXXHbIX coyeTaHui 3TanoB KOHconuaauuMuM Hambornee TOYHO KpVIBOJ'IVIHGVIHbIVI
Y4acCTOK BblAendeTcAa Takke MNo pesynbTataM UCNbITaHUA OBYX O6pa3LlOB C pasHbiMKU NyTAMU (*)VIJ'IpraLI,VIVI BOAbl U3
o6pa3u,a, a ﬂpﬂMOJ’IMHEVIHbIVI - nyTem nposeneHuns ﬂpFIMOVI JTINHUKN O 60]'IbLLII/IHCTBy JKCNepMeHTallbHbIX TOYEK.

Mo kpwBOWM KoHConMaauuwm criegyeT HawTu gedopmaumio, cooTtBeTcTByowyto 100%-Homy bunbTpaunmoHHoMy
YMAAOTHEHWIO MpW 3adaHHOW Harpyske. [ns 3Toro HeobxoAMMO MPOBECTU MPAMYIO FIMHUIO Yepes3 KOHEYHble 3Ha4YeHUs
aedopmaumm 1 KkacaTenbHy K KPYTOW YacTU KPUBOJIMHEMHOrO yyacTka. Touka nepeceyeHus npsmMon u kacaTenbHOWn
cootBeTcTBYET 100%-HOMY DUMNBLTPALMOHHOMY YNNOTHEHMIO rpyHTa. CxaTtne (YnnoTHEHNE BO BPEMEHW) 3a 3TOM TOYKOM
crieflyeT OTHECTM K aTany koHconuaaumn obbemHon nonsyvectn (puc.5.2). Ha kpusoin A =f{lzt) cneayer wamntm

BENMYMHY Aedopmauny, COOTBETCTBYHOLLYIO HyneBOMY (UMAbTPaLMOHHOMY CxaTuio*. [nd aToro B HayanbHOW 4acTu
KpMBOW BbIOMpalOTCS OBE TOYKM C OTHOLUEHMEM BpeMeHu 4:1 u onpegensieTcsi pasHOCTb MX OpAMHAT (OTHOCUTENbHbIX
aedopmaunin). OTpe3ok, paBHbIA 3TOW Pa3HOCTU, OTIIOXKEHHbLIA HaL BEpPXHEW TOYKOW, onpenenivt NpuBEeAEHHbIN HyIb
(pnc.B.3).

* Ecnu oTcyTCTBYET aTan 4ounbTPaLMOHHON KOHCoNuaauum.

10 ot 10 ot 105 100" 107
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Puc.B.2. N'pauk 3aBUCUMOCTU OTHOCUTENBHOW AedhopmMauunmn oT lz BpeMeHU Ana onpeneneHnsa KoHconvaauum
06bEMHON MON3y4ecTu
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MacwTab rpaduka cnegyet npuHUMaTh Anst OTHOcuTenbHOW aedopmaumm (no BepTtukanu) 0,01-10 mm.

Puc.B.3. Npacumk 06paboTkm Kp1BOM KOHCONUAAL MM NorapudMmu4eckum mMeToaom

Ons onpefenenns KoadduLmeHTa UNLTPALMOHHON KoHconuaaummn [y ) norapudmMuyeckum MeToaoM (Mo

Tennopy) Anga 3agaHHON Harpysku Heobxoaumo onpepenntb BpeMms, Tpebyemoe ans 50%-Horo ynnotHeHud. [ins atoro
BbIYNCNIAIT AedopmaLnio (OTHOCUTENBHY), COOTBETCTBYOLWYO 50%-HOMY OUNbTPaALMOHHOMY YMMOTHEHUIO, KOTOpas
paBHa cpegHemy apudmeTudeckoMy Mmexay Aedopmauusmu, COOTBETCTBYHOLUMMU HyneBoMy (MMM HavanbHOMY) W
100%-HoMy ynnoTHeHuto. Bpems, Tpebyemoe pans 50%-HOro ynnoTHeEHWss MNoA4 3agaHHOW Harpys3kon, HaxogsaTt

rpachuyeck no kpueoit koHcormaauumn A = filgt) B cooteTcTBUM C rpadhukom (cm. puc.B.3).

KoadbcpmumeHT koHconuaaumm C,,_sne, paccunteiBaeTtcst no popmyne

2
_ Nsp-hg
Cumsty, =——
tsn
rae I1sy - baktop Bpemenn npu [f = 50% , paBHbiii 0,197;

hqj - NyTb ounbTpaumMm Bogbl U3 obpasua.

KoHCONMOauMoHHbIA napameTp (#) onpegenseTca No TaHreHcy yrna HaknoHa Mexay MpsIMOW, mapannenbHOi
ocu abcuuce, 1 NPAMOSIMHENHBIM OTpe3Kam KPMBOM Ha ydYacTKe KOHCONnMaaL MM nonsyyecTu.

I'Ip|/| onpeneneHnn KOHCONMAauMOHHbIX MapamMeTpoB Mpu yninoTHEHUU noa pacquHon Harpy3|<0171 Ha MOMEHT
OOCTMXKEHUA TOW UMM WHOW CTEeneHu KOHconuaauum (Ul) no na6opaTopr|M KPpUBbIM MCNONb3YHTCA cnegyrtouimne

dopmynbl:
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_ My 2
fu = by, (5.9)
m
n
hy
5P =t2ui[h_¢l] : (6.10)*
ol '
tui=aui+bui'h%? (511)*
_ b
A = Ay +mlg E (6.12)*

roe Iy - kosdumumenT, onpeaensemblit no Taén.3.4 unm 3.5**;

C i - KO3PPUUMEHT KOHCONMAALMM HA MOMEHT BPEMEHM (t; J AOCTWXKEHNS CTENeHU KoHconmaaumm 1J; ;

hqj - NyTb UNbTPALUM CPEAHNI MEXOY HaYarlbHbIM M AOCTUFHYTHIM HA MOMEHT BpeMeHn L ;

11 - NoOKasaTernb KOHconuaaLmu, onpeaensemMbln No BpeMeHU AOCTUXEHUS 3aJaHHON CTeNeHn KoHconMaaunm AByX
06pasuoB ¢ pasnUuHbIMK NyTAMU unbTpaLmm u3 opmynsl 5.10 (unu no puc.b.6);

Ay, bui' 0600LeHHbIe KOHCONUAALMOHHbIE napamMeTpbl, oTpaXxarwLwmne BIrinAHNE COOTBETCTBEHHO BA3KOCTHbIX U

PUNBTPALUMOHHBIX CBOWCTB [PYHTa, onpedenseMble Takke Mo pesynbTaTtaM WCMbITAaHMM Ha KOHcoNuaauuio AOBYX
NMOEHTUYHbIX 06pa3uoB € pasHbiMK NYTAMU unbTpaunn. [ns Kaxgoro u3 HUX coctaensetcs ypasHeHune (b.11). MNo aoBym

ypaBHEHUAM HaxodAaTCcA ABa HEU3BECTHbIX &y U bui;

}\qu , tup™ - OTHOCUTENbHAA AedopmMaums, COOTBETCTBYIOLAsA 3aBEPLUEHMIO (DUNbTPALMOHHON KOHCONMAALMM Ha

MOMEHT tuq;.;

t11 - KOHCONUAAUNOHHbIN napamMeTp Ha 3Tane KoHconuaauum nonsy4vyecTu.

* ®OpMYyibl U IKCMIIMKALMM K HUIM COOTBETCTBYIOT OpUTVHany.

** Tabnuvua 3.5 B opurnHane oTcyTCTBYeT.

I'IapameTp P.i, onpenendeTcAa Kak Harpyska, npu KOTOpOIZ npu uncnbliTaHNAX O6p83LI,OB C pa3HbiMM yCnoBUAMU

ApeHVpoBaHus nonyyaetca Bua kpusbix A~ = filgt) | aHanormuHeiil oBym nepsbim rpadmkam puc.B.1.

B koMNpeccuoHHO-KOHCONMUAAUMOHHBIX OMbiTax HeobXxoaMMO MOAENMPOBaThb YCMOBUS OTKPLITOW WU 3aKpbITOM
cucTtembl (B 3aBUCUMOCTU OT qu ). WcnbiTaHns B YCINOBMSIX OTKPbITOM CUCTEMbI MPedyCMOTPEHbl AeNCTBYOWMMU

FOCTamMu u KOHCTpYKUMEN OOOMETPOB. VcnbiTaHMA B YCIMOBUSIX 3aKPbITOM CUCTEMbI LienecoobpasHee MpoBOAUTH B
cTtabunomeTpax. g MaccoBbIX UCMbITAHMI OOMYCKAaeTCA NpoBedeHMe OnbiTa B KOMNPECCMOHHOM npubope. OgHako npu
3TOM criefyeT UCMnonb3oBaTh crneunanbHble Pe3nHOBbIE NPOKNaAKM, NOMELLaeMble Ha BEPXHIOK M HUKHIOK MOBEPXHOCTb
obpasua.

Ocobo cnegyeT oTMETUTb HEOOXOAMMOCTb MCMONb30BaHUA AN BOAOHAckIWeHMs 06pa3yoB Bogbl ¢ MecTa oTbopa
rpyHTa Mnu, B KpanHem criyvae, - UCTUNNMpOBaHHON Boabl. Ecnin obpasel 6bin otobpaH u3 crosi, pacrnonoXeHHOro
HWXe YPOBHS TPYHTOBbLIX BOA, U (MNX) BOAOHACKILLANCS, TO ANA COXpaHeHWs Briaru B npolecce onbita (nocne nosasneHus
oTKMMaeMoun BoAbl 3 obpasLia Ha BepxHeM LUTamne) B npubop cnenyet gonute Boay. Ecnn obpasel, otobpaH us cnos,
pacnonoXeHHOro BbIlLe YPOBHA FPYHTOBbLIX BOA, M HE BOAOHAChILLANCS, TO ANS COXPaHEeHUs ero Braru B npoLecce onbiTa
BEPXHMI WITamn npubopa cnefyeT HaKPbITh BIIAXKHOW TKaHbHO.
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COﬂpOTMBnﬂeMOCTb caosury cnabbix FPYHTOB B na6opaTop|/|M oueHmBaeTCcda nyTeMm UcCnblTaHUA B CTaHOAPTHbIX
r|p|/|60pax npAaAMOro casura UM TpexoCHOro CXxaTud.

OnpepenaTb  COMPOTMBRSIEMOCTb  Crabblx TrPyHTOB caBury B nabopatopuu criegyeT Mo MeToavke
"NNOTHOCTU-BNAXHOCTN", B COOTBETCTBMM C KOTOPOW COMPOTUBIISIEMOCTb COBWUIY MPaKTUYECKU MOJSTHOCTbIO
BOZOHACbILLEHHOrO FpyHTa B 00LLEM BMAE BbipaXkaeTcs (oopMyrion

Spw = PlECy Ty, (6.13)

roe ¥ - nonHoe HopmanbHOe AaBrieHue Ha nnowaake casura, MlMa (krc/cm 2 );

{3 - YTON1 BHYTPEHHEro TpeHuns (rpap,.), 3aBUCALLMI OT NNOTHOCTU-BNAXHOCTU rPyHTa B MOMEHT CABUra;

- - CUEMMEHne, TaKkke 3aBucsiLLee oT NIOTHOCTU-BNAaXHOCTM rpyHTa B MOMeHT cagura, MlMa (krc/cm 2 ).
Mpu atom

Cyr = 2 FEg, (5.14)

roe ZW - 4acCTb NMOJIHOIO cuenneHna, nMmerLlasa BOAHO-KONNONAHYO npupoay,

C ;- 4acCTb MNONHOro cuenneHus, o6ycnoaneHHa;| HanNM4MeM He BOCCTaHaB/INBAIOLLNX CBA3EN.

3agava mcnblTaHUn CBOOMTCS K YCTaHOBNEHUNIO 3aBUCUMOCTU yrna BHYTPEHHEro TpeHUa 'y N cuenneHna .. oT

BMaXHOCTU TPyHTa B 30HEe cABura, 4YTo JocTuraeTcss B pesyrbTaTe cABUra nof HecKonbkMMKU (He MeHee Tpex)
HOPMasbHbIMM Harpy3kamy HECKOSbKMX 06pasLioB, MMEIOLLMX pasfivyHyo NIOTHOCTb-BNaXKHOCTb.

Xo0 onpedeneHus. BeiGrpatloT BENUYMHBI HOPMaribHbIX Harpy3ok, nog KOTOpbiMU AOMKEH MPOU3BOAUTLCA CABW,
ncxoas M3 CredyloWmnx OCHOBHbLIX YCIOBMIA: MUHMMarbHasi Harpyska AofkHa ObiTb TakoW, YTOGbl COMPOTUBIISIEMOCTb
rpyHTa CABUry He okasanacb Oorblue 3TOM Harpysku; MakcumarnbHas Harpyska He OOSkKHa Bbl3blBaTb BAABMMBaAHMUSA
obpasua B 3a3ope caBuraemoro kosbua. [py BblGope HOpMarbHbIX Harpy3oK CNegyeT YYuTbiBaTb Takke BO3MOXHYHO
BEMWYMHY HanpsPKEHWA B TPyHTE B pearnbHbIX YCrnoBusX. MVIHTepBanm MeXay MUWHUMAanbHOM W MakCMMarbHOM
HOpMarnbHbIMW Harpy3kamu OensaTt nononam. Takum obpasom nomnyyatoT TpyU BeENUYUHLI HOPMAanbHOW Harpysku, npu
KOTOpbIX NPOM3BOAAT caBur. Mop kaxkaon U3 HopmarbHbIX Harpy3oK NPOU3BOAST CABUN, Kak NPaBuio, He MeHee YeTbipex
06pasLoB, UMEKLLNX Pas3fMYHY0 BMaXXHOCTb. B psige crnyvyaeB MOXHO BbINOMHATL M MO ABa casura Ha ogHom obpasue
noa ABYMSI pasnuyHbIMK Harpyskamu, YTo MO3BOSISIET COKpaTUTb KONMMYecTBO obpasuoB. [ns 3Toro HayanbHasi BbicoTa
obpasua gomkHa OblTb HE MeHee 2 CM.

Paannuusa no BRaxxHocTu 06pa3u,03 B MOMEHT caBura MO>XHO AOCTUratb crneayrwmMmm nyTaMmn.

1. BolgepxvBaHuem Kaxgoro m3 obpasuoB, NpeAHasHadeHHbIX AN cABura nog O4HOM M TOW e HOpMarbHOW
Harpy3komn, Mpu KOTOpPOM npou3BoguTcs caswur. B aTtom cnydae nepBbii obpasel, caBMraetcs Mocre npuoXeHus
3a[jaHHOWN HOpMarbHOW Harpysku, BTOpon obpasel, caBuUraeTcs TONMbKO MOCHe BblAEPXKMBAHUS €ro Nog 4aHHOW Harpy3Kom
40 MNOMHOro 3aBepLUeHus KoHconuaauuw, a Asa apyrux obpasua nepef COBUIOM BbIOEPXMBAKOTCHA NOA Harpyskom C
Takum pacyeToMm, YTOObl UX BMAXHOCTb MNPV COBUre MMeNa [Ba pasfnMyHbIX NMPOMEXYTOYHbLIX 3HAYEHWUs B MHTepBane
MeXAy BMaXXHOCTSIMM NEpPBOro U BToporo obpasua.

I'IpM ncnolTaHnn B COBUITOBbIX |'|p|/|6opax npegBaputesibHoOe BblAEepPXMBaHNE 06pa3LI,OB noa Harpy3K0|7| MOXeT
npoBOANTLCA KakK B CaMWUX COBUIOBbIX |'|p|/|6opax (LI,O YCTaHOBKU 3asopa), Tak U B I'IpVI60an npegBapuTesibHOro
YNINOTHEHUA.

2. BblgepxvBaHneM ob6pasLoB pasnnyHoe BPeMs MOf OAHOW [0CTaTOYHO OOnblIOK MO BEMUYMHE Harpyskomn,
BENMYMHA KOTOPOWM [OIMKHA ObiTb HE MEHee MakcuMarnbHOW HOpMarbHOM Harpy3ku npu casure. lNpegensHoe 3Ha4veHue
YMMOTHSIOWEN Harpy3ku onpegensietcs BO3MOXHOCTbIO nepefatb ee Ha obpasel 6e3 BblgaBnvBaHMS TpyHTa. Yem
bonblue Harpyska (B npeaenax BO3MOXHOM0), TeM MeHbLle BpeMeHn ByfeT 3aTpavyeHo Ha ucnbiTaHne. B atom cnyvae
UCNbITbIBAETCH MO 04HOMY 06pasLy No4 KaXkaon HopMarnbHOW Harpy3komn.

3. BbI,El,ep)KI/IBaHI/IeM 06pa3L|,OB 00 MNpPaKTn4ecKku NMOSTHOM KOHCONMMAauun nop pas3nnyHbiIMKU  Harpys3kamu,
HanbonbLasn un3 KOTOpPbIX OO0JIKHa ObITb npumMmepHO BABOE Sonblue MakcumanbHom Hopmaanon Harpysku npu casure.
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YeTblpe obpasLa 13 cepun B 3TOM Cny4dae TakXe He nogBeprarTca npegBapuTesibHOMY YyNNOTHEHUIO.

KoHTporb 3a UsMEHEHUEM BraXHOCTM TPyHTa B MPOLIECCE €ro YNIIoTHEHUS NMo4 Harpy3kon B MoboM M3 yKkasaHHbIX
CryYyaeB MOXET OCYLUECTBISTbCS Mo ocagke obpasua, pukcMpyemon Meccypamu, U Nno pesyribTatamMm COOTBETCTBYHOLLMX
pacyeToB.

Kaxgblh 13 4yeTblpex o6pasuoB C pasnUyYHON BNAXHOCTbIO MCMbITLIBAIOT Ha CABUI NOA4 OOHOW M TOM Xe
HOpPMasibHOWM Harpy3kon. AHanorM4Ho NPOBOASAT UCMbITAHWUA NOA OCTalNbHLIMU ABYMS HArpy3kamu.

Ecnu npepBaputenbHoe ynnoTHeHne obpasua npoBoaunocb B npubope npeaBapuUTErnbHOrO YnroTHEHWS, TO
nocne 3arpy3ku obpasua B coBuroBon npubop u NpunoxXeHust K HEMy 3agaHHOW HOPManbHOW Harpys3ku cABUr cregyet
NpovM3BOaUTbL HEMEANeHHO, He [JOXUOAsCb 3aBeplleHusl BepTukanbHoW gedopmauuun. [lpyu  aTtom, ecnu
npeaBapuTenbHOE YNMOTHEHWE OCYLLECTBMANOChL Mo BOA4OW, Heobxoaumo nepen pasrpyskon obpasua B npubope
npenBapuTENbHOrO YNMOTHEHUSA yAanuTb BoOy M3 CTakaHa, 4Tobbl WUCKM4YUTbL HabyxaHuue rpyHTa. COBur CBA3HbIX
rPYHTOB criegyeT npoBoauTb 6e3 BoAbl. VIHTEHCMBHOCTb CABMWratoLlen Harpy3ku OOSbkKHa ObITb Takow, 4YToObl caBur
npousoLlen He 6onee Yem 3a 1-3 MUH.

Mpy cTyneH4YaTOM MPUIIOXKEHUM Harpysku (rMpsiMn) odepeHyto CTyneHb criedyeT NpuknagbiBaTh, He 40XMOasch
npekpalleHuss OdecopMaumMn oOT npeployweidn ctyneHn. [loctaTouyHo ybGeauTtbes, 4YTo OdechopMaums caBwra,
perucTpupyemMasi Meccypoi, HOCUT 3aTyXaloLWuii xapaktep. 3To ycTaHaBNMBaeTCs MyTeM COMOCTaBMEHUS YeTbIpeX-NsaTu
OTCYETOB MO Meccype, B3siTbIX C MHTepBanamu 3-5 c.

Mpu mcnonb3oBaHUM CTyNeH4YaToOW Harpys3ku uenecoobpasHo npuHumatb Hebonbwme ctyneHn - 100-200 r Ha
pblyar B 3aBUCUMOCTW OT KOHCUCTEHUMM rpyHTa. COoBur cuntaeTcs 3aBepLleHHbIM B Cryyae MoryYeHus HesaTyXxatoLlen
Aedopmaumm, 3akaHuMBarLencs cpbiBoM obpasua. Mpu npuMeHeHun aBTOMaTUYECKOro 3anucCbiBaloLWEro yCTPOMCTBa
MOMEHT CABUra onpeaenseTcs HenocpeacTBEHHO Mo AuarpamMmme.

Mocne 3aBeplUeHnst CABUra U 13BredYeHns obpasla U3 30Hbl caBura oTéuparoT NPobbl rPyHTa Ha BNaxHocTb. Ecnin
npom3soLLen cpbiB, TO NPoGbl crieayeT oTéupaTth M3 06enx NonoBMHOK oGpasua.

B cnyyae npuvMeHeHust Onsi UCTbITaHW NPUBOPOB TPEXOCHOIo CXaTusi MPUHUMMbLI MOATOTOBKM 06pasuoB K
MPOBEAEHUSI UCTbITAHWI OCTalOTCA Temu Xe. Pasnunyne 3akmnodaeTcs B TOM, YTO MO pesynbTaTtaM CTaburioMeTpuUyeckux

WCTIbITAHUIA CTPOSIT 3aBMCUMOCTU BEPTUKaNbHOro HanpspkeHus Py B MOMeHT paspyweHuss obpasua OT BenuuuHbl
BMaXHOCTW [Ans [BYX-TPEX 3HaveHwit Gokosoro naenenus Fo . Nanee ¢ nonyuyenHoro rpacuka Fy =W, gna

HECKONMbKUX 3HA4YE€HWUI BMaXXHOCTU CHUMAIOT 3HaAYEHUA Pl , COOTBETCTBYWOLWMNE TOMYy UIMN UHOMY 3HaAYEHUKO Pz , No
nony4yeHHbIM 3Ha4YeHUAM CTPOAT KPYyru Mopa M, NpoBoAA K HAM KacaTesibHble, onpenendatT BeJIMYnHbI cuennieHna n yrna
TpeHusA 0ObIYHbLIM nopAaaKoM, nocrie 4ero CTpoAT UCKOMble 3aBUCUMOCTU Ty = ﬂ i I g = ﬂ A :' .

[na nonyyeHWsi OPVEHTUPOBOYHBIX [aHHbIX O COMPOTMBIISIEMOCTU CABWIY Crabbix TPYHTOB B COCTOSIHUW,
COOTBETCTBYHOLLEM UX MPUPOAHON NIIOTHOCTU U 3a4aHHOW BMaXXHOCTU, NPU HEAOCTAaTOMHOM KONMYecTBe 06pasLioB MOXeT
NMPUMEHSATLCA METOAUKA GbICTPbIX CABUIOB.

O6pabomka pesynbmamoes ucrsimaHul Ha cdsue. PesynbTaTbl UCMbLITAHUN HaHOCAT B BUAE TOYEK Ha CeTkKy
koopamHat, rge no ocu abcuucc OTKNAaAbIBAKOT BRAXHOCTb rpyHTa T4 B 30He caBwWra, a MNo OCUM opavHaT -

COMpPOTUBNAEMOCTb CABUTY Spw. Touku, oTBEYarLmne OAHOM U TOWM e HOpMarbHOWM Harpyske npu casure, obo3HavaroT
ogvHakoBo. [lanee yepes TOYKU C OANHAKOBbIMWU 0B603HAYEHUSIMU MPOBOAAT OCPEAHSIOLLME KPUBbIE, KaXKAas U3 KOTOPbIX
npeacraBnsieT coboW  3aBMCMMOCTb COMPOTMBASEMOCTU T[PyHTa CABWIY MPW  OAHHOW HOPMAalbHOW Harpyske
= =1W) (pnc.B.4, a). MocTpoeHHble MO TouYkaMm rpaduku HeoBXOOAMMO 3KCTPanoONMPOBAaTb O 3HAYEHUS WCXOAHOVA

BnaXkHocTn. [ns NOCTPOEHNA YKa3aHHOIro rpad)MKa pekomMmeHagyeTca ucnonb3oBaTb I'IOJ'IyJ'IOFapI/Id)MW-IeCKyPO CEeTKy
KoopAuHaT: BNaXXHOCTb OTKIagblBaeTCcA B NUHEeNHoOM macluTabe, a CconpoTmnBnAemMoCTb COBUTY - B J'IOFapM(*)MW-IeCKOM. B
9TOM Clly4Yae 3aBUCUMOCTU NpencTtaBnAaloT cobon npAamMble NMUHUN.
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Puc.B.4. MNMpumep 06paboTku CABUTOBLIX UCMbITAHWUA Cnabbix rPYHTOB
Mony4yeHHbI rpadvk nepecTpanBaldT B 3aBMCMMOCTb COMPOTUBISEMOCTM OT HOPMarbHOW Harpysku Ans
pasnuuHbIX BraxHocTen > =1{W) . Uepes Touku npoBoasT ocpeaHEHHble MpsMble, COOTBETCTBYIOLIME ABYYNEHHOM
JINHENHON 3aBUCMMOCTU Spw = 1) (cm. puc.B.4, 6). lNMapameTpbl WX COOTBETCTBYHT WCKOMbIM COBWUIOBbLIM
XapakTepUCTUKAM TPYHTA 'y, Gy M ONPEAensoTcs rpaduyeckn. 3aTem CTPOSIT UCKOMbIE 3aBUCUMOCTU G = fW 1 n

@w = LW Takke npuberas kK ocpeaHAoOWMM KpuBbIM (cM. puc.B.4, B). MocrneaHne 3aBUCMMOCTM SBIISIOTCA KOHEYHBIM
pe3ynbTaTom 06paboTKM SKCNIepPUMEHTaNbHbIX AaHHbIX.

3HayeHne ', CnegyeT ycTaHaBnmueBaTtb C TOYHOCTbIO A0 30 MUH, @ G, - 4O BTOPOro 3Haka nocne 3ansaTtov B Mla

(krclom 2).

OnipederneHue napamempos ZW m c,un npn =p 2 0%, MNpumeHsioTca ABa MeToda pasfeneHus NorfHoro

cuenneHns tC . Ha COOTBETCTBYIOLLME ZW M C,:NOBTOPHOro caBuUra u casura "nnaLluky no nnawixe".

B cooTBeTCTBUM C NepBbiM METOAOM MCMbITHIBAOT OBE cepun 06pasLoB: NepBylo - 06blYHBbIM MOPSAAKOM, a BO
BTOPOW Kaxabli obpasel, NnpeaBapuTeNibHO caBWUraeTcs B cpesbiBaTtene npubopa niobbiM crnocoGoM Mo BO3MOXHOCTU
6bicTpo. Mocne casura NnoaBMXKHYH KapeTky Npubopa Bo3BpallLaloT B UCXOAHOE MOMOXKeHWe Y OCYLLECTBAT NOBTOPHbIN
cour obpasua. MNpeaBapuTenbHbIi cpe3 06pasuUoB CrieayeT BbIMOMHATL NPY MUHUMANbHON Harpyske, NPUHSATON Ans
ucnbiTaHus. OGpaboTKy pesynbTaTOB MOBTOPHOrO CABWra BedyT TaK e, kak M Mnpu nepeBom casure. BenuuuHy

C . HaxoOAT KakK pasHOCTb Mexay BESTMYNHON Cour s nonydaemMon npuv OQHOKPATHOM cABure, M 3HA4YeHUEM Cour
nosly4eHHbIM Npu NOBTOPHOM caBUre.

B metoge cosura "nnawku no nnawke" BMECTO CepuUuM UCMNbITAHUW C MOBTOPHbLIM CABWIOM MPOBOAAT CEpUto
ucnbiTaHMn 06pasuoB, paspesdaHHbIX MO MMAOCKOCTU casura (B cpeabiBaTene npubopa unu B cneuunansHou oborime ¢
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MOMOLLLIO CTPYHbI). Mpy 3TOM HEOBX0AMMO 06ecrneYnTb ropU3OHTaNbHOCTL MOBEPXHOCTU cpesa (CTPOrylo OpueHTaLmio
ee Mo HanpaeMeHNo CABUraloLLEro YCUIus).

Kaxablii U3 paspesaHHbIXx 00pasLoB NMoMeLLalT B CABMIOBOM Npubop (npeaBapuTesisHO COEAMHMB MOJTOBUHKM),
npuKnaabiBatoT BblGpaHHY0 HOpMasibHYH Harpy3Ky M HEeMEANeHHO OCYLLECTBISIIOT CABUT.
O6paboTky pesynbTaTtoB BeayT OGbIYHBIM METOAOM. BenuuuHy .. ycTaHaBnuBakoT MO pasHOCTW CUEMNeHus,

OMPELENEHHONO [115 HEPA3PE3aHHBIX T I AMNS PA3PE3AHHBIX ry 0GPA3LIOB.

OnpederneHue ycnosHbIX mnokazamenell conpomusnsemocmu cdsugy &' W ' (KOHCONMAWPOBAHHBIN CABW).

OG606LLEeHHbIE YCMOBHLIE MOKa3aTeny CONPOTMBASIEMOCTV CABUTY ' W ' UMEIT CNOXHbIA (DUSMYECKNA CMbICTT W

OTBEYAKT HE MMOTHOCTWU FPyHTa B MOMEHT ero casura, a ycnosuto 100%-HOM kOHCONMWAAUMW FpyHTa B CO34aHHOM
HanpPsXeHHOM COCTOSIHWW.

Onpepnenenve nokasatenen ' u ' pernamentupyetcs [OCT 12248-78*. OcHOBHble 0COBEHHOCTU METOAVKU

9TOro UCnbiTaHnA NO CpaBHEHUIKO C METOONKON YCTaHOBNEHNA UCTUHHbIX NapaMeTpoB COBUMa N §Eyy 3AKMKOYAOTCS B
cnepnyrwouiem: 'Ffj'l n ' onpenendaAroT no pesynbTataM WCNbITaHMA Ha CcaBUr o6pa3u,oa nocne npeaBapuTeribHOro

YNINOTHEHUS NOZ, Harpyskamu, 06bI4HO npesbilwatowmmm 0,1 MMa (1 krc/cm 2).

Ona  ucnbiTaHus BbIOMPAlOT He MeHee TpPexX Harpy3ok MpeaBapuUTenbHOMO  YMNOTHEHUS,  SIBMSIHOLLMXCS
OOHOBPEMEHHO 1 HOPMarbHbIMWU Harpyskamu npu casure. Kaxayto Harpysky npeasapuTeNisHOroO YrnoTHeHUs nepegatoT
Ha TPYHT CTYNEHsSMW, BEnuMYMHa U KONMYECTBO KOTOPbIX 3aBUCAT OT MCXOAHOW KOHCUCTEHLMWU TPYHTa W BENUYUHBI
Harpysku.

Ons rMUHUCTBLIX TPYHTOB, UMetoLmx koHeucTeHumo .75 £ 77 <1, cnepyeT npunumats ctynewu 0,01; 0,03 (0,1;
0,3) n ganee 0,05 MMa (0,5 krc/cm 2); umetoumx {1 < 0,751 gna necuaHbix rpyHTOB - cTynenu mo 0,05 MrMa (0,5

krc/cm 2) no Harpysku 0,3 MMa (3 krc/cm <) u panee no 0,1 MMa (1 krc/cm 2). Kaxayto CTyneHb Harpysku BblAepXuBatoT

He MeHee 5 MVH Onsi necyaHbIX rPYHTOB 1 30 MUH ANS MMMHUCTBIX FTPYHTOB. KOHEYHYO CTyneHb Harpy3kn BblAEpXUBaOT
00 MOMEHTA, Korga MHTEHCUBHOCTL CcXkaTusa obpasua He Oyaet npesbiwatb 0,01 Mm 3a 30 MUH 451 MecYaHbIX rPYHTOB, 3
Y - ons cynecen n 12 4 - Ans CyrfiMHKOB W ITWH.

CasuratoLyto Harpy3ky MOXHO NpuknagpiBaTb CTYNeHs MU U HenpepbiBHO. B nepBoM cnyyae kaxaasi CTyneHb He
JomkHa npesbiwath 5% BennynMHbl HOpManbHOrO HanpsbkeHusi. CrneayoLyo CTyneHb NpUKNaabliBaloT, eCrnv CKOPOCTb
aedopmaunn casura He npesbiwaet 0,01 mm/MuH. Mpyu HeNpepbIBHOM HarpyXeHum CKOpoCTb Aedopmauun casura
gomkHa 6biTb paBHa 0,01 mm/MuH. [Mpu Kaxgowm HOpManbHOW Harpyske AOMKHO OblTb HE MeHee OBYX napanferbHbiX
onpeaeneHunn.

Mpy cTyneHyaToMm HarpyxeHun pedopmaunio capura UKCUPYIOT C MOMOLLBIO Meccypbl. 3a BeNUYUHY
COMPOTUBIAAEMOCTM FPYHTA CABUTY MPUHMMAIOT Harpy3Ky, Bbi3blBaloLLYlO CpbiB 06pa3sLa No NOBEPXHOCTM CKObXKEHMSI.

Ecnu cpbiB npoucxogut npu gecopmauun casura 6onee 5 MM, To 3a CONPOTUBNASEMOCTb CABUTY MPUHUMAtOT
Harpysky, Npy KOTOPOW B onbiTe Oblna 4oCcTUrHyTa AedopMauust casura, paBHas 5 Mm.

PesynbTatbl ucnbiTaHui (B AaHHOM crny4vae TopdsiHOoro obpasua) HaHOCAT Ha rpaduk ¢ ocamMu "HopmanbHas
Harpyska" - abcumcca; "conpoTmensemMoctb casury" - opguHata (puc.b.5). Yepes akcnepumeHTanbHble TOYKM NPOBOAAT

ocpeaHsIoLLYI0 NPsSIMYI0. YTon HaknoHa ee k ocu abeunce onpeaensieT ', a OTpe3ok, OTCeKaeMblil Ha OCW OpAMHAT, -
" MNocne caBura us 3oHbI caBWra criefyeT oTéUpaTh KOHTPOMbHbIE NPO6LI Ha BNAXHOCTb.
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Puc.b.6. 3aBUcMMOCTb NokasaTens KoHcoNMaauum oT Yncrna ninacTUYHOCTH FPYHTaA N ero KOHCUCTEeHU NN

MpunoxeHue 3 (B)

METOOUKA BbIOENEHUA PACYETHbIX CJIOEB
MpenBaputenbHOe BblOENeHNe CroeB MNPOM3BOAAT C Y4ETOM [aHHbIX MHXKXEHEPHO-reosiormdeckoro paspesa,
BO3pacTa 1 NPOUCXOXAEHUS BUAA rPyHTa, TOrO UM UHOTO CIosi, pe3ynbTaToB 6ypeHus criaboi Tonwm.

[na yTouHeHus rpaHnL BblAENEHHbIX CNOeB cnabbiX rPYHTOB U JanbHeWlen aetanusaumy Tonwm Heobxoammo
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NCMNonb30BaTh AaHHbLIE CTAaTUYECKOro 30HAMPOBAHWS, pe3ynbTaThl UCCNeAoBaHW reon3nyeckuMmm MeTogamMmm U LaHHble
0 cBoWicTBax rpyHToB. C STOM UENbi Ha reofiorMyeckMin paspe3 HaHOCAT KpUBblE YAENbHOr0 COMPOTUBMEHUS
30HAMPOBAHUIO, COMPOTUBMSEMOCTU CABUIY MO KPbINbYATKE M OCHOBHbIE KMAcCU(UKALMOHHbIE MOKasaTenu coctasa M
COCTOsIHUS TpyHTOB (pnc.B.1).
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Puc.B.1. 'pacvku nameHeHust no rnyomHe yaenbHOro ConpoTMBEHMS 30HAUPOBAHUIO U COMPOTUBIIAEMOCTM COBUTY MO
Kpblnb4YaTke:

a - reonormyeckuin pa3pes; 6 - yaenbHoe cConpoTMBIEHNE 30HOUPOBAHWIO; B - COMPOTUBIIAEMOCTb COBUTY;
1 - OpeBEeCHO-0COKOBLIN TOP; 2 - TPOCTHMKOBLIN TOpd; 3 - canponenb; 4 - meprenk; 5 - Menkui necok

Mo mony4YeHHbIM rpadmkaMm yTOYHAKT rpaHuubl cnoes. [lanee HeobxoouMo onpenenuTb pacyeTHble 3HaYeHus
PU3NKO-MEXaHMNYECKNX CBOMCTB IPYHTOB B Npeaenax Toro UM MHOro crnosi U OOHOPOAHOCTb BblAENEHHbIX CNOEB C TOYKM
3pEeHUs CBOWCTB FPYHTOB.

O6paboTky MaTepuanoB crnedyeT HauuMHaTb C MOCTPOEHMS AONA Ccrnosi rpadduKoOB paccesiHusl MnokasaTternen
PU3MKO-MEXAHNYECKNX CBOWCTB rpyHTa. LlenecoobpasHee, 4Tobbl rpacduk paccestHus MMen OfHY OCb, Ha KOTOpPOW B
Npon3BOSIbHO BblOpaHHOM MacliTabe HaHOCMTCA LKana nokas3atens cBOWCTB (puc.B.2). Mpadwmyeckas obpaboTka
nokasarenem u MeToabl MaTeMaTMYECKUX PaCYETOB WINIOCTPUPYIOTCA Ha npumepe oOpaboTkuM CONpOTMBAAEMOCTM
Topcha caBury no KpbinbyaTtke. [laHHble UCMbITaHWA Ha yvacTke GonoTa npeacrasnexsbl B Tabn.B.1. YacTHble 3HayeHus
COMpOTUBNEHNS cABUry Topdpa nokasaHbl Ha rpaduke (cMm. puc.B.2, a), a nonuroH pacnpepeneHuns nokasaTtenen B
yacToTax unum 4YactocTtsx Ha puc.B.2, 6.
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Puc.B.2. MNMpumep ctatuctnyeckon obpaboTkm nokasatenen hnsnko-mexaHU4eCKMX CBOMCTB BOMOTHbIX FPYHTOB:

a - rpadmkn paccesHust; 6 - MONUIroH pacnpegesieHns

Tabnuua B.1

[aHHble ucnbiTaHmi Ha y4dacTKe 6onoTta

MecTononoxeHue, N rny6uHa, m ConpoTuBneHue casury GOnoTHOTO rpyHTa B
KM+M nonepeyHuka CKBaKMHaX Mo UCMbITaHUAM KpblnbyaTkoid, MMa
C-1 c-2 c-3

1037+275 2 0,2 0,015 0,015 0,0161
0,3 0,018 0,0178 0,0171
0,4 0,0231 0,0236 0,0215
0,5 0,0265 0,0260 0,0268
0,6 0,0242 0,0248 0,0272
0,7 0,0230 0,0240 0,0293
0,8 0,0252 0,0260 0,0281
0,9 0,0240 0,0241 0,0254
1,0 0,022 0,021 0,285
1,1 0,0217 0,0195 0,0277 (2)
1,2 0,0186 0,0184 0,0217
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1,3 0,0178 0,0175 0,0206
1.4 0,0180 0,0184 0,0189
1,5 0,0188 0,0182 0,0175
1,6 0,0190 0,0194 0,0187
1,7 0,0184 0,0192 0,0238
1,8 0,0196 0,0196 0,0171
1,9 0,0191 0,0190 0,0169
2,0 0,0196 0,0194 0,0164
2,1 0,0185 0,0187 0,0196
2,2 0,0175 0,0195 0,0292 (3)
23 0,0189 0,0179 0,0157
2,4 0,0211 0,0201 0,0160
2,5 0,0205 0,0191 0,0147
2,6 0,0210 0,0203 0,0256 (1)
27 0,0230 0,0235 0,0268
2,8 0,0234 0,0241 0,0240
2,9 0,0237 0,0242 0,0248
3,0 0,0250 0,0269 0,0237

MpumeyaHue. Lindpobl B ckobkax ykasbiBalOT HOMepa To4Yek Ha rpaduke paccesHus.

Npaduk paccesaHusa genaTt Ha 8-10 paBHbIX NO BenuMYMHE WHTEPBAnoB (KMAacCcoB) C TakMM pacyeToM, 4ToObl B
Kaxdbli UHTepBan (3a UCKNIYEHMEM KpawvHWX) mnonanu TOYKWU, T.e. YTOObl He ObINo MyCTbIX KMaccoB. Yucno Touek,
nonaBLlUMX B OTAENbHble KNacchbl, HOCUT Ha3BaHMe "4yacToTbl". YacToTbl BbINMUCLIBAOT B crieuuanbHyio rpady Hag
rpacdmkom paccesiHusi. TOYkM, NONaBLUME Ha FPaHuLbl KIaccoB, AeNSTCs NOPOBHY WM MpU nogcyeTax 4acToT pasHocATCs
no cocegHum knaccam. B crnyyae He4eTHOro nx konmyecTea "NMULLHIOW" TOYKY cregyeT OTHECTU B KNacc, TArOTEHLWNA K
LeHTpy rpadguka paccesHus. Cymma 4acToT JofmkHa ObiTb paBHa KoOnuMyecTBy onpepeneHuii obpabatbiBaemoro
nokasatend. OHa 3anucbiBaeTcs Hag rpadukoM paccesiHusa. Todkam, MonaBwWMM B OAMH KMacc, npucBavBatoT
OAMHAaKOBbIE 3HAYEHUS, paBHble CpeHEMY 3HAYEHUIO 4aHHOrO Knacca.
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I'Ipvl NOCTPOEHUN NONMNUIroHa pacnpegerneHna 4actoThbl HabnaeHM gaHHOro nokasartensa oTknagbiBatoT HanpoTmnB
cepegunHbl UHTepBaroB U NoJ1y4YeHHble TOYKM COeAUHAIT NPAMbIMU NMUHNAMN.

YeTKO BbIpa)XXeHHbIA MakCMMyM B LEHTpe TMOoNuroHa pacnpegeneHmss U 3aKkOHOMEpPHOe CUMMEeTpUYeckoe
N3MeHeHne nokasatens B o0e CTOPOHbl OT MakCMMyMa CBMAETESNbCTBYHT O HOpPMasibHOM 3aKOHe pacnpefeneHus
(3akoHe [aycca) nokasaTenem CBOWCTB TFPYyHTOB. [lpy pe3KoM HapylleHunm CcUMMETpUM rpaduka pacnpeneneHus
HeobxooMMO NPOBOAMTbL MPOBEPKY HOpMAanbHOCTU pacnpeaeneHusi. OgHako MHOMOYUCIIEHHbIE NPOBEPKU MOKa3bIBaAOT,
YTO pacnpeferneHue nokasatenen CBOWCTB FPyHTA 3a pPEeaKUM WCKIIOYEHMEM MOAYMHAETCH 3aKOHY HOPMaribHOro
pacnpegeneHns, u OTKNOHEHME OT HEro CBUAETENbLCTBYIOT 00 owmnbKax, AONyLLEHHbIX NPU BblAENEHUN eANHOOOpPasHbIX
WHXXEHepHOo-reonornyecknx cnoes. bonee petanbHO npaBuna BblAENEHUS WHXEHEPHO-TeOrorm4yecknx 3SnNemMeHTOB,
OAHOPOAHbLIX MO cBONCTBaM, nanoxeHbl B TOCT 20522-96.

JanbHelwan obpaboTka pesynbLTATOB 3aKnioyaeTcs B OLEHKe OAHOPOOHOCTU Crosi MO AaHHOW XapaKTepucThke
(oueHke pasbpoca 3Ha4YeHWUn paccmaTpUBaEMOi XapakTePUCTUKK), B YCTAHOBMEHUN 3HAYEHUS, XapaKTepUsyoLLEro BCHO
COBOKYMHOCTb 3KCMEPVMMEHTANbHO MOMyYeHHbLIX OMpedeneHnin 3TON XapaKTepUCTUKUM (HOPMaTMBHOE 3HayeHue) U B
YCTaHOBMEHNM PacYeTHOrO 3Ha4YeHUs paccMaTpyMBaeMoro nokasarensi.

O06paboTky MOXHO BecTu noapobHbIM (cTaTucTMYeckass 06paboTka) unm ynpoLweHHbIM CnocobomM B 3aBUCUMOCTU
OT KOHKPETHbIX YCINOBWUIA, KaTeropun 40porn, UMerLLMXCS AaHHbIX.

HopmaTtuBHbIe M pacyeTHble 3HAaYEHUS XapaKTEPUCTMK (PU3NYECKUX CBONCTB FPYHTOB BbIYMCHIAIOT MO pesdynbTatam

HENOCpPeACTBEHHbIX ONpeAeneHnn, a NPOYHOCTHbIX M AeOpPMaLMOHHBLIX - Kak MO pe3ynbTataM HenocpeaCTBEHHbIX
onpeneneHun, Tak u Nno prUsanyYecknm xapakTrepmucTmkam ¢ UCNOMb30BaHMEM COOTBETCTBYHOLUMX Tabnuy, (cMm. n.2.23).

HopmatusHoe 3HauveHue j X xapakTepucTuku (nokasatens CBOWCTB) rPyHTa Mo pesynbTaTtam HenocpeacTBEeHHbIX
onpeaesieHni paccynTbIBaOT No hopmyne

1
AT =34 (B1)

roe ;- yacTHoe 3HauYeHWe XapaKkTEPUCTUKY;
f1 - YACNO onpeferneHunii XxapakTepUcTUKK.

PacueTHoe 3HauYeHVe XxapakTepuUCTMKK FpyHTa onpeaenseTcs no opmyrne:

_..‘ll"...H
ST, (B.2)

Gez

A

roe KEES - KO3 PULMEHT BE30MacHOCTH MO TPYHTY.

Mpu ynpoLleHHoM cnocobe oueHKM OAHOPOAHOCTU CIOSA M onpedeneHnst pacyeTHbIX XapakTepUCTUK rpyHTa Crion
CUYNTalOT OQHOPOAHbIM, ecnn He MeHee 90% 3HauyeHu paccMaTpyMBaeMOln XapakTepPUCTUKN NEXUT B Npeaenax yCroBHO
YCTaHOBMEHHbIX rpaHuy. NocnegHne MOXHO HasHayaTb, HanpuMep, ¢ y4eToM Tabnuy (Pr3nKo-MmexaHM4eckux CBOMCTB
ANs JaHHOro Buaa rpyHTa. Hanpumep, nNpuMeHUTEnbHO K TOPMSIHbIM rPyHTaM AONyCTUMbIA Ouana3oH U3MEHEHUs
NPMPOOHON BaXHOCTU B OOHOPOAHOM Cfl0€ MOXHO MPUHATb PaBHbIM AMaNasoHy U3MEHEHUs BNaXHOCTM B npegenax
OfHOW pa3HOBUOHOCTM rpyHTa (cM. n.2.23).

B kayecTBe NpMpOAHON BMaXHOCTW OMpedensiioT ee cpefHeMeauaHHoe 3HadeHve Mo rpadivky pacceuBaHus,
COOTBETCTBYHOLLEE IKCMEPUMEHTANBHON TOYKE, PacrofoXXeHHON B cepeauHe psiaa, cumtasi CHU3y unm ceepxy (puc.B.3).
Hanpumep, npu 15 akcnepuMeHTarnbHbIX TOMKax cpeaHeMeanaHHoe 3HayeHne OyaeT COOTBETCTBOBATb BOCbMOW TOYKE,
OTCUYUTLIBAEMOW CHU3Y (UM cBepxy). MNpy YeTHOM KONMYECTBE TOYEK 3a CpefHeMeAuaHHoe MPUHMMAlT cpedHee
3HayeHue Mexay ABYMsi TOYKaMu B cepeduHe psaaa. 3HauyeHust rpadvika paccesiHusl npeaBapuTeribHO NogsepratoT
aHanuay 1 npv HanM4mMmn sIBHO OTCKaKMBAIOLLMX TOYEK MX B pacyeT He MPUHMMAIOT (ecrnu Takux Todek He Gonee 10% ot
obuiero konuyectea). CpegHemeauaHHoe 3HaYeHWE MPUHMMAOT 3a HOPMATUBHYIO BEMUYMHY [aHHOW XapakTepUCTUKU
rpyHTa.
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Puc.B.3. N'padmk pacceaHnsa 3HavyeHui NpMpoaHON BRaXXHOCTN TOPASHOMO Crosd
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3a pacyeTHOe 3HaYeHue AaHHOW XapaKTePUCTUKWU FPYHTa NPUHUMAIOT BEMWUYMHY, 3aBUCALLYIO OT Tak Ha3blBaeMOon
rapaHTMPOBaHHOW Y4acTOCTK Zmp , onpegensemon no rpaduky (puc.B.4). Mo BenuyuHe Zmp , ncnonbays

WHTerpanbHbIf rpadomkK HakonmneHHoM Yyactoctu (puc.B.5), onpeaensatoT pacyeTHOe 3HayYeHne XxapakTepucTuku. [pu atom
HeobxoOMMO y4MTbIBaTb XapakTep onpefensiemoro napameTpa. K npumepy, ytobbl pacyeTHoe 3HayeHue B OOHUX

Chny4dasax okasalnocCb donbLue (BJ'Ia)KHOCTb), a B ApYyrnx MeHbLue (I'IpO‘-IHOCTb) cpegHemMeaMnaHHOro 3Ha4eHuA.
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Puc.B.4. Npadbuk ons onpeaeneHns rapaHTMPOBaHHOM YacTOCTH Zmp B 3aBMCUMMOCTU OT Yncna onpegeneHni
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Puc.B.5. N'padmk HaKOMNEHHOM YacTOCTM 3HAYEHWI NMPUPOOHON BNIAXXHOCTU TOPSIHOIO Crnos

C y4yeToM NOoJly4YeHHbIX pacyYeTHbIX 3Ha4YeHun XapaKTepuUcTuk CXmmaemMmoCT BCeX CrioeB (B npegenax aKTMBHOWN
30HbI CXaTtusa cnaboro OCHOBaHI/IFI) paccynTbiBaeTCA KOHEe4YHaA OcCapjka. [ns oueHku ycnosvu7| yCTOVI‘-IVIBOCTVI HacbInm
MOXET ObITb Bbl6paH crnon ¢ Hanxyawnmm pac4eTHbIMUN 3HAYEHUAMMU CUENNIEHNA U YIIla BHYTPEHHEIo TpEeHUA.

[na nporHo3a xoaa ocagku BO BpeMeHW cnaboro ocHOBaHWs MOXET ObiTb BblIGpaH Crnow Takke C Hauxygwmmm
KOHCONUAAUMOHHBIMW NOKa3aTensMu 1 HanxyaLwnMn yCrioBUSMIN C TOYKM 3pEHUSA NPOXoXaeHusa ocagku (cm. n.n.3.1-3.6).

MpunoxeHue 4 (IN)

rPA®UKU ONA ONPEAENEHUSA HANPSXKEHUA B OCHOBAHUU HACBINU TPAMELEUOAIBHOIO OYEPTAHUA
U OYHKUMKU 5

Mpadoukm (puc.l.1-15) nosBonsawT onpedenutb BeNUYMHY OOMbLUEr0 W MEHbLUEro [MaBHbIX HaNpPshKeHWUn,
BO3HMKAOLLMX B 3aaHHOM TOUYKE rPYHTOBOr0 MaccmBa OT Harpy3ku, NMPUoXeHHOW K MOBEPXHOCTU MU pacnpeaeneHHon no
3aKOHY paBHOBOYHOW Tpaneuuu.
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=
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Puc.l".1. PacuyeTHas cxema Harpysku

Puc.l".2. Fpacpukm sHavenmii oty = 0y f o
npu 2afB =02
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Puc.l".3. Tpadmkn sHadenmin oty = dz fop Puc.l".4. Tpacmkn sHadenmin ety = a1/ og

npu 2af B =02 npn 2ai 8 =1

ll
-/l. r V
v
Puc.[.5. Tpacukn sHadennii oty = do fop Puc..6. Mpadmkm sHauernin oty = dq { oy
npn 2af B =1 npu 2alf B =16

—F
\

N\
-

Puc.l'.7. Tpacuku sHaueHmnii oty = 0o fop Puc.l".8. Fpacukm sHavenmii oy =01/ op
npu 2ai B =16 npu Zgf B =3
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Puc.l'.9. Mpacukm sHavenmii oy =01/ op Puc.l.10. Mpadbuky sHadennin o4y =T {0y
npu Zgf B =3 npu Zaid =6
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Puc.l.11. Mpadpukn 3HaveHun &y = J4 f,DD Puc.l.12. Tpaduku 3HaveHnin &y = Jy f,on

npn 2o i 8 =6 npnm 2af B =10



Mocobue No NPOeKTUPOBaHUIO 3eMIISIHOTO MOJIOTHa aBTOMOOUITBHBIX AOPOT Ha crabbIx rpyHTax
lNocobue om 03.12.2003
lMpumeHsiemcsi ¢ 01.01.2004
Crtpanuua 109

0 5 10 15 20 25 30 35 40 45W B W
—~y
sp= %
: N
10 2.8 "
Lo?, N o
E S
20 poss
K yA/A'R R o
30 [ /
WA VT
Py 4 ]
1T I/ I/
45 = 0,40 4
i3, 15 0,30 ..;"
33 7
v A
Puc.l.13. Mpacbukn sHadeHnin g = 05/ o3 Puc.l.14. Tpadomky sHadeHnin o4y =T {03
npu Zaf B =10 npv 2g /B =30

Puc..15. Mpadovkn 3HaueHnin g = do f ognpn
2alB =30

Ona ToukM C 3af4aHHbIMM OTHOCUTENbHbIMKM KOOpAuMHaTamMu - TI=2=z/8 N wm=2x/8 (roe =z n = -
COOTBETCTBEHHO BepTUKanbHad W FOpM3OHTanbHas KoopauHaTbl TOYKM B abCONIOTHBIX efuHuuax) - npu 3agaHHOM
XapakTepucTUKe oYepTaHus aNopbl Harpyskn 2z f 5 No rpadukam ycTaHaBNUBAKOT 3HAYEHMUS FNaBHbIX HanpsKeHwui

7y T2B O0NAX OT HAarpy3ku Ha NOBEPXHOCTN 2.

¥y =Ulf,-5'|:||/| ¥a =02f,0|:|.

3HauveHuns 1 o onpefendalT HenocpeaAcTBEHHO Mo U30NMUHUAM UITU MO UHTepnonALnuun.
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Puc.I.16. Mpacukn ans onpeaenenuns dpyHkumm & :

a-npy @ =0":6-npn ¢ =5";B-npn © =10%;r-npn & =12";g-npn @ = 20°; e -npn © =307;

1-npn 24/ B=10;2-npn 2alf8=30:3-npn 2alf8=10;4-npn 2a/B8 =06;5-npn 2aild =02
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Mpunoxexue 5 ()

NMPUMEPbLI MHOMBUOYANBHOIO NPOEKTUPOBAHUA HACBINENA ABTOMOBUIIbHbLIX OOPOI
MuouBuayanbHOEe NpOEKTUpOBaHME aBTOMOOMIbHBIX [OPOr Ha cnabbix rpyHTax BbIMNOMHAETCA C  Yy4YeToM
AocTaTo4yHO BonbLIoro KonmyecTsa akTopoB. Bnok-cxema KOMMIEKCHOIO NOAX0Aa K NMPOEKTMPOBAHUIO N CTPOUTENBCTBY
Hacbkiner B 0coObIX ycnoBusax AaHa Ha puc.[.1. [ns pacyeToB KOHCTPYKLUMM HaAcbiNM MO 3TOM CXEMe U C y4eToM
n3noxeHHolx B lMocobum meToaoB pacyeTa BO3MOXHbIX Aedopmauun cnaboro OCHOBaHMS B JAHHOM MNPUIOXEHUU
npvBeaeHbl NPUMepbl pacyeToB B LienecoobpasHon nx nocneaoBaTensHOCTU N B 3aBUCUMOCTU OT COOTHOLLIEHUSI CBONCTB

FPYHTOB U BbICOTbl HACbIMNU.

KosnnexcHirhd noaxon ¥ NPOSKTHPOBAHWEG W CTROHTCTRCTEY HACHTICH B ocofhm yoronmay

MECAOTHRECKHX
HIRCKARAR

X
Ananns Wi meepHo-

—#{ CocTapnewne NpocTpancTeeHKoR Mogeny |

\ Noegbop TokaIATE e ColCTE MPYRTOR N0
KA PRKADNHOHHEED TA6. TROIEM H BX AHANHY

- v

JanaHne na
AOTNOTAATETLHOE
ocaea0RIHHE

o [ipe ABAPHTCIIBHMG PACSCTH KORCTPYIIIHE HACHITH

| A=A MY moaHok H-'I'I¢lﬂpuﬂ.l;llﬂ o PEONOMHE H pacHeTaM |, COCTARTCHHE p-BC-“II‘.'TBD! CXCMB HECRIH |

I NomAeR ofkou ACNWNTRRHA TPYHTOR B 1200DSTOPHR H HX AHANH

L

B3 BpEMEHH

Pwm:ymn-mmm
HECRITA, OCATKE ROHCHHOM W i

L 4

FarpafoTra HOBLD CxemM H METOO0N PRCHCTON
(mpe AectixomMoeTH)

Halravenue pomose
MEPUPHRTHR [0

FCMOPCHHED OCANIKH

HHTETHHELX

OOECIIETEHHI YCTORYHBOCTR H

I

CTRONTENRCTEA

COHIATENLHOE HEITHAYCHHE TADAMETON KACLITE, JOMOTHHTETRRED m—portpum H TCXHOMOMHHA

¥
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LIPCHERTHRIY PREUIEHN R

+

Haf moJeHWa B MEPERE TOUTR
MOCTUTYATALHH

Puc.0.1. Brnok-cxema KOMMMEKCHOro Nogxona K NpoekTUPOBaHUIO U CTPOUTENLCTBY HacbINemn

Pacuembi koHe4YHOU ocadku, ycmoliyueocmu, ocadku 80 8peMeHU, 8peMEHHOU Hagpy3Ku, epmuKasibHbIX OpeH,

necyaHbIx ceal

McxogHble gaHHble AN pacdeToB: BbICOTA HacbinM h = & M; LUMPUHA NOBepXy & = 12 M; 3anoxeHue OTKOCOB

m =1:15; nnoTHocTb rpyHTa Hackinn & = 2 T/M3 |
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Cnaboe ocHoBaHMWe CroXeHo unom. MoLwHOCTbL OTNoXeHn una H = & M. [OpM3OHT rpyHTOBLIX BOA COBMNagaeT C
noBepxHocTbio 3emnu. Cnov wmna noactunaeT cynecb MONyTBEepAoOM KOHcUCTeHumu. PacveTHas cxema Hacbinm
npegcraeneHa Ha puc..2.

1 2

1
i '.
| J
S

Cvnecs

Puc.[1.2. PacuyeTHas cxema HacbInm

Pacuem KoHe4yHoU ocadku criabo2o OCHOBaHUS
Mcxoga us ycnosmﬁ OﬂHOMepHOVI 3agadyn, KoHeYHaa OocCafdkKa, onpepgendemad metogomMm CyMMUpoBaHWUA,

paccuuTbiBaeTcs No goopmyse
n
S=U,001'%epm'Hi ’ (o.1)

roe - ocagka, M,
(0,001 - nepeBogHoI KOIDULMNEHT;

B pzi- MOAYMb OCafkuU MO KOMMPECCUOHHOW KpuBOW obpasua (C rmybuHbl  Zj ), COOTBETCTBYIOLIMIA PaCYeTHOV

Harpyske F, MM/M;
H; - mowHocTb | -ro crios, m;

11 - KOJIMYECTBO COEB, OAHOPOAHbLIX MO HaMNPSPKEHHO-AePOPMUPOBAHHOMY COCTOSIHUIO.

Pac4yeTHas Harpyska OT HacbInyM Ha NOBEPXHOCTM cnabon Tonwm onpepenseTcsa no dpopmyne

P=v, hy, (A.2)

rae Yy - yAenbHbIi BEC IPYHTa Hachinu, paBHbIil ¥y = o' g, To/m3 ;

£ - NMOTHOCTb rPyHTa Hackinu, T/mM3 ;
£ - yckopeHue cBo6oaHoro naaenus (9,81 m/c 2);

h - BbICOTa HacbINK, M.
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BraxHocTe, %o

Puc.0.4. PesynbTaTbl CABUIOBbLIX UCMbITAHUIA Una

B naHHom npumepe no dopmyne (A.2) F = 0,079 MMa.

o 2a

Onpe,qenﬂeM n3mMeHeHune HanmeeanZ OT BeCa HacbInu no FJ'Iy6MHe. PaccuntbiBaem E/2 n E . |_|pl/l r =HM3THU

BENUYUHBLI paBHbI 1.
Mo rpacbukam (cm. npunoxerne 4 (M) Haxogum: o =0.11; P = 0,0718MMNa.

|-|OCKOJ'Ibe pasnundne B BeNMYMHaAX Moayna ocafkn U Hal'lpﬂ)KeHI/IIZ Ha HWKHEN wn BerHeIZ rpaHnuax cnoda
coctaensietr meHee 10%, To crnow siBnsieTcA OQHOPOAHbIM NO HaFIpFl)KeHHO-,EI,GCbOpMI/IpOBaHHOMy COCTOAHMUIO.

[ns pacyeTa BenMUYMHBLI 0CAOKM NPUMEHsieM rpacdhoaHanmTMyeckuii cnoco6. Onpedensiem BenuUMHy ocadku cros
WUra npu HECKOMbKUX 3HaueHusix . (COOTBETCTBEHHO, MOMOBMHE HArpysky OT BECA HACbINM, MOTHON Harpyske, B 2 pasa

Gonblue). BennuunHbl Harpyaok pasHbl: By = 0,035 Py =0,079; P; = 0158 MMa.

Ecrnu npeanonoxuts, Y4To 3Ta Harpyaka Ha MOBEPXHOCTW CrOs, TO Ha HWKHEN rpaHuue nonyyaem Py = 10,0355
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Py =0,0718; By = 01437 MMa.

CpefH1e 3HaYeHWsi MOZYNsi OCaAKU ANSt YKa3aHHbIX BENMYMH HArpy3ok Ha BEPXHEN M HWXKHEN rpaHuuax crios,
onpe/ieNneHHbIE MO KOMMPECCUOHHOI KUBOW, PaBHbI: Ep1 = 43 Mm/M; By = BZ.IMmim; Ep3 = 142,53 mm/m.

Mo copmyne ([.1) paccunTbiBaem KOHEYHYHO OCaKy CIOsi Uia npu ynioTHEHUN MO YKa3aHHbIMU Harpy3kamu:
S =294 cem; 3, =4%5cm; 33 =855cm.

[MonyyeHHble 3Ha4YeHWs HaHOCUM Ha ceTky koopauHat " 5 "-" P ", T.e. cTpoum rpaduk 3aBUCMMOCTHU
= =1F) (puc.0.5). Danee Haxogum 3asucumocts P =1{=) no bopmyne

P =y by +AS a3

roe g - YAENbHbINA BEC PYHTa C Y4ETOM B3BELLMBAHNS, TC/M7 .

Ocajnka, oM
2
1
1
!
i
N

40 /
20 /
/|
0 00s 008 0,12 0.16 P
Harpyiwa, MIla

Puc.[1.5. 'paduk onpeneneHnsa KOHeYHOM OcafKu HacbInu

Mo S=0m P =0079MNa; npn 5 =1m F = 0,089 MMa. Hanocum aTy 3aBucumocTs Ha rpacmk = = HF) . Mo
Touke nepecedenus = =1F) u P =) onpepensem pacuetHyio Harpysky u koHeuHyio ocagky: Sppy = 051 M
Ppacy = (LUBZMMa,

Mpoeepka ycmotiyueocmu criabbix epyHIMo8 8 0CHO8aHUU
Hecyuwlas cnocoGHOCTb cnaboro OCHOBaHWS OPWEHTUPOBOYHO OLEHMBAETCS M0 BenuyMHe KoadhduuMeHTa
GesonacHocTuK Nno copmyre

Kas = Pres 'Ipr&CT-.[' (0.4)

[Mpn 3TOM pacyeT BbINOTHAETCS U3 YCITOBUIA BbICTPOM 1 MeASIEHHOW OTChINKM Hacbkinu. Mpu ObICTPON OTCbINKe
Ppeu:n: = vy b+ Bpg ) = 0.09MNa; (4.5)
Prog = 0oy ¥ v 2 t20 g VP wm Prag = cpe/P (0.6)

Mo rpadumkam cOBuroBbiX ucMbiTaHun (cM. puc.[.4) 3HAYEeHUs CUEnneHus U yrrna BHYTPEHHEro TPeHus,
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COOTBETCTBYIOLLME NPUPOAHON BNAXHOCTH, paBHbl Cwraw = U013 MMa; Eray = ¢

[ns onpegeneHus i Heob6xoaumo paccuuTaTtb Za/fun =E .

Mon z =6, 2a/8 =1, 2'e = 0,5n0 rpacdukam (cm. npunoxenve 4 () onpepensiem: & = 0,26 Mo dopmyne
(0.6) Pgop = 0,067 MMNa. Otciopa koadbduumeHT GesonacHoct paseH 0,71. Mockonbky Eg.. <1, To npounocTts

cnabbix rPyHTOB Npu ObICTPON OTCbINKE HacbiNM He obecneyeHa. CnefyeT OUEHUTb HECYLLYIO CMOCOOHOCTL OCHOBAHMS
HacbIn NPU MeaNeHHON OTChINKE HaChIMNW.

Mo pe3ynbTataM KOMMNPEeCCUOHHbIX MCMbITAaHWA Haxo4uMm KOHEYHYI0 BITaXXHOCTb IpyHTa nocne ynioTHeHuA noa

pacyeTHOM Harpyskoil: ‘Wyoy = 22,9% ; no pesynbTatam cOBWroBbIX MCMbITaHWIA onpedensieM Cwrop M Pwron ,

COOTBETCTBYIOLLME Wion | Cwgon = 0018 MMNa; “wron =77157

z
[ns cnosi vna, npy ©wgnm = .00, U - =05y o478 =1, dbyHkums § = 0,22

BesonacHas Harpyska MpW YCrOBWW MEASIEHHON OTChINKM Hacbinu cocTasnseT FPra. oy = 0,082 MNa.
KoadhcpmumeHT 6e3onacHoCTM B AaHHOM criyyae paBeH Eg.. =101, 310 osHauaeT, uto Hecywas cnocobHocTs cnaboro

OCHOBaHMS MPU PacCMOTPEHHbIX YCIOBUSIX obecrnevyeHa.

OpHako HeobXoAMMO paccyMTaTb PEXWMM OTCbINKM HackiNM WUNW Opyrue OOMOSHUTENbHbIE MEepPOonpusATUS Ans
obecneyeHnst NpoYHOCTM cnabbix rPYHTOB (MPUrpy304Hble 6epMbl, CBaun 1 T.4.).

[na ganbHenwero BbIMNOMHEHUS pac4yeToB YKa3aHHbIX KOHCprKLI,I/IIZ [OMmKHa ObITb onpepeneHa CKOpoCTb OCaaKku
cnaboro ocHOBaHus nog, Harpy3K0|7| OT BeCa HacbInu.

[NpoeHo3 ocadKku 80 8pemMeHU HacbInu Ha criabom ocHosaHUU
Mpn nonHom o6bemMe wucnbiTaHM crabbiX FPYHTOB Ha KOHCONMMAAUMIO (MCMbITAHUA HECKOSbKUX WMAOEHTUYHbIX
06pa3uoB Npu pasHbIX YCNOBUAX OPEHUPOBAHUSA U MPU HECKOMBKUX CTYMEHAX YNIOTHALWEN Harpysku) xon ocagkm BO
BPEMEHM pearibHOro crnos nna mMoxeT BbITb paccunTaH no dopmyre

Ty =bg Hi, (0.7)

roe T;.LP- Bpems (CyT, roAbl) AOCTWKEHUS 3afaHHOM OTHOCUTENbHON AechopMaunn (Mnu cTenenn koHconupaumm 1)
cnosi cnaboro rpyHTa;
H@ - NyTb PUnbTpaUnm OTKMMaeMon BOAbI;

f:';lp - KOHCONUAALMOHHLIN NapaMeTp, PaBHbIi

_ 4ty —ty)

&
& 3hiy (0.8)

roe tp- Bpems (MWH) JOCTUXEHWS 3a4aHHON OTHOCUTEMbHON AedopMaLmmn NpU YNAOTHEHUN NOA PacyYeTHOW Harpy3kow
P obpasua b npu aBycTopoHHeM apeHnpoBaHv (unbtpaumn) #ig = Zagy £ 2

t5- To e, 06pa3Lia C OAHOCTOPOHHIM APEHMpOBaHUEM #35 = Hagn , MUH.

KoHconuaaumoHHble kpuBblie Npob una npeacrasneHsl Ha puc.[.6.
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Puc.[1.6. KoHconvMaaunoHHble KpuBble nna:

1 - ounTpauus ABYCTOPOHHSIS Mpn £y = 0,15 MMa;
2 - 0AHOCTOPOHHSIS chunbTpaumst npu £y = 0,15 MMa;
3 - UNbTPaLWs BYCTOPOHHSIS NpU £y = U3 MMa;

4 - OAHOCTOPOHHSI churbTpaums Npu Fypy = 0.2 MMa

Mo rpadpuky » = Filz tinpu P =015 MMNa Bpema poctuxenns otHocuTensHon aedopmaumn A = 0,075 yro
COOTBETCTBYET CTerneHn koHconupauuu TT = 90% , coctaBnsaet: ty =130 MuH n ty =355 muH. Mo dopmyne (0.8)

bgp = 33, Zmumicm 2 ; otciopa no dopmyne (.7) Ty_pge, = 24.1ropa.

PaccunTbiBaeM BpeMsi JOCTUXEHUS CTeneHu KoHconugauumn: TT =700 n A =0,0665 . Ona A = 0,0665 ppems
t; =100 muH; ty = 62muH. B atom cnyvae &3y = 8.11muniem 2; otciopa Tyogpy, = 5.5 ner.
Mpu cokpalleHHOM OBGbeMe WCTbITaHU crabbiX rPYHTOB Ha KOHCOMUALMIO BPEMS JOCTUXKEHWUS WHTEHCUBHOM

YyacTu OCafKkuM pearnbHbIM CIOEM paccyMTbiBaeTcss no dopmyne Teopun GUNBTPALMOHHON KOoHconugauun (npu
T = 85% nnn TJ = 2%, B 3aBUCUMOCTM OT TUNa AOPOXKHOIO NOKPLITUS):

roe Nu - KO3 PMUMEHT, 3aBUCALLNIN OT } 1 onpeadensemMbli no Tabn.3.4;

Cu - KO3 PULMEHT KoHCoNMaauun npn 1T = 5% , cm 2 /MU

KoahduLmeHT koHCconMaaummM paccumMTbIBaeTCs No AaHHbIM NabopaTopHbIX UChbITaHWIA No hopmMmyne

_ Mk
Co = ——, (8.10)

u

roe i, - Bpemsa goctukeHus TJ npu ncnbiTaHum obpasua, nyTb hunbTpaumm BoAbl U3 KOTOPOro paBeH ;2@..

B naHHOM npuMepe Bpemst AOCTUKEHUS £,—sqa; cocTaBnaeT 22 MuH, otcioga £y, = 0,0568 cm 2 /mun.
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Hanee paccuuTtbiBaeM Bpems JocTuxkeHusa TJ = 5594 cnoem una mowHoctTeio 6 m no cdopmyne (4.9). B

pesynbTtate nonyyaem L ,_gse = 8,32 roga.

Heobxoanm ganbHenwni pacyeT AONONMHUTENNbHbIX MepOI'IpMFlTMVI Ona yCKoOpeHna ocaku cnaboro ocHoBaHwUs.

Pacuem senu4uHbl 8peMeHHOU rpuapy3Kku
1) PacyeTt BpeMeHHON Npurpysku no yToOYHEHHOW MeToauKe.

Mo ykasaHHbIM Bbiwe dopmynam (4.8, [.9) cTpoum KpMBYK KOHCONMMAaLMW CIOsl Una B OCHOBAHMM HacbInu
(pnc.0.7). Mo rpacpuky « = F{Z) (cm. puc.[l.7) onpegensiemM BpeMsi AOCTWXKEHWS TPeByeMOoi MHTEHCUBHOCTU OCaaKU:
u =5cm/rog. C aTOW Lenbo NPOBOAUM K KPMBOW KOHCONMWAALMU KacaTenbHYH C YINIOM HakoHa, paBHbIM A0OMYyCTUMOWN

MHTEHCMBHOCTM 0caakm 5 cm/rofl. Touka kacauns onpeaenut tyay = 35roga, A =0,0333n 17T = 56%.

5
50
S pace
(L2 catrom) T
40
5 [ 0yl]
{U=5% ewfron) L
304
]
[+
é
: 'y L L Il
3} Trew 4 5 6 Tpun |
(U=5 eafroa) (U=2 emfina)

Bpema OCAAKH, Mk

Puc.[.7. KpuBas koHconugaumm peanbHOro crnosi

Ha ocHOBE AaHHbIX KOHCOMWAALMOHHBIX UCTBbITaHUIA CTPouUM rpaduk 3aBucumoctn * = fi'lz t) ona obpasuos,
NyTb PUALTPALMM U3 KOTOPLIX paBeH #1gu #34 (puc.A.8). Mo rpaduky Haxoaum: tpacy = 40 MUH U tpaey = 33 Muh,
cootsetctBytowme F pay = 0,082 MMa npu ogHocTOpoHHeI 1 ABYXCTOPOHHE (DUALTPALMM. YTOUHUM 3TU [aHHbIe AN
pacyeTHO Harpyakn. C aTol Lienbio CTpouM rpaduk 3aemcumoctu t = f(}z%) , TO €CTb rpacvK 3aBUCMMOCTI BPEMEHM
[OCTWKEHNA 3afaHHON oTHocuTenbHoi aecdopmaumn * = 0,053% 01 ksapparta BeicoThl 06pasua (puc.d.9). Mo atomy

rpacuky HaxoauM napameTpbl Eyp, 1 bﬂp dopmynbl

tip =gy thaphs. (0.11)
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Puc..8. N'padhuk onpegeneHns BpeMeHn JOCTUXKEHUS pacvYeTHOM CTEeNEeHN KOHconuaaumm ans 3agaHHom Harpysku
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Puc.[.9. I'pacuk onpeaeneHns BpeMeHn JOCTMKEHUS paCHETHON CTEeNeHN KOHCOoNMaaumm aAng pasnuyHbix nyTemn
dunsTpaumm

Mo rpadbuky Haxoaum sHaueHnst: @ay = 36 MuH n 2y, = 2.3 MuH/cm 2.

Tpebyemoe BpemMs YNIOTHEHUS OCHOBaHMS Tmpgg_ =1 ron. Bpemsi pocTuxeHus Lmpes. OTHOCUTENbHON

pecdopmaumn A = 0,053%  yexops s ycnosus Tmpgg_ =1ropn, paccunTtbiBaeTcs no opmyne

4 T

mped . = mped.

+‘5';';,|‘qu§-:I . (0.12)

[nst gaHHoro npumepa s, = 20,15 My,
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Mo rpadpuky £ = 7 (F) (cm. puc.].8) Haxogum, yTO impgﬁ_ = 30,15 mun pocTuraetcs npu ynnoTHeHUU noa

Pmpgg_ = 0,1'71MNa. BennunHa npurpyaku, MCXoast U3 MOMy4YeHHbIX BENIMYMH HArpy3Ku, paccunTLIBAeTCs N0 hopmMyne

Pnpuz. = Pmpeﬁ. - Pprz-:l.!. . (0.13)
Otciofa Fpyz. = V.08 MNa.

[MyTem cpaBHEHUS BENUYMHLI BPEMEHHOW MPUrpy3kMm C Oe30macHOW Harpyskowm nosiyyaem Pnpug_ > Fgaz . 970

0O3HayaeT, YTO BPEMEHHYI0 NPUrpy3Ky O5is YCKOpeHMs ocagku 4o 1 roga NpuHATE Kak OOMOSTHUTENbHOE MeponpusTue He
npeAcTaBnseTcsi BO3MOXHbIM. Heob6xoanmo paccMoTpeHue apyrux MeponpusaTuii (CM. HUXe).

2) Pac4yeT BpemMeHHOW Npurpy3ku no yrnpoLLeHHOW MeToaNKeE.

B maHHOM npumepe KoHeuHasi ocagka (Sy,y ) cocTaBnsiet 0,51 M. GunbTpaumorHas YacTe npu &g = U408 M
cooTBeTCcTBYEeT {7 =100%; ; 90% o1 atom BenuumHbl coctaenseT 0,367 M; k03 PUUMEHT KOHCONMAAUUW paBeH

'y = 0,0568 cm < /Mun (nnn 3,408 cm 2 /4); Tpebyemoe BpeMms KoHConMaaLmm Tmpgﬁ =1rop.
Onpepenvm sHadeHne napametpa M, no hopmyne

2
Moo= R CuTmpeﬁ

" AHE - (0.14)
Monyyaem AV, = 0,202 . 3Haa aTy BenuuuHy, onpenensiem Tpebyemoe 3HayeHWe KOaddUUMEHTA BPEMEH!
(Kﬁpj no tabn.3.4, kotopoe 6yaet pasHo 0,327. [lanee Hangem BeNWYMHY KOHEYHOW OCadKW, KOTOPYH MOMy4nnu 6ol

NPV MPUMIOKEHUN HEKOTOPOI Harpy3ku, AiNs koTopoit ocaaka « = 0,367 m gocturaetcsi npu Ky = 0,327 no chopmyne

Ry _ Spczcl.!.
Kor T .

Ky (0.15)
Mo aTon opMmyne &y, = 112 M. Mockonbky Takas ocagka He MoxeT 6bITb 4OMyLieHa, TO OnpeaesiM, CKOMbKO

notpebyeTtcsa BpeMeHn gns JocTmkeHus ocagkm 0,367 M npu yBenudeHuM Harpysku Hag npoektHon Ha 0,04 Mlla, To
eCTb Ha 2 M.

Mo rpaduky (cm. puc..5) Haxoaum, uyto npu Harpyske £ = 0,122 MMa koHeuHas ocagka cocTasnsieT

Syon = 0.67 M. Paccuntaem Ky no doopmyne

Kﬂ = Sprzcte. 'IIISKOH.- (A.16)

Ansi paqHoro npumepa gy = 0,548 Mo 1a6n.3.4 onpepensiem, uto npu Kg = 0,348 N = 0,59 . Bpems ans
JocTtumxeHuns ocagku 0,67 m npu gononHutensHon npurpyske 0,04 MlNa paccuntaem no popmyne

it
T= 5 HC
" u
o o7 8.17)
4 H@

Monyyaem 7 =293 ropa. Ecnn Takoii CPOK KOHCOMWAAUWMM He ycTpauBaeT cTpouTeneil, To Heob6xoamMmo
paccMoTpeTb Apyrue JOMNONHUTENbHbIE MEPONPUATUSA NS YCKOPEHNSI OCaAKM HAChIMNN.

Pacyem KoHCMpyKUUU HachInu ¢ eepmukarsbHbIMu dpeHamu (onepmabiMu)
Mpv pacyeTe nNpuUHUMaeMm, 4YTO UIbTPALMOHHas CMNOCOOHOCTb TpyHTA OOMHAKoBasi B BepTUKArIbHOM U
rOpMU3OHTanbHOM HanpasneHun. HeobxoaMMo paccuuTaTb OMameTp M war gpeH, obecneuyvBaiolme [OCTUXKEHWE



Mocobue No NPOeKTUPOBaHUIO 3eMIISIHOTO MOJIOTHa aBTOMOOUITBHBIX AOPOT Ha crabbIx rpyHTax
lNocobue om 03.12.2003
lMpumeHsiemcsi ¢ 01.01.2004
Crtpanuua 120

pac4eTHOM ocafiku unu Tpebyemon cteneHn kKoHconuaaumm ocHoBaHus, pasHon 90%, 3a oauH roa.

OnpegensiemM pacyeTHy0 Harpy3ky Ha OCHOBaHue no oopmyrie

Pprzch' =T ’Egpacl.! (T = Yz Spacl.! : (A.18)
BenuuvHa Harpyskm Ha OCHoBaHue npu S =0 wun 5 =1M coorBerctBeHHO cocTtasut 0,08 Mlla. Mo rpaduky,

npuBeaeHHOMy Ha pUC.L1.5, Fpgey = DLUBZMMNan Spgey = 051m,

MpuHumaem anameTp obcaaHomn Tpy6bl & = 0.4 m, war gpeH - § = 2 m.

OdhekTuBHLIN guameTp OpeH onpeaensieM no dopmyre

D=1131. (0.19)
B panHom npumepe L) =226 m. [lanee paccuuTbiBaeM cbnvxeHue (B TakoM Buae AN pacyeTa ApeH) no
¢opmyne

Mn=

I
T (0.20)
Otciopga # =25,635.

Haxogum koadhULIMEHT KOHCONMAALIMKN FPYHTA OCHOBAaHWUA NpW YNMOTHEHUM MNoA, pacyeTHOW Harpyskon. CornacHo
UCMbITAHWUAM Ha KOHCONMUAaUWio, Bpems AOCTUXKeHUA [F = 9% -HoW bMUnbTpaLMOHHOW ocadku Mpu YMNroTHeHUW nop

Harpy3komn, 6nmn3kor K pacyeTHOM, 0OpasLoB BbICOTON 2,5 CM Mpu OOHOCTOPOHHEN chunbTpauun coctaBnseT 370 MUH.
KoadhdpmumeHT KoHconmMaaumm, paccuuTaHHbiii no dopmyne (4.10), pasen 5, = 0,54 cM 2 /4. daktop BpeMeHU npw
rOpPU3oHTarbHON ubTPaUnn paccumTbiBaem no opmyne

T
iz (0.21)

Monyyaem T, =0,14.. dakrop BpeMeHU Npu BEPTUKANBHON (UNLTPALMK PacCUnUTbIBAEM Mo (opMyrie

TE‘

T
oz (0.22)

Monyyaem 7, = 0,02 . Mo rpadwmky (puc.4.3) npn # =565, T, =0,142; T, =0,02; creneHb koHconuaaumm

Tﬂ

rpyHTa npy UAbTPaLMU B rOPU3OHTArNbHOM HanpasneHun coctaensieT Lf, = 68% , B BepTMKanbHOM HanpasneHuu -

&f, = 20% . OTciona obuwas cteneHb KOHCONMAALMM, paccunTaHHas no opmyre

Uogy =001 (100 -T75 - (100 - Ti, ), (0.23)

pasHa U,gy = 74.4% . Takas cTeneHb koHconuaaumm cnaboro ocHOBaHMA HeaocTaTodHa. B CBAaN ¢ 3TUM, NpuHUMaeM
d=06wm F=1.5m B atom cnyyae # = 2,825 . losTopsiem pacyeT u nonyvaem Lf, =88% , I/, =20% |

Uy = 90.4% .

Takkak Upgy = #0% , 7o MoxHO npuhsaTs ¢ = g0cmu { =15wm.

Takvm obpa3om, NOCKOMbKY YCTPOMCTBO BepTMKanbHbIX ApeH AnameTpoM 60 cm ¢ warom 1,5 m nossonseT 3a 1 rog
JocTurHyTe 90%-HOM CTeneHn KoHconuaauumm, To MoXeT ObiTb NPUHATA KOHCTPYKLMSA HAcbIMM Ha criaboM OCHOBaHMU C
BEPTUKaNbHLIMW ApeHaMM.

B pesynbTate pacuyetoB (cMm. copmynbl [.4-[1.6) Gbino nonyveHo, 4to Ans obecneyeHns NPOYHOCTM cnabbix
rPYHTOB CnefyeT pacCMOTPETb CriefytoLLmMe BapuaHTbl: PEXUM BO3BEAEHUSA HACbINMW, NecHaHble CBau.
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[N OCHOBaHMSA, CNOXEHHOro MroMm, HasHaveHue pexunma OTCbINMKKU HacbInn Hesc*)(beKTl/lBHO, noa3TomMy pfanee
paccynTbiBaeTCA KOHCTPYKUMA HaAcbkInu ¢ nec4aHbIMU CBaaMU.

Pac4yem KOHCMPYKYUU HacbInu ¢ necyaHbIMU ceasimu
Mpumem avameTp cBau 4 = Z[ICM, paccTosiHe Mexay CBasMu B CBeTY | = ZM, ONuHy cBan 6 M. OTHolleHne
{ 2
n=—=—=213
d 04 :

Paccuntaem no dopmyne (O.10) koadpdumumeHT koHconuaauum Ha MOMeHT pgocTuxeHus 90%-Hon cTeneHu
KOHCONMMAALUMM (PUILTPALMOHHON YacTM OCadKM MPU OAHOCTOPOHHEN UnbTpauun, ecnu frj—oge, = 370 MuH, TO

', =034 em2 /.
Danee onpegenum 7, =018un T, = 0,02,

Mo rpacuky (puc.4.3) ANs NOMyYeHHbIX 3HadeHwin 7., T, un # = 25 naxogum U7, =100% n 7, = 20% .
Otciopa Ussy =99.2% . Mockonbky HET HEOBGXOAMMOCTI [OCTWKEHUS TAKO CTENel KOHCONMAaLMM, NpUMeM apyrie
napameTpbl cean: anameTp 60 cm, war 2,0 M, AnuHa 6 m. Mpu aTnx sHaveHnsix # =3.33; T, =0,18; T, = 0,02 . Mo
rpacpuky (puc.4.3) U/, =87% , U, = 20%, U,g, =50%

Takow pesynbTaTt pacyeTa No BpeMeHU KoHconMaaumn crnosi una ycrpaveaet. [lanee tpebyetca npoBecTn pacyeT
YCTONYMBOCTU CBANHOW KOHCTPYKLMU.

[insi 3TOro ONpe/ensieM pacueTHyIO Harpyaky Ha ocHoBawme no opmyne (0.2): Fpgee = .08 MMa; GesonacHywo

Harpysky Ha ocHoBaHwue no dopmyne (0.5): Fig,; = 0.05MMa. Mpumem cTpykTypHOE cuenneHve rpyHTa Cerp, PaBHoe
0,01 MINa. Op1eHTUPOBOYHO ycroBue obecneyeHns yCTONYNBOCTM KOHCTPYKLIUM MOXET BbITb MpoBEepeHo nNo hopmyrne

Pp-Fy =2rcpg, (0.24)

roe (F. —F,) - pasHocTb rnaBHbIX HanpsixeHwi B ocHoBaHWW. (B aToii hopmyne coxpaHeHbl 0603HaYeHWsi aBTOpOB
METOOVKN).
Ons paccmatpusaemoro cnyvas (P, —F, 1 =002 MMNa. B gonsx ot pacyeTHon Harpy3ku AonycTymasi pasHoCTb

rnaBHbIx HanpskeHni coctasnset (P, —P, 1 Py = 0,25 Mo tabnuuam (cm. npunoxerne 6 (E)) ans neckac & =03 n
rpyHTta ¢ 4 = 0,45 npu otHocuTenbHon pedopmaunm A = 0,072 c6nukenne, onpegensemoe no dopmyne ([.25),

paBHo # = (1.4 B naHHoM cnyyae cbnvxeHue onpeaenseTcs no opmyne

e (0.25)

Takvm o6pasom, NornyyeHo, YTO Npu nepepacnpeneneHnn Harpy3km OoT HacbInuM Mexay cBasMm u cnabbiM rpyHTOM
YCTOMYMBOCTb KOHCTpPYyKUMM ByaeT obecneyeHa, Bpems AOCTWXKEHUs 3agaHHou (Tpebyemon) cTteneHn koHconvaauuu
coctasnseT 1 rog npy NPUHATLIX NapameTpax CBanHOW KOHCTPYKL WU,

OnTnmanbHbIN BapMaHT KOHCTPYKUWMU HacCbINn OOJKEeH Bbl6|/|paTbCF| Ha OCHOBaHMN TEXHUKO-3KOHOMWNYECKOIro
CpaBHEHNA HECKOINbKNX BAapMaHTOB, HalMM4nAa napka MmallnH n OpFaHI/ISBLI,MIZ, CMOCOOHbIX KA4ECTBEHHO BbINOSTHUTL TO UMK
MHOE MNPOEKTHOE peLleHune.

Pacuem pexuma 8o3eedeHusi HacbInu
NcxoaHbiMy faHHbIMKU AN pacHeToB ABMATCA BbICOTa HACLINU j; = 4 M; LUMPUHA NOBEpPXY & = 12 M; 3anoxeHue

otkocoB # =1:1,3.
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OcHoBaHWe HacbInu CNoXeHo TopdoM MoLHOCTbI0 4 M (pyc.[.10), KoTopbIA NOACTUNAETCA CyNnechbio NoNyTBEPAON
KOHCUCTEHLMWN. [OPM3OHT rPyHTOBLIX BOA COBMAgAET C MOBEPXHOCTHIO 3eMNN.

2

K : 3 -
1 I 1
A
|
12 | Tpp 3
AV /e /4
Cynece

Puc.[1.10. PacuyeTHasa cxema HacbInu

Mony4yeHHble B NabopaTopumn KOMMPECCUOHHbIE KpUBbIe Ans Topda npeacTaBneHbl Ha puc.[.11, 3aBUCUMOCTM
CUENsIeHnst 1 yrna BHYTPEHHEro TPEHUS OT BNAXXHOCTY - Ha puc..12.
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Puc.0.11. I'pacdhuk 3aBUCMMOCTM BRIAXXHOCTU U MOAYNSA OCaZKM OT Harpy3ku ans topda
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Puc.[.12. I'padhukun 3aBUCMMOCTM yrna BHYTPEHHErO TPEHUS U CLUENMEHNSA OT BNaXXHOCTW Ans Topda

MAOTHOCTb FPYHTa Hacbinu paBHa @ = 2 71/M3 | nnoTHocTb Topcpa 2 = 0,94 1/m3 . PasHoBmgHocTb Topda: Topd
cpeqHent BnaxHoCTH (Wi, = 600%0)
Pacuyem ocadku u Hecyuweli criocobHocmu criabbix epyHMo8 8 0OCHOB8aHUU

Pacuet NPO4YHOCTH cnabbix FPYHTOB, BbIMOSIHEHHbIN B COOTBETCTBMM C BbILLEN3NOXKEHHOW METOLAMKON, NOKa3ar, 4YTo
MNPOYHOCTb ChosA Topcba obecneyeHa TOMbKO npn OTCbINMKe HacbINMK No onpenefnieHHOMY pPexXumy. I'Ionyquo, 4TO

Pressmu = OO7IMMa; Faeszon = 0,24 MMa.

C uenblo pacyeTa pexuma BO3BEAEHUS HACbINM OnNpefenuM 3HavyeHUsl pacydeTHOW Harpys3kM Ha HeCKOMbKO
MOMEHTOB npoLiecca kKoHconvaaumm (1T = 25%, ; TT = 50%; ). [Npn aTOM HEOBXOAUMO Yy4YecTb, UTO KOHEeYHas ocajka Cros

Topdha noa pacyeTHoOW Harpyskomn cocTtasnseT 1,93 M, ocagka B MOMEHT 3aBepLueHns hunbTpaLMOHHON KOHCONMaauum

14 0,385
P :

paBHa 1,54 M, oTHOCUTENbHAas ocajka h=

Pacuyem pexuma 8038e0eHus1 HachbInu
BbipaXkeHue, CBSI3bIBAIOLLEE PACHETHYIO BITAXHOCTb CMabol TONWM (BNaXHOCTb Ha FTOPU3OHTe & = Hcp , rae qu-
MaKCuUMarnbHbI MyTb OUNbTPaLUKN OTXXMMAEMON BOAbI) C OCaAKON ee MOBEPXHOCTU, UMEET BUA

Wy = Wi (157808 00y = 057 0W oy — Wong) (01.26)

roe St - OCagka NoBEepXHOCTN OCHOBAHUSA HA MOMEHT t;

Sgox - KOHEYHAs ocaka Npu pacyeTHOW Harpyske;

qu, WKCIH - COOTBETCTBEHHO Ha4YalbHaaA U KOHe4YHasa BNaXXHOCTb rpyHTa noa pacquHoﬁ Harpy3|<0171.

Pacuet pexunva BO3BeAeHUA HacbiMin C UCNOoNib30OBaHUEM yK838HHOl71 3aBUCUMOCTU  OCYyLUeCTBIAeTCA
rpad)oaHaJ'II/lTl/l‘-leCKl/lM cnocobom B cne,u,yrou.l,eﬁ nocnenoBaTtesibHOCTU.

3agatoTcs YeTbipbMs 3HaYeHUsIMU ocadku: =iy = U&7 M, 3 = 0pd; 55 = 1L17wm; 54 =151m. No dopmyne
([0.26) BbIMMCHISIOT BNAXXHOCTb, COOTBETCTBYIOLLYYIO MOMEHTY AOCTVXXEHNS] OCaAOK:

Wy = 612%; Wy =571%; Wi =487%; Wy = 405%.

2a
Mo KpuBOWN C .y = F W) (cMm. puc.[.12) onpeaensioT €, ANs NONyYeHHbIX BraxHocTen. Mpu T =1. 1=0733;

£=07275 no dopmyne (0.6) HaxoguM Premyy = 0,066 MMNa; Preys = 0,07 MMNa;  Preys = 0,09 MNa;
PEE3t4 = D,13M|_|a

3atem saBncumoctb = = f (Pg.. ) HaHocAT Ha rpadmk (puc.[.13), nonyuatot kpusyro ABCHE
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Ocanxa, M

0,14 0,12 0,10 0.08 0,06 0,04 P 0 4 8 12 16 20 24T
Harpy3xa, Mlla BpeMa, mec,

Puc.0.13. I'pacdbuk ons onpegeneHus:

a- CTyHeHeVI Harpy3ku npu Hanbonee paunoHalibHOM peXunme OTCbINKU HacCbINu; 0 - BpEeMEHN BblOEpPXXBaHNA pPa3JyINYHbIX
CTyHeHeVI Harpy3kum no KpnBbiM oCakn BO BpEMEHU B 3aBUCUMOCTU OT HArpy3ku

BenunuunHa dakTmyeckn encTByOLEN Harpy3km He JOJKHA ObiTb HUXKe Ge3onacHon bonee yem Ha 10%. Harpyska
B MpoLiecce ocagku crosi Jo/mkKHa cHukatbes He bonee YeM Ha 10%. Onsa Toro 4ytobbl yoobHee GbINo KOHTPONMPOBaTh

3TN YCIOBUA, CTPOAT KPUBYIO, aGCLI,VICCbI TOYeK KOTopon He oTnunyarTca bonee yem Ha 10% oT KpuBOM S = .
Oez

MonyyaloT KpUBYIo AIBICIJIEI i

BesonacHas Harpyska Ha OCHOBaHMEe B €ro MNpUMPOOHOM COCTOSHMM C YYeTOM pPacrosioXeHUs pac4eTHOro
ropuM3oHTa Ha HWKHen rpaHuue criod pasHa 0,062 Mlla. MNpu yaenbHOM Bece rpyHTa HacbINU ¥y =21M3 Ha

OCHOBaHWe MOXHO Cpasy OTCbINaThb Crloil TOMLWMHON, onpeaerneHHoi no dopmyne (4.2), #, = 3,0m.

Harpy3ka OT HacbIMaHHOro Ccrod Mo Mepe YMNIOTHeHusd (pocTta ocagku) OyaeT CHwxaTbCs Bcreacreue
NposiBNeHHOro agpdpekTa B3BELLMBAHNS B COOTBETCTBUMU C NUHENHON 3aBucumMocTbio ([.3).

Mpn 5=0F =0.062MNa; 5=05m Po =0,057MMNa; §=1m Pz = 0,052 MNa.
MonyyeHHble 3HaYeHUs HaHOCAT Ha rpaduk u nonyyatoT npsamyo ATl (em. puc.[.13, a).

B cooTBeTCTBMM C pacyeToOM KOHeYyHasi ocagka crnos Topda MowHOCTho 4 M cocTtasnseT 1,68 m u Harpyaka 0,096
MlMa. 3Ty Touky Takke HaHOCAT Ha rpadwk. lMonydarT Touky F, KOTOpas sIBMSIeTCS KOHEYHOW TOYKOW rpacdhmka

3aBWCMMOCTU Harpysku, AeNCTBYIOLLE Ha OCHOBAHMWE B NMPOLIECCE OCafKM NOCIe OTCbIMKM MOJIHOrO 06bema rpyHTa.

OTa 3aBUCMMOCTb BblpaXaeTcd B AaHHOM Cly4ae (bOpMyJ'IOl;I

P=P.y —S-q’fﬁ.
HaHocum 3Ty 3aBucumocTb Ha rpadvk, Ans Yero yepes TO4Ky F nNpoBoAMM MpsIMyIO, MapanfefibHyt NpsiMon
AW . OTtpesok FIM npencraBnsetr cobON KOHEYHbIN y4acTOK MCKOMOWM haKTUYECKOW 3aBMCUMOCTU Harpy3km OT OCafKu
npu Hanbonee pauMoHanbHOM peXMMe 3arpyXeHus. Harpyska oT nepBoHayanbHOro oTcbinaHHoro cros coctasndet 90%
6e3onacHon Harpysku npu ocagke 0,48 m (Touka Pf ). B 3TOT MOMeEHT Heob6xooMMO NMOBLICUTL Harpysky 4o GesonacHom

Bermumubl P . Mocrne aToro Harpyska GyaeT CHOBa MOCTENeHHO CHkaTbcs B mpouecce ocagkn (muums PAld) u
pocturHeT BenunyuHel 90%-Hon B6esonacHon npu ocagke 0,76 M. Paccyxpas aHanorm4Ho, nony4varoT AOMaHylo fMHUIo
FiPy. P3P4, P3Ps; . P3Py, npeactasnsaiowyio coboii MCKOMYIO peanbHyto 3aBUCHMOCTb Harpy3ki OT OCaaKM.

HOHyLIeHHbIIZ rpacbvn( NoKas3blBaeT, KakKUMU CTYNeHAMU MOXHO NpuKnagbiBaTb HAarpy3ky Ha OCHOBaHME U3 YyCIrioBUA
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obecneyeHnss ero NpoYHOCTU Ha Hambonee onacHoM ropusoHTe. [lanee onpeaenstoT TONWMHY CNOEB (B COOTBETCTBUN C
Tabn.[.1) 4na NocrnonHoro BO3BeAEHNS HAChIMNM.

Tabnuua O.1
Howmep cnos Harpysaka, MlNa TonwwHa cnosi, M O6uwas TonwuHa, m
1 0,062 3,1 -
2 0,064 0,4 3,5
3 0,069 0,5 3,9

Bpems BblaepXmMBaHUsST KaXgoro Cros onpenensioT, NCnomnb3ys KpuBble koHconvpaumm (cMm. puc.[.13, 6). MNepeas
CTyneHb AOIMKHa ObITb BblaepaHa OO gocTwkeHus ocagkm 0,48 m. B cooTBeTCTBUM C 3TUM OTKMNaAbliBalOT Ha OCK
opavHat = =145 M 1 NpoBOAAT rOPU3OHTANbHYIO MYHKTUPHYIO NMUHUIO [0 MEPEeceyYeHnsl C KPUBOW, OTBEYaloLLEen
Harpy3ke 0,06 Mrlla. MNonyyaloT TOuKy, KOTOPOM COOTBETCTBYET Bpems npumepHo 3 Mec. 1o 1 Byaet Heobxoaumoe
BpeMS BblOEPXKMBaAHUS NEPBOKM CTyNeHU Harpy3ku. [Janee MOXHO OTCbiNaTb BTOPOW CIOW, NOBLICUTL Harpysky o 0,064

Mra. Npwn aTOM rpyHT OCHOBaHUSA ByAeT yXXe KOHCONMMANPOBaTbCA B COOTBETCTBUM C KPMBOK, oTBevatoLlen Harpyske 0,07
Ml Ma go poctuwxkeHunsa ocagkm 0,76 m.

Bpems Bo3gencTBust 3ToM CTyneHn coctaBut 5-3=2 mec. Nocne goctmkeHus ocagkun 0,76 M Harpyska MOXeT ObiTb
yBenuyeHa go 0,075 MIa. pyHT ocHoBaHUSA ByaeT ynioTHATLCA B COOTBETCTBUM C KPMBOW, oTBevatoLen Harpy3ke 0,08
Mla. Bpemsa gOCTMXEHMS 3TOW OCafku COCTaBUT 6 MecC. AHANoOrM4yHoO CTPOAT rpadmk A0 OOCTMKEHUS BENUYMHbI
pacyeTHOWN ocagku.

Pacuembi ocadku ¢ y4emom cpoka criyx6bl dopoau, npoYHocmu cnabbix 2pyHmMos, npuzpy304Hbix 6epm, necyaHbix ceali
McxoaHbiMM gaHHBIMUW ANS pacyeTa SBNSATCA: BbiCOTa HAChINU & = 7 M; WUMPMHA NoBepxy L& = 12 M; 3anoxeHue

oTkocoB # =1:1,5: nnoTHocTb rpyHTa Hackinn & = 2 T/M 3 . Cnaboe OCHOBaHMWE CIIOKEHO TOPEOM MOLLHOCTHIO

A =& M. MnoTHocTb Topdba B npupoaHoM coctosiHnn & = 0,94 1/m3 | Cnoi Topcha noacTunaetca rnuHoii TBepaoil

KOHCUCTEeHUMN. [OpU3OHT FPYHTOBLIX BOL COBMajaeT C MOBEPXHOCTbi0 3eMnn. PacyeTHass cxema gaHa Ha puc.[.14.
KomnpeccuroHHble kpuBble Ang Topda npeactasneHbl Ha puc.[.15; koHconnaaumoHHble KpuBble - Ha puc.[.16; rpaduku
3aBMCUMOCTU CLIEMMEHMUS U YrNa BHYTPEHHErO TPEHUS rpyHTa OT BNAXHOCTU - Ha puc.[.17.

15 mM 12 m T5m
=
N Z
/ D
=z
Topd o
T

Puc.[1.14. PacuyeTHasa cxema HacbInu
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Puc.[.15. KomnpeccuoHHble KpuBbie Topda
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Puc.[.16. KoHconuaaunoHHble Kpueble Topda:

ol

2= rzﬂ@ = fioﬁp ; X - TOYKV BbIXOAA KPMBOWA KOHCONMUAALMM Ha NPSAMYIO
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Puc.[.17. 'padmkn 3aBUCMMOCTU CLENSEHUS U YrNa BHYTPEHHErO TPEHNUS OT BNAXXHOCTH

Pacyem koHeyHoU ocadku criabo20 0CHOBaHUS C y4emom Cpoka Crly»6bi dopoau
OnpegenvM pacyeTHOe BpeMmsi YNIoTHeHWs obpaslia Mo KPMBOW KOHCONMMAAUMW C YYETOM CpoKa CryObl
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LOPOXHOI KOHCTpykunn 1., = 20 net no dopmyne

2
Ay
fpacy = To' |7 27
Hy | (8.27)
[ns pgaHHoro npumepa ﬁpﬂ.ﬂ =117 MuH. Mo KoHCONMAALMOHHBIM KpvBbiM (cM. puc.[].16) Hangem yrnoBsou

napameTp #: , PaBHbIi TAHreHCy Yrna HakfoHa MPSIMOMMHENHOro yyacTka KpuBoi koHconuaaumm » = (g thk ocu
BPEeMeHM Mo gropmyrne:
Ag — B
o K 1
lgt  —lgty (0.28)

roe t- Bpemsi JOCTUKEHUSI OTHOCUTESBHOM KOHEYHON Aedopmaumn h ., MUH;
t{ - Bpems JOCTKeHUA OTHOCUTENBbHON AedopMaLny Npu nepexone KpUBOIMHENHOIO y4acTka B NMPSAMOSIMHENHbIN

A1, MUH.

[Hanee onpegenseTcsa pacyeTHoe 3HaYyeHMe Moayns ocafku Topda AN HECKONbKMX CTyMeHei Harpy3ok ¢ y4eTom
cpoka cnyx6bl JOPOXXHOM KOHCTPYKLMK No dhopMyre

t pacy

€ paee =2 +1000°m, " 1g - 0.29)

roe £ - mMofdyflb 0CafKu, COOTBETCTBYHOLUMA MOMEHTY Nepexoaa KpMBOW Ha MPAMOSIMHENHbIA y4acToK (3aBeplueHune
UnNbTPaLMOHHOM YacTn ocakm).

Ans BbIGPaHHbLIX 3HAYEHUI CTYMEHE Harpy3kn C Y4eTOM & pgey ONPEfenseTcs koHevHast ocaaka. PesynbTaTel no
dopmynam (.28, [1.29) ceegeHsl B Tabn.O.2.

Tabnuuya .2
F . Mna Ay he Py £y, MM/M =M
P, =0,05 0,29 0,37 0,021 308 1,85
Py =0,1 0,39 0,47 0,027 388 2,33
P; = 0,15 0,44 0,55 0,030 457 2,74

Mo aTWM JaHHLIM cTpoum rpaduk 3aBucumoctn = = F(P) (pnc.[.18). Ha aTy Xe ceTKy HaHOCUM NUHUIO
Py = F(5), paccuurannyio no coopmyne (4.3).
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Ocanaxa, m

L 1 | }
0,1 0.2 0 P
Harpysxa, Mlla

Puc.[.18. Npadbuk onpegeneHnss KOHEYHON ocaakm

Mo 2=0PF =014 MNa;npn 5=2F =016 MNa.

Touka nepecevenusi rpacmkos P = F(Zin 3= F(F) cooteerctayer pacuetHoin Harpyske Fpaey = 0,168 MMNa u

KOHEeYHOW ocagke o = 2.8 M. Takum obpas3om, ocagka HachbinM 3a CPOK CIyXObl AOPOXHOM ofeXxAbl COCTaBUT 2,8 M.

[anee HeobxogMMO OUEHUTL NPOYHOCTb cnabbix FTPYHTOB B OCHOBaHMW HacCbIMK N XOA paCC‘-IMTaHHOﬁ ocagkn BO
BpeMeHN.

lMpoeepka ycmoldueocmu criabbix 2pyHMO8 8 OCHOB8aHUU HacCbIMu
MpoBepka YCTOWYMBOCTM CrabblX FPyHTOB, BbIMNOSIHEHHAs B COOTBETCTBUM C BbILIEU3NOXEHHON METOAMKOW,
nokasarna, 4YTo UX NPOYHOCTb He obecneyeHa HU Npwv GbICTPON, HU NPY MeaneHHol oTcbinke. HeobxoanMo paccmoTpeHve
APYIUX MeponpusATuiA anst obecneyvyeHns HecyLuei crnocobHOCTU crabblX rPyHTOB.

Pacuem npuepy304HbIx rpusm (6epm)
OpureHTUpoBOYHas BbiCOTa NpUrpy3o4dHbIX 6epm onpeaensieTcst no popmyne

PEI - Pﬁes
Yep . (O.30)

Ay

Mpu BLICTPO OTChINKe Harpyska oT Beca Haceinn £ = 0,195 MMa; Fg,, = 0,057 MMa; Yep = Z1/m3 . B aTOM
criyvae fyy = 69 M. Takasi BbicoTa 6epM SIBMISIETCS HEMPUEMIIEMON, NO3ITOMY PACCMOTPUM BApUAHT MEANEHHON

oTchinku Hackinu. Mpu meanexHoi otcsinke £y = 0168 MMa; Fg,, = 0,167 MNa. Otciona %y = 0,05 m. Tarke

HeLiernecoobpasHblii BapnaHT. UTobbl BbIGpaTe ONTUMarbHbIA BapuaHT KOHCTPYKLMKU, PACCMOTPUM XOZ OCafKu Hacbinu
BO BPEMEHMW.

Pacuem ocadku 6o epemeHuU
Mo dopmyne (O.10) paccuntbiBaem kO3(PPULMEHT KOHconuaauum cnaboro rpyHTa Ha MOMEHT OOCTUXKEHUs

T =50%.

Ha ocHOBaHWM KOHCONMMAAUMOHHOM KpMBOM obpasua j = 2 CM, YNNOTHEHHOrO MOA HarpysKown F =013 MnNa,
KOHeuYHas OTHocuTenbHas Aedopmaumns obpasua paBHa gy = U.54: npu 7 =500 » =0,27 ; Bpema gocTkenns
nocneaHen coctaenset 12 muH. Otciopga €, = 0,067 cm 2 /mMuH. Mo copmyne ([.9) paccuntbiBaem BpemMs AOCTIKEHMUS

peanbHbIM CNIOEM CTeneHn koHconuaaunn 1T = G0%; . T =87 ner.

Takvm 06pasomM, HEOOXOAMMO HasHayaTb MeponpusTUS Ons YyCKopeHusi ocadku. Mockonbky He obecnedeHa u
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NPOYHOCTb OCHOBaHWMA, TO pacCMOTPUM BapuUaHT CcBalHON KOHCTPYKLUUW.

Pacuem HacbInu ¢ necyaHbiMu ceasimu
BbINOMHAM pacyeT M3 YCroBMIA BbICTPON OTCHIMNKM HbkHEN 4actu Haceinn (h =0.5-h .7 u pgocbinku ee

PZ
OCTaBLLENCA YacTu yepes Ol'lpeﬂ,ej'leHHbIIZ CpPOK. Ons pacyeTa cBaw no yCTOﬁHMBOCTM Haxogum COOTHOLUeHne PD , rae

F, - BesonacHas BepTukanbHas Harpyska; [ - pacyeTHas Harpyska oT Beca Hachinu.
B nanHom npumepe £, = 0,057 MMa; f = 0,07 MMa.

Onpenenum Harpysky oT Beca Hachinu ¢ y4eToMm ocagku no copmyne (0.5). Monyyaem &= F = 0,07 MMa; npu
g=2m P =0,11MNa. Haxogum Touky nepeceueHus nomnyudeHHol npsamoi ¢ rpacukom sasucumoctn == F(F) no
pvc.[.18. Touka nepeceveHnss aet pacueTHyto Harpyaky Fp = U,12MMa.

F

X =052

OTHoOLeHne PEI , rae Px- rOpPU3OHTalIbHblE HanpsaXXeHua BokoBoro omkartus crnaboro rPyHTa CcBadMun B

xofe ocafku.

F
&
Mo cooTHOLWEHMIO PEI npn koadduumeHTe Gokosoro AaeneHns necka & = 0.3 | koscdbduumente 6okosoro

paciumperns rpyHTa ¢ = U4 no tabnuue (cMm. npunoxenne 6 (E)) Haxoaum BenuuuHy @z, pasHyto 0,4. MpuHuMaem

anametp cean & = 0,8 m, paccTosiHMe Mexay cBasMu B cBeTy [ = 2M (2 = 7 =04}

Onpegensiem cTeneHb KOHCONMUAAUMWM OCHOBAaHWS 4epe3 TpU Mecsiua Mnocre BO3BEAEHWS HacbiNu M YCTPOWCTBA
can. KoapdmumneHT koHconvpaumm onpegensem no dopmyne (0.10) n3 onbITHOM KPUBOW AN CTENEHU KOHCONMMAaL MM

T =500 O = 0,067 cm2 /Mun.

®aKTop BPEMEHM B rOpU30HTANbHOM HanpasrneHun Haxoaum no gopmyne (0.21) T. = 0,22, daktop Bpemenn B

BEPTVKarbHOM HanpasneHun Boluncnsiem no dopmyne (0.22) Ty = 0,024

!

3pecs # T 7 = 2.5 no HoMorpamme (cM. puc.4.3) Ansa pacyeTta CTeneHn KOHCONMAALMN rPYHTOBOrO OCHOBAHWS C

BepTMKanbHbIMM apeHamu onpegensem: U = 95% T =17%, U gy = 906%

Mpu NpUHATBIX pasmMepax CBail M PacCTOSHUM MexXAy HUMW 4epe3 Tpu Mmecsua bydeT AOCTUTHyTa CTeneHb
koHconmpaumm U gy = 5%

Mo aHanoruu paccmaTpuBaeTca Xxon ocaakm BO BpeMeHM OCHOBaHUA Npu gocbinke Ao I'IpOGKTHOVI OTMETKN HacCbIMNW.

Takvm o6GpasoM, pacyeTbl Nokasanu, 4To Ans obecneyeHuss NPOYHOCTM cnabbiX rPYHTOB B OCHOBaHWM HacbInNu U
YCKOPEHUA ocadkn HeobXoauMo NpeaycMoTPeThb YCTPOWCTBO NecyaHbIX CBall yka3aHHbIX pa3mMepoB.

PacuyeT KOHCTPYKLMM HacbINU (Ha KOHKPeTHbLIX Nnpumepax). NMoaxoabl kK nepexoay Yepes kaHan uM.MoOCKBbI y
r.AmutpoBa

OcHo8Hble MpoeKmHbie OaHHbIe
MpoekTnpyetcsa aBTomobunbHasa gopora | kateropum, BbicoTa HacbinuM OT 2 A0 7 M, LWUMPMHA Hacbkinu noeepxy 27,5

M; noHu3y - 50-75 M. 3anoxeHne oTkocos nepemenHoe: g =1:1,5m mq =1: 175,
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OcHoBaHWe NpoeKkTUpyeMOoKr Hacbiny aBTOMOBMMBHON JOPOrK Ha NoAXoAax K MOCTOBOMY nepexony npeacTaBneHo:
NOYBEHHO-PACTUTENBHbLIM cnoem TonwuHon 20-30 cM, CNoem CyrnmnHKa TSXKENOoro NbiNeBaToro nepemMeHHon TOMNLWMHbI OT
1,5 0o 4,5 m 1 cnoem Topda Takke nepeMeHHON TonwmHbl oT 1,5 oo 8 M, B ToM 4ncre u norpebeHHoro.

OueHka hu3uKo-MexaHU4eCKUX c80LCMeE epyHIMo8 OCHOBaHUs
B npouecce VMHXeHEepPHO-reonorM4eckux n3biCKaHMm NOAX040B K MOCTOBOMY mepexony onpegensnacbk BNaXHOCTb
rpyHTa 1 conpoTMBSeMOCTb caBury. Crieayet OTMETUTb, YTO M3bICKaHMs Ha yyacTke Tpacchbl oT MK 5+70 go MK 30 6binn
BbINOSIHEHbI HE B NMONHOM obbeme. BnaxHOCTb onpeaensnack TONbKO Ana AByX npob no Bcew rmybuHe cnabown tonwm.
Mpn 3TOM BNaXHOCTb M CONPOTUBNASEMOCTb rPYHTa CABUrY onpeaenieHbl AN pasHbiX NonepeyYHnKoB.

Ha ocHoBaHWM uMeloWwmMXCca AaHHbIX 00CneaoBaHUMM OCHOBaHMS BCTaBMeHa creaywollas npegsapurtenbHas
WHXEHepHOo-reonornyeckas ero xapakrepuctuka. Ha yyactke MK 5+70-I1K 6+50 BnaxHocTe Topda o rnybuHsl 1,5-2,0 m
coctaenaeTr 100-200%; snaxHocTb Topda ot 1,5-2,0 m go 4,0-5,0 m yBenunuuBaetcs go 350-450%, HWxKe BNaXHOCTb
TopdsiHOro rpyHta paBHa 170-250%. Ha ydactke MK 6+50-NK 7+68 TopdsiHoe ocHoBaHume Gonee OgHOPOAHO MO
BNaxHocTn, Kotopast coctaenseT oT 200 go 420%. Ha yyactke MK 23-TK 29 3HavyeHUs1 BNaXHOCTU U3MEHSOTCSA B 3TUX
e npegenax. CteneHb pasnoxeHusa topda mameHsietcs ot 40 oo 60%, 3onbHocTb OT 40 Ao 50%, NNOTHOCTL YacTuy

coctasnsieT 1,9 r/cm3 .

B cooTtBeTCTBUU C CyLIJ,eCTByIOLIJ,eIZ maccmcbmau,meﬁ TOpCb OTHOCUTCA K BUAY ManoBa>KHOMY cpe,u,He|7| 30JTIbHOCTHW.

Ons NPOEKTUpPOoBaHNA KOHCTPYKUMKN HaCbINX NO AaHHbIM UCNbITaHWIN KprJ'Ib‘-IaTKOIZ Nno CKBaXMHam No OCU HacbInn
npenBsaputenbHO BblAeneHbl cnenyklline Ccrou: I'IepBbIﬁ - Ao FJ'Iy6I/IHbI 1,5-25 m, B KOTOPOM cCpegHAA BernynHa

COMPOTUBASEMOCTU TPYHTOB CABUIY MO KpbinbyaTke cocTaBuna Tep = 0,03 MNa; BTopoit - A0 rNyBuHBbI 5,5 M,

Tep = (012 MNa; Tpetuit - [0 MMHEpanbHOro AHa, aHANOrMYeH NepBoMy.

Mo npencTaBneHHbIM NpoGam TOPAHOrO rpyHTa HapyLleHHOW W HeHapyLleHHOW CTPYKTypbl B naGopaTopuu
3eMMAHOrO MOroTHA, TEeOTeXHWKU W reocuHTeTUkn Colo3gopHUM ObiNv onpedeneHbl nokasateny MUIMYECKUX |
MEXaHWYECKUX CBOWMCTB: BIAXHOCTb, MNOTHOCTb, MMOTHOCTb YacTWUL, TPyHTA, KOMMPECCUOHHbIE U MPOYHOCTHbIE
XapaKTEePUCTUKM.

B cBA3M ¢ HeogHopoaHOCTh0 Topdha AN BblAENEHUs] PacYETHbIX CIIOEB MPWHSTa HecTaHdapTHas MeToauka
06paboTkn AaHHbIX NabopaTOpHOro OMNpederieHnst BaXKHOCTW BCeX OTOOpaHHbIX MpoG rpyHTa: MOCTpoeHa 3nwopa
M3MEHEHUSI BMAXXHOCTU MO rNyGuHe Ha XapakTepHbIX MonepeyHuKax B MPOAOSbHOM M B MOMEPEYHOM HanpaBlieHWsIX
(puc.0.19). Takoe NOCTPOEHWE MO3BONUIIO YTOYHWUTL TPaHULbl BbIAENEHHbIX paHee pacyeTHbIX CIoeB, 4YTO [Aarno
BO3MOXXHOCTb C 60rblLei TOYHOCTBIO NPUHSTE TOSLWMHY CIIOEB MpW NPOrHo3e X AedopMaLii.
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Puc.[].19. Ontopa nameHeHus BnaxHocTtu no rnyouHe MK 25+90-MK 25+100

[ns BblOeneHHbIX cCrnoeB npoeegeHa obpaboTka MCMNbITaHUA Ha KOMMPECCUIO, KOHconuaauuto U caBur. AHanus
KOMMPECCUOHHBIX KPUBbLIX M HayarbHOro COCTOSIHUS Topdda MO BMAAXHOCTU MO3BOMUI BblAENUTb TPU OCHOBHbIE FPYMbl
TopdsHOro rpyHTa: nepead - & = 13084 ; BTOpas - WiF = 270%; ; TpeTba - TAF = 200%4 , a TaKke OAHy rpynny CyrfiuvHka:

W=735-45% . [ns Kaxgoi rpynnbl  MOCTPOEHbl KOMMPECCUOHHbIE —3aBWcMMOCTM Bupa Ay = FiF) w
W, = F(P,) (puc.A.20, [.21).
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Puc.0.20. N'padhunkn KOMNPECCUOHHbIX UCMbITAHUNA:

a) W =1308%;0) W =270%;8) W =390%
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OTHOCHTENBHAR BedOPMALIHA

0,020,04 0,060,080,10,120,140,16 0,180,2 0,22'_
Harpyaka, MIla

Puc.[].21. 'pacprk 3aBUCMMOCTU OTHOCUTENBHON AedhopMaLnmn OT HarpysKku:

----- OaHHble Colo3npoekTa ; - faHHble CotosgopHum; Y - BNaxHocTb Topda; }ﬂyg- BMa)XHOCTb CYITIMHKA;

W

ey - BNAXXHOCTb TEKyYeCTu

CaBuvrosble UCMbITaHWUS NPOBOAMMM MO METOAMKE "MMOTHOCTU-BAAXHOCTU", pekoMeHayemMon Anga cnabbiX rpyHTOB.
Pe3ynbTaTthl OLEHK/ NokasaTenen NPoOYHOCTM CBOMCTB TOP(sIHbIX TPYHTOB cBeAeHbl B Tadn.[.3.

Tabnuua .3
MukeTt ny6unHa BnaxHocTb, % CuenneHue, Yron BHYTPEHHEro TpeHus,

3aneraHus, m kre/om 2 rpag
MK 6+50 6.5 200 0,12 17

300 0,07 5-10

NnK6+19 24 200 0,45 11,3
300 0,34 8

MK 25+10 3,1 200 0,30 15,3

300 0,24 14,2

400 0,18 12,4

KoHconuaaumoHHble KpuBble 00pasuoB Topdha, YMIOTHEHHbIX MOA pPacyYeTHOW Harpy3koWn, MpefcTaBrieHbl Ha
puc.[.22 ( TT aong Ppacq ). TlockonbKy MO KPUBBIM KOHCONMUAALMM MOXHO MpPOCNeauTb 3HAYMTENbHOE BIUSHWE
punbTpauUMOHHOW KoHconvaauun, To Obinma onpegeneHa OTHOCUTENbHad AedopMauus Ha MOMEHT 3aBepLUeHUst
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unbTpaLnoHHOM KoHconuaauuun. PesynbTaTthl Tako o6paboTku ceeaeHbl B Tabn.[.4.
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.
B

Bpcma, mMun

Puc.[].22. KoHconnaaumnoHHble KprBble 00pa3LoB Topda

HavanbHas PacueTtHas Harpy3ka, OTHocuTenbHas Bpems 3aBepLueHus
BIaXHOCTb, % Ma aedopmaums unbTpaLMoHHON

(dbmnbTpaumoHHas) KOHCONMAaLmu, MyH
178 0,08 0,23 20
200 0,03 0,09 7
260 0,08 0,23 15
270 0,03 0,20 20
270 0,08 0,22 15
250 0,03 0,10 8
350 0,08 0,22 10
420 0,08 0,20 5

B AgaHHOM npumMmepe npumeegeH pacydeT KOHCTPYKUMM HacCbINu,

aBTomobunsHon goporu MK 5+70-MK 9.

Pacyem KOHCMpPyKYUU HacbInu

BbIMOJIHEHHbIN

o RS e —
= ' == - =h el
£ En“ hm‘;ﬂ,
2E — == 11,08 MM
£33 — e Z
g% — 0,1 Mila hy 2h
ERcdil| ot
= '_-_“' t] fr— T
- 0,03 M3

1 5 10 £ o 200 1 (400 10000 gt

Tabnuua .4

AN yyacTka yKasaHHOM

McxoagHble AaHHble: BuicoTa Hackinu bt = 7.5 m, wnpuna nosepxy B = 27.5m, nonnsy 2b = 50,75 m, sanoxenne

otkocoB iy =1:1,5n my =1: 175 . MowmocTs cnaboro ocHoBaHus 6,8 m.

Pacuem koHe4HolU ocadku. ObpaboTka AaHHbLIX MO MPUPOAHON BMAXHOCTU MO3BONWIA BbIAENUTb cregyowme
cnowvi: 1-4 go rmy6uHbl 0,5-1,0 m , 2-11 - 1,0-5,5 m, 3-11 - 5,5-6,8 M co cpegHen NPUPOOHON BIAXXHOCTbIO COOTBETCTBEHHO

370, 400, 270%.

PacueTHas Harpy3ka onpegendeTtca KakK CyMMa Harpy3ok OT BeCa Hacbinn U cobCcTBEHHOrO Beca rpyHTa
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OCHOBaHuA. Harpy3|<a OT BeéCa HacCbiNnn B AOaHHOM Cliydae COCTaBlidAeT

P, =pgh =015 MMa. Harpyska ot

COBCTBEHHOrO BECa rpyHTa OCHOBAHMS paccuMThIBanach ¢ y4eTom B3selunsaHus no gopmyne Fop =[(plz) — 1] H;

Ons sblgenenHbix crnoeB P.p1 =0,16 MMa; P.p - = 0,164 MNa; FP,;3 = 0,168 MMNa. Pacuer ocagku
OCHOBaHus npueeaeH B Tabn.[.5.
Tabnuua .5
N cnosi PacyeTHas CpepaHsis Mogaynb ocagku, | TonwmHa cnos, Ocagka,
Harpyska, MMa | BnaxHocTb, % MM/M M M

1 0,16 370 400 1,0 0,40

2 0,164 400 410 4,5 1,845

3 0,168 270 370 1,3 0,48

O611as ocaaKa Ha JaHHOM MOMEePEYHUKE COCTABUT Sngm = 2.7 22 M.

Pacyem Hecywel criocobHocmu criabo2o OCHO8aHUsI HachInu
HanmeHbluasa BeniMinHa COnpoTMBSIEMOCTM FPyHTa cABUrY Mo Kpbinbyatke Ha MK 6 coctaBnget anga 1-ro cnos

7 =0,025MMa; ana 2-ro cnoa 7= 0,00%MMa; ana 3-ro cnoa 7= U,023MMa. Mockonbky Hanbonee cnabbiM crioem

ABMNsieTCA BTOPOMW, TO pacyeT BbIMONMHAETCA Ans atoro cnos. KoagpguumeHT 6e3onacHoCcT paccuntbiBanu no dopmyne
(O.4), 6esonacHyto Harpysky - no opmyne

Pooz =718, (0.31)
roe 1 - CONpOTMBIIIEMOCTb FPYHTA COBUIY MO KPbINbYaTKe;
2a =
{5 - K0athPULIMEHT, 3aBUCSLLNIA OT OTHOLLIEHNIA E " E n onpeaenseMsbiii no rpacdukam npunoxerus 4 (E).
2a z 2a
B maHHOM cnydae E = 0,646 : E = 0,118 Ons atux gandbix =102 . Mo nopowse cros E = 0,646 :

z
E= 0,235, §=027 . Paccuutaem BeNnuuuHy 6e3onacHoit HarpyskM Ha ropusoHTe Zj =3 M M Z3 =35 m

CooteetcTBeHHO Frpzq = 0,045 MMa; Pgepo = 0,022 MMNa. Mpu MuHMManbHo BenuunHe 6e30macHoi Harpysku

KoadbuumeHT GesonacHocTn paseH K ge, =024 <1,

AHanorMyHbI pacyeT, BbIMOJIHEHHBIN AN CPeAHEro 3Ha4YeHUs ConpoTUBISEMOCTU FPyHTa CABWMY, nokasan, 4To
E5.; Takke Menblue 1. Takum 06pasom, MoyuMnn, Y4To Hecylas CrnocoBHOCTb ¢raboro OCHOBaHWA He obecredveHa w
HeobXoANMbl AOMONHUTENbHbIE MEPONPUATUSA ANS €€ NOBbILLIEHUS.

HasHaueHue dornonHumenbHbIX Mepornpusamul 0r1s1 obecrnedyeHuUst nosbiueHus: Hecyujel criocobHocmu cnaboeo
OCHOBaHUSI
A) YnonoxeHue 0TKOCOB.

2o z

Mpumem my =1:175u m4 =1: 2. B atom cnyuae @ =135 wm; E = I198; E = 0118 Ons aTux AaHHbIX

5= 10,18 . besonacHas Harpyska Ans MUHUMAnbLHOMO U CPEAHEro 3HaYeHus T CcooTBeTCTBeHHO pasHa 0,05 MIMa u 0,067
Mlla. Takum 0Opa3omM, ynoroxeHne OTKOCOB He obecrnevnBaeT NPOYHOCTb Cnaboro OCHOBaHUS.
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B) YcTponcTso npurpy3oyHbix npuam (6epm).

PaccuutbiBaem mMakcumarbHY0 BO3MOXHYIO TOSLLMHY NPUIPY304HbIX GEpM Mpu BbICTPOI OTChIMNKE HACKIMKU, UCXOASs
13 HecyLlel CnocoBHOCTU rpyHTa OCHOBaHUS!, Mo hopmyrie

C
B = Mg, (A.32)
H

roe ¥y - yOenbHbI BEC rpyHTa 6epm;
C - CUenneHne rpyHTa OCHOBaHus;

M, - doyHKUMS yrna BHYTPEHHEro TpeHus.
NPV Ty Dpgage = 1AM NpU Ty hgggge = 151w,

PaccunTbiBaem TpeGyemylo BbICOTY MpurpysouHbix 6epm no copmyne ([0.30): npu Tygg gy = 6.5 M; npu

Top by = 6,05,

MonyyeHHble 3HaveHnst Tpebyemol BbICOTbl Bomblle MakCMMarbHO BO3MOXHOW ANs cnaboro rpyHTa OCHOBaHUS.
Takol BapwaHT AOMOSTHUTENbHbLIX KOHCTPYKTUBHbLIX MEPOMNPUATUIA HE MOXET ObiTb NpUHAT. lpexae 4eMm nepenTtu K
PacCMOTPEHUIO APYIMX AONOMHUTENBHBIX MEPONPUATUA, pacCYnTaemM BpeMs 3aBepLUEHMS 0CadKku criaboro OCHOBaHWMSI.

HpoaHoa 8peMeHU 3asepuieHus ocadku cnaboeo ocHogaHusl
AHanma KoHCONMAaUNOHHbIX KpUBbIX TOp(*)HHbIX FPYHTOB NMOKaaars, 4To (*)I/IJ'IpraLl,I/IOHHaH 4YaCTb OCaaKu cocTaBrndaeT

80-85% OT KOHEWHOW. B CBSI3M C OTUM OMpPeenUM Bpemsi [OCTWKEHUS! (DUMBTPALMOHHONM YacTi ocakn (Mg ) npu
YNMNOTHEHMM CNaBoro OCHOBAHWSI MO HAarpy3koih OT Beca Hachinu. Mo ocpedHEeHHbIM AAaHHLIM KOHCONMUAALIMOHHbIX
MCTILITAHIA NPY PACYETHO Harpy3ke OTHOCUTENbHas Aedopmaums Ay = 0,23~ 0,25 Bpems 3aBepiueHus aToi YacTu

ocamku obpasua coctaensiet tg =13~ 20 mun. Bpemsi saBeplieHus 9TOW 4acTU ocafku CnaGoro OCHOBAHWS
onpepensietcst no dopmyne (.33) u coctasnsieT npu pn =2 ty =12 mun Ty =33 ropa; npu tgy = 20 muu
Ty =44 ropa.
n
Hy

Ty =ty g . (.33)

B naHHOM cny4yae H.;. = 6,8 M, TaK Kak ApeHunpoBaHWE OCHOBaHUA OOHOCTOPOHHEE. nOCKOJ'II:Ky HeobxoaMMo

obecrneunTb M HecyLlyl CMnocoBHOCTb cnaboro OCHOBaHWSA, W YCKOpPEeHMe ero ocagku, TO PaccMOTPUM BapuaHT
YCTPOWCTBA MecyaHbIX CBail.

Pacyem necuaHsbix ceall. Npumem anameTp cean = H(1CM, paccTosiHue Mexay cBasiMu (B CBETY) | = 2 M, ONUHY

{

cBait 6,8 M. OTHoweHne # = E =25,

Onpeaenum kKoadULIMEHT KoHconuaaumy Topdga {2y ) Ha MOMEHT 3aBepLueHUst PUNLTPALMOHHON YacTh OcaaKu
npu YNAOTHEHMM Mo pacyYeTHON Harpy3Kkol No OnbITHOM KPUBOW KOHconNuaauum no gopmyrne
Nh%
T (0.34)

Mpn cTteneHn koHconupaummn TT =E0% no Tabnuue 3.4 =057 Mo onbiTHo KpuBOW onpegensiem

C'L'I.
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t = 20 MuH, otcloga T = 0,0285 cm 2 /mun.

®dakTop BpemMeHu B ropu3oHTarnbHOM HanpasreHun no dopmyne (0.21) pasen T, = 0,374 ; B BepTukanoHom

HanpasneHuu no opmyne (0.22) pasen T = 0,032,

Mo rpaduky (puc.4.3) onpepensieM cTeneHb KoHconmupauww ocHoBawus: o =950 ; T, =265

U = 96%

ful i

Taknm o6pas3om, KOHCTPYKUMS HAcbIMM C MecvaHbIMKM CBasiMM MPUHSTLIX Pa3MEPOB U PacCTOSHUS MeXay HUMMU
obecneyat [oCTUXeHMEe UNbTPaLUOHHOW YacTu ocagku 3a 1 rog. [ns pacyeTa cBan NO YCTOMYMBOCTM HaXO4MM

P:‘: PZ
OTHOLLIEHUS! ﬁ " E BesonacHas Harpyska Ha OCHOBaHMWe paBHa Pg., = 0,05 — 0,06 MMa.

Mpu AByXcTaawiiHoW oTckinke Hacoin hy = 3,51 hq =40 M pacyeTHas Harpyska coctasuT Ppa,;q =0,1MMa.

F
. - —£ =055
Mpw Takoii Harpyske oTHocUTenbHas aedopmaumsa 6yaeT pasHa » = 0.2 . Mpu npuHATLIX ycnosusx i .

F
£ =055
Mo cootBeTcTBYytOWMM Tabnuuam (npunoxeHue 6 (E)) Haxogum, yTo Ans PEI npyu KoadpumumeHTe

BokoBoro aasneHns necka £ = 0.3 u koadpduumeHte GokoBOro paclumpeHns Topda, paBHoMm # = L4 | oTHoweHue

=204
; .

Mpy NpUHATBIX pa3mMepax cBan B 4aHHOM cfyyae i Takke paBHo 0,4.

Takvum 06pa3om, Nosy4YeHo, YTO Npu NepepacnpeneneHnn Harpysku oT Beca Hackinu thy = 3,5 Ha ceau u cna6oe

OCHOBaHWe npwu yCTpoucTBe cean aguameTpom 80 cM 1 paccTosHUn mexay cesasimy 2,0 M NPOYHOCTL criaboro OCHOBaHUA
Oynet obecneyveHa.

Ocapka cnaboro ocHoBaHus ¢ Y4YE€TOM BJIUAHNA NecCHaHbIX ceau paccynTbiBaeTCcA no q)opmyne

ED - EP _ dg
1+ =] fz ’ (HBS)

rae =£p , Zp - COOTBETCTBEHHO HayvanbHbI KOIMPUUMEHT MOPUCTOCTM TPyHTA U KOIMDPULMEHT MNOPUCTOCTMH,
COOTBETCTBYIOLLMIA pacyeTHOW Harpyske.

B paHHOM pacuete nonydaem = = 0,65 M. Ota BenuumHa ocagku AomKkHa BbiTh yyTeHa B MPOEKTHON OTMEeTKe
HacbINw.

Pacuem uHmeHcueHocmu ocadku. Onpegenum MHTEHCMBHOCTb OCaZKM cnaboro OCHOBaHWUSI NMOCIe MPOXOXOEHWUS
ee (punbTpaLMOHHOM YacTu. [Ins pacyeToB NPUHATaA KOHCONMAAUWOHHAs KpmBas obpasua i = 4010%; Npy ynroTHEHUN

nog Harpyakoii, 6nuakoit k pacyetHoit (P = 0,08 MMa) (puc.0.23).
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Puc.[.23. KoHconuaaumoHHas kpusas euga » = f (lz t)

Paccuntaem kKoadbduUMEHT KOHCONMMAauuM ANA HECKOSbKMX 3HAYeHUW CcTeneHu KoHconuaauuwn, T.e. Ans
HECKOSbKUX Y4aCTKOB KOHCOSMA4ALUWNOHHOW KpUBOW BUAA d=flzt). PesynbTaTthl pacyeToB cBefeHbl B Tabnmue [1.6.

Tabnuua [1.6
PesynbTaTthl pac4eToB BpeMeHu ocaaku
= At = Ujﬂlﬂ*fo tﬁijﬂm Cor |Uian| Towo [Too| 2y | 5o M|AS|AT U/’ A 2T
MUH 1AM cm 2 /mu cyT |rogbl ,cM| roa CMﬂFO :
o roabl
» /0 H
0-0,15 0-1 50 0,075| 0,25 0,80 90 |341,18]0,93(0,135|0,918|4,7|0,31|15,16| - -
0
95 |453,57|1,24|0,142|0,965(|5,5|0,41|13,41| - -
0
100 | 602,1 |1,65(0,150|1,020(5,5|0,41|13,41| - -
0
0,15-0,22| 1-10 73 0,035 1,5 0,85 90 |321,00)0,870,063|0,428|2,4]0,29| 8,08 |10,19( 1,8
0 9 8
95 (426,80(1,16|0,065|0,452(2,4 (0,38 6,29 |10,20| 2,4
9 1 8
100 |566,60(1,55|0,070(0,476| - - - 10,22 3,2
0
0,22-0,24|10-20 80 0,010 4,0 0,54 90 (505,45(1,38|0,018|0,122| - - 1260021 3,2
5 4 6
95 |691,95)1,84(0,019|0,129(0,68|0,45| 1,49 | 0,22 4,2
0 2 5 7
100 | 891,97 |2,44(0,020|0,136| - |0,60| 1,13 10,24 5,6
0 0 0 0
0,24-0,25|20-10 85 |0,0075| 30 0,08 90 |3249,3|8,90|0,013(0,091| - |3,46| 0,14 |0,22| 121
5 0 0 5 8 0 9
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95 |4510,8|12,3|0,014(0,0960,51|3,35| 0,15 | 0,24 | 16,6

4 6 2 9 0 1
100 |5734,1(15,7|0,015(0,102( - - - 1025|214
2 1 0 0 5

I'Ipmmeanme. Ahn Af - COOTBETCTBEHHO OTHOCUTEIbHaAA /J,ed)opmau,vm N BpeEMA €€ NPOoXoxXaAeHUA Ha KaxXgom
y4vyacTke KpI/IBOIZ KOHCconunaauunu;

vy

"ﬂ"}‘mn - CcTeneHb KoHconupauum (OT KOHEYHOW OCaaKuM Mof YMSOTHSIOLWEN Harpyskon); U%A ] tﬂm% -

COOTBETCTBEHHO 50%-Hasi CTeneHb KOHCONMAaUMM Ha OaHHOM ydacTke fuh;u Bpems ee npoxoxaenus; O, = 50% -
Koa(hbmUMeHT KkoHconuaauum npu 1T = 50%; (cpegHun Ons  OaHHOro  ydacTka); U!-M - pacyeTHas cTeneHb
KOHCONMAAUMM Ha KakaoM ydyacTke; 1y, - Bpems npoxoxneHus (B CyT, B rof); Ay - OTHOCUTENbHas Aedopmaums,
COOTBETCTBYOLLasA UJ'M,; & - cooTBeTCTBYlOWas en ocagka; As5n AT - COOTBETCTBEHHO pasHuUa B BeNMYMHE OCagku

W BPEMEHU e MPOXOXAEHUSI; i - MHTEHCMBHOCTb ocadky; 2. Au 2. T - cooTBeTCTBEHHO 06LWas Aedopmaums v Bpems
ee NPoXoXaeHus.

C ucrnonb3oBaHMeM 3HadeHuin ', (MO OMbITHOW KPWBOI) PacCUMTLIBAEM BPEMSI MPOXOXKOEHUSI HECKOTbKMX

3HaYeHUiA CTENEHN KOHcoNMAaaUun crost Topda B OCHOBaHMM Hacbkinu. Pe3ynbTaTbl pacyeToB Takke cBeaeHbl B Tabn.[.6.
3Has BenuuMHYy ocagkM Ha TOM WM WMHOM 3Tane KoHCONuaauuu M BpPeMsl ee MNPOXOXAEHUS, paccyMTbiBaem
MHTEHCMBHOCTb 0Caaku no chopmyre

VT (4.36)

roe A5 - BenuMUMHa 0cafkv Ha paccMaTpvBaeMOM yvacTke (dTane KoHconvaaummn);
MT - BpemMsa ee NpoxoXxaeHud.

PesynbTaTthl pacyeToB Takke CBeAeHbl B ykasdaHHyt Tabn.[.6. Mo aTum gaHHbIM Haxogum, Mpy Kakom CTeneHu
KoHconuaauun cnaboro crnosi (OT KOHEYHOW ocafku) JocTuraeTcs Tpebyemas MHTEHCUMBHOCTb OCadku Ansl YCTPOMWCTBA
MOKPLITUSI KanMUTanbHOro Tuna - 2 cMm/rog. Mony4yeHo, YTO MHTEHCUBHOCTL OCadKM y = 2 CM/TOA AOCTUraeTcsi Npy CTENEHM

KOHconuaaumm TI = X%, , TO eCTb K MOMEHTY [OOCTWXKEHMS WMMEHHO TOW CTeneHu KOHconugauuu, Ha KOTOpylo
paccuuTaHbl NecyaHble cBan-gpeHsbl.

PekomeHOayuu rno mexHoro2uu CoOpyXXeHUsI HachkInu ¢ necyaHbIMu ceasimu

Ona ycTponcTBa BepTUKamnbHbIX MecyaHbiX CBal HeobXxoAMMO oTcbiNaTbh pabouyio nnaTgopmy M3 MecHaHoro
rpyHTa mowHocTtbio 1,5 M. CnefyeT Takke NpeaycMOTPeTb OTChINKY NNaTtdopMbl Ha LUMPUHY, NPEBLILIAIOLLYI0 pa3Mepsbl
OCHOBaHUA Hacbinu Ha 5-7 M. PaboTbl no ycTponctey paboyen nnatopmMbl JOMKHbI BbIMOMHATECS MO TEXHONOMMYECKUM
CcXemaM, NMPUHSTBIM NPU COOPYXKEHUW Hackinen Ha 6onoTtax. [MoBepxHOCTb paboyer nnaTtgopmMbl NNAHUPYIOT, MOCHE Yero
HaMeyalT LEHTPbl CKBaXMWH. TEeXHOMorMs YCTPOMCTBA MNecYaHbiX CBal M3MOXeHa B chneuunanbHOW nuTepatype,
Kacalollencss yCTPOWCTBA Ha3eMHbIX M MOA3EMHbIX COOpPYXeHuin. [locre OKoH4YaHMs YCTPOMCTBaA MecyaHbiX CBan
HeobXxo4MMO OTCbiNaTb Ha 1/2 BbICOTHI Hackinu, cobnogas Bce HeobxoaMMble TpeboBaHMSA MO TEXHOMNOMMN BO3BEOEHNS.
Hanee npegycmaTtpuBaeTcs TEXHONMOMMYECKUA nepepbiB Ha 6 Mec. B aTOT nepuog OOMmMKeH NpOBOAUTLCS reode3nyeckui
KOHTPOmNb 3a XOAOM ocafku craboro ocHoBaHMs. K MOMEHTY OKOHYaHWsi TEXHONOIMMYecKoro nepepbiBa HeobXxooMmo
onpenenuTb akTUYECKYID OCadKy M CpaBHUTb €€ C pacyeTHOW. 3aTeM COOpYyXaeTCA BEPXHSI 4acTb Hacbinu A0
NPOEKTHOW OTMETKM C 3anacoOM Ha YCTaHOBMNEHHYI BenuuuHy ocagku. [locne OTCbIMKM HacbiMM Ha MOSTHYK BbICOTY
npeaycMaTpuBaeTCcs CneayloLunin TEXHONOrMYECKNA NepepbiB, KOTOPbIA MO pacyeTy MOMyyurncs paBHbIM ogHoMY rogy. B
Te4YeHne 3TOro0 BpPEMEHM Takke HeoDXoOuMMO MNPOBOAUTL PErynsipHbifi reoge3nyecknii KOHTponb 3a aedopmaumsamm
OCHOBaHUA BO BpeMeHwu. 1o pesynbTtataMm HabnwaeHUn YTOYHAETCHA BpPeMS OOCTWMKEHUS OOMYCTUMOW WHTEHCUBHOCTU
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ocafiku, TO eCTb BpeMS YCTPOWCTBA AOPOXKHOW oaexabl.
Mpumep pacyeTa cBan-gpeH No yTOMHEHHOW MeToauke

UcxodHbie OaHHble. Heobxoammo paccumTaTb KOHCTPYKUMIO HacbiMM Ha ydacTke aBTomobwrbHOW goporu |
KaTeropun. 3anpoekTMpoBaHHas BbICOTa Hacbinu 7,5 M, WMpKHA Hacbkinu nosepxy 27,5 M, noHnay - 50,75 M, 3anoxeHue

otkocoB 1 = 1:1.5u 1:1,75. MowHocTb cnaboro ocHoBaHuss H = &4 m.

B pesynbtate 06paboTku AaHHbLIX MO NPUPOAHOW BAaXXHOCTU BblAeneHsbl cneaytowmne cnou: 1-n - ot 0,5 go 1,0 m;
2-n-0o11,0 0o 5,5 m; 3-n- ot 5,5 0o 6,8 M co cpeagHen NPUPOAHON BNAXXHOCTLI COOTBETCTBEHHO 370%, 400%, 270%.

lMpozHo3 npoyHocmu u ocadku criaboeo ocHogaHUs 6e3 apMmuposaHusi criabol moawu. AHanM3 KOMMNPECCUOHHbIX
KPMBBIX MOKasarl, YTo rPyHT He obragaeT CTPYKTYPHOWM NPOYHOCTBLIO Ha cxXaTwe.

PacueTHas Harpyska oT Beca HacbInu cocTaBnsieT
F,=vh=2 TIM3 Fom=15 TJ’M3 =1.5krc/cm 2.

Mo KOMMPECCUOHHBIM KPUBLIM OMNpeaensemM Ans Kax[aoro pacyeTHOro Crosi Modyrnb OCafKu, COOTBETCTBYIOLLUMA
pacuyeTHom Harpyske: g = 400mMm/m; g9 =319 Mv/m; g5 = 370 Mm/m,

Ocagky paccunTbiBaeMm o gopmyre
n

S=2le; Hy=40005+319-45+370-13 =200+ 1435 +480 = 2120 = 2,12 |
7 .

OTHOCUTeNbHas ocagka crnosi paBHa A = /A = 212768 =0731.

ConpoTtuBnsaemocTb cOBWTY MO KpbinbvaTke cocTtaenset ansa 1-ro cnosa 0,22 krc/cm 2. nns 2-ro cnost - 0,09

krc/cm 2; anst 3-ro cnos - 0,25 kre/cm 2.
Mockonbky Hanboree crnabbiM Croem SIBASETCS BTOPOIA, TO pacyeT NPOYHOCTY BbINONHAETCS AN 2-r0 CIIOs.

KoadpdpmumeHT 6esonacHocTn paccuntbisaem no dpopmyne Fe.. = 715,
KoadpcbmumeHT & Haxoamm Onst rpaHuL, Crios.

B pavHom cnyuae Zaf B =0846; npu zy =3 m; z¢b=0]118; npu 25 =55m; z5/b=10,235. Ona atux
pamHbix G =0,20; 85 =0,27. Otciopa Pragy = 0.45kre/em<; Prann = 0,29 kre/om 2.

KoadbcpuumeHT 6esonacHocTu Hacbinu coctaensieT Kg., = Pge. /Py <1,

Mo KkOHCONMAAUMOHHLIM KpuBbiIM  Haxogum, 4YTO BpemMA OOCTMXKEeHUA 90% cTeneHnM KoHconugaumm
CbI/IJ'IpraLI,I/IOHHOIZ ocaaku npu ynnoTHeHUn nog pacquHoﬁ Harpy3|<0|7| coctaBnset 15 MuH.

Ons Topcba BbICOKOW BMNa)XHOCTU MOXET OblTb MCNONb3oBaHa KBagpaTtunyHaa cteneHHada 3aBUCUMOCTb. I'IoaTomy
BpeMdA OOCTUXEeHUA 90% cTeneHn KoHcoNMaauun coctaBnsaet

T=t (Hyhgy)? =15 (340/ )% = 33r0pa.

3necb Hy = 34 m, Tak kak dunbTpaums aByxcTopoHHss.

Takum o6pasom, B pesynbTate pacyeta Monyyusv, YTO MPOYHOCTb OCHOBAHMS HacbIMU 3anpoeKTUPOBAHHOM
BbICOTbI He obGecneyeHa. [ns obecrieyeHusi Hecylleid CMOCOGHOCTU U YCKOPEHWSI OCafKkM HachkiMM pacCcuYuTbiBaeM
CBalHYI0 KOHCTPYKLMIO.

Pacyem ceall-OpeH. Ons pacyeTa ceam no YCTONYMBOCTM Haxoaum OTHOLLEHMNE
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PPy = PreyPracy = 0.29/15 = 01933,

MpuHMMaeM KkoapduUMeHT GokoBOro AaeneHus rpyHTa ceant & =43 ; koapduumeHT GOKOBOro pacluMpeHus
rpyHTa ocHoBaHus fi = 145

Ona PE, =01%33 ) E=03  p=045, A=031 no tabnuue npunoxenns 6 (E) cbnmxeHue ceaii
tr nony4aetcsa 6onblue 1,0. Takast KOHCTPYKUMNS HE MOXET BbITb NPUHATA.

PaccMOoTpuM BapuaHT ABYXCTaamitHoi oTcbinkm Hackinu: fiy = 3,0m u b9 = 4.0 m. PacyetHas Harpyska ot Beca

Hackinn  hy =30 wm cocrasut F, =hy v=30"20=650 Tim? = 06 «xrlom 2 . B atomMm cnyyae
PP, =0.25/06 =04833,

Ona P_/P, =04833  £=03, p=045  »=031 no tabnuue npunoxenus 6 (E) cBnmxeHne cBail
tn coctasuT 0,5.

370 os3HayaeT, u4to npu auameTpe ceain ¢ =05 M paccrosHMe Mexay HUMM [OOMKHO ObiTb MPUHSATO
f=dim=082/05=16m.

Takum 06pasoM, Mpu OTChbINKe Hackinu BbicoToir hy = 3.0 M ycToitumBocTs Hackinu Gyaet obecnedeHa
ycTpoiicteom cBait 4 = 0,8 M npu pacctosHum mexay Hummn 1,6 m.

Paccuutaem, yepes kakoe Bpems byaet gocturHyta 90%-Has cTeneHb KOHconuaaumm ot punbTpauuoHHOM YacTu
ocagkm cnaboro ocHoBaHus. Onpegenum KoauUMEHT KoHconuaauun TOPESAHOro rpyHTa MO OMbITHOM KPUBOW

KOHCOMMAALMM NpU  YNNOTHEHUM oA  PacyeTHOW  Harpyskol OT Beca Hackinu. Bpems [t} pocTuxeHus
TT = 5094 coctaBnsaeT 7 MuH. KoadhduLMeHT KoHconuaaLum paBeH:

Cy =N, hifty =0,2:1217 = 0,0285 cm 2w,
Mo ykasaHHbIM Bbile hopMynam dakTop BpeMeH B BEPTUKANIbHOM HaMNpaBieHUN COCTaBUT

T, = C, - T/Hg = 0,0285122-24 60/ 340% = 0,043,
MpuHumaem T = 1§ Zroga (unu 4 mecsaua).

CDaKTOp BpeMeHN B ropu3oHTaribHOM HanpaslieHUN paBeH

T, = Cy T/H? = 0,0285 122 24+ 60/160° = 0,195
OtHoweHune n ={/d =16/08=2.

Mo Homorpamme (puc.4.3) HaxoAuMm cTeneHu koHconmupauun crnaboro ocHoBawus: U, =Z20%0, T, = 98% .
O6wasn cTeneHb KoHconNuaaummu 6yaeTt paBHa

U o = 100-0,1/100 - U _#(100 - T,.) = 100 - 0,01(100 - 98)(100 - 20} = 98%

Takum obpasom, 98% oT punNbTPaLMOHHON YacTu ocafku NporaeT 3a 4 mec. PunbTpaumMoHHasa YacTb Ocagku no
pesynbTaTamM KOHCOMMAALMOHHBIX UCTIbITaHWI cocTaBnseT 86% OT KOHeYHOW. 3HaunT, 3a 4 Mec Npou3ondeT ynroTHEHMe
rpyHTa go 83% OT koHe4HoM ocagku. [pu OOCTUXKEHUN TakoW CTENEHN KoHconmaauun cnaboro ocHoBaHus Yepes 4 mec
OyaeT AOCTUTHYTO YNpOYHEHne criaboro rpyHTa 40 Takoro COCTOSIHUSA, MPU KOTOPOM Hacbinb MOXET ObITb OTCbiNaHa Ao
NPOEKTHOW OTMETKHU, T.€. eLle Ha 4 M.

Paccuntaem ocagky cnaboro 0OCHOBaHWA C NecHaHbIMU CBasgMU-gpeHaMn (NPUBMmKeHHO).

Onpegenvm npuBeaeHHbI Moaynb No dopmyne
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Eqp=(1-@Ep, +a By

= 7.
B Hawem cnyvae E g = Jkre/om?;

E. =100krc/em<; E p =« 474 = 3,14'0,82 f4=05m2. MNnowaab nog OCHOBaHMEM HACbINM Ha ANMHE
500 m paska Fo, = 50,75+ 500 = 25375m2.

KonnyecTBo cBail paBHO:
ny =500/L6+04+04) =208wr,; ny =50/24=21wr;
n=njyn, =208 21=4368wr

PaccTosHue mexagy ocsimu cBan paBHO 2,4 M.

Otciopa, o = 4365 0,5/ 25375 = 0,086 ;
Epgp = (1-0086) 5+0,086-100 =457 +86 = 1317 krc/om 2.

Ocapka cnaboro rpyHTa B MEXCBanHOM NPOCTPaHCTBE COCTaBUT

B=10 6801217 =077 m.
OTa BenvMumnHa gormkHa bbITb yYTeHa B NMPOEKTHOM OTMETKE (C 3anacom Ha ocafky).

AHanornyHbln pacyeT NpoBOANTCA ON1A BTOPOro Criod HacbInun.

B pesynbTaTte nony4eHo, 4To Ans o6ecneyeHnss NpOYHOCTN cnaboro OCHOBaHUA 1 YCKOPEHWUS ero ocagkn auameTp
cBan gormkeH coctaenaTb 0,8 M, paccTosiHMe mexay cBasmu B ¢BeTy - 1,6 M. Mpn 3Tom HeobxoamMmMo npegycMoTpeTh:

- OTCbIMKY NepBOro crnos Hackinu Beicoton 3,0 Mm;
- OTCbIMKY BTOPOro Crnos Hacbinu 4O NPOEKTHOW OTMETKM (T.€. 4+0,77) yepes 4 mecsaua;
- YCTPOWCTBO OOPOXHOW oAexabl Yepes rod ¢ Havyana BO3BeAeHMWs HACbIMW.
MpunoxeHue 6 (E)

Tabnuubl ons onpeneneHna BepTukaribHbIX N TOPU3OHTalIbHbIX HaI'IpFI)KeHI/Iﬁ B OCHOBaHMM C nec4aHbiIM CBasAMU

=102

0,2| », f*;(0,3850(0,0409(0,0429(0,0445|0,0613|0,0658|0,0696|0,0729|0,0862|0,0936|0,1000|0,1050(0,1130(0,1240(0,1330(0,1430
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g F g

px’{pﬂ

pz"{pﬂ

0,1610

0,3540

0,8460

0,1700

0,3740

0,8910

0,0445

0,0613

0,0658

0,1820

0,4050

0,9560

0,2340

0,3540

0,8220

0,2470

0,3840

0,8690

0,2580

0,4040

0,9070

0,2570

0,4210

0,9390

0,3010

0,3660

0,7960

0,3180

0,3930

0,8440

0,3330

0,4170

0,8830

0,3450

0,4370

0,9170

0,3610

0,3700

0,7670

0,3820

0,4010

0,8560

0,4010

0,4280

0,8560

0,4160

0,4520

0,8918

0,3

M A

M F g

pxfpg

pz"rpﬂ

0,048

0,1390

0,3810

0,7440

0,0527

0,1490

0,4130

0,8000

0,0588

0,1580

0,4390

0,8460

0,0594

0,1650

0,4520

0,8800

0,0750

0,2000

0,3890

0,7160

0,0823

0,2150

0,4170

0,7720

0,0886

0,2280

0,4470

0,8190

0,0943

0,2390

0,4730

0,8600

0,1020

0,2550

0,3840

0,6880

0,1130

0,2740

0,4210

0,7430

0,1230

0,2910

0,4540

0,7900

0,1320

0,3060

0,4890

0,8310

0,1320

0,3060

0,3830

0,6600

0,1460

0,3270

0,4230

0,7130

0,1590

0,3470

0,4580

0,7590

0,1720

0,3550

0,4910

0,7994

0,4

M i N

I g

pxfpg

Pz'Po

0,0545

0,1190

0,3920

0,6540

0,0602

0,1300

0,3920

0,7150

0,0653

0,1400

0,4670

0,7670

0,0697

0,1480

0,4970

0,8120

0,0830

0,1710

0,3910

0,6280

0,0924

0,1870

0,4330

0,6870

0,1000

0,2010

0,4700

0,7380

0,1080

0,2130

0,5030

0,7830

0,1110

0,2180

0,3890

0,6020

0,1250

0,2380

0,4320

0,6590

0,1370

0,2550

0,4710

0,7080

0,1480

0,2710

0,5070

0,7520

0,1400

0,2600

0,3860

0,6270

0,1580

0,2840

0,4300

0,6340

0,1750

0,3040

0,4710

0,6780

0,1980

0,3220

0,5100

0,7210

0,5

M f A

I g

px"{pﬂ

Pz'Po

0,0581

0,1040

0,3950

0,5790

0,0651

0,1150

0,4400

0,6410

0,0713

0,1240

0,4810

0,6950

0,0769

0,1330

0,5180

0,7430

0,0875

0,1490

0,3910

0,5530

0,0986

0,1640

0,4380

0,6150

0,1080

0,1780

0,4810

0,6670

0,1170

0,1900

0,5200

0,7140

0,1170

0,1890

0,3870

0,5390

0,1320

0,2090

0,4350

0,5890

0,1460

0,2260

0,4790

0,6390

0,1590

0,2400

0,5200

0,6840

0,1460

0,2260

0,3830

0,5110

0,1560

0,2430

0,4320

0,5650

0,1840

0,2690

0,4760

0,6120

0,2010

0,2870

0,5180

0,6950

0,7

M f A

g F g

px’{pﬂ

pz"{pﬂ

0,0620

0,0764

0,3860

0,4440

0,0709

0,0864

0,4410

0,5030

0,0791

0,0954

0,4900

0,5560

0,0867

0,1030

0,5370

0,6040

0,0925

0,1090

0,3810

0,4270

0,1050

0,1230

0,4350

0,4830

0,1180

0,1360

0,4850

0,5330

0,1300

0,1470

0,5320

0,5800

0,1220

0,1400

0,3760

0,4120

0,1400

0,1570

0,4300

0,4640

0,1570

0,1730

0,4800

0,5120

0,1730

0,1870

0,5270

0,5380

0,1510

0,1680

0,3710

0,3970

0,1740

0,1880

0,4240

0,4470

0,1950

0,2070

0,4740

0,4920

0,2160

0,2230

0,5210

0,5330

1,0

M A

M F g

pxfpg

pz"rpﬂ

0,0628

0,5010

0,3730

0,3580

0,0726

0,0577

0,4510

0,4110

0,0819

0,0757

0,4850

0,4500

0,0906

0,0831

0,5350

0,5060

0,0933

0,0853

0,3670

0,3460

0,1080

0,0974

0,4250

0,3960

0,1210

0,1080

0,4780

0,4430

0,1350

0,1190

0,5290

0,4860

0,1230

0,1090

0,3620

0,3350

0,1420

0,1240

0,4190

0,3830

0,1610

0,1380

0,4720

0,4270

0,1730

0,1510

0,5220

0,4680

0,1520

0,1320

0,3570

0,3250

0,1760

0,1500

0,4130

0,3700

0,1990

0,1660

0,4650

0,4120

0,2240

0,1810

0,5150

0,4510
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Tabnuubl Ana onpeaeneHns BepTUKanbHbIX U rOPU3OHTArbHbLIX HANPSHKEHUNA B OCHOBAHWUM CO CBasiMu
=102

m *q =0,025 *q =0,05 *q =0,10

£=0,25|%=0,30|5=0,35|£=0,40|% =0,25|£ =0,30| £ =0,35|£ =0,40| £ =0,25| & =0,30| £ =0,35| £ =0,40

1 2 3 4 5 6 7 8 9 10 11 12 13 14

0,20 Ao Ay 0,0043 | 0,0045 | 0,0047 | 0,0048 | 0,0088 | 0,0092 | 0,0095 | 0,0098 | 0,0181 | 0,0190 | 0,0198 | 0,0204

My d A 0,0211 | 0,0221 | 0,0228 | 0,0230 | 0,0420 | 0,0440 | 0,0455 | 0,0467 | 0,0831 | 0,0871 | 0,0902 | 0,0928

PP 0,3420 | 0,3570 | 0,3700 | 0,3790 | 0,3400 | 0,3600 | 0,3730 | 0,3830 | 0,3470 | 0,3650 | 0,3790 | 0,3900

b Py 0,880 | 0,9200 | 0,9510 | 0,9760 | 0,8760 | 0,9170 | 0,9490 | 0,9750 | 0,8670 | 0,9090 | 0,9420 | 0,9690

0,30 Ao Ay 0,0057 | 0,0061 | 0,0064 | 0,0067 | 0,0114 | 0,0125 | 0,0129 | 0,0135 | 0,0233 | 0,0252 | 0,0266 | 0,0279

My d A 0,0185 | 0,0195 | 0,0208 | 0,0217 | 0,0368 | 0,0393 | 0,0414 | 0,0431 | 0,0723 | 0,0740 | 0,0817 | 0,0852

PP 0,3750 | 0,4010 | 0,4220 | 0,4400 | 0,3760 | 0,4030 | 0,4250 | 0,4430 | 0,3780 | 0,4060 | 0,4300 | 0,4400

Bl 0,7880 | 0,8420 | 0,8860 | 0,9220 | 0,7820 | 0,8370 | 0,8810 | 0,9170 | 0,7700 | 0,8850 | 0,8700 | 0,9070

0,40 Ao Ay 0,0066 | 0,0072 | 0,0077 | 0,0081 | 0,0132 | 0,0144 | 0,0154 | 0,0165 | 0,0267 | 0,0295 | 0,0315 | 0,0334

My d A 0,0161 | 0,0176 | 0,0188 | 0,0198 | 0,0320 | 0,0349 | 0,0378 | 0,0393 | 0,0627 | 0,0683 | 0,0731 | 0,0772

PP 0,3920 | 0,4280 | 0,4570 | 0,4820 | 0,3920 | 0,4280 | 0,4590 | 0,4840 | 0,3950 | 0,4300 | 0,4620 | 0,4890

Bl 0,7000 | 0,7620 | 0,8140 | 0,8500 | 0,6930 | 0,7550 | 0,8070 | 0,8520 | 0,6800 | 0,7420 | 0,7940 | 0,8390

0,50 Ao Ay 0,0072 | 0,0079 | 0,0086 | 0,0092 | 0,0143 | 0,0159 | 0,0172 | 0,0194 | 0,0288 | 0,0321 | 0,0349 | 0,0374

My d A 0,0147 | 0,0156 | 0,0163 | 0,0179 | 0,0279 | 0,0388 | 0,0394 | 0,0356 | 0,0546 | 0,0603 | 0,0653 | 0,0697

PP 0,3990 | 0,4420 | 0,4780 | 0,5100 | 0,3990 | 0,4420 | 0,4790 | 0,5120 | 0,3970 | 0,4420 | 0,4860 | 0,5140

Bl 0,6220 | 0,6880 | 0,7440 | 0,7950 | 0,6160 | 0,6810 | 0,7370 | 0,7860 | 0,6030 | 0,6640 | 0,7230 | 0,7720

0,75 Ao Ay 0,0078 | 0,0089 | 0,0099 | 0,0107 | 0,0156 | 0,0177 | 0,0197 | 0,0215 | 0,0312 | 0,0355 | 0,0395 | 0,0431

My d A 0,0103 | 0,0117 | 0,0129 | 0,0141 | 0,0204 | 0,0231 | 0,0256 | 0,0278 | 0,0399 | 0,0452 | 0,0500 | 0,0544
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px."'pn

szpn

0,3250

0,4750

0,4490

0,5400

0,4980 | 0,5420

0,5980 | 0,6500

0,

0,

3940

4710

0,4480

0,5340

0,4970

0,5910

0,5472

0,6430

0,3920

0,4610

0,4460 | 0,4950 | 0,5400

0,5230 | 0,5790 | 0,6300

1,00

A LAy
e Ay
px."'pn

szpn

0,0080

0,0079

0,3820

0,3800

0,0092

0,0091

0,4410

0,4350

0,0103 | 0,0114

0,0102 | 0,0112

0,4960 | 0,5470

0,4920 | 0,5430

0,

0,

0,

0,

0159

0156

3810

3770

0,0183

0,0180

0,4400

0,4340

0,0205

0,0202

0,4940

0,4880

0,0228

0,0223

0,5450

0,5970

0,0317

0,0307

0,3780

0,3700

0,0366 | 0,0412 [0,0455

0,0355 | 0,0396 | 0,0435

0,4370 | 0,4910 | 0,5420

0,4260 | 0,4780 | 0,5260

Tabnuupl ons onpepeneHna BepTukalbHbIX U TOPU3OHTAlIbHbIX Hal'lpﬂ)KGHVIVI B OCHOBaHWMK C nec4yaHbIMU cBasgMu

p=03

Ag = 0,20

» =0,30

Ag = 0,40

7 = 0,50

10

11 12 13

14

15 16

17 18

0,2

hp 13y 0,0330(0,0357|0,0377

hg 13%710,1420(0,1510

p,/pg [0,3800(0,4050

p,ipg [0,7630(0,8110

0,1580

0,4260

0,849

0,0395(0,0522

0,1640(0,2070

0,4430(0,3810

0,8810(0,7430

0,0565

0,2200

0,4080

0,7910

0,0601

0,2310

0,4310

0,8310

0,0632

0,2400

0,4510

0,8640

0,0726(0,0793/|0,0851

0,2650(0,2840|0,2980

0,3810(0,4110|0,4360

0,7200(0,7690|0,8100

0,0901

0,3100

0,4580

0,8440

0,0943| 0,103

0,3200(0,3410

0,3810(0,4120

0,6970(0,7460

0,1120(0,1200

0,3590(0,3750

0,4400(0,4650

0,7860(0,8220

0,3

A {3 |0,0412(0,0451

A 1 79 [0,1200(0,1300

PP 0,3870|0,4220

p,ipy |0,6660(0,7220

0,0485

0,1360

0,4510

0,7680

0,0514(0,0634

0,1460(0,1740

0,4760(0,3860

0,8080(0,6788

0,0699

0,1890

0,4220

0,7000

0,0756

0,2010

0,4538

0,7470

0,0807

0,2120

0,4810

0,7870

0,0864(0,0953|0,1040

0,2230|0,2420(0,2580

0,3850(0,4210|0,4550

0,6240|0,6470(0,7240

0,1120

0,2720

0,4840

0,7640

0,1100(0,1220

0,2680(0,2900

0,3210(0,4200

0,6020(0,6550

0,1340(0,1450

0,3090(0,3260

0,4590(0,4850

0,7000(0,7400

04

A, /g | 0,463 [0,0514

I g

0,1030(0,1130

PP 0,3870|0,4280

p,iop |0,5880(0,6470

0,0559

0,1220

0,4540

0,6970

0,0599(0,0703

0,1300(0,1490

0,4950(0,3840

0,7420)0,5680

0,0785

0,1640

0,4260

0,6250

0,0859

0,1760

0,4630

0,6750

0,0926

0,1880

0,4960

0,7100

0,0947(0,1060|0,1160

0,1910(0,2100/0,2260

0,3800(0,4230|0,4620

0,5490(0,6040|0,6530

0,1260

0,2400

0,4970

0,6960

0,1190(0,1340

0,2290(0,2510

0,3760(0,4200

0,5310(0,5840

0,1480(0,1610

0,2700(0,2870

0,4590(0,4960

0,6310(0,6720
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0,5| »; f»;]0,0495(0,0557(0,0611

hg { %y (0,0902(0,1000(0,1090
py/pp [0,3830]0,4280|0,4690

pgfrg [0,5250(0,5840(0,6360

0,0661

0,1160

0,5050

0,6830

0,0747(0,0843(0,0930

0,1300(0,1440|0,1560

0,3790(0,4250(0,4660

0,5080(0,5650(0,6150

0,1010(0,1000|0,1130

0,1630(0,1660|0,1840

0,5040(0,3750(0,4210

0,6610(0,4910|0,5460

0,1250(0,1360

0,2000(0,2140

0,4630)0,5020

0,5950(0,6390

0,1250(0,1420

0,2000(0,2210

0,3700(0,4170

0,4750(0,5280

0,1580(0,1720

0,2400(0,2560

0,4600(0,5000

0,5750(0,6170

0,7| »; f»;]0,0557(0,0614|0,0686

hg 1 2710,0668(0,0757|0,0838

py/pg |0,3690(0,4210|0,4680

poipp [0,41400,4710(0,5220

0,0752

0,0911

0,5120

0,5680

0,0803(0,0920(0,1020

0,0967(0,1090|0,1200

0,3640(0,4160|0,4640

0,4020(0,4560|0,5050

0,1130/0,1060(0,1220

0,1310(0,1240|0,1400

0,5080( 0,590 |0,4110

0,5500(0,3910|0,4400

0,1370(0,1510

0,1540(0,1670

0,4590/0,5030

0,4890(0,5320

0,1320(0,1520

0,1500(0,1680

0,3550(0,4080

0,3800(0,4290

0,1710(0,1880

0,1850(0,2010

0,4530(0,4980

0,4740(0,5150

1,0{ », f»;0,0552]|0,0639|0,0720

hg 1 2710,0523|0,0600(0,0672

pyipp [0,3540(0,4090(0,4610

pzipg |0,3440(0,3690(0,4440

0,0791

0,0738

0,5090

0,4880

0,0823(0,0953|0,1070

0,0760(0,0870]0,0971

0,3500(0,4040(0,4550

0,3360(0,3850(0,4310

0,1190|0,1090(0,1260

0,1060(0,0983(0,1120

0,5030(0,3460(0,3990

0,4740|0,3270(0,3750

0,1420(0,1580

0,1240(0,1360

0,4560)0,4980

0,4190(0,4600

0,1350(0,1560

0,1190(0,1350

0,3420(0,3950

0,3190(0,3650

0,1770(0,1960

0,1500(0,1640

0,4450(0,4480

0,4070(0,4470

Tabnuupbl gns onpeaeneHna BepTuUKaribHbIX N TOPU3OHTalbHbIX Hal'lpﬂ)l(eHVIVI B OCHOBaHWM CO CBadAMU

pw=103

Ay =0,025

hg =0,05

}\D =0,10

£=0,25

£=0,30

£=035|%=0,40

£=0,25

£=030|£=035

£=0,40

£=0,25

£=0,30[£=0,35|£=0,40

10

11

12 13 14

0.20(3_ {3 | 0.0038

My d A 0,0187

p,fpg | 0:3780

polpg | 07960

0,0040

0,0198

0,3990

0,8410

0,0042 | 0,0044

0,0206 | 0,0213

0,4160 | 0,4300

0,8760 [ 0,9060

0,0077

0,0372

0,3780

0,7920

0,0082 | 0,0086

0,0394 | 0,0411

0,4000 | 0,4180

0,8370 | 0,8750

0,0089

0,0424

0,4320

0,9020

0,0158

0,0735

0,3790

0,7830

0,0168 | 0,0177 | 0,0183

0,0778 | 0,0813 | 0,0841

0,4020 | 0,4200 | 0,4360

0,8290 | 0,8660 | 0,8960

0.30| »_ /»y | 0.0049

0,0055

0,0056 | 0,0059

0,0099

0,0107 | 0,0113

0,0119

0,0200

0,0218 | 0,0232 | 0,0244
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Mg fhg 0,0160 | 0,0173 | 0,0184 | 0,0192 | 0,0319 | 0,0344 | 0,0365 | 0,0382 | 0,0627 | 0,0677 | 0,0719 | 0,0754

Py ipn 0,3890 | 0,4200 | 0,4450 | 0,4670 | 0,3890 | 0,4200 | 0,4460 | 0,4580 | 0,3880 | 0,4210 | 0,4480 | 0,4710

pLlpg 0,7020 | 0,7580 | 0,8030 | 0,8410 | 0,6970 | 0,7530 | 0,7990 | 0,8370 | 0,6870 | 0,7430 | 0,7890 | 0,8280

0,40 Mo d Ry 0,0056 | 0,0062 | 0,0067 | 0,0070 | 0,0113 | 0,0124 | 0,0134 | 0,0142 | 0,0228 | 0,0251 | 0,0272 | 0,0290

Mg fhg 0,0138 | 0,0152 | 0,0163 | 0,0173 | 0,0275 | 0,0301 | 0,0324 | 0,0344 | 0,0539 | 0,0592 | 0,0637 | 0,0676

Py ipn 0,3910 | 0,4300 | 0,4620 | 0,4910 | 0,3910 | 0,4300 | 0,4630 | 0,4910 | 0,3900 | 0,4290 | 0,4630 | 0,4930

pLlpg 0,6220 | 0,6830 | 0,7350 | 0,7790 | 0,6180 | 0,6780 | 0,7290 | 0,7730 | 0,6080 | 0,6680 | 0,7190 | 0,7630

0,50 Mo d Ry 0,0061 | 0,0068 | 0,0074 | 0,0079 | 0,0122 | 0,0136 | 0,0149 | 0,0159 | 0,0246 | 0,0275 | 0,0300 | 0,0323
My d A 0,0120 | 0,0134 | 0,0146 | 0,0156 | 0,0232 | 0,0266 | 0,0289 | 0,0309 | 0,0469 | 0,0521 | 0,0567 | 0,0607

o 0,3890 | 0,4330 | 0,4720 | 0,5050 | 0,3880 | 0,4330 | 0,4710 | 0,5050 | 0,3870 | 0,4310 | 0,4710 | 0,5060

pLipg 0,5570 | 0,6190 | 0,6730 | 0,7210 | 0,5520 | 0,6140 | 0,6680 | 0,7150 | 0,5430 | 0,6040 | 0,6570 | 0,7050

0,75 Ao Ay 0,0067 | 0,0077 | 0,0085 | 0,0093 | 0,0134 | 0,0153 | 0,0170 | 0,0186 | 0,0269 | 0,0307 | 0,0342 | 0,0374
hy fhg 0,0089 | 0,0101 | 0,0112 | 0,0122 | 0,0176 | 0,0200 | 0,0222 | 0,0242 | 0,0346 | 0,0394 | 0,0436 | 0,0475

Py ipn 0,3770 | 0,4290 | 0,4760 | 0,5190 | 0,3750 | 0,4280 | 0,4750 | 0,5180 | 0,3730 | 0,4250 | 0,4730 | 0,5160

pLipg 0,4370 | 0,4980 | 0,5520 | 0,6020 | 0,4340 | 0,4940 | 0,5480 | 0,5970 | 0,4270 | 0,4860 | 0,5390 [ 0,5870

1,00 Mo d Ry 0,0070 | 0,0081 | 0,0091 | 0,0099 | 0,0139 | 0,0161 | 0,0181 | 0,0199 | 0,0278 | 0,0321 | 0,0361 |0,0399

Mg f R 0,0069 | 0,0080 | 0,0090 | 0,0099 | 0,0137 | 0,0158 | 0,0177 | 0,0195 | 0,0270 | 0,0311 | 0,0349 | 0,0384

Py ipn 0,3620 | 0,4180 | 0,4700 | 0,5190 | 0,3610 | 0,4170 | 0,4690 | 0,5170 | 0,3590 | 0,4140 | 0,4660 | 0,5140

pLipg 0,3610 | 0,4160 | 0,4680 | 0,5150 | 0,3590 | 0,4130 | 0,4640 | 0,5110 | 0,3540 | 0,4070 | 0,4570 | 0,5040

Ta6J'IMLI,bI anga onpeaeneHna BepTukaribHbIX U TOPU3OHTarlbHbIX Hal'lpﬂ)KeHMIZ B OCHOBaHWMK C nec4aHbiMn cBadMu
i =045

m Ag = 0,20 » =0,30 Ag = 0,40 g = 0,50
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10

11

12

13

14

15

16

17

18

0,2

M A

I g

pxfpg

Pz'Po

0,0258

0,1140

0,3860

0,6300

0,0280

0,1230

0,4170

0,6780

0,0299

0,1300

0,4430

0,7190

0,0315

0,1360

0,4640

0,7520

0,0399

0,1660

0,3820

0,6140

0,0468

0,1790

0,4140

0,6620

0,0468

0,1890

0,4400

0,7020

0,0496

0,1980

0,4650

0,7370

0,0546

0,2140

0,3780

0,5980

0,0601

0,2310

0,4100

0,6450

0,0640

0,0245

0,4380

0,6860

0,0691

0,2570

0,4620

0,7200

0,0701

0,2590

0,3730

0,5820

0,0776

0,2790

0,4060

0,6290

0,0842

0,2900

0,4350

0,6680

0,0902

0,3100

0,4600

0,7020

0,3

Mt A

/g

px"{pﬂ

Pz'Po

0,0312

0,0943

0,3680

0,5420

0,0345

0,1030

0,4050

0,5940

0,0374

0,1100

0,4370

0,6590

0,3990

0,1170

0,4640

0,6770

0,0476

0,1370

0,3640

0,5280

0,0529

0,1500

0,4010

0,5790

0,0576

0,1610

0,4330

0,6250

0,0617

0,1700

0,4620

0,6620

0,0644

0,1760

0,3600

0,5140

0,0720

0,1930

0,3970

0,5640

0,0787

0,2070

0,4300

0,6080

0,0847

0,2200

0,4590

0,6460

0,0816

0,2140

0,3560

0,5010

0,0916

0,2330

0,3930

0,5500

0,1000

0,2510

0,4270

0,5920

0,1080

0,2660

0,4560

0,6290

0.4

M f A

M F g

prpﬂ

pz"{pﬂ

0,0349

0,0802

0,3500

0,4790

0,0390

0,0889

0,3950

0,5520

0,0427

0,0965

0,4310

0,5790

0,0460

0,1030

0,4620

0,6190

0,0528

0,1160

0,3570

0,4680

0,0593

0,1290

0,3910

0,5190

0,0652

0,1400

0,4270

0,5650

0,0704

0,1490

0,4590

0,6050

0,0709

0,1500

0,3460

0,4500

0,0800

0,1660

0,3870

0,5060

0,0882

0,1800

0,4230

0,5570

0,0957

0,1930

0,4560

0,5900

0,0885

0,1820

0,3420

0,4450

0,1010

0,2010

0,3830

0,4940

0,1110

0,2180

0,4200

0,5370

0,1210

0,2330

0,4530

0,5760

0,5

M i N

g F g

pxfpg

pz"fpﬂ

0,0374

0,0697

0,3440

0,4330

0,0423

0,0780

0,3870

0,4850

0,0467

0,0854

0,4250

0,5320

0,0506

0,0919

0,4600

0,5730

0,0564

0,1010

0,3400

0,4230

0,0639

0,1130

0,3830

0,4740

0,0707

0,1240

0,4210

0,5190

0,0770

0,1330

0,4560

0,5600

0,0755

0,1310

0,3360

0,4130

0,0858

0,1460

0,3790

0,4620

0,0952

0,1600

0,4180

0,5070

0,1030

0,1720

0,4530

0,5470

0,0947

0,1590

0,3320

0,4030

0,1070

0,1770

0,3750

0,4520

0,1200

0,1930

0,4140

0,4950

0,1310

0,2080

0,4490

0,5340

0,7

M A

I g

pxfpg

Pz'Po

0,0414

0,0524

0,3250

0,3550

0,0475

0,0596

0,3710

0,4050

0,0531

0,0661

0,4140

0,4500

0,0583

0,0721

0,4530

0,4910

0,0621

0,0765

0,3220

0,3480

0,0713

0,0868

0,3680

0,3960

0,0799

0,0962

0,4100

0,4400

0,0878

0,1040

0,4500

0,4810

0,0887

0,0994

0,3180

0,3410

0,0951

0,1120

0,3540

0,3880

0,1060

0,1240

0,4060

0,4310

0,1170

0,1350

0,4460

0,4710

0,1030

0,1210

0,3150

0,3350

0,1180

0,1360

0,3600

0,3840

0,1330

0,1510

0,4030

0,4220

0,1470

0,1640

0,4420

0,4610

1,0

Mt A

0,0437

0,0500

0,0569

0,0629

0,0653

0,0756

0,0853

0,0944

0,0858

0,1000

0,1130

0,1250

0,1080

0,1250

0,1410

0,1570
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Ay / 7g [0,0419]0,0481

0,0538|0,0592

ry/pg 10,3120(0,3610|0,4060|0,4480

pgfpg [0,3070]0,3540(0,3970|0,4370

0,0613(0,0703|0,0780

0,3100(0,3570|0,4020

0,3020(0,3580(0,3900

0,0863(0,0799|0,0914

0,4440|0,3070(0,3540

0,4290(0,2970|0,3410

0,1020(0,1110

0,3980|0,4400

0,3820(0,4210

0,0976(0,1110(0,1240|0,1350

0,3040(0,3510(0,3950|0,4360

0,2920(0,3350(0,3750|0,4150

Ta6J'II/ILI,bI ana onpegeneHna BepTuKarbHbIX U TOPU3OHTAlTbHbIX Hal'lpﬂ)l(eHI/IVl B OCHOBaHuMM CO cBasdgsMun
it =045

Ay =0,025

hg =0,05

}\D =0,10

£=0,25/£=0,30

£=0,35|£=0,40

£=0,25

£=0,30|%=0,35

£=0,40

£=0,25

£=0,30|£=0,35

£=0,40

10

11

12 13

14

0,20

Mo f hg

My I g

px"fpl:l

Pz/Po

0,0030

0,0150 | 0,0161

0,3930 | 0,4220

0,6570 | 0,7060

0,0033

0,0035 | 0,0036

0,0170 | 0,0178

0,4460 | 0,4660

0,7450 | 0,7780

0,0062

0,0299

0,3920

0,6530

0,0066 | 0,0070

0,0321 | 0,0339

0,4220 | 0,4460

0,7020 | 0,7420

0,0073

0,0354

0,4650

0,7750

0,0125

0,0589

0,3900

0,6450

0,0135 | 0,0143

0,0633 | 0,0670

0,4200 | 0,4450

0,6940 | 0,7340

0,0150

0,0700

0,4650

0,7670

0,30

Mo f hg

My f Ay

Py'Po

szpn

0,0038 | 0,0042

0,0124 | 0,0136

0,3750 | 0,4110

0,5660 | 0,6200

0,0044 | 0,0047

0,0146 | 0,0154

0,4410 | 0,4670

0,6650 | 0,7040

0,0076

0,0240

0,3740

0,5630

0,0084 | 0,0090

0,0270 | 0,0290

0,4100 | 0,4410

0,6160 | 0,6020

0,0095

0,0307

0,4670

0,7000

0,0153

0,0487

0,3720

0,5560

0,0169 | 0,0182

0,0593 | 0,0572

0,4090 | 0,4390

0,6090 | 0,6540

0,0193

0,0600

0,4660

0,6930

0,40

o g

Mg f Ay

px"fpﬂ

szpn

0,0043 | 0,0048

0,0105 | 0,0117

0,3620 | 0,4020

0,5010 | 0,5560

0,0052 | 0,0055

0,0127 | 0,0136

0,4360 | 0,4660

0,6030 | 0,6450

0,0086

0,0210

0,3610

0,4950

0,0096 | 0,0103

0,0233 | 0,0253

0,4010 | 0,4360

0,5520 | 0,6000

0,0111

0,0270

0,4650

0,6410

0,0172

0,0414

0,3590

0,4910

0,0192 | 0,0209

0,0459 | 0,0498

0,3990 | 0,4340

0,5460 | 0,5930

0,0225

0,0533

0,4650

0,6340
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0,50 Mg Ay 0,0046 | 0,0052 | 0,0057 | 0,0062 | 0,0093 | 0,0104 | 0,0114 | 0,0123 | 0,0186 | 0,0209 | 0,0230 | 0,0249
A F A 0,0092 | 0,0103 | 0,0112 | 0,0121 | 0,0182 | 0,0204 | 0,0224 | 0,0241 | 0,0359 | 0,0403 | 0,0441 | 0,0475

Py o 0,3510 | 0,3940 | 0,4310 | 0,4650 | 0,3500 | 0,3930 | 0,4310 | 0,4640 | 0,3480 | 0,3910 | 0,4290 | 0,4630

pLipg 0,4510 | 0,5060 | 0,5540 | 0,5970 | 0,4450 | 0,5030 | 0,5510 | 0,5940 | 0,4430 | 0,4970 | 0,5450 | 0,5870

0,75 Mo d Ry 0,0052 | 0,0059 | 0,0066 | 0,0072 | 0,0103 | 0,0118 | 0,0132 | 0,0144 | 0,0207 | 0,0237 | 0,0264 | 0,0290
Mg fhg 0,0069 | 0,0078 | 0,0087 | 0,0095 | 0,0130 | 0,0155 | 0,0173 | 0,0189 | 0,0259 | 0,0307 | 0,0341 | 0,0372
0,3310 | 0,3780 | 0,4210 | 0,4600 | 0,3300 | 0,3770 | 0,4200 | 0,4530 | 0,3280 | 0,3750 | 0,4180 | 0,4570

px"fpﬂ

pLlpg 0,3680 | 0,4200 | 0,4670 | 0,5110 | 0,3660 | 0,4180 | 0,4650 | 0,5080 | 0,3620 | 0,4150 | 0,4600 | 0,5020

1,00 Mo d Ry 0,0055 | 0,0063 | 0,0071 | 0,0079 | 0,0109 | 0,0126 | 0,0142 | 0,0157 | 0,0219 | 0,0253 | 0,0285 | 0,0314
My d A 0,0055 | 0,0063 | 0,0071 | 0,0079 | 0,0108 | 0,0125 | 0,0140 | 0,0154 | 0,0214 | 0,0247 | 0,0277 | 0,0305

PP 0,3180 | 0,3670 | 0,4120 | 0,4540 | 0,3170 | 0,3660 | 0,4110 | 0,4530 | 0,3150 | 0,3640 | 0,4090 | 0,4510

pLipg 0,3170 | 0,3660 | 0,4110 | 0,4530 | 0,3160 | 0,3640 | 0,4050 | 0,4570 | 0,3130 | 0,3610 | 0,4050 | 0,4460

Mpunoxenue 7 (K)

B3AUMHbIE 3ABUCUMOCTUN HAUBONEE BAXHbIX MOKA3ATENEN IPYHTOB
PacyeTbl  KOHCTPYKUMW HacbiMM  MNPOBOAATCS, Kak OblmoO OTMEYEHO, Ha OCHOBaHUMM [AaHHbIX 06
NHXXEHEPHO-Te0NOrMYeCKMX CBOMCTBaX TIPYHTOB. PU3MKO-MEXaHU4YeCKne CBOWCTBA TFPYHTOB MpeaonpenensoTcs ux
COCTaBOM, COCTOSIHUEM M CTPYKTYPHBLIMU OCOBEHHOCTSAMM.

MaBHbIMK NoKa3aTensaMm ABnAsTCS:

- NO cocCTtaBy - MI/IHepaﬂOFVI‘-IeCKI/IVI n rpaHynomeTpmquKMVl COCTaB, MJIOTHOCTb 4acCTul TpyHTa, MnoKa3aTtesnun
nnacTn4HOCTH;

- NO COCTOAHWUKO - BJ1IAXHOCTb, MMJIOTHOCTb, MOPUCTOCTDb, KOS(*)(*)I/ILI,I/IeHT NMOPUCTOCTMH, KOS(*)(bVILI,VIeHT
BOAOHAChbILWEHNA.

[nsa ynobcTBa BbIMUCMEHMWI BbILLENEPEYMCIIEHHBIX NOKasaTenen CBOMCTB cnabbix rPYHTOB MCMNOnNb3yeTca Tabnuua
K.1, B KOTOpOW npuBeneHbl OCHOBHble POpMyfbl AN MX pacyeToB W B3avMHble 3aBMCMMOCTUM Hambonee BaXHbIX
nokasaTenemn.

Tabnuua X.1

B3anMHble 3aBUCMMOCTU Hanbornee BaXHbIX NOKa3aTenewn FPYHTOB

N | O6o3sHa-
n/n| 4eHus

o, o a4 f £ A
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P 2 p Pd J22! pall+e) Ge
(I+%W1-n)| 1-n 1-n W
2| 2 | p(1-a)(1+W) o pa(1+ W) | p(1=m)(1+ W) | o (1+W) | Ga(l+ W)
1+¢ W
31 pa ps(l-n P £q psl-n Ps p
(1+ W) 1+= (1+ W)
41 n £s ~Pa _ P Ps ~Fa n g _ . p
P pg(1+ W) P4 1+s pg (1+7)
S| # Ps ~ Pd 1+ W) _ | Ps=pa n £ ps(1+W)
P4 p P4 1-n p
6.1 W o - £ P P _q |POre W
pell-n Fa Fa pell-n L2F
G Wog(1-1) W Wog Wog W Wy
n.IOB ﬂ(]. +m-|DB n.IDB n.IDB EDB ‘E.IDB
a 8] B r il e

MpunoxeHue 8 (3)

PACYETHbIE CXEMbl U METObl OLEHKM YCTOWYMBOCTU HACBINEN HA CNTABbIX OCHOBAHUSAX,
APMWPOBAHHbIX TEOCUHTETUYMECKUAMU MATEPUATNTAMU

1. Yemoddyusocmb Hacbkinel no cxeme 0bpyweHUss CO Cpe3oM U epauwjeHueM. YCTOMUYMBOCTb HacbIinM MpOTMB
obpyLieHua co cpe3omMm K BpauwleHvem onpegensetcsa no metoay KUIMC. Metog npegycmatpuBaeT pas3busky Tena

HacbINu 1 OCHOBaHWS Ha Bnoku.

2. Harpyska Ha apMO3neMeHT, HaxoasaWwmnca B OCHOBaHMM Hacbinu, B pacyeTe Ha MOroHHbIA MeTp Ans nboro
6roka ocHoBaHust Hackinu (cM. puc.3.1, a) MoXeT ObITb onpeferneHa Kak

Tyy¥y = Mpgy = My - Mpgy;,

(3.1)

roe }:1' - BepTukanbHoe nne4vyo MOMeHTa Ans KpVITVI'-IeCKOVI NOBEPXHOCTU CKOJIbXXEHUA, COOTBeTCTBy}OLLI,GVI MUHUMalbHOMY

KO3 MULMEHTY YCTONYMBOCTU, AN BroKa i B OCHOBaHUM HAChINY;

MR_E':,‘ - MakcMmarbHbIN CYMMaprII7I MOMEHT ans 6roka __,.r B OCHOBaHMW HacCbINW;

MDJ- - MaKCUMarnbHbI OMPOKUALIBAIOLLNIA MOMEHT AN 6roka _ B OCHOBaHUM HachkINu;

MR_SJ" - MaKCUMarbHbIi CYMMapHbI MOMEHT yaepXXUBaloLLMX CUI1 AN TPYHTOBOTO 6r1oka B OCHOBaHWUM HacbIMu.
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Punc.3.1, a. OnpegeneHne makcuMarnbHOW pacTsarMBatoLLEen Harpy3km B apMoanieMeHTax MeTo40M
KpYrnounnuHapu4ecKkoi NoBepxHoCcTh ckonbxeHus (KLIMNC)

3. Oniopy Harpy3ok B HamnpaBneHuW, neprneHAVKYyNSPHOM OCHOBaHWIO Hacbinu, unntoctpupyeT puc.3.1, a. B
KayeCcTBE MaKCUMaribHOM Harpysku I, Ha apMoarneMeHTax BbiBUpaeTcsi MakcuMaribHas U3 BCEX pacyeTHbIX Harpysok

ij-_

4. Ins GONbLUMHCTBA HacbIMel, 4Tobbl YCTAHOBUTL {4, , ONpedeneHne PacyeTHON MOBEPXHOCTU CKOMbXEHMUs
HeobX0OMMO BbINOJHATL TOMbKO C YYETOM OAHOro OTKOCa Hacbinu. BmecTe ¢ Tem, AN o4eHb HU3KMX LUMPOKUX HacbInen,
yTobbI OMNpemennTb Tm , onpefeneHve noTeHUMarnbHbIX MOBEPXHOCTEN ckonbxeHus metogom KUIIC cneayet

NPOBOAWTL TakKe M 3a npegenamMmm OCEBOW NWHMM Hacbinu (3eMNAHOrO MOSIOTHAa) B MOMEPEeYHOM cedveHun. [ns
yKasaHHbIX Lienen ncnonb3ytot metoabl Tepuarn, buwona, AHby, meTog Coto3gopHuM B MHTEpripeTauumn Tepuaru.

5. Ina Ttoro 4ToGbLlI 06GecneynTb NosiBrieHne B apmMoanemMeHTax Haﬂpﬂ)KeHMVI, COOTBETCTBYHLLNX Harpyske vai-‘,

apMO3aneMeHTbl JOMKHbI UMEeTb afleKBaTHYI CBA3b C OKPYXatoLLUMM UX FPYHTOM. OTa CBA3b AOMkHa GbiTb obecneyeHa
Kak BHyTpu 6rioka noTeHumanbHOro obpylueHus, Tak U 3a ero npegenamu (puc.3.1, b). Takasa cBaA3b obecneumBaeTcs
TPEHUEeM reoCUHTETUYECKOrOo MaTepuana no rpyHTy M 3aBUCUT Kak OT PPUKLIMOHHBLIX CBOMCTB CaMOro matepuana, Tak u
OT yrna BHYTPEeHHero TpeHus rpyHTa. [locnegHui 3aBuCUT OT rpaHyOMETPUYECKOrO CoCcTaBa rpyHTa.

Hacwne
* L, 'cl B-L; |

Y

=
=

Craboteg : Monewerne Groka j  Apsmodacsich
B OCHOBAHHH HACHUTH

Pa3buBka no aAnvHe apmMoaneMeHTa B OCHOBaHUM Hackinu Ansa 6noka i
Puc.3.1, b. lNpouenypa oLeHKM YCTONYMBOCTU METOAOM KPYTIOLMIMHAPUYECKNX NOBEPXHOCTEN ckonbxeHusa (KLIMNC)

OI'IpOKI/ID,bIBaIOLLI,I/Iﬁ MOMEHT O5da rpyHTa
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MD = [Z':ffsm +fqb:'w.sz':' ' 5in I:'”'-'z']f"?::l, (3.2)
roe ;- Bec j-ro 6rnoka rpyHTa B pacyete no metoay KLIMC.
YaepxuBatLmni MOMEHT ANs rpyHTa

’ ’

! t .
Mps = |2 ;—!b] secoyy + (W +Bywy ) cosayy —ngphy sec u::e!-)g;_".i Rd.

» . (3.3)
YaepxusaroLmii MOMeHT ans apmosnementos Mpp =1, 1.
6. B npegenax 6noka 06pyLLEHUs!, OrPaHUYEHHOTO MOBEPXHOCTBIO CKOTBXKEHNS
a'tg . e O
L4 o ) C 1 )
InSpToy 7% P L+ I iy (3.4)*
s ms

roe fp - KO3PULMEHT yyeTa SKOHOMUYECKMX NOCMEACTBUIA OTKa3a;

fp- KO3(pPULINEHT KOPPEKTMPOBKN BbIPbIBAHNSA apMO3NIEMEHTOB U3 TPYHTA;

ij - Harpy3ka Ha apmMo3fieMeHTe B pacyeTe Ha MOroHHbIN MeTp, HeobxoauMasi AN COXPaHeHUs YCTOMYMBOCTU
HacbInW, MPUMEHUTESTBHO K TPYHTOBOMY GIIOKY;

‘¥- yAenbHbI BEC rPyHTa HacbInu LJ.- :

!
k- cpedHAA BblCOTa IPyHTa HacbINU Ha ANVWHE apMo3dneMeHTa tg@-w;

i’ - K03hULMEHT, CBS3LIBAIOLLMIA NMPOYHOCTb CBA3M apMO3JIEMEHTa C FPYHTOM U C YITIOM BHYTPEHHEro TpeHus

rpyHTa, BbipaXkaemoro vyepes tgqc:’w (onpepensietca B naboparopum);

© o - MaKCUManbHbIi Yron TPeHWs (Yron ecTeCTBEHHOro OTKOCA) PyHTa Hachiny Mpu YCroBUSX haKTUYECKOro
HanpPsPKEHHOTO COCTOSIHWS;

Fins - KO3PMULIMEHT KOPPEKTUPOBKM XapaKTEPUCTUK rpyHTa tgq.::'“w n ey,

L - - Heobxoaymas AfiMHa apMO3rIEMEHTOB B MOrOHHbIX METPax B Npefenax Ayrv NOBEPXHOCTU CKOMbXEHUS;

c;tfj,: - KOS PULMEHT B3aMMOAENCTBUS, CBA3bIBAIOLLNIA NPOYHOCTL CLENNEHNs rpyHTa C apMO3fieMeHTaMn u o, ;

', - HECKOPPEKTMPOBaHHOE 3HAYeHNE CONPOTMBNEHUS CABUTY rPYHTa, KOHTaAKTMPYIOLEro ¢ apMoaneMeHTamu (Hag

nnon apMOC-)J'IeMeHTOM).

* CDopmyna N SKCMNNMKaums K Hen COOTBETCTBYET OpurnHany.

7. OnvHa apmMo3anemMeHTOB 3a MnpedeniamMu MoBEPXHOCTU CKOMbXEHUs MOXeT OblTb onpedeneHa MNoACTaHOBKON
LJ- B popmyny £ = L. rge [ - nonHas AnvHa apMOarieMEeHTOB B HanpaBreHUM, NeprieHaVKyISPHOM NPOAOIbHONM Ocu
Hacbinu (pnc.3.1, b).

8. Ycmodiyusocmb npomue 60K08020 MI0CKO20 cKosbXXeHus. [Mpy aHanm3e GOKOBOW YCTOMUYMBOCTU FPYHTa HacbInu
(cm. puc.3.2) pekomeHOyeTCs pacCcMOTpeTb BCe MOTEeHUManbHble MOBEPXHOCTU CKOMbXEHWS, KOTOpble MOryT
peanu3oBaTbCs Ha FOPU3OHTE B3aUMOAEWCTBUS TPYHTa U BEPXHWX 30H apMUPOBAHHOINO OCHOBaHMSA. ApMUPOBaHHOE
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OCHOBaHMe OOJDKHO yaepXumBaTb HaCbIMb OT OOKOBbIX CMELLEHUN, COMpoBOXAAKLWNXCA OTKa3oM pa60TbI COOpPYyXeHn4d.
30ecb Takke npesanvpywulee 3Ha4yeHne nMMeeT TpeHue Mexay reoCUHTeTU4eCKMM mMartepumarnomMm m rpyHTomMm HacbInwu.

Harpyska B apMmoanemeHTe 7 4. MakcumarnbHa Ha ypoBHe GOPAKPHON KPOMKM HackInm (CM. puc.3.2) 1 cocTasnser

Tgs = 05K, H{fpHd —2f5w,), (3.5)

roe 1 4;- pacTarMBaiollee ycunve B apMoafieMeHTe, yAepKuBarllee Hachinb OT GOKOBOTO CMeLLeHUsl, B pacyeTe Ha
NMOFOHHbIN METP;
. - 2 .
K, - aKTUBHbIN KO3(PPULIMEHT GOKOBOrO AABMEHNS, paBHbIN tg“ (45% — o 2 ;

H - BblCOTa HacbInu;

“¥- yAeIbHbIV BEC IPYHTa HacbIny;

W, - pacnpefeneHHas Harpyska rno Bepxy Hacbinu (B 3aBUCUMOCTH OT CcOCTaBa ABUXEHUS);
ffs - KOS (PULMEHT yaenbHOro Beca rpyHta (cm. 1abn.3.2);

fg - KO3 MULMEHT KOPPEKTUPOBKM BENMMYMHBI pacnpeneneHHON BHeLLHeN HarpysKu.

Buewnas Harpyka W

Hacpins Lyidiliilg

. Fill: 1 9oy

s Py =0.5 K (foyl I+ 20w 1 H
‘_

| -h

1 T&s N
ApMOINEMEHT
Cnaboe ocHoBaKHE

Punc.3.2. YctonumsocTb NpoTMB GOKOBOro CMELLEHUS MO NOBEPXHOCTW pa3fena Mexay rpyHToM 1 apMaTypor OCHOBaHUSA

9. [ina Toro 4ToBbl reHepupoBaTh (o6ecneunTb) pacyeTHOe pacTsarMBalollee ycunue £ 4, B apmatype, rpyHT
HacbINM He [OIPKEeH MpocKarnb3biBaTb MO apMoO3dneMeHTaM 3a npefernbl Hacbinu. OTO OCYLEeCTBNSAETCA Hagnexallen
ANVHOM KOHTaKTUPOBaHUs apMO3SIEMEHTOB C MaTepuanom Haceinu L, , koTopas paccunteiBaeTcst no opmyne

, 05K H (fps ~2fgw) ST
B ?ﬁa’tg@év

fms

2

: (3.6)

roe s - KoaduUMEeHT NpocKarnb3biBaHWUs rPyHTa 3achINk1 Mo apMosneMeHTam (1a6n.3.2);

1 - KOIPUUMEHT yyeTa SKOHOMUYECKUX MOCTIEACTBUIM OTKasa (Tabn.3.1);

J - CpeHss BbICOTa YacTy HAChINW Haf y4acTKOM apMoarieMeHToB L, ;
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i’ - KO3thpMUMEHT, YUUTbIBAIOLLMIA NPOYHOCTL CBA3M apMO3fIeMEHTa C FPYHTOM Yepes yron BHYTPEHHEro TpeHus

rpyHTa, Bblpaxaemsblii yepe3 tgp .. ;

e MaKCUManbHbIN yron TpeHuda (yFOJ'I €CTeCTBEHHOro OTKOCH) FPyHTa HacbiNnX Npu YCrioBUAX d)aKTI/I‘-IeCKOFO
HanpA>XXeHHOro COCTOAHUA;

Jms - KO3DMULMEHT KOPPEKTUPOBKU XapaKTEPUCTUK pyHTa tZ2@ u (7 (yrna BHYTPEHHEro TPEHUst U CuenneHus,

Tabn.3.2).
KaTeropus KOHCTPYKUMM B 3aBUCMMOCTM OT TpeboBaHMI NO OTKasam
KaTteropus KoadppmumeHT Tunosble NpumMepsbl
sanaca Jy,
1 (Hu3kas) He npumensietca* |[lognopHble CTEHKU M HaKMOHbl BbICOTOW MeHee 1,5 M, y KOTOpbIX

OTKa3 conpoBoXxagaetcd MUHUMarbHbIMU NOBpeXaAeHNAMU

2 (cpepHss) 1,0 Hacbinu 1 KOHCTPyKUMM, Yy KOTOPbIX OTKa3 COMpPOBOXAAETCA
yMepeHHbIMU NOBPEXAEHUAMM 1 noTeper paboTocnocobHoCTU

3 (BbIcokast) 1.1 OnopHble KOHCTPYKLUHN, Hanpumep HacbInu aBTOoCTpaga,
MarmcTpanbHblX W [MaBHbIX  KENe3HOAOPOXHbIX  MyTen  unu
dyHOaAMEHTbl  FpaXpaHCKMX  COOpPYXEeHWW,  Aambbl,  CTEeHKM

HabGepeXHbIX 1 OTKOCHI NS PErynMpoBaHuUsl PeYHoro pycra

* CTpoeHus B kaTteropum 1 AomKHbl BblTb MPOCTLIMU MO KOHCTPYKLMK.

Ceopka koadpmumeHToB, ncnonb3yembix B Npunoxenun 8 (3)

YaenbHble KOagUUNEHTbI MpepenbHoe MpenenbHOe CoCTosIHME MO
COCTOSIHWE MO 3KcnyaTalMoHHON
paspyLLEHNtO HaOEeXHOCTU
KoadpcomumeHT [[OMOreHHbIV FPYHT, Hanpumep, f =15 f =10
j:s 3 a2 H
Harpysku 3acblInka oTkoca
BHellHMe NOCTOsIHHbIE HArpys3kn = =
7 pys 1 fr =12 S =10
HanpuMMep NUHENHbIE Unn
COCpPEeAOTOYEHHbBIE HArpy3ku
BHelHne anHamuyeckne = =
A fy =13 fy =10
Harpysku, Hanpumep, Harpyska ot
[OPOXHOIO ABUXKEHNS
KoadppmumeHTnl : = =
MpuMmeHuTenbHo k T2 =10 =10
ANS rpyHTa P £¥p Jms =1, Jms =1,

Tabnuua 3.1

Tabnuua 3.2
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MpUMEHUTESNBHO K ¢ = =
p e Fms = 10 Foms = 1.0
KoacppmumeHTtsl  |[puMeHUTENBHO K 3HayeHuns koahbduLumeHTa 3aBMCHT OT TUNa
ans 3KCNyaTaumMoHHOM Harpyske Ha  [Mcnonb3yemMon apMaTypbl U pacHeTHOro cpoka
apMO3NeMEHTOB  [apMO3nemeHT ee cnyxobl
KoacpmumeHTtsl  |CkonbxeHue nepneHamkynspHo F.o=173 f.=10
B3aVMOJENCTBUS B [MOBEPXHOCTU apMoanemMeHTa 3 ’ 3 ’
cucteme
"apmaTypa-rpyHT"
BblgeprveaHve apmoanemeHTa 13 Fo =173 Fo. =10
rpyHTa P P

[Mpu pacyeTtax cTeneHn yCTOMYMBOCTU HaACbIMM Ha CcnabbiX OCHOBAHUSAX B PYYHOM WCMOMHEHUU pEeKOMEeHAyeTCs
ncnonb3oBaTtb Mmetoa KUIMC.

B kayecTBe MCXOAHbIX AaHHbIX B TOM M APYroM CIlydae MpUYHUMAtoT Credylolmne: reoMmeTpuyeckue napameTpbl
Hacbinu (BbICOTA; LUMPUHA MOBEpPXY); Harpyska oT TpaHcnopta ¢ = 30 kH/nor.m; nokasaTenb KPyTU3HLI OTKOCOB - # |
MNMOTHOCTb FPYHTA Hacbinu [0}, @ - yron BHyTPeHHero TpeHusi (rpad.) v yaenbHoe cuenneHve (< (T/M<); MoLHOCTb
CNnoeB rpyHTa craboro OCHOBaHUA (M), MX MAOTHOCTb ¥ (OOBEMHBIA BEC), MoKasaTenu conpoTUBREHUS caBury (yron
BHYTPEHHEro TpeHna ©° 1 yaenbHoe cuennexne (7).

PacueT BbINOMHAT NyTemM pa3buBkM NpeanoriaraeMoro otceka o6pyLleHns Ha oTAenNbHble GroKU, ANs KaXaoro 13
KOTOPbIX HAXOOSAT yAepKMBatoLLME W CABUratoLLmMe CuIbl OT COGCTBEHHOIO Beca Grioka B CyMME C Harpyskon o .

KoachduumeHT ycTonuMBOCTM OnpefensieTcs Kak OTHOLIEHUE YAEPXWMBAIOLWMX CUM K COBWralolWMM cunam no
dopmyne

n n
2 tgey + 20
_ 1=l 1=l
K}' B n
Z?; nnn
=]

1

n
2N tgey + T )

_ 1=l
KJ, =

1

H
T , (8.7)
=1
roe M; = (L) +g;) cos @y - HopManbHas cocTaBnsiowas Beca 6rnoka L ;
{©'; - yron BHYyTPEHHEro TpeHus rpyHTa 6rioka B oTceke 06pyLIeHUs], BKIoYas ero 4acTb B CriaboM OCHOBaHUM;
' - ynenbHoe cuennexuve rpyHTa B Npeaenax oTpeaka NOBEPXHOCTY CKONbXEeHNs Ans AaHHOMo 6r1oka;
{;- ANYHa KPUBOWN CKONMbXEHWs B Npedenax i -ro 6oka;

Ti = (g4 +g;) sm @y - TaHreHUManbHas CoCTaBnAoLLAsA Beca j-ro 6y10ka ¢ Harpy3Kkom;
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if - HArpy3ka Ha NoBepXHOCTU HaCbINW OT TPAHCNOPTa;

¥y - Yron HaKroHa NoBEepPXHOCTU CKOJTbXEHUA i -ro 6noka kK FTOPU3OHTY.

Mpn pyyHOM cueTe M3 UEeHTpa KPUTMYECKON MOBEPXHOCTU CKOJIBXEHUS MPOBOASAT KPUTUYECKYIO KPUBYHO
CKOMbXeHNd, A1 KOTOPO yCTaHaBNMBalOT MUHMMarnbHOE 3HaYyeHne pakTU4eckoro KoagguumeHTa yCToMYnBOCTH Ky .
KoopauHaTbl LEHTpa KPUTMYECKOM MOBEPXHOCTM CKOMBXEHWUst [ X, ¥) MOXHO onpeaenuTb no rpaduky H.AHGYy B
3aBMCUMOCTU OT BENUYMHBI } U CpeaHen KpyTU3Hbl OTKOCa (B AaHHOM cnydae onpefensoT 6e3pasmepHble KoopauHaTbl
X0, X0 KPUTUYECKON MOBEPXHOCTU CKOMbXeHus). ABCOMIOTHbIE 3HAYEeHWs KoopAuHAaT MoMy4vatroT, YMHOXas 3HaYeHUs

X[, MpHa BbicoTy Hackinu () . BennumHy X BbIMMCASIOT MO hopmyne

_ Y gy,
— . (3.8)

H
B Ccny4ae ncnonb3oBaHusA KOMI'IbIOTepHOIZ nporpamMmmsbl 3TOT Npouecc aBToOMaTtu3npoBaH.

A

Ons nony4yeHma pac4yeTHOro OoTceka OprLIJGHVIFI, COOTBETCTBYHOLLEIO KpVITVIHeCKOVI NOBEPXHOCTU CKOJIbXEeHUA U
K}, = Km:'n , B npegenax Kaxaoro 6noka (D,O rOpn3oHTa YCTaHOBKM apMOJ3rieMeHTa U3 reoCUMHTETU4eCKOro MaTepmana)
onpenenanT ,El,ed)MLI,MT yAepXunBawwmnx cun E!' KaK pa3HOCTb MexXxay yaepxmeawwmMu v casuraroimMmm cunamu. x

HaKOMNEeHHY0 BeJIM4YnHy ZE! 00 ropn3oHTa YyCTaHOBKM apMO3rfieMeHTa Ha ypOBHE MNMOBEPXHOCTU cnaboro ocHoBaHusA
OOJ1KHa BOCNPpUHUMaTbL reoCMHTEeTU4eCKaa npocnoﬁka.

PacueTHasa npoYHOCTb (RP) apMoaneMeHTa onpeaenseTcs no gopmMyrne:

Rp 2 Doy vp (A Ay Ay Ay) (3.9)

roe Thmax - MakcumanbHasi noroHHas Harpyska, BocrnpuHumaemas M, gomxHa COOTBETCTBOBaTb HaKOMMEHHON
Benu4yvHe geduuunta yaepKmBaroLmMx CUM Ha ropM3oHTe NpeanonaraeMoro pacnosioXXeHs apMoaneMeHTa.
Ay - koadpdpmumeHT yyeta nonsyyectu (KO3PULMEHT Nepexoda OT MPOYHOCTM Ha PACTSKEHWE K AMTENbHOV

NPOYHOCTU); NpuHuMatoT A = 0,5 - 0.3,

A5 - koadbpuumeHT yueTa noBpexaeHus FM Npu TpaHCMOPTUPOBKE, MOHTaXe W YNIOTHEHUWU TPYHTA; NPUHAMAIOT
Ay =095,

1‘?!3 - KOS(*)(*)I/ILI,I/IGHT y4yeTa CTbIKOBKW, B3AaUMHOIO nepekpbiTua U coegnmHeHnA nonoTeH FM, I'IpMHMMaeMbIVI paBHbIM
0,8;

A4- K03 PNUMEHT yueTa BIUSHUS OKPYKatOLLe cpeabl; NPUHUMAaeMbIin pasHbim 0,9;
¥ - KOAPDUUMEHT 3anaca Ansd rMbkux apMo3aNeMeHToB, NPUHNUMaembln pasHbiM 1,1-1,75.

[Mocne onpegeneHns pacyeTHOM MPOYHOCTU rEOTEKCTUMBHOINO Marepuana, WCMNofnb3yeMoro B KayecTBe
apMupyloLLen NPOCIIONKN Ha NOBEPXHOCTU rPyHTa criaboro 0CHOBaHMUS, BbIMOMHSAT NOBTOPHbIA pacyeT YCTONYMBOCTM C
y4yeToMm pacyeTHoun npovHocTy 'M no cdopmyne
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n n
2y tgey + 20
o= i=l i=l

Y
T - RP . (3.10)

Mx

1

1l
—_

Mpu atom, ecrm £y > 1,3, 10 uenecoobpasHo yMeHbLWNUTb 3HaueHne Ky OPUEHTUPOBOYHO Ha 25% 1 BLINOMHUTL

pacyeT 3aHoOBO, obecneumB koadhpuumMeHT 3anaca pasHbii 1,3 (MUK MHOMY TpebyemMoMy 3HaYeHWt0 A7 KOHKPETHbIX
YCIOBUIN CTPOMTENBCTBA M KCNyaTaumn).

[ns obecneyeHns nNoBblLEHUS yCTOW—IMBOCTI/I HacbinM Ha cnabom OCHOBaHWUK C y4€TOM BOBJI€YEeHUA CUI TpeHnqa
Ha KOHTaKTe "apMOGJ'IeMeHT - TPYHT HacbINn U TPYHT OCHoBaHUA" He0H6X0ANMO BbINOSTHEHME cnenyrwwmnx yCJ'IOBMIZZ

- TEOCUHTETMYECKN MaTepuran yKknaabiBaeTCs Ha BbipaBHMBAIOLLMIA CNOW N3 NeckKa;

- Yron BHYTPEHHEro TPEeHUs rnecka AN HWKHEro CrNos HackiN U BbipaBHMUBAIOLLIETO CMOS OOMKeH ObiTb He MeHee
30°;

- KOadhpuumeHT TpeHns 'M no necky JosrmkeH cocTaBnaTb He meHee 0,85-0,9 oT koadhuumneHTa TpeHus necka.

10. BbidasnugaHue 2pyHmMo8 OCHO8aHusi. [eomeTpusa Hacbinn obycnaBnMBaeT MOSIBNEHNE KacaTefbHbIX
HanpsKeHWWn, HanpaeneHHbIX "Hapyxy" B npegenax cnaboro rpyHTa OCHOBaHus. Tam, rge rpyHT OCHOBaHUS OYeHb
Ccnabbln 1 MOLLHOCTb Takoro rpyHTa orpaHvdeHa, HamnpaBfeHHble HapyXy KacaTerbHble HanpsKeHWs MOryT Bbli3blBaTb

BblgaBnumBaHue, B CBA3M C 4eM AlMMHa apMMpPOBaHHOINO y4dacTka OCHOBaHUA L.S HacbinM AomkHa 6bITb 4OCTAaTOYHO
6onblas, 4Tobbl npegoTBpaTuUTb N KOMMNEHCUPOBATb MOBUNM3aLmo 3TUX KacaTerbHbIX Haﬂpﬂ)KeHMﬁ.

11. MexaHusm oTkasa npeacTaBnsieT GOKOBOe BblAaBNMBaHME cnaboro rpyHTa OCHOBAHWA B 30HE HXe
apmoarnemeHToB (cM. puc.3.3, a). Ins Toro 4YTo6bl NPeaoTBPaTUTL BEPOSATHOCTb TAKOro OTKasa HeoGX0AMMO OrpaHNYUTb
nepemelleHne rpyHTa OCHOBaHMs 3a Mpedesnbl MOAOLWBbLI HACLIMM 3a CYET afgeKkBaTHOro GOKOBOrO TOPMOXEHWS Ha
[0CTaTOYHO GOMbLUOM MO MIIOLWAaAM yYyacTKe Ha HWKHEN NOBEPXHOCTM apMO3fieMeHTa, YIOXEeHHOro Ha ocHoBaHue. MNpu
3TOM Heo6xoOMMO BbIMOSHUTL OBa YCMOBUSl. Bo-nepebix, NMOHOe COMPOTMBIIEHUE COBWUIY Ha HWKHEN MOBEPXHOCTM
apMO3/IEMEHTOB JOJIKHO ObITb AOCTATOYHBIM, YTODObLI MPOTUBOCTOATb MOMEPEYHBIM Harpy3kam, BO3HUKAIOLWMM B FPyHTE
OCHOBaHusl. Bo-emopbix, MaTepuan apMO3JIEMEHTOB, UCMOMb3YEMbIX AN apMUPOBAHUSI OCHOBaHWS, OOMKEH UMETb
[0CTaTOYHO BbICOKYH MPOYHOCTb Ha pacTsKeHue, YTOObl NPOTUBOCTOATL PACTATNMBAIOLWMM HANPSXKEHUAM, BO3HMKaOLLMM
noa OeNCTBMEM KacaTenbHbIX HaMpsKeHUN, ABMSALIMXCSA pesynbTaToM B3avMOAeNCTBMS apMO3NIEMEHTOB C FPYHTOM
OCHOBaHMSA.

BHeulHas Harpyska W,
Haceme | JJLbddlgd

Fill: }'Iq:l;,
H
£y, HHL w, Apmarypa
| L fisisis /
e ¢ 1 2
— ” L i Tt OcHoBRaHHE
£y, Htfyw, YpCu
i did
| R T
Ry, | 2 PR
: R

Puc.3.3, a. Cunbl B aHanuse ycToiuvMBOCTY NPOTUB BblAABNMBAHNSA FPyHTa OCHOBaHMS
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12. YT0ob6bI npenoTBpaTuUTb BblaaBnnBaHMe rpyHTa OCHOBaHUA, HeobxoaMmo obecneynThb BbIMONMHEHNE ycnosusa

Ryy < Ryp— Rg — Ry,

roe Ky, - pasnaraemas Ha COCTaBMAlWME rOpU3OHTanbHas cuna, obycrasnuBalnollas BblAaBnMBaHWe rpyHTa
OCHOBaHWS;

th- pasnaraemMasl Ha COCTaBfslOLME CyMMapHasi ropu3oHTasribHasi cuiia MacCUMBHOTO COMPOTUBIIEHUS TPYHTA
OCHOBaHWS;

K, - pasnaraemas Ha COCTaBMsOLLME CyMMapHasi rOpU3OHTaNbHAs CuUa CONPOTMBIIEHNS COBUTY criaboro rpyHTa

OCHOBaHWA Ha rnybuHe £ ;

RR- pasnaraemMaa Ha COCTaBlidlWMe CyMMapHaa ropu3oHTaribHaa cunla CONpPOTUBIIEHUA CKOJIbXXEHUHD TPpyHTa
OCHOBaHMSA MO HMXKHEN NOBEPXHOCTN apMO3JiIeMeHTa (T.e. no rpyHTy cnaboro OCHOBaHI/IFI).

13. HDOBODMMbIIZ no TakoMy MeToay aHalus, I'Ipep,yCManl/lBaIOLLl,l/ll;l OUEeHKy, Hapagy C npo4um, BITUAHUA Ha
yCTOIZ‘-II/IBOCTb BeInnYnHbI ZC’ npegHasHa4eH B NepBylo odYepenb AnA onpeneneHusa MWHMMAarbHON aKTUBHOW AOSMHbI

apMoanemMeHTa L.S ) I'IpeD,OTBpaLLI,aIOLIJ,eIZ BblaaBnmBaHme rpyHToB OCHOBaHUA.

14. Kak npasuno, TakoW aHanu3 BbINOMHAETCA C UCMNOMb30BaHUEM XapaKTepucTtuk cnabbix TPYHTOB B
€eCcTeCTBeHHOM HeapeHNpPOoBaHHOM COCTOAHUN. Ecnu cnon cnaboro rPyHTa B OCHOBaHUK nMeeT orpaHn4YeHHyro MOLWHOCTb
n npu €CTECTBEHHON BRNaXHOCTU €ro conpoTmneiideMoCTb CABUTY MeHAeTCA o I'J'Iy6VIHe He3HaunTernbHO, TO

MUHUMAarbHYIO aKTUBHYIKO ANWHY apMoaneMeHTa L, pekomeHayeTcs onpenensitb C WCMOMb30BaHMEM 3aBUCMMOCTEN,
npuBeneHHbIX Ha puc.3.3, b, T.e. cnegytowmm obpasom:

e
fﬁ':"'lH"'fgw.s -— |
L > fms
; (1= ap, Joy , (3.11)

fms

roe fﬁ - KOA(O(PMLMEHT TPEHNS rPYHTA 3aCbIMNKM NO apMO3neMeHTaM (T.e. HXXHUE CNOou rpyHTa Hackinu, Tabn.3.2);

L - MMHMManbHas pacueTHas AnMHa apMoarieMeHTa;
fg - KO3 MDULMEHT KOPPEKTUPOBKM BENMMYMHBI pacnpedeneHHON BHeLLHeN HarpysKu;

f1- yp,eanb||7| BEC rpyHTa HacbInwu;,

H - MakcumanbHasga BbicOTa HacbInu,

W, - pacnpegeneHHas Harpyska no Bepxy Hacbinu;
€y, - CLUEenneHne HegpeHMpoBaHHOro cnaboro rpyHTa B OCHOBaHWUY;
JFms - KO3PMULIMEHT KOPPEKTUPOBKM XapakTepucTukn (- (Tabn.3.2);

Z; - MOLWHOCTb crosi crnaboro rpyHTa B OCHOBaHWM, KOr4a OCHOBaHWE WMEET OrpaHuyeHHyt rmy6uHy c
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NOCTOAHHbIM KOSd)(*)I/ILI,I/IeHTOM M3MEHEeHNA conpoTnBIeHna casury B 3aBMCMMOCTU OT F.I'Iy6I/IHbI;

! -
e - KOS(*)(*)I/ILI,I/IGHT, obecneunBaroLumi NPOYHOCTb CBA3M apMO3anemMeHTa C rpyHTOM U cuenneHne rpyHTa.

BuewHAd HATpy3ka W,

Hacsins Pl E b4l

Fﬂ]:jr]tpc',,
H
for H+Eaw, ApMarypa
b Le Jodsbisy  /
T Ocuosanune 2%

Ty, H+falv
Ahe kb il

2c
= - ==
] Opa 1= (¥ HHgws ) f
II.'

LA - g 44 g+ -+ il

2¢ < oy, Hfow, ) - 2Cy 4y 2
om?:!rz z‘:-| r_—m'u s GTHIL{ fi‘rl q 5} ?;:. Tz [

Punc.3.3, b. AHanua ycTounmBOCTM NPOTUB BblAABNNBAHMSA HEQPEHNPOBAHHOMO Cnaboro OCHOBaHUS

B pacyeTe Ha OAMH MOrOHHbLIN MeTp pacTtdrnparuiee ycunume, BoO3HMKawLWee B apMoarieMeHTax apMmnpoBaHHOIo
OCHOBaHMA, COOTHOCUTCA C KacaTelbHbIMU HaNnpaXXeHnamMmm B prHTOBOIZ Macce B COOTBETCTBUMN C (bopmynoﬁ:

T = aéccuoﬁe
T (3.12)
ma

roe L, - pnvHa apmoanemenTa;

Cyp - COMPOTMBREHUE TPpyHTa OCHOBaHUA cOBUry B HeOPEeHUPOBAHHOM COCTOAHUU Ha HUXHEN NOBEPXHOCTU
apMoO3neMeHTa.

HekoTopasi oCTOPOXXHOCTb HeobXxoauma Mnpu BbiGOpe BenUYMHbI KO3((UUMEHTa CLENneHUs Ha MOBEPXHOCTM
KOHTaKTMPOBAHWA CNaboro rpyHTa OCHOBAHMSI C apMO3NEeMEeHTaMn &}, . BenuunHa 3Toro koadduLMeHTa cBA3aHa He

TONMbKO C MOBEPXHOCTHbIMW XapakTepuCTUKaMU apMO3fIEMEHTa, HO Takke W C COOTHOWEHWeM JdedopMaunin B
apMoaneMeHTax U B cnaboM rpyHTE OCHOBaHMS. ALEKBATHOCTb AedopMauui B apMO3fieMeHTax M crnabom rpyHTe
OCHOBaHUWsi HeobxoavMa Anst Toro, YTobbl 4OCTUYL MaKCMMarbHOrO KoaduLMeHTa CBA3N Mexady HUMU. OTO 0COGEHHO
Ba)KHO, KOrga WMelT Oenio C YyBCTBUTENbHbIMU CriabbiMU TPyHTaMU OCHOBaHus, rae dedopMauusi B apmaTtype He
[0SKHA npeBblllaTh AehopMaLnio, COOTBETCTBYIOLLYI0 MAKCUMYMY COMPOTMBIEHUS CABUIY HepeHUpPOBaHHOro craboro
rPyHTa OCHOBaHMS.

Mpunoxenue 9 (M)

PACYET KOHCTPYKLMMN TOHKOCNOMHOW HACbINX BPEMEHHOW JOPOIM HA CINABbIX TPYHTAX C
NMPUMEHEHUEM NrEOCUHTETUYECKUX NMPOCIOEK
1. Mpwn pacyeTe peanuayeTcs apmupyrowmnin acekT NPOCNONKM U3 reoTeKCTUNs, paboTalolen Ha pacTaXeHne
npu ob6pasoBaHuM konew. [lo ycnoBuio [OBWXEHUSA [NyOuHaA Konewm orpaHnYnMBaeTcs MaKCUMasrbHO [OMyCTMMOMN
BenuymHon, coctaensiowen 0,1 guametpa oTnevyaTka koreca aBTomobunsa. Kones obpasyetcss nubo B pesynbraTe
nnacTu4eckmx gedopmauuin casura nog Konecom, nubo BCreACTBME KOMMNPECCUOHHOMO YNIOTHEHUS criaboro rpyHTa B
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konee. COOTBETCTBEHHO pac4yeT BbINONTHAKT, NCX04A U3 OBYX yCJ'IOBMl7IZ
- N0 yCNoBUO BO3HNKHOBEHNA KOJ1eU BblaaBnnBaHUA, CBA3aHHOMY C r|0Tepel7| Hecyu.l,e17| cnocobHoCTy;

- No gonyctumown rnybuHe Komneu B pesyfbTate YNioTHEHUS FPyHTa; B Ka4eCTBE OKOHYATENbHOro MpUHMMaeTcs
3HaueHne 6orblIen TOMWMUHBI HACLINHOIO Crost 4, Haf rEOCUHTETUYECKON MPOCIONKON, YOXEHHON NoBepx craboro
OCHOBaHws.

2. PacueT BbINOSHAETCA ONS Harpy3km OT OAMHOYHOrO koneca £, c avameTpom nnowaam otnedartka L), Ha

NOBEPXHOCTU HACBIMHOTO CIOSA TOSUMHON #,,, NOACTMIIAEMOro CriabbiM rPYHTOM, Ha KOTOPbIN YrOXeHa reoTeKCTUrbHas
npocnovka.

3. Pacuyet cBoguTcs K npoBepkKe ycrnoBsuA

B iP¥ +x- P, n.1)

roe B, - Harpyska, [eficTBYIOLAs Ha NMOBEPXHOCTL Crnaboro rpyHTa oT Koneca £, u COGCTBEHHOTO BECa HACIMHOIO CIost
g;
cyMMapHasi Harpyska onpegensieTcs no doopmyne
F=F rtg; n.2)

P;’P - KpUTMYECKasi Harpyaka Ha crnabblii rpyHT onpeaenseTcs no opmyne

g _ . . . . R
AE;.P _Ml DZ Fen +M2 Fn .33;,1! +M3 L (V|.3)
me- Harpyska, BOCMpWHMMaeMas NpOCMONKON Mpwu AONYCTUMOW BenuuuHe rnybuHbl Konew; onpeaensieTca u3

BblpakeHun (M. 4) n (U.7) npu ycroBumn « = &3m ;

# - KOa(ppumuUMeHT pacnpegeneHns HanpskeHu, onpegensemMsin No cneumMansHoMy rpaduky;

& - COGCTBEHHbI BEC HACLIMHOIO Crosi Haf, rEOCMHTETUYECKON NPOCNONKOWN;

M, My, Ms- yHkunn yrna BHyTpEHHETO TpEHNs 2, ;

¥en» ©- CPEOHWN yAenbHbIA BEC rPYHTA CMNOs Hag NMPOCIIONKON M cuenneHne cnaboro rpyHTa nog npoCrionKon;
L), - pnameTp 3arpyKeHHOM NIoLaaK1 Ha YPOBHE MOBEPXHOCTY CraGom TOMLLY;

¥y , #y - COOTBETCTBEHHO TOJLMHA HACKIMHOTO COA U €ro CPEAHUI YaerbHbI BEC.

F F F
= | N (n.4)
z'q'ffcp 28 e | 2By ’ '

roe [ - pacrarmsatoilee ycunue B reoTeKCTUIbHOM npocn0|7||<e (onpe,u,enﬂemﬂ B na6opaTop|/||/|);

H e - YCNOBHBIN MOAYMb AedopMaumm reoTekcTUnbHOro Matepuana (H/cm), onpeaensiemblil B npouecce

UCMblTaHW OOpasLOB Ha pacTskeHwe, W npeAcTaBnseT coboil OTHOLEHME MPOYHOCTM TMPU  PacTsHKEeHUU Pp K
OTHOCUTENBHOMY YOIIMHEHUIO £, T.€.
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-1, (n.5)

{,, - nepeoHavanbHas anuHa obpasua;

fp - ANVHA NPV PacTSHKEHNN;

JFy - KOOMUUMEHT TPEHUST HUXKHE MOBEPXHOCTY NPOCIIONKM MO NOACTUNAOWEMY CriaboMy rpyHTY;
f.:p - cpeaHnn Ko PULMEHT TPEHNS MPOCIIONKM MO IPYHTY CBEPXY U CHU3Y.

B, @
Fop —fg%, (1.6)

30eCb ©,, - YIMbl BHYTPEHHErO TPEHWS COOTBETCTBEHHO FPYHTa Craboro OCHOBAHWUSI M HACBIMHOMO Crnosi (B AaHHOM
crnyyae ans TopsiHbIX FPYHTOB).
3aBMCUMOCTb, CBA3bIBatoLLLasA me C BENUYUHOM ocagkm 5 (rmyBuHon konen):

m
O,k PP ., )
2B | 2 B ’

DO - AMaMeTp oTnevaTKa KoJieca Ha NoBepXHOCTU HACbINMHOro Cros.

CobntogeHune ycrnoeust (.7) [OMKHO rapaHTMpoBaTb OT 0Opas3oBaHUSA Konew BblOaBnvBaHuS rnyounHon Gonee
& 3om, T.€. OT NOTEPU HECYLLEN CMIOCOBHOCTH.

4. PacuyeT no gonycTumoii rnybrHe Kornew B pesynbTaTte YNIoTHEeHWs rpyHTa (Mo BTOPOMY YCIOBUIO) CBOAUTCSH K
npoBepke yCroBus

Spc:-:l.! £ Saon, (1.8)

roe Spﬂcq - pacyeTHas rnybuHa konewu, onpegensiemas no gpopmyne (1.9);

S 3om - AOMYCTUMan rny6uHa Koreu, NpuHUMaemas pasHoii 0,1 oT anameTpa koneca o,

P _ Py Ly ruy
I n.9)

roe &, - WtamnosbIi Moaynb AedhopMaumm cnaboro rpyHTa; gonyckaeTcst NpuHUMaTh no Tabn..1;

DZ - AnameTp 38pr>|(eHHOIZ nnowankn Ha ypoBHe NOBEPXHOCTU cnabon Tonwwu;
AE:,. - pac4yeTHada BeJin4nHa ,D,eIZCTByIOLIJ,MX Hal'lpﬂ)l(eHI/IIZ
P =(P, - By &, (1.10)

roe # - KOaUUMEHT pacrnpeaeneHmns Hanps>XeHun;
i - KoapdMUMEHT, MeHbwW 1, y4MTbIBAOLWMI peanbHyl0 CTerneHb KoHconuaauun cnaboro rpyHta oT
BO34ENCTBMS NOABMKHOWN HArpys3ku, KOTopas MOXeT OblTb JOCTUTHYTa 3a CPOK CNyx6bl KOHCTPYKUuK (ans 6onort I-1l Tuna
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£ MOXET ObITb NPUHAT paBHbIM 0,6).

Tabnuua N.1

Tun cnaboro rpyHTa (Topdh) Mogaynb aecdopmauum E , krc/em 2

A 4,2
b 2,1
Il 1,4

MpumeyaHue. Tun cnaboro rpyHTa B 4aHHOM criyqae cooTBeTcTBYeT Tuny 6onoT cornacHo CHulM 2.05.02-85.

5. OB NnopsiAok pacyeTa CBOAUTCH K CrieayoLLemy.

- 3apaswmck %, 8 npepgenax L, — 21, onpepensem senuuunHy i ;

- BblUCnsieM £y = 5, K

- ncnonbays 3asucumoctu (M1.4-W1.7), onpegensieM BeNUUMHbLI 5 1 MO NPUHATON BENUUMHE 4, 3HaYeHNe .

- nposepsiem ycrosue (M.1) u B criydae ero HeyaoBMeTBOPEHUsI 3a4aeMcsl APYTMM 3HaYeHUeM %, 11 NoBTopsieM

pacuer.

Pac4yeT no ycnosuto (CM. n.4) oCyLECTBNSAETCS B TAKOW NOCreAoBaTENbHOCTY:

- 3agaBwuck #,B npegenax L), — 21, onpepensiem Benuunny i ;

- 3a7aBasiCb [OMYCTUMOWN OCAKON iy, U MCNONb3ys 3asBucumocTn (M1.4-1.7), onpegensieM AN NPUHATON

BENUYUHBI #,, 3HaYeHNE Fay.
- no popmyne (M1.10) onpeaensieM 3HaveHne pacyeTHbIX HaNPsHKeHun -, ;

- no dopmyne (M.9) onpegensem pacyeTHyl Ocaaky Spﬂ.:q n nposepsiem ycrnosue (M.8). B cnyvae ero
HEey[OBNETBOPEHNS 3a4aeMCsi APYTMM 3HAYEeHNEM ., 1 MOBTOPSIEM pacyerT.

6. B kayecTBe OKOHYaTENbHOrO 3HAYeHUs TPeGyeMOon TOMLIMHbI HACLIMHOrO CrNos credyeT NPUHATbL Havborbluee
3HaYeHWe 13 pacyeToB MO HeCYyLLEen CNOCOBHOCTM U YNOTHEHUS TPYHTA.

7. Ona YCKOpeHua onpeaeneHna ToJ1lWMWHbI HaCbINMHOIo Criod, obecneunBaroLero npoes3a, MOXHO MUCNOoJ1b30BaTb
nony4yeHHbl€ B pe3ysibTaTte [aHHON MEeTOAMKM rOTOBble 3aBUCMMOCTU, CBA3bIBalOLLME TONWWHY HACbIMHOro croA ¢ o4AHNUM
13 napameTpoB cnaboro rPyHTa, onpeneneHmne Kotoporo ObInio 6bl JOCTATOYHO NPOCTbIM.

Onsi TopdsiHbIX FPYHTOB, 3arerarlmMx B OCHOBaHWW, TOSLIMHA HacCbINHOro crosl, obecnevynBaloLlero npoesg,
MOXeT ObITb onpeaeneHa B 3aBUCUMOCTM OT COMPOTUBIISEMOCTM 3TUX FPYHTOB CABUIY MO KpblnbYyaTke.

Ona rMMHUCTBIX FPYHTOB, KpOMe TOro, B Ka4eCTBe XapakTepPUCTUKN MexXaHNYeCKNX CBOWCTB MOXET UCMONb30BaThLCS
KOSd)d)VIU,VIeHT KOHCUCTEHLNWN, CBA3AHHbIN C pacyeTHbIMM NoKasaTenamm & un (r.
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Mpunoxexune 10 (K)

NMPUMEPbI PACYHETOB

1. Mpumep pacyema mpebyemoli MOAUWUHLI MOHKOC/OUHOU HacbkINu ¢ 2eo0meKcmusibHoU npocolikol Ha
mopghsiHoM ocHogaHuu 0Onsi obecrneyeHusi npoesoda
UcxodHbie daHHbIe:

- cpeaHee yaernbHoe aasreHne ot koneca £, = 0,6 MMa;

- AnameTp oTneyartka koneca £, =36cwm;

- PYHT HACBINHOTO CrOS - NECOK cpeaHe3epHucThIn ¢ =307 y, = L31/m3 ;
- IPYHT OcHOBaHus - Topd, Tvn I-A, T =0,015MNa; £, = 0,27 MMa;

- re0TEKCTUMbHbIN MaTepuarn - HeTKaHbI UTNONPo6MBHON, me = 100 H/cm;
- fonycTumas riybuHa konem Sa., = 1lem.

3apaem 3Havenve #,, =0,5m 1 nposepsiem ycrosue (M.1):

g =k, 7, =06 1a=00105MnNa;

ot L2680 _5ay
D, 36 ,

Q

#=012; D, =98 cm;

no Homorpamme ans #, =0.6monpegensem £y, = 0,055 MMa;

no rpacouky ans @ = U° onpepensiem My =6.8; Moy =2.6; My =0;
P =68015+260,6 18 =0]13MNa;

B¥ + P x=013+0,095-012 = 0,14 MnMa;

F,=06012+0010s=0,077MNa.

Ycnosue (M.1) BbINOMHEHO.

- MNMposepsiem ycnosue (1.8).

P, Dyup kD, u 012:98-0,6°(0,6-0,095)
Space = - (P~ P - 5 = 1320,

oA oA

Tak KaK pgey 7 Dgon, PACHET HEOGXOAMMO NOBTOPUTL Anst &, = 0,7 m.
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1140088 0,6 (0,60 -012)
Spacte = 027 =107 CM.

Ycnosue (M.8) BbinonHeHo. BmecTe ¢ TeEM MOXHO, HE M3MEHSISI BbICOTY HachInu, NogodpaTb reoCUHTETUYECKUI
MaTepuan ¢ 6osee BbICOKUM MOAYSIEM [ehopMaLMi Anisi OGECTIEYEHUS YCIIOBUS & pacy = Saon .

3agaBLwunch Moayriem matepuana, paBHbiM 350 H/cm, onpeaensieM ;.- no hopmyrne
FPope = A ko, =035 06 =021MNa.

Spacq =1D:190M . Sﬂon =].].CM.

Takum obpasom, He U3MEeHss (He yBenuumBas) BbICOTY Hacbinu, obecneynsaem cobnogeHume ycrnosus (.8).

2. MNpumep pacyema Hackbinu Ha crnabom 0CHOBaHUU C UCIMOMb308aHUEM apMO3NIEMEHMO8 U3 2e0CUHMeMmMuUYeCcKUX
mKaHbIX Mamepuasos
UcxoOHble OaHHbIe:

- HacbIMNb BbICOTON 6 M (A = £ M); LUMPUHA 3eMNSHOro nonoTHa 15 M; kpyTusHa otkocoB # = 1:1.5: narpyaka Ha

noBepxHOCTY Hackinu ¢ = 30 kH/nor.m;

- cnaboe OCHOBaHWE MOLLHOCTbIO 4 M npeacrtaeiieHO JNEerkMMm CyriiMHKamMmn C nokasateslieM TeKy4decTu >0,5
(TeKyL-IeI'IJ'IaCTVILIHaFI KOHCVICTeHLI,VIﬂ); cnabble FPYHTbI NOACTUNAaTCA MOPEHHbIMU CYTITMHKaMun TBepﬂOVI KOHCUCTEHLUNA;

- HaCbIMNb OTCLINAETCS U3 MENKO3EPHUCTOrO Necka ¢ Mx-p =185; p=25"; ¢ =11m2; vy, =1751Mm3;

- IPYHTbI CNaboro OCHOBaHWSI A0 TMYGUHBbI 4 M UMEIT CriedylolLme nokasaTenn U3nKo-MEXaHUYECKUX CBOWCTB:
= &7, . = .
p=6" 0 =11m2; ¥, =1851m3;

- MOACTMMAOLLNE MOPEHHbIE CYITIMHKN TBEPAOW KOHCUCTEHLMWM XapakTepuayloTcs CeaylowmmMmn nokasatensmMu:
= o = . =
p=15"; O =351m2; v, =181/m3 .
lNopsidok pacyema
- BbINOMHSAOT OLIEHKY YCTOMYMBOCTU HAcbINU Ha cnabom ocHoBaHWW. PacyeT ocyllecTBNseTcs Ha OCHOBE MeTofa

KpyrnouunuHapudeckmx nosepxHocten ckonbxeHus (KUMC) B nHtepnpetaumm K.Tepuarn no nporpamme Coro3gopHUn
UNU BPYYHYIO, HAaNnpumep, ¢ ucrnornb3oBaHuem rpadgpuka H.AHOy.

Mocne aHanu3a pe3ynbTaToB OLIEHKM NPU 3HAYEHUU K}. < K'mp (npw Kmp 2 1,3) noBTOPHO NPOM3BOAAT pacyeT
YCTOMYMBOCTU HacbiNnu Ha crnabom ocHoBaHum no metogy KUIMC ¢ yyeTom apmoaneMeHTa M3 reOCUHTETUYECKOrO
mMaTtepuana Ha MOBEPXHOCTU OCHOBaHWS W onpedensioT Tpebyemble 3HayeHus gedvumTa YAEpXUBAKOWMX CUN Ha
apMO3JieMEHTE N pacYeTHOWM NPOYHOCTU MaTepmana (kH/mor.m).

Pe3ynbmamabi pacyema

Ha ocHoBe BbINOMHEHHbIX PpacYeToB Kak BPY4YHYIO, Tak U No nporpamme 3BM nonyyeHo:
- B ICXOIHOM COCTOSHIM YCTOMUNBOCTb HAChINN Ha CriaGom OcHoBaHWM He oGecrievena: &, = 084 < K =1.3;

- 0edbuunT yaepxKMBalLWMX CUM Ha ypOBHE MpeanonaraeMon yknagku apmoanemenTa u3 'M coctasnseT 11,7 T
(117 kH/nor.m);

- pacyeTHas BenuynHa npoYHocTu matepuana (MM):
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R212001,2 (0809509 09 =226 kH/nor.m;
- AN yKa3aHHbIX Lienen MoXeT OblTb peKOMEHA0BAH TKaHbIA MaTepuarn ¢ npoyHocTbto 230 kH/nor.v;

- B Cfny4ae MCMornb30BaHMsa MaTepuana B KayecTBe BPEMEHHOINO0 apMO3fEeMEHTa pacyeTHOE 3HaYeHue NPOYHOCTU
MOXeET BbITb NPUHATO paBHbIM 117 kH/nor.m.

3. lNpumep pacyema ycmoudugocmu rnpomue 60KO8020 710CKO20 CKOMbKEHUS
UcxoOHble OaHHble:

- HaCbIMb BLICOTON 6 M (A =§& M); TPYHT - Menkuii necok, @ = 30%; ¢ =1751/m3; BHewHss pacnpeneneHHas

Harpyska W, =30 kH/m;

- apMO3NIEMEHT - TKaHbI MaTepman ¢ pacyeTHOM NpPoYHocTbio 50 kH/wm;

- K03(HPULMEHT YAEMbHOTO Beca rpyHTa (Tabn.3.2 npuroxerus 8) - J g = 10;

- KO3 PULMEHT KOPPEKTMPOBKN BENMYUHBI pacnpeneneHHon BHeWHe Harpy3ku (Tabn.3.2) - fg =15;

- KOAh(PULIMEHT aKTUBHOTO GOKOBOTO AABMNEHUS OT rPyHTa Hackinu K, —r.gz (45% — @l 2)=10,57.

Onpe,qenﬂeM MaKkCMMarlibHYI0 Harpy3ky Ha apMo3fieMeHT Ha YpOBHE 60pﬂ,POpHOIZ KPOMKU HacCbINn:

Ty =05 Ky H (fp v H-2fy W) =148 vnor.m.
MakcuMmarbHas Harpyska Ha apMO3MeMEHT 3HAYNTEMNLHO MPeBbILAeT NPOYHOCTL MCMONb3yeMoro Matepuana. B
CBA3M C 3TUM LlenecoobpasHo B LIENsSX 3KOHOMUM MPUHSTL PAcHeTHYI0 MPOYHOCTb TKAHOTO MaTepuana, pasHylo 20

kH/nor.m.

K ykasaHHOMy BapuaHTy pacyeTa creayeT BbIMOMHWTL MPOBEPKY HA KOHTaKTHOe B3auMoOencTBue
reoCMHTETMYECKOrO MaTepuarna Ha npockarnb3biBaHue. [oBepXHOCTU B3aMMoaencTBusl (KOHTakTUPOBaHUS) Ha KOHTaKTax
apPMO3NEMEHT-TPYHT  HacbiNW, apMO3NEMEHT-TPYHT craboro oOcHOBaHMS (MOBEPXHOCTb) NPEACTaBnsAlT cobol
noTeHumarnbHble MOBEPXHOCTU CKOMbXeHMs. MNpockanb3biBaHNE UCKITHOYaETCsl, €Crn BbINOSHEHbI YCNOBUS ypaBHEHMS

T,~ By >0, T,+F-Ey >0, T, =Cn H,

3aecb To - cuna TpeHna mexay royHtomMm Hacbinn 1 apMo3J1eMEHTOM;

Eh - BENTIM4nHa FOpI/ISOHTaJ'IbHOVI COCTaBnSALLEN aKTUBHOIO AaBEHNS;

T, - cina TpeHUst Mexay apMO3NIEMEHTOM U IPYHTOM OCHOBAHMUS;

& - NpoYHOCTb MaTepuarna apMoanemMeHTa;

{f - yCNOBHOE CLEMNeHne rpyHTa.

PacueT curbl TpeHusi No BepXHei MoBEPXHOCTU FEOCMHTETUYECKOTO apMOo3rieMeHTa (KOHTaKT C FPyHTOM HacbInu)

T, = U,ﬁ'y'n'Hg'ﬁ' =05 175 23608 =504 t/nor.m;

(3pecb 7 = [L8; - kpyTusHa oTkoca).
Pac4eT cunbl TPEHUS MO HUXKHEN MOBEPXHOCTM apMO3SIEMEHTa M3 FeOCUHTETUKM (MOBEPXHOCTb rpyHTa crnaboro
OCHOBaHWs).

[lns Ha4anbHOro COCTOSAHUSA (MFHOBeHHaFl OTCbII'IKa)Z
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T,=0C, »n H=326=361/norm
(T =3 T/M2 - HavanbHas BenuUMHA CLENNEHNS TPyHTa).

[lNsi KOHEYHOro COCTOSAHUA:

Ty =Con H+05 K yn H: f, =
=4:2:6+050,57:175:2:36+09 =48 +32 =80 oM

(T =4 T/M<2 - koHeuHas BeNMUMHA CLENNEeHS rPYHTa).
Mposepsiem Tpebyemblie YCroBus:

1) T, — By > 0:50,4-32>0;

2) T, +F—Ey >0;80+2-32>0.

Takum o6pa30M, KOHCTaTupyem, 4YTO YyKa3aHHble YCIoBUA BbINOJTHEeHbI; WUCKIK4YaeTCA npoCKasib3blBaHUE Kak
CBepXxy, TaK U CHN3y reoCMHTETUYECKOro apmMmoafiemMeHTa.

Mpunoxenue 11 (J1)

HoMmeHknaTypa cnabbiX FpyHTOB M UX YacTHble Knaccudukaumm
Topg - opraHoreHHass ocagoyHasi nopoda, dopMupylowascs B pesynbTaTe OTMUpaHuMs ©GonoTHOM
PacTUTENbHOCTU NPU U3OLITOYHOM KONMYECTBE BflarM U HEAOCTAaTOYHOM AOCTyne Bo3ayxa.

Ons Topda xapakTepHa BbICOKasi BMAroeMKOCTb M BM&@XHOCTb B ECTECTBEHHOM COCTOSHWWM (B npegenax
150-1000%). TBepaoe BeLLeCTBO BbICYLLIEHHOIO Topda COCTOUT U3 He BMNOSHE pasfoXMBLUNXCS pacTUTENbHbIX OCTaTKOB
(pacTnTeneHOro BOMOKHA, MNPOAYKTOB Pa3fOXEHUS pacTUTENbHbIX OCTATKOB), TEMHOro GECCTPYKTYpHOro BeLLecTBa
(rymyca) n HeopraHudeckux npumecen. BonokHuctas 4vacTe Topdha npu OOCTaTOMHOM €€ CogepXXaHunm MoxeT
obpa3oBbiBaTb CBOEOOPA3HLIN CTPYKTYPHBIN Kapkac, S4YenKM KOTOPOro 3arnofiHEHbl aMOP(HOM Maccon M3 NPoayKToB
pasnoXeHusi U HeopraHnyeckux npumecen. MexaHuveckme cesoncTea TOPGOB 3aBUCAT OT UX CTPYKTYPHbIX OCOBEHHOCTEN,
onpegensiemMblix CTENEHbID BOJIOKHUCTOCTW, MITOTHOCTbIO, BNAXHOCTbO M cocTaBoM TopdoobpasoBaTenen, KOCBEHHO
OTpaxaembIX BEMNYNHON KOHCTUTYLIMOHHON 30MbHOCTM Topda. Mpu 3onbHoCTH MeHee 5% coctaB TopdoobpasoBaTene
COOTBETCTBYET ycrnoBusiM ¢hopmMupoBaHus BepxoBoro 6omnoTa. Topd B 3TOM cnydae crnegyeT HasblBaTb Masno30fbHbIM
(BepxoBbiM). Mpu 3onbHocTM OT 5 go 20% coctaB TopdoobGpasoBaTenen COOTBETCTBYET yCroBUSAM (hoOpMUPOBaHMS
HW3MHHOro 6omnoTa 1 Topd CrnefyeT Ha3sbiBaTb CPeAHEN 30MNbHOCTU (HU3MHHBIM). [pu 3onbHocTM 20-40% Topd cnepyeT
OTHOCUTb K BbICOKO30J1bHbIM (MUHEPANM30BaHHbIM).

3HayeHMs1 nokasaTenen MexaHW4eCKUX CBOWCTB TOPSIHbIX FPYHTOB OPUEHTUPOBOYHO MOXHO YCTaHOBUTb MO
OCHOBHbIM MOKa3aTensiM UX CocTaBa M COCTOsIHWA Mo Tabnuue J1.1.

Tabnuua J1.1

YactHan Knaccudmxauwﬂ M pacyeTHble 3HaA4YeHus nokasartesien MexaHM4eCknx CBOMCTB TOpCbiIHbIX FPYHTOB

PasHoBung- Mpwn- Bua no Mog-| ConpoTuBnsieMocTb CXnmaemocTb
HOCTb poaHasi BWUA | CABUry MO KpblfibYaTKe
BRax-
ol

HOCTb e, MMa

W, %
cTte- | cre- B Npupoa- nocne Mopgynb aedopmaummn| Mopgynb ocagku
NeHn | NeHn HOM ynnot- &, (MMNa) npu
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pasno-|Bonok- 3aneraHuun | HeHus Nog, | Harpyske 2, MlMa £, (Mm/m) npn
XKEeHUs | Huc- Harpyskow F P
Dd TOCTH (2 =0,05 Harpy3ke £, Mla
P E, % Mrla)
0,05 0,1 0,05 0,1
1 2 3 4 5 6 7 8 9 10 11
OcyLUEHHbIN <300 <25 >75 | m3 >0,049 >0,250
(nnn
YNNOTHEHHbIN)
c3 >0,042 >0,172
25-40 | 75-60 | m3 >0,030 >0,125 >0,25 >0,33 <200 <300
(<100) (<200)
>0,033 >0,105
>40 | <60 | m3 >0,019 >0,080
c3 >0,026 >0,073
ManoenaxHbl | 300-600 | <25 >75 | m3 |0,049-0,026(0,250-0,136
n
c3 (0,042-0,022(0,172-0,090
25-40 | 75-60 | m3 |0,030-0,017(0,125-0,060| 0,25-0,15 |0,33-0,2 | 200-350 | 300-420
3 (100-250)((200-370)
c3 (0,033-0,016(0,105-0,056
>40 | <60 | m3 |0,019-0,008|0,080-0,036
c3 (0,026-0,013(0,073-0,036
CpepnHeit 600-900 | <25 | >75 | m3 (0,026-0,016(0,136-0,087
BNa)HOCTH
c3 (0,022-0,016(0,090-0,066
25-40 | 75-60 ( m3 (0,017-0,010(0,060-0,042| 0,15-0,11 | 0,23-0,1 | 350-450 | 420-530
9 (250-400)(370-500)
>40 c3 (0,016-0,011(0,056-0,035
60 m3 (0,008-0,005|0,036-0,021
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c3 |0,013-0,008(0,036-0,022
OueHb 900-1200| <25 >75 | m3 |0,016-0,011(0,087-0,062
BaXHbIN
c3 |0,016-0,011(0,062-0,046
25-40 | 75-60 | m3 |0,010-0,006(0,042-0,028| 0,11-0,09 |0,19-0,1 | 450-550 | 530-600
7 (400-470)((500-550)
c3 - -
>40 <60 | m3 |0,005-0,003(0,021-0,015
c3 - -
36bITOYHO >1200 <25 >75 | m3 |0,011-0,007|0,062-0,038
BaXHbIN
c3 |0,011-0,006(0,046-0,020
25-40 [ 75-60 | m3 - - 0,090-0,085(0,17-0,1 | 550-600 | 600-650
5 (470-490)((550-570)
c3 - -
>40 <60 | m3 - -
c3 - -
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MpumeyaHus: 1. B ckobkax gaHbl cpegHue 3HayeHuss Moaynen ocagkum, 6e3 ckobok - MakcMMarbHble.

2. M3 - MOno3onbHblM TOpd (MOTepu npu npokanMBaHuu
(95% > I7 2 B0%) .

> 9504 ); c3 - Topd cpeaHei 30MbHOCTU

3. BenuumHbl nokasaTtenen MexaHU4eCcKMX CBOWCTB MPU MPOMEXYTOUHBLIX 3HAYEHMAX BNAXHOCTU OMpenensitoTcs
WUHTepnonsumen.

Canponenu npeactaBnstoT cobon 03epHble OTMOXEHUs, obpasytoLlmecss B BOAOEMAX B pesynbTaTe OTMUpaHud
XNBOTHbIX N PpaCTUTEerbHbIX OPraHM3mMoB 1N ocegJaHna MMHepalbHbIX YacTul, 3aHOCUMbIX BO,EI,OI7I N BETPOM. MexaHun4yeckune
CBOWNCTBA canpornenen 3aBUCAT OT UX CTPYKTYPHbIX OCOBEHHOCTEN, cocTaBa U MMOTHOCTU - BNAXHOCTU B MPUPOSHOM
COCTOSIHMM. 3HayeHuUs nokasaTenem MexaHUYecKUX CBOWCTB canponeneBbiX TIPYHTOB OPUEHTUPOBOYHO MOXHO
onpegenuTb no Tabn.J1.2.
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Tabnuua 1.2

YacTHas knaccudurKaums u pacyeTHble 3Ha4YeHUs NoKasaTeriel MexaHM4eckux CBOMCTB canponeneBbiX FPYHTOB

[pynna rpyHTa Copep- | PasHoOBMAHOCTL rpyHTa ConpoTuBnsemMocTb CXMMaemocTb
KaHue COBMIY MO KpblfibyaTke
opranu- o
Yeckmx e MMa
BeLLEeCcTB
Ir. %
HavMeHoBaHue | onpege- B npwu- nocne Moaynb Moaynb
NSIOWMA | POAHOM ynnoT- nedop- ocaku
npu3Hak |3aneraHuun | HeHWs nop, ETY &
(Bnax- Harpyskoin | &(MMa) | F (Mm/a)
HOCTb (p =005 npu npu
W, %) MMa) Harpyake Haipéag?j
p=0052=Y
MMa Mra
OpraHunyeckui >60 [(ManoBnaxHbi <200 >0,02 >0,03 >0,3 <150
CpepnHei 200-500 | 0,02-0,01 {0,030-0,015| 0,3-0,1 150-400
BNaXXHOCTU
CunbHO 500-1000(0,01-0,001{0,015-0,003 <0,1 >400
BIaXHbIN
MN36bITOYHO >1000 <0,001 <0,003 - -
BII@XHbIN
(knakun)
OpraHoMuHepanbHbIn 10-60 |ManoBnaxHblii <150 >0,02 >0,03 >0,5 <100
CpegHen 150-400 | 0,02-0,01 |0,030-0,015( 0,5-0,2 100-250
BAXXHOCTU
CunbHO 400-900 |0,01-0,001|0,015-0,003 0,2 260
BII@XHbIN
MN36bITOYHO >900 <0,001 <0,003 - -
BIaXHbIN
(knakun)

I'IpwmeanMe. BennumHbl nokasatenem MexaHU4ecKMx CBOWCTB npn NpoMeXxyTO4HbIX 3Ha4YeHUAX BITAaXHOCTU
onpenenarnTcAa MHTepI'IOJ'IFlLI,I/IeIZ.

BonomHbIl Mepzenb NpeAcTaBnsieT coboM pPbIXNy 0Cafo4Hy0 Nopody, 0Opa3oBaBLLYOCH B 03€PHO-O0MOTHbIX
YCINOBUSIX MpK MOCTYMNEHUN B BOLAOEMbI BOAbl, COAepXallel B pacTBOPEHHOM BWAE KUCHbIA YINEKUCNbIA KanbLui

Ca(HCO 3z ). No mepe ncnapexusa Bodbl 1 yaaneHns n3 Hee CO 5 13 pactBopa BbinagaeT yrnekucnoin kansuun CaCOz .

BonoTHbI Meprenb MOXeT NOACTMNaTb TOPAHYO TOSLLY MNWU nepecnameaTtbca ¢ TopdsHbiMKU nnactamu. Meprenb
conepxut oT 25 no 50% kapboHaTa kanbuus. OcTanbHas YacTb COCTOUT U3 MecYdaHblX, MMUHUCTBIX, UITUCTLIX YacTull 1
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pacTuTesnbHbIX OCTaTKOB pa:BJ'II/ILIHOVI cTeneHn pasrioXeHun4. MexaHun4yeckne ceonctea 60n0THOro meprenda B 3aBUCUMOCTU
OT BEJTUYUHDbI I'IpI/IpO,EI,HOIZ BNa>XHOCTU OPNEHTUPOBOYHO MOXXHO onpenesinTb no Tabn.J1.3.

Tabnuua .3

YactHas KHaCCVI(*)VIKaLIMSI N pac4yeTHble 3Ha4YeHunsA nokasarenem MexaHM4eCKux cBOMCTB 60NOTHOro mMeprens

PasHnoBugHocte | lMpupogHas | CopepxaHue ConpoTtuBnsemMocTb CxunmaemocTb
rpyHTa BMaXXHOCTb CaCO73, % COBUIY MO KpbinbyaTtke
W, % €y, MMa
Mogaynb Mogaynb ocagku
nedopmaumm &
& (MMa) npu e (Mm/M) mpu
Harpy3ke Eaépéf%Ke
2 =005Mna |# 7 ¥ Mna
ManoBnaxHbIi <100 >0,02 >0,03 >0,125 <400
CpepnHen 100-300 25-50 0,02-0,01 | 0,03-0,015 <0,125 >400
BMaXXHOCTK
OyeHb BRaXHbIn >300 - <0,01 <0,015 - -

Unbl npenctaBnalT cobOM  [MMHUCTBIE TOPHblIE MOPOAbl B HadanbHOW cTagum OPMUPOBAHUS, KOTOpble
obpasoBannce B BuAEe CTPYKTYPHOrO OCagka B BOAE MNpU HanMMyum MUKPOOWMOMOrMYECKMX MPOLECCOB U MMEKT B
NPUPOAHOM 3aneraHvyM BMAAXHOCTb, NPEBbILIAOLLYI0 BNaXHOCTb Ha rpaHuue TekydecTu. KoadpdumumeHT nopuctocTtu

= »1/Ans cyneceii n cyrnuHkoB 1 £ > 1,5- anga rivH.

Pa3BuTne B 3TUX rpyHTax MMUKPOBOMONIOINMYECKMX MPOLECCOB, CBSA3AHHbLIX C WX OpraHU4YEeCKUMM COCTaBMSIOWUMM,
ABNSETCA OAHUM U3 BaXXHENLNX pakTOPOB, OTNNYAIOLWMX UIbl OT APYrUX crabbiX rpyHTOB, cogepalmx He Gonee 10%
OpraHUYecknx BelLecTB. [N UINoB XapakTepHO Hanuuve npegena CTPYKTYPHOM NPOYHOCTU Ha CKaTum (Mpu KOMMpeccum).

YacTHble knaccudmkaumm unoB cnegyet pa3pabatbiBaTb ANs OQHOMO reHesuca v gaumMm U NpuMEpHO OOHOro
Bo3pacTta (T.e. cTagum amareHesa). 1o daumanbHO-reHeTUY4eCKUM Mpu3Hakam MOryT ObiTb BblaeneHbl TPU OCHOBHbIX
BMAA WIOB: MOPCKME, O3epHble M annoBuanbHble. OHaKO Takasa knaccudukauusa unos LernecoobpasHa rnaBHbIM
0bpa3oM € TOUKM 3peHus pasnuums B yCnoBusax 3aneraHuns. Ecnu mopckue unbl 3aneratoT nnactamm 60MbLIOW MOLLHOCTY
N B 3HAYUTENBHOW CTENEHN OAHOPOAHLI, TO anmoBMarnbHbIE UMbl OTANYAKOTCA 3HAYNTENBHON HEOOHOPOAHOCTLIO B CUMY
YCNOBWU 0OCaaKOHAKOMNEHUS.

MexaHn4yeckne cBOWCTBa WIIOB onpenenAarTcAaA He CTOJIbKO FeHeTVIKO-d)aLI,I/IaJ'IbeIM ycrnoBuem, CKOJIbKO WUX
COCTaBOM N COCTOAHMEM (B KOTOPOM MOTyT HENOCPEACTBEHHO OTpaXXaTbCA U cbauwaano-reHeTquCKMe OCOGQHHOCTI/I). B
CBA3N C 3TUM OPUEHTUPOBOYHbIE 3HaAYEHUA CbI/I3VIKO-MeX8HI/I‘-IeCKI/IX XapakTtepuctmk gna mnoB MOXHO yCTaHaBliMBaTb
He3aBUCMMO OT UX BMAa, y4UTbiBad TOJNIbKO COCTaB U COCTOAHME, B COOTBETCTBUU C Tabn.Jl.4.
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Tabnuua 1.4

YactHasa knaccucpukauma m pacyeTHble 3Ha4YeHUs nokasaresied MexaHu4eCKux CBOMCTB UIOB

Mopsua Yucno Mogaynb gedopmaumn EF B 3aBUCMMOCTU ConpoTnBnsaemMocTb CABUTY MO KoadpcomumeHT
rpyHTa nnacTn4HoCT OT NnokasaTerst TeKy4ecTu fL’ MrMa KPBINbYATKE &y, B 33BUCMMOCTH unbTpaumm Kms
!
“ip OT nokasaTens Tekyyectn I, 3aBucMMocTu ot
nokasartens
MMa
Tekyvectn fp, m/cyT
0,75-1,0( 1,0-1,5 | 1,5-2,0 | 2,0-2,5 | 2,5-3,0 |0,5-1,(1,0-1,]1,5-2,(2,0-2,|2,5-3, 1-2 2-3
0 5 0 5 0
CynecyaHHbl | 1< 7 & 7
i - F
3| 46-4,4 14,439 | 3,936 | 3,6-3,3 | 3,3-3,1 |0,040-| 0,035 |0,026-|0,021-| 0,018 | 1 7*10-2 -
0,035 0,021 (0,018
5 <4 £3,6 £3,3 43,1 £2,9 0,026 0,017 |8 6*10-2
Cymununetbl |7 < [ <17
i - °F
11 16-14 (14-1,2 | 1,2-1,1 |1,1-1,05]|1,05-1,0
12( 1,916 | 1,6-1,3 | 1,3-1,2 | 1,2-1,05(1,05-0,9|0,030-|0,077-|0,022-|1,017-|0,013-| 8 6104 | 2,6*10-3
5 0,027 (0,022]0,017(0,013]0,011
13| 2,6-2,3 2,3-1,81,8-14 | 1,411 1,1-0,8 2,6*10-3 | 1,21*10
-2
14| 5-4 4-25 (25181|1,8-1,1|1,1-0,6
[MUHNCTBIN ;p > 17
26| 1,3-1,2 | 1,2-0,9 | 0,9-0,5 | 0,5-0,3 - 0,014-|0,013-[0,011-|0,009- -
0,013(0,011]0,009 (0,008
30| 1,4-0,8 | 0,8-0,5 |0,5-0,35|0,35-0,3 - 0,020-|0,016-({0,012-| - - 4,32*10 [3.46*104
0 0,016(0,012|0,010 -5
35|1,0-0,65|0,66-0,40,40-0,3|0,32-0,3 - 0,030-|0,021-({0,008-| - - 3,46"10 |5,90*104
0 2 0 0,021 (0,008 0,002 -4
45(0,45-0,4(0,40-0,3(0,35-0,3|0,30-0,2 - 0,032-|0,024-(0,014-| - - - -
0 5 0 5 0,024 [ 0014 | 0,012

HNonbdueeble eanuHbl - 0cobas pasHOBMOHOCTb MOPCKMX WIOB JeQHWKOBOrO Bo3pacta. BepxHue crou
NOMNbANEBbLIX MMNH MOLWHOCTBI0 0,3-2 M MMEIOT CPaBHUTENbHO BbICOKYH MITIOTHOCTb Y MPUKPBLIBAIOT HKENEXaLLYo TOMLLy
OTIIOXKEHUN, XapaKTepU3yLLNXCA BbICOKOW BaXHOCTbIO (>60%), peskon notepen NpOYHOCTM MpU NEpemMATAM, Marow

YNPOYHAEMOCTbO Npn  YNJIOTHEHUMN,

HU3KOWN BOOONPOHNLAEMOCTbIO. Monbanesble MUHbI

CprKTypHOVI NPOYHOCTU Ha CXaTUn. OHun pensTca Ha Pa3HOBUOHOCTWN MO OTHOCUTENbHON BNAXXHOCTU

obnagatoT npeaenom

(n.1)
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roe [ - npupogHasa BNaXHOCTb;

WL - BIT@XXHOCTb Ha rpaHuue TeKky4ecTtun.

3Ha4YeHUss MeEXaHNYECKMX XapaKTePUCTUK NOSMbAMEBbLIX IMUH NpuBeaeHbl B Tabn.J1.5.
Tabnuua 1.5

YactHas KﬂaCCVI(*)VIKaLWIﬂ N pacyeTHble 3Ha4YeHunsA nokasaresien MexaHM4eCKux CBOMCTB NONbAUNEBbIX MMUH

PasHoBuaHoCTb OtHocutenbHas | CuenneHue Yron CtpyktypHoe| [lpegen Mogaynb ocagku

rpyHTa BIT@XXHOCTb, {7, MMa |BHYTPEHHEero| cuenneHue | CTPYKTypHOM 2, (MM/M) ipn
I Tperus ¥, [ ' Mna NPOYHOCTN
o rpag. ¢ npw Harpyske P,
Komnpeccuu, Mlla
MMa

0,02 0,10

Teky4yennacTnyHas <1,0 0,015 >7 >0,01 - 7-9 15-40
CkpbiTOTEKy4Yasa A 1,0-1,5 0,02-0,01 7-3 0,015-0,007 >0,05 9-11 | 40-120
CkpblToTeky4dasn b 1,5-2,5 0,015-0,005 3-0 0,007-0,003 | 0,05-0,018 | 11-14 | 120-250

2.3.7.* TpyHTbl MOKpbLIX COJIOHYaKoe npeAcTaBnAlT cobor cneunduyeckyto pPasHOBUMAHOCTb MUHepanbHbIX
cnabbix rpyHToB. OHM OTAMYAKOTCA OT CONMOHYAKOB APYrMX TUMOB M3ObITOUHLIM YBMaXHEHMEM B TeYeHue Bcero rofa.
MocTostHHOMY UX NepeyBnaXHeHMIo cnocobcTByeT BNN3KUIN YPOBEHb MUHEPATIM30BAHHbIX FPYHTOBLIX BOA; YBENUYEHHbIN
NPUTOK MOBEPXHOCTHbIX BOA, OOYCMNOBMEHHbIN PACMoONOXeHMeM MOKPbIX COMOHYAaKOB B MOHWXEHUAX penbeda; crabas
ncnapsiemMocTb BOAbl U3 CONEBbIX pacTBOpPoB. OCHOBHbIE XapaKTEPUCTUKM MEXaHUYECKMX CBOWMCTB MOKPbIX CONTOHYaKOB
npuM OOHOM M TOM X€ COCTaBe, OTpPaaeMOM YMCIIOM MIIAaCTUYHOCTW, XOPOLLUO KOPPENMpYyrTcs C Ko3ddOUUUEHTOM
KOHCUCTEHLMM HEe3aBWCUMO OT cogepXaHus conewn. o BenuuuHe koadbduUUMEHTA KOHCUCTEHLMM TPYHTbl MOKPbIX
COJIOHYaKOB AensaTtcs Ha nsaTb pasHoBupHocTen (A, b, B, I, [). 3HayeHnss MexaHU4eCKUX XapaKTEPUCTUK MOKPbIX
COITOHYaKOB NpeacTaBneHbl B Tabn.J1.6.

* Hymepaums cooTBETCTBYET OpUrnHany.
Tabnuua J1.6

YacTHasa knaccudmkauma u pacyeTHbie 3HaYeHUA NnoKasaTesien MexaHu4eCKux CBOMCTB MOKPbIX COJTIOHYaKoB

PasHoBmgHoCTb [Noka3aTtenb Moaeug (no [Noka3zaTenu mexaHn4ecknx CBOMCTB
rpyHTa TeKy4yecTu NNacTUYHOCTHN)
(fr)

Cuennenue {*, | Yron BHyTpeHHero Mogaynb
MMa TpeHus ¥, rpag. nedopmaumm

H (MnNa)
npw Harpyske

p =005Mna
A 0,5-0,75 Cynec4aHbin 0,07-0,04 35-25 4,6-3,2
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CyrmuHNCTLIN 0,04-0,025 25-17 2,5-1,6
B 0,75-1,0 CynecuaHbin 0,04-0,02 25-18 3,2-2,5
CyrnuHUCTLIN 0,025-0,015 17-13 1,6-1,3
B 1,0-1,5 Cynec4aHbin 0,02-0,01 18-10 2,5-1,9
CyrmuHMCTLIN 0,015-0,005 13-7 1,3-0,9
r 1,5-2,0 Cynec4aHbin 0,01-0,0 10-8 1,9-1,6
CyrnuHUCTLIN 0,005-0,0 7-5 0,9-0,8
0 >2.0 Cynec4aHbin 0,0 >8 <1,6
CyrmuHNCTLIN 0,0 <5 <0,8

MpumeyaHme. K cynecuaHomy rpyHTy otHocute npu 1 £ Iy <75 k cyrunmnctomy - npu 7 2 1y <17 1 - uncro

nnacTn4HOCTMU.

lMepeyenaxHeHHble 2yuHUCMbie 2pyHMbI. K cnabbiM MOryT OTHOCUTBCS WU TNIMHUCTBIE TPYHTBI Pa3fIMYHOrO
BO3pacTa, HO UMelolne B MNPUPOOHOM COCTOSIHUM TMOBLILLEHHYH BMaXXHOCTb. [pW 3TON BNaXXHOCTWU TPYHTbI MMEIOT

nokasarenb Tekydectn fp » 0.5,

OpI/IeHTI/IpOBOLIHbIe 3Ha4YeHNA MeXaHUYeCKUX XapaKTepUCTUK nepeyBriaXHEeHHbIX TTMMHUCTbIX FPYHTOB AdaHbl B

Tabn.J1.7.

Tabnuua N.7

YacTtHas KﬂaCCVICbVIKaLIVIH 1N pacyeTHble 3Ha4YeHus nokasaresien MexaHu4eCKkux CBOMCTB nepeyBnaXHeHHbIX INMuWH

PasHoBMAOHOCTL rpyHTa MNoasng no [noTHoCTL [NokasaTenb MexaHN4Yeckux CBOMNCTB
NnacTU4YHOCTU o, r/em3
HanMeHoBaHue onpenensitoLLmnin cuenneHue yron Moaynb
npu3Hak (7, MMa | BHyTpeHHero | necdopmauym &,
(nokaszatenb TpeHus ¥, MMa
TEKYYecTu ! i) rpag.
MsrkonnacTu4HbIN 0,5-0,75 Cynecb 1,90 0,005 20 38
CyrnuHok 1,90 0,015 17 19
MuHa 1,95 0,020 14 2
TeKky4yennacTuyHbIN 0,75-1,0 Cynecb 1,85 0,002 18 19
CyrnuHok 1,85 0,010 13 12,5
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MuHa 1,90 0,010 8 3
Tekyuunn =10 Cynecb 1,85 0,0 14 12,5

CyrnuHok 1,80 0,005 10 6

MnHa 1,80 0,005 6 3

OpzaHomuHepasibHbie cnabble 2pyHmbl. Hapsigy ¢ opraHoMuHeparnbHbIMU CanponensMu MMmeeTcst Lenas
rpynna rpyHToOB, MPEeACTaBNAloWMX COBOM MepexofdHyl CTaguilo OT OpraHWYeckux K MuHeparnbHbiM. CBOWCTBA 3TUX
TPYHTOB 3aBUCST OT COAEP)KaHUsi OpraHUYECKNX BELLECTB M MO Mepe yBennYeHWUsl COAep)KaHUsi OpraHuKN CBOWCTBA WX
MEHSIIOTCS OT XapaKTePHbIX AN MUHeparbHbIX cliabbiX rPYHTOB (MI0B, TMVH U T.M.) 4O CBOWCTB BbICOKO30JIbHbIX TOPKOB.

MexaHuyeckme CBOWCTBA OpraHOMUHeparbHbiX FPYHTOB B 3HAYMTENbHOW CTEMNEHW 3aBUCAT OT YCrOBWUWA
¢dopmmpoBaHma nopodbl. Yalle Bcero opraHoOMWHeparbHblE FPYHTbl BCTPEYalOTCA Ha nepexogax depes MovMbl pek,
cTapopeybs U T.N. B aTux ycnoBuax MuHepanbHasd 4acTb rpPyHTa OObIMHO MMEET annioBuanbHOEe MNPOUCXOXAEHME.
OpraHomMuHepanbHble TPYHTbl MOTFYT MNEpPeKpbiBaTbCA CMOAMU  MUHEpanbHbIX WAW  OPraHUYecKUX T[PYHTOB UMK
nepecnamBaTbCsd C HUMW B COOTBETCTBMM CO CMEHOW YCNOBWIA OCaKOHakonsneHus. B cBA3M C ykasaHHbIMU
0COBEHHOCTAMM 3TN TPYHTbI MOTYT UMETb LUMPOKUA Ouana3oH M3MEHEHMs1 cocTaBa, MIOTHOCTWU, a creAdoBaTesbHO,
NMPOYHOCTUN N CXKUMAEMOCTMW.

YpesBbluanHoe pasHoobpasne ycnoBun popmMmpoBaHuUs OpraHOMUHeparbHbIX FPYHTOB He MO3BoOMseT AaTb UX
AeTanbHY0 CTPOMTENbHY KnaccudumKaLumnio, BKIOYaOLWY0 AaHHble 0 (hM3UKO-MexaHu4eckux cBowicTBax. CBowicTea
NogoOHbIX TPYHTOB McCneaylT OOblMHO MPUMEHUTENBHO K HEKOTOPbIM pernoHarnbHbiM ycrnosBusaM. Knaccudumkaumio
OpraHOMMWHeparnbHbIX TPYHTOB CrefyeT CTpouTb MO Cxeme: BuA (MO coAepXXaHuilo OpraHuku); noasug (Mo uucny
NNacTUYHOCTU); PasHOBMAHOCTL (MO MokasaTento Tekydectu). [lpum STOM UenecoobpasHO BbIAENATbL Tpu Buaa
OpraHOMUHeparnbHbIX TPYHTOB: TOPMSHUCTBIN C coaepxaHmeM opraHukm oT 60 o 30%; cunbHO 3aTopchOBaHHbLIN C
copepxaHumem opraHukm ot 30 go 20%; 3aTopdoBaHHbIN ¢ cogepxaHuem opranunkn ot 20 0o 10%. BHyTpu kaxgoro Buaga
BbIOENATCA YeTbipe noaBuaa Mo YMChy NIacTUYHOCTM (Cymnecb, CYMMMHOK, TOWas FMuHA, XWpHas rMnyHa), KOTopble
OenATca Ha NATb PasHOBUOHOCTEM MO COCTOSIHMIO C mnokasaTenem Tekydectu: 0,5-0,75; 0,75-1,0; 1,0-1,5; 1,5-2,0 n
2,0-2,5.

OpVEHTUPOBOYHbIE  3HAYEHWA  OCHOBHbIX  MNoKasaTenei  MexaHU4YeckMx  CBOMCTB AN HEKOTOpbIX
opraHoMuHeparnbHbIX TPYHTOB NpeAcTaBneHsl B Tabn.J1.8.

Tabnuua 1.8

YacTHas knaccuduKkaums u pacyeTHble 3Ha4YeHUs NoKasaTenie MexaHn4eCKUx CBOMCTB OpraHOMUHepanbHbIX
rPYHTOB B 3aBMCMMOCTM OT Pa3HOBUAHOCTU NO KO3(PPULMEHTY KOHCUCTEHLUN*

Bug rpyHTa Moosua CuenneHue =, MMa Yron BHyTpeHHero Mogaynb ocagku

Tpenus &, rpap. £ p (MM/M) Npu Harpy3ake

F =0,25MMNa

TopaHUCTbIN MnHa Towas - 0,055| - 0,03| - 15 - 10 - 100 - 180
(0T <6017 1, <27
%

muHa xunpHas - - 0,070 - - - 6 - - - 150 -




Mocobue No NPOeKTUPOBaHUIO 3eMIISIHOTO MOJIOTHa aBTOMOOUITBHBIX AOPOT Ha crabbIx rpyHTax
lNocobue om 03.12.2003
lMpumeHsiemcsi ¢ 01.01.2004
CtpaHuua 176

Iy 22]

3aTopoBaHHbLIN CyrnuHok 0,06 - - - 20 - - - 55 - - -
(10 < I7 £ 20 ?ifp*il?
%

nuHa Towaa |[0,043( - - - 11 - - - 70 - - -
17 £ IP < 27

* Pa3HOBUOHOCTM rpyHTa COOTBETCTBYIOT CredytoLmnM 3Ha4YeHnsaM koadbdmumeHTa kKoHeucteHumm: A - 0,5-0,75; b -
0,75-1,0; B-1,0-1,5; I - 1,5-2,0.
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