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IIPE/ICTaBJICHHYIO Ha COMCKaHME YYEHOU CTENeHHU KaHauaaTa TeXHUYeCKUX HayK

o crennansbHocTu 05.23.02 — OcHoBaHUs U QyHIAMEHTBI, TOI3€MHBIE COOPYKEHMSI
AKTYaJIbHOCTh H30PAaHHOH TEMBbI.

Hucceprauus Paukosa JI.B. nmocssiieHa akTyaabHON TeMe COBEpIIEHCTBOBA-
HHs KOHCTPYKLMH (DYHIAMEHTOB MEJIKOTO 3aJI0XKEHHUs ¢ IeJIbI0 0oJjiee MOJTHOTO HC-
NI0JIb30BaHUSI PE3€PBOB CONPOTUBJIEHUS] TPYHTOBBIX OCHOBAHHUI CHJIOBBIM BO3EH-
CTBUAM OT 3[aHUH U COOpPYKeHHH. D(P(HEKTUBHBIM HalpaBICHHEM COBEPLIEHCTBOBA-
HUS QYHIIAMEHTOB MENIKOTO 3aJI03KeHHS, TOSIBUBIIMMCS B IIOCIIe[HEe BPEMS, SIBIIOCH
NpUMEHEHHe 000JI049€eK ¢ OOPaTHBIM CBOJOM, OObEIMHSIOIMM OIM3KOPACION0KEH-
HBIE JICHTOYHBIC MIIM OTACJIBHO CTOsAIIME (PYyHIAMEHTBI B CBOCOOPA3HYIO MPOCTpPaH-
CTBEHHYIO KBA3sHIUTMTHYIO (DYyHIAMEHTHYIO KOHCTPYKLHMIO. J[OMOMHUTENLHOE TOPH-
30HTaJIbHOE 00XKAaTHE IPyHTA TAKUM (QYHIAMEHTOM CyIIECTBEHHO CHUKAET AehopMa-
THBHOCTH I'PYHTOBOIO OCHOBaHUs. BrioiHe ecTecTBEHHO, 4TO 3TOT BechbMa 3(dex-
TUBHBIH CTIOCOO yCTPONCTBA (yHIAMEHTOB MOXKET U JIOJKEH MONYYUTh AaibHeMIee
Pa3BUTHE KaK B IJIAHE COBEPIIEHCTBOBAHUS KOHCTPYKLMM, TaK U B IUIAHE METOOB
pacdera u npoekTupoBaHus. Ilocennee 0OCTOATENBCTBO 3acTaBisAeT 0OPATUTh OCO-
0oe BHMMaHHE Ha rapMOHM3ALMIO BHOBb CO3aBAEMBIX METOIOB pacyera U cyuie-
CTBYIOLIMX HOPMAaTHBHBIX JIOKYMEHTOB. [loaTomy paspaboTka mMeToauku ompeserne-
HUs pacYeTHOrO CONPOTHUBJICHUS I'PYHTA OCHOBAaHUS M €ro HeCylled crocoOGHOCTH
SIBJISIFOTCSL YPE3BBIYAHHO aKTyalbHOU 3anadell QyHIaMEHTOCTPOEHHUsS Ha COBpeMEH-
HOM 3Tare pa3sBUTHs CTPOUTEIBLHON HHIYCTPUU

Crenenn 000CHOBAHHOCTH HAay4HbIX [IOJIO?KeHl/lﬁ, BbIBOJOB H peKOMeH}IaHHﬁ,

C(l)OpMyJIHpOBaHHle B IHCCEPTALMH, HX AOCTOBEPHOCTb H HOBH3HA.

O6ocHOBaHHOCTD pe3yjibTaToOB HCCHeﬂOBaHHﬁ, Hay4YHBbIX [IOJIO’KEHUU U BBIBO-
JIOB HE€ BBI3LIBAET COMHeHHfI, IHOCKOJIBKY aBTOPOM I'paMOTHO M JOCTATOYHO CTpOro

HCIIONB30BAHbI ANPOOMPOBAHHbIE METO/IbI TEOPHHU JIHHEIHO-IehOpPMUPYeMOii cpebl,



TEOPUH IPECIbHOIO PaBHOBECHS IPYHTOB, & TAKXKe YHUCICHHBIC U OKCIIEPUMEHTAIb-
HbI€ METO/IbI, HCIIOJIb3yeMble B NT€OTEXHUYECKUX HAYyIHBIX UCCIICI0OBaHUAX.

JIoCTOBEPHOCTH TMOATBEPKIAETCS, MPEXKAE BCEro, XOpOUIeH CXOAUMOCTBIO
SKCIIEPHMEHTANIBHBIX U TEOPETUYECKUX PEe3yJIbTAaTOB, MOMyYEHHBIX aBTOpoM. OTme-
THM, YTO OIIBITH! BHIIIOJIHEHB! HA OYEHb BBICOKOM YPOBHE M MOI'YT OBITH MCIIOJIB30Ba-
Hbl B JaJIbHEHIIEM U cCaMHMM aBTOPOM, U JIPYTUMHU HCCIIEOBATEIIMH, YbH HAYYHBIE
MHTEPECHI NTEPECeKatoTCs C JaHHOU TEMATUKOM.

HayuHasi HOBH3HA pe3y/IbTaTOB JUCCEPTALIMH 3AK/IH0YACTCS B CJICYIOILEM:

YCTAHOBJIEH XapakTep H3MEHEHUS HalpsuKeHHO-Ae()OPMHUPOBAHHOIO COCTOS-
HMs TPYHTOBOTO MacCHBa NpPU KPUBOJIMHEHHON (OpME KOHTAKTHOW TMOBEPXHOCTU
«OCHBOBaHHE-(QYHIaMEHT»;

JIaHO TeOpETHYeCKoe 0OOCHOBaHME POCTa Hecylled CIIOCOOHOCTH U pacyeTHO-
IO COIPOTHUBJICHUS] TPYHTOBOI'O OCHOBAHUS C yBEIIMYEHHEM CTPEJIbI [T0AbeMa KPUBO-
JTMHEWHOM MOI01IBHI (DYHIAMEHTOB;

T0JIy4YeHbl HOBBIE SKCIIEpUMEHTATbHbIE JaHHbIe O MPOYHOCTH U JeopMupye-
MOCTH OCHOBaHMUU KPUBOJIUHEUHBIX (PYHIaMEHTOB.

Teopernyeckass U NpaKTHYeCKasd 3HAYHMMOCTBH BBIIIOJHEHHBIX HCCIIEIOBa-
HUW 3aKJIH0YAETCS:

B pe3yJibTaTax HOBBIX PELIEHUH, MOJTYUYEHHBIX METOAOM XapaKTEPUCTHK TeO-
puM Ipe/ie/IbHOTO PaBHOBECHS IPYHTOB, 337241 O HECYLIeH CIIOCOOHOCTH MPYHTOBBIX
OCHOBaHUI ()yH/IaMEHTOB ¢ KPUBOJUHEHHON [TOAOIIBOM;

B pe3ysJbTaTax HCCIENOBaHWW XapaKTepa H3MEHEHMs  HaIpsIKeHHO-
nehOpMUPOBAHHOIO COCTOSIHUM TPYHTA, MOJYUYEHHBIX B JE€TaIbHBIX U OOCTOSTENb-
HBIX HATYPHBIX OMbITAX C (PYHIaMEHTaAMHU, UMEIOIIIMMHU KPUBOJIMHEHHYIO MOI0LIBY;

B pa3pabdoTKe MPaKTUUECKOro MeToJa pacueTa KPUTUUECKHUX Harpy3ok (pac-
YETHOI'O COINPOTHBIIEHUS] U HECYIIeW CIOCOOHOCTH) HAa OCHOBaHHWE (PYHIAMEHTOB C
KPUBOJUHENHOMN MOI0OIBOM;

B JIOKa3aHHOM 3KOHOMMUYECKOH 3(Q()EeKTUBHOCTHU MpeasiaraeéMbIX aBTOPOM TH-
noB (YyHJaMEHTOB.

JIM4HbIH BKJIaJ aBTOPA 3aK/IIOYAETCS B HEMOCPEICTBEHHOM yYacTUU Ha BCEX
jTanax NpoBeJeHUs] HAYYHOTO UCCIEI0BAHUS, B YACTHOCTH, aHAJIN3€ CYLIECTBYIOLIE-
ro COCTOSHUS MPOOJIEMBl yCTPOHCTBA (DYHIAMEHTOB MEJIKOTO 3aJ0)KEHHMsI, BBIITOIHE-
HUM aHaJIMTHYECKUX pAaCYETOB I10 OINPENEJIEHUIO MapaMeTPOB B3aUMOJIEMCTBUS CH-
CTEMbl «OCHOBaHMe-(QyHIaMEHT», MPOBEACHUHM MaclITaOHOTO HATYpHOTO JKCIEpH-

MEHTa, a TaK)Ke CEPHH JIabOpaTOPHbBIX Hccie0BaHui. B ntore paboTsl aBTOpOM mo-



Jy4eH yIOOHBIM MHXEHEPHBId MeToJ onpeieleHUs AeGOpMUPYEMOCTH, HECyIllen
CIIOCOOHOCTH M PAacUeTHOTO COMPOTUBICHMSI ATl MPOSKTUPOBAHUS CUCTEMBI «OCHO-

BaHHe-(QyHIaMEHT» MPH KPUBOJIMHEHHOH (popMe KOHTAKTHOM MOBEPXHOCTH.
Coaep:kaHue U CTPYKTYpa padoThlI.

JluccepTauus npeacraBieHa 4eTblpbMs [JIaBaMM, 3aKIFOUYEHUEM, CIIMCKOM JIM-
tepatypsl. OO0 06beM paboThl cocTaBisteT 164 cTpaHullpl, B ToM uucie 19 tab-
aui 1 72 pucynka. Ccok auTepaTypbl conepuT 208 UcTOYHUKOB, U3 HUX 30 3a-
pyOexHbIX. ABTOpedepar u aucceprauusi coorBeTcTBYoT TpedoBaHusiMm ['OCT P
7.0.11-2011 «[ucceprauusi u aBropedepar nucceprauuu. CTpyKTypa W MpaBHiia
oopMIIEeHUS.

Bo e6edenuu mpuBefieHa aKTyaJbHOCTh TEMbI AMCCEpPTAllMU, OTMEYaeTCs ee
TeopeThyeckass U MpakTUYecKas 3HaYMMOCTh, ONpe/esieHa 1ieJib U 3aJadd HCClello-
BaHUS, OTMEUYEH OOBEKT, MpeAMET U METOIbl MCCIeAOBaHUS, CPOPMYITMPOBAHBI TIO-
JIO’KEHUSI, BBIHOCUMbIE Ha 3alLUTY.

B nepeou 2nase BBINIONHEH AETalbHBIA aHAIU3 METOJOB OINpeAesieHHUs mapa-
METPOB B3aUMOJEHCTBUS (yHIaMEHTOB U OcHoBaHHi. Ocoboe BHUMaHHE YIENEeHO
Pa3sBUTHIO METOIOB ONPEEIEHUsI PaCYeTHOrO COMPOTUBIICHUS] TPYHTA OCHOBAHHS U
ero Hecyei crocodnocTy. IlpoananusupoBansl pa3nu4Hble MpeIOKEHHs 110 Gop-
MHPOBAHUIO KOHTAKTa (PyHIaMeHTa C IPYHTOM, B TOM YHCIIE TPH Pa3IiuyHON (Gopme
MOOWIBEI (DYHAaMEHTOB. YKa3aHbl IPEUMYIIECTBA HOBBIX KOHCTPYKIMH (yHIaMeH-
TOB JIEHTOYHO-000J109€4HOr0 THa. OTMEYeHbl OCOOEHHOCTH BO3HWKAIOILErO MpH
Harpy)KeHHHM TakuX (QyHIaMEHTOB HaIPSHKEHHO-Ae(pOPMHPOBAHHOIO COCTOSHHS OC-
HOBaHMs. JlenaeTcss BBIBOJ O HEOOXOIMMOCTH Pa3pabOTKU CIEUUAIbHBIX METOIUK
ONpe/ieNieHHsl paCYeTHOTO COTIPOTUBIIEHUS] IPYHTa OCHOBAHHUS U MPee/IbHON Harpys-
KH. YYUTBIBas MPAKTHYECKYIO HANPaBIEHHOCTh PabOThI aBTOPOM JeaeTcs yIop Ha
MCIIOJIb30BAHHE METOJIOB JIMHEHHO-Ae(OPMUPYEMOIl Cpellbl U TEOPHH IPENELHOIO
paBHOBECHUsI TPYHTOB [JIsI TEOPETUYECKOH OLEHKH KPUTUYECKHX Harpy30K Ha OCHO-
BaHUe.

Bo emopou enase naetcs pelieHne 3aauu 0 HaNpsHKeHHO-1e(GOPMUPOBAHHOM
COCTOSIHUM OCHOBAHUS MPH Pa3IHYHBIX BUIAX 3IIOP BEPTUKAIBHBIX ¥ FOPU30HTAIIb-
HBIX KOHTAKTHBIX JlaBjieHui. HanpskeHHo-1eopMUpoBaHHOE COCTOSIHUE OCHOBAHUS
NpU HECTaHIAPTHOW (opMe KOHTAKTHOH MOBEPXHOCTH (YHAAMEHTOB JICHTOYHO-

000J104e4HOro THIIA CYHICCTBEHHO OTJIHUYAETCS OT Clly4dasi paBHOMCPHOTI'O 3arpyxe-



HHsI OCHOBaHHS. bbII0 ycTaHOBIIEHO, YTO 0OJBIIOE 3HAYEHHE B 3TOM CiIydae MpPHOO-
peTaeT ropu3OHTaIbHOE 00KaThe OCHOBAHMSL.

JInst yCTaHOBJIEHUS] 3aKOHOMEPHOCTEH M3MEHEHUsS HAMPSHKEHHOIO COCTOSHUS,
B YaCTHOCTH T'OPU30HTAIBHOIO 00XKaTHs, OBLIIN BBIIOJHEHbI pacyeThl ISl Pa3IMYHbIX
OIMIOP KOHTAKTHBIX JABIEHUN. Y BEIUYEHHUE HArpy3Ku I QYHIaMEHTOB C KPUBOJIH-
HEMHOH ()OPMOI KOHTAKTHOM MOBEPXHOCTH BBIPAKAETCS IPEIJIOKEHHBIM ABTOPOM
CreUHalbHbIM IIOBBLIIIAIOIIMM KO3(Q(GHULUEHTOM 0 OTHOILIEHHIO K Harpy3Ke Ha I110c-
KYIO KOHTAKTHYIO [IOBEPXHOCT.

B mpemuveti enase naercs pelleHue 3al1a4u O Hecylled CrocoOHOCTH OCHOBA-
HUS IPU KPUBOJIMHEMHOM Y4YacTKe 3arpy»KeHusl. 3/1eCh OJIpOOHO U3JI0)KEHA METOIU-
Ka pelIeHHs 3a/1a4d CTaTUYECKUM METOJIOM TEOPHUH MpeebHOro paBHoBecus. [Ipu-
BEJICHbI aJIeKBaTHbIC IMMOCTAHOBKE 3aJa4v€ pacyeTHbIE CXEMBbl, JaHa I10CJIe0BATENb-
HOCTb KpaeBbIX 3ala4 CTATUKH ChITyYeH CPEbl, U3JI0KEH aJlTOPUTM YUCIEHHOTO pe-
LIEHUS 3a7a4¥ METOIOM XapaKTEePUCTHK.

3/ech Ke maeTcs MeTOJIMKa OIpe/eIeHUs] PACYETHOIO CONPOTUBIIEHUS] TPYHTa
OCHOBaHHUsI. Pe3ynbraThl pacyeToB aBTOPOM MPUBEACHBI K CTAHIApTHOMY BUALY (op-
MYJIBI UIsl pACYETHOI'O CONPOTHUBIIEHHMS C MTOBBIIIAIOIIUM KO3(PDHUIIHEHTOM.

B uemeepmou 2nase naetcs cOnocTaBlIeHUe pe3ylbTATOB TEOPETUYECKUX PAC-
4eTOB M MaclITabHOTO HAaTypHOro sKcrepuMeHTa. HampsbkeHHO-nehopMUpoBaHHOE
OCHOBaHHWE, BO3HUKAIOLIEE OT JKECTKUX KPYIJIbIX LITAMIIOB C KPUBOJMHEHHON I10-
JIOLIBOH, MCCJIEI0BATIOCH BO BCEM IHaNa3oHe HArpy30K — OT HyJIs [0 pa3pyLIarolei.
B npouecce HarpyxeHuss GUKCHPOBAINUCH KOHTAKTHBIE NABICHHUS C MOMOIIBIO Me-
CNI03 W MEPEMEIICHUS TOUYEK OCHOBAHHMSI BUHTOBBIMH I'TyOMHHBIMU Mapkamu. Cremy-
€T OTMCTHUTh TINATEJIBbHOCTh MOATOTOBKH M IIPOBEIEHHUS JKCIIEPUMEHTA B COOTBET-
CTBUM C NPOrpaMMOH OmbITOB. B pesynbrare Oblna HaJe)KHO ycTaHOBJIEHA TPaHC-
(GopmaLus 3MIOpbl KOHTAKTHBIX JaBICHUN U Xapakrep rpaduka «ocaaka-HarpysKan.
VIMEHHO 5TH napaMeTpsl U SIBJISIOTCS ONpPEeAeISIOMUMH ISl OLIEHKH ONBITHBIX 3HA-
YEHHH PacueTHOrO CONPOTHMBIEHMS] I'PyHTAa OCHOBaHWS M HeCyIIell CIIOCOOHOCTH.
MOKHO KOHCTATHPOBATh [OCTATOYHO OJIU3KOE COOTBETCTBUE TEOPETUYECKUX U
OTBITHBIX 3HAYEHUH KPUTHYECKUX HArPy30K HA OCHOBAHME, M XapaKTepa 3II0p KOH-
TaKTHBIX JaBJICHUM.

ABTOpedepaT COOTBETCTBYET TEKCTY NUCCEPTALIUH.

Conep:kanue auccepTalMy J0CTATOYHO TOJIHO PACKPBITO B ITyOIMKALMSX aB-
TOpa.



B kadecTBe 3ame4aHMi clielyeT OTMETUTh CJIeIyIOIIee.
1. Bo3moxHO, BO BTOPOH I1aBe CJeA0BaJIo Obl MCCIe10BaTh HE CTYNEHYATYIO

3MIOPY, a MIaJIKYI0 UM KyCOYHO-THUHENHYIO.

2. Kak npu onpeneneHny Hecyllled CroCOOHOCTH IPpyHTa, 0 MHEHHUIO aBTOpa,
Hanbosee KOPPEeKTHBIM CIIOCOOOM Clie/lyeT OCYUIECTBIISITh MEPeX0] OT JEHTOYHOIO

byHIaMeHTa K OTIeIBHO CTOSIIEMY ?

3. Kakum 00pa3oM, IpOU3BOAUTH ONpejeieHHe PacueTHOTO CONMpPOTHUBIICHUS,
IIPU PACIpeleIeHUN 3IIOPbl KOHTAKTHBIX NIaBIeHUH OTJIMYHBIM OT TOTO, YTO pac-
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4. Ilpu npoBeneHUH J1a0OPATOPHBIX TPEXOCHBIX MCIBITAHUU, KaKUM 00pa3om

ObLIM BBIOPAHBI BAPUAHTHI BCECTOPOHHETO JaBIeHHS?

5. B paboTe KOHKpEeTHO HE MPOIUCAHO, Ul KaKUX 3[aHUN pPaliOHAIbHO HC-
MOJIb30BaTh paccMaTpruBaeMble (DyHIAMEHThl U COOTBETCTBEHHO MPENIOKEHHEIE all-
TOPUTMBI MIX pacyera.

6. M3 TexcTa auccepraunu He SICHO, Kak ObUTH OMpe/iesieHbl 00JacTH Mpeeb-
HOI'0 paBHOBECHUs Ha pUCyHKe 12, rnasa 1.

OTMeTHM, 4TO BbICKAa3aHHbIE 3aMeYaHUsI HEe CHUKAIOT 0OlLel 6e3ycIOBHO I10-
JIOXKUTEIIbHON OLIEHKH PabOTHI.

3akiaw4denue

Pabora cooTsercTByeT myHKTaM 3 M 5 macmopra Hay4dHOH CIIELHATbHOCTH
05.23.02 — «OcnoBanus 1 hyHIAMEHTSI, MIO3eMHbIE cOOpyKeHUs». ITyHkT 3: «Pas3-
paboTKa HOBBIX METOJOB pacyera, BEICOKOI()(MEKTUBHBIX KOHCTPYKLH U CIOCOGOB
YCTPOMUCTBA MOA3EMHBIX COOPYKEHHH MPOMBIIUIEHHOTO M IPaKJAAHCKOTO Ha3Have-
Hus. 1IyHKT 50 «PaspaboTka HOBBIX METOJOB pacyera, BHICOKOI(D(OEKTHBHBIX KOH-
CTPYKUMH M CTIOCOOOB yCTPOKHCTBA OCHOBAHHH U (QYHIAMEHTOB B OCOOBIX MHIKEHEp-
HO-TCOJIOTHYECKHUX YCIIOBHUSX: Ha CJIa0bIX, HACBIMHBIX, MPOCAJOYHBIX, 3aCOJICHHBIX,

Ha6yX3IOH.II/IX, 3aKapCTOBAHHBbIX, BCYHOMCP3JIbIX, IYYHUHUCTBIX U APYTUX IpyHTax».



Cunraro, 4To AuMCccepTallMOHHAs padoTa OTBeuaeT TpeOOBaHUSAM IyHKTa 9
«[TonoxeHus 0 MoOpsAKE MPUCYKACHUS YUECHBIX CTENeHe», yTBepxkaeHHoro [locra-
nossienueM lIpaBurtensctBa Poccuiickoit @enepaunn» Ne 842 ot 24.09.13 r., a ee aB-
Top PaukoB Jmutpuil BiiaiuMuUpoBUY 3acily’KMBaeT MPUCBOCHHS YYEHOH CTeleHH
KaHJuaaTa TeXHUYECKUX Hayk 1o creunaibHoctu 05.23.02 — «OcHoBanus u ¢hyHaa-

MEHTBI, TOA3EMHBIEC COOPYIKCHUA.
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