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OBILIASA XAPAKTEPUCTHUKA PABOTHBI

Crenenp pa3paGoTaHHOCTM TeMbl. B CBA3M C BBICOKMMH TEeMIaMHU
PKOHOMHYECKOTO Pa3BUTHS TOPOJOB MEpEl CTPOUTEIbHOM HHIYCTPUEH BCTaeT
npobiieMa OCBOCHHSA, KaK paHee CYHMTaJIOCh, HE MPHUTOAHBIX JUIsI CTPOUTEIHCTBA
teppuTopuii. OJHOBpPEMEHHO C JAaHHOW 3aJadyell MPOUCXOJIUT  YCIIOAKHEHHE
apXUTEKTYPbl U KOHCTPYKTUBHBIX OCOOCHHOCTEH B IJIaHE U MO BHICOTE TPAXKIAAHCKUX U
MPOMBIIUICHHBIX 3JaHUKA M COOPYKEHHH. 3a4acTyr WIMPOKO PACIHpOCTPAHEHHBIE U
aKTUBHO MPUMEHSIEMBbIE TEXHOJOTUHU MO YCTPOUCTBY (YHIAMEHTOB B TaKUX CIIOKHBIX
YCIOBUSIX MPUBOJAAT K OOJBIINM SKOHOMHUYECKUM 3aTpaTaMm. Takyke M3BECTHBI Cydaw,
KOI'/Ia Ha 3Talle CTPOUTENBCTBA WJIM IKCIUTyaTallMM BO3HUKAIOT OTKAa3bl OCHOBAHUS U
(yHIaMEHTOB, YTO MPUBOJUT K €lI€ OONBIINM SKOHOMUYECKMM 3arpaTam. B cBs3u c
3TOH MpOOJEMATUKOW HWH)KEHEPBI-TEOTEXHUKH IMpeajaraloT HOBBIE pPEIICHUS W
KOHCTPYKUMHU (PYHIAMEHTOB, MO3BOJIIOIIME C YYETOM MHKEHEPHO-TE€OJIOIMUECKUX
OCOOCHHOCTEM W KOHCTPYKIMH 34aHHUA OOECHeUYMTbh €ro HaJeXHOCTb IpHU
JKCIUTyaTallMM, a TakkKe OOECleYUTh BBICOKMM SKOHOMHUYECKUH HPdeKT mnpu
OCYUIECTBJICHUHU CTPOUTEIHCTBA.

OaHUM U3 COBPEMEHHBIX METOJO0B YCTPONCTBA (PYHIAMEHTOB MEJIKOTO 3aJI0KEHHUS
B CIOXHBIX HMHXCHEPHO-TCOJOTHYCCKUX  YCIOBHSX  SBISCTCS  KOHCTPYKITHS
GyHIaMEHTOB, MMCIONINX KPUBOJWHEHHOE OYEepPTAaHWE KOHTAKTHOW ITOBEPXHOCTH B
MIPOJICTHOW YacTH, OOPAIIEHHOE BBHITYKIOCThIO BBEPX. [[aHHAS KOHCTPYKIIHSI TTO3BOJISET
3 PEeKTUBHO BKIIOYUTH T'PYHTOBOE OCHOBAaHHE B pabOTy, OOECIEYUB MEHBIIYIO €ro
nehopMUPYEMOCTh 32 CYET CO3JAaHHS JOMOJHUTEIBHOTO TOPU30HTAJIBLHOTO OOMXKATHUS
rpyHTa. CymiecTByromass METOAUKa MO OMPENENICHUI0 B3aMMOJICHCTBHUSI OCHOBAHHS U
(GbyHIAMEHTOB TaKoro TUIIA TpeOyeT 0osee AeTaabHON MPopaboTKH ¢ MENIbI0 aanTaluu
MO/ COBPEMEHHbIE HOPMATHUBHBIE JOKYMEHTHI, a TaKK€ BO3MOXHOW ONTUMH3AIUN
KOHCTPYKTHUBHBIX PEIICHUH (yHIaMEHTOB.

AKTyaJIbHOM 3aJ1a4eil, B CBSI3U C BBIIICU3JIO)KECHHBIM, CTAHOBUTCS WCCIJICIOBAHUE
B3aUMOJICUCTBUSL (YHIAMEHTOB C KPUBOJIMHEWHOW KOHTAKTHOM TIMOBEPXHOCTHIO U
OCHOBaHHUS B IMEJSIX TMOBBIIICHUS S(P(EKTUBHOCTH U HAACKHOCTH (PYHIAMEHTOB
MEJIKOTO 3aJI0’KSHUS.

OO0beKkT HcCCJIeI0BaHMA: CHUCTEMa «OCHOBaHME —  (QyHAAMEHT»  IpHU
KPUBOJMHENHON OopMe KOHTAKTHOU MOBEPXHOCTH.

IIpeamer wucciaeaoBaHUsA: HANPSKEHHO-ACHOPMUPYEMOE COCTOSIHUE CHUCTEMBbI
«OCHOBaHUE — (DyHIAMEHT» TMPU KPUBOJUHEUHOU (hOpME KOHTAKTHOM MOBEPXHOCTU B
YCIIOBUAX CTATUYECKOTO HATPYKECHUA.
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Hean AUCCEPTALMOHHOM padoThI: BBISIBJICHUE 3aKOHOMEPHOCTEN
B3aMMOJEHCTBUS (YyHIaMEHTOB, MMEIOIIUX KPUBOJIMHEHHOE OYEpTAaHUE KOHTAKTHOU
IOBEPXHOCTH, C TPYHTOBBIM OCHOBAaHUEM C IMO3ULUH OLEHKU HECYIIEH CIOCOOHOCTH,
PacyeTHOr0 CONPOTUBIECHUS U J€POPMUPYEMOCTH IPYHTOBOTO OCHOBAHMUS.

3ajgauun uccJae10BaHUA.

1. OueHka HaNPSXKEHHOTO COCTOSIHUSI TPYHTOBOTO MAacCHBa MPH Pa3UYHBIX
BapUaHTaX pacrpeiciCeHUuss BEPTUKAIbHBIX W  TOPU3OHTAIBHBIX  KOHTAKTHBIX
HaIpsKCHUM;

2. Pazpabotka anropuTma ompesnencHus aeGopMUPyeMOCTH OCHOBAHUS TPH
3arpy>K€HUU M0 KPUBOJUHEHHOMY OYEPTAHUIO KOHTAKTHON MOBEPXHOCTH;

3. Pazpabotka anropuTmMa IO ONpPENENECHUIO HECylled CIOCOOHOCTU
OCHOBAHUS MPU PA3TUYHBIX BAPUAHTAX KPUBOJIMHENHBIX KOHTAKTHBIX IOBEPXHOCTEU, C
Y4€TOM UX KOHCTPYKTHBHBIX OCOOECHHOCTEH;

4. Pa3zpaboTka anropuTMa OIpPEACNICHHUS PACUETHOTO  COMPOTUBIICHUS
TPYHTOBOT'O OCHOBAHUS MPU KPUBOJIMHEHHOM OUYEPTAaHUM KOHTAKTHOW MOBEPXHOCTH;

5.  DKCIEepUMEHTAIBHOE HCCJIEIOBaHUE B3aIMOJICUCTBUSI Moaenen
(yHIaMEHTOB C IEPOXOBATON KPUBOJMHENHON KOHTAKTHON OBEPXHOCTBIO;

6. OrmeHka 3aBUCUMOCTH J1€(OPMAIMOHHBIX XapaKTEPUCTUK OT BEITUUYUHBI
TOPU30HTAIBHBIX HAMPSHKEHUH B TPYHTOBOM MacCHBE.

Hay4ynasi HoBU3HA:

1. Teopernueckn U O3KCHEPUMEHTAJIbHO BBISIBICHbl 3aKOHOMEPHOCTHU
pacnpezielieHus] HanpsbkeHud U eopMaliii B TPYHTOBOM MacCHBE IPU HarpyXKeHUU
pPa3JIMYHBIM  PACIPENEIICHUEM BEPTUKAIbHBIX W TOPU30HTAJIBHBIX KOHTAKTHBIX
JIaBJICHUIA;

2. Teopermdeckn 0OOCHOBAaHO TOBBIIIEHWE  HECYIIEH  CHOCOOHOCTH
OCHOBAHMSI TpU HArpyKeHuu (pyHIaMEHTaMu C [IEpPOXOBaTOM M IJIaJKOU
KPHUBOJIMHEMTHOM KOHTAKTHOM MOBEPXHOCTHIO;

3. BblsiBIeHbl 3aKOHOMEPHOCTH YBEIMYEHUS PACYETHOTO CONPOTHUBIICHUS
IpyHTa TpU TepeAaye Harpy3Kd MOCPEACTBOM (PYHIAMEHTOB C KPUBOJIMHEHHOU
KOHTAKTHOM MOBEPXHOCTHIO;

4. TeopeTuyeckn M SKCHEPUMEHTAIBHO BBISIBICHBI 3aBUCUMOCTH MOIYJIS
nedopmali OT BETMYMHBI TOPU30HTAIIBHBIX HAMIPSKEHUN B TPYHTOBOM OCHOBAHHH.

TeopeaneCKaﬂ H NPpaKTH4IeCKasd 3BHAYUMOCTD pa60TbI 3aKJII0OYaCTCA B.

° pa3paboTke uHKeHepHoro Metona ompeneneHuss HJIC ocHoBanus mpu
Harpy>kK€HHUU 10 KPUBOJIMHEWHON KOHTAKTHOW [IOBEPXHOCTH;
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®  TIOJyYCHUU PE3yJbTAaTOB HATYPHBIX MWCIBITAHUNA pPabOThl TPYHTOBOTO
OCHOBAHMsI IIPU 3arpy’KCHUE LITaMIIaMHU C MIEPOXOBATOW KPUBOJMHEWHON KOHTAKTHOU
IIOBEPXHOCTBIO;

®  TIOJyYCHUH TMOBBIMNAIIUX KOIPPUIMEHTOB HECYIIeH CIOCOOHOCTH
OCHOBaHUIl TpU UCHOJIB30BaHUU (YHIAMEHTOB C KPHUBOJIMHEHMHONW KOHTAKTHOM
IIOBEPXHOCTBIO;

®  [IOJIyYUCHUHU MOBBIIAOIMHUX KOI(PPUIMEHTOB pPAaCUETHOTO CONPOTUBICHHUS
TPYHTOBOTO OCHOBaHWSA NPH HCIIOJb30BAaHUU (PYHIAMEHTOB C KPHBOJWHEWHON
KOHTAaKTHOM MOBEPXHOCTHIO;

®  DHKOHOMHUYECKOM 3(P(EKTUBHOCTH  HCIONb30BaHUS  (DYHAAMEHTOB C
KPUBOJMHENHON KOHTAKTHOM ITOBEPXHOCTHIO.

MeTo10J10TMsI 1 METO/IbI HCCJICAOBAHNS:

® IIPOM3BENEH AaHaliM3 COCTOSHUS (YHAAMEHTOCTpOEHHSs B oO0JacTu
onpenenenuss HJC ocHoBanus st (GyHIAaMEHTOB MEJIKOTO 3aJI0KEHUS C TMO3ULUU
YMEHBUIEHUSI  1e(OPMUPYEMOCTH OCHOBAaHUH W  TOBBIIIEHUS SKOHOMUYECKOMN
3 PeKTUBHOCTH;

®  AHAIUTUYECKOE MOJEIMPOBAHUE B3aMMOJICHCTBUS CHCTEMbl «OCHOBAHHE —
GyHIaMeHT» NpU KPUBOJIMHEHHOM (hOpME KOHTAKTHOW MOBEPXHOCTHM HA OCHOBAHUU
CTPOTMX PEIICHU TEOPUH YIPYIOCTH U TEOPUU IPEIEIBHOTO PaBHOBECHS ITPYHTOBOIO
OCHOBAHHSI;

®  [POBEJACHUE SKCIEPUMEHTAIBHOIO  HCCIEAOBAaHUS  B3aUMOJCHCTBUSA
CUCTEMBbl «OCHOBaHHME — (yHAAMEHT» NpU KPUBOJIUHEUHOW (HOpME KOHTAKTHOM
IIOBEPXHOCTH;

® CpaBHEHHME pe3yJlbTaTOB H3MEpEHUs JedopManuil CiloeB TpyHTa NpU
HAaTYpHOM SKCIIEPUMEHTE C PACUETHBIMU 3HAYEHUSIMU;

®  aNropuTMHU3AIMS  Tpollecca  MPOTHO3UPOBAHMS  AeOPMHUPOBAHUS
OCHOBAaHMSI TpU 3arpy’eHuu (yHIAAMEHTAaMH C KpPUBOJMHEHHON KOHTAKTHOM
ITIOBEPXHOCTBIO.

JIMYHBIN BKJIAJ aBTOPA COCTOUT B!

e  aHanM3e COCTOsHUS PyHIameHTocTpoeHus B obOnactu onpeaenenuss H/C
OCHOBaHMS Il (PYHIaMEHTOB MEJKOIO 3aJOK€HHSI C TIO3ULUU YMEHbBILICHHUS
neGopMUpyeMOCTH OCHOBAHMI U TOBBIIICHUS! SKOHOMUUYECKOM 3 ()DEKTUBHOCTH;

®  BBINOJIHEHUH YHUCICHHBIX M AHAJIUTHUYECKUX HCCIECIOBAHUN IO aHaIUu3y
B3aUMOJICUCTBUSl OCHOBAaHHWs, 3arpy’K€HHOI'O pPa3jJU4YHbIMA BEPTUKAIBHBIMU U
TOPU30HTATIBHBIMU HAMIPSKEHUSIMU;

e  MoaudUKAIMU MPOTPAMMHOTO OOECHeYeHUsT C IEJbI0 BO3MOXKHOCTH
OMpEJeNeHus]  HeCcyluleldl  CIOCOOHOCTH  TPYHTOBOTO  OCHOBaHUS C  YYETOM
KOHCTPYKTHUBHBIX 0COOCHHOCTEH (hyHIaMEHTa;
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®  BHINOJHCHUM HCCIICJIOBAHUN 1O M3MEHCHHIO PACUCTHOTO COMPOTHBIICHUS
IPYHTA IIPH KPUBOJIMHEHMHON KOHTAKTHOMN MMOBEPXHOCTH 1O OTHOIIECHHUIO K IIOCKOM;

®  [POBEJACHUH W IOJYYECHHH PE3yJIbTATOB HATYPHBIX IKCICPHUMEHTAIbHBIX
UCCIICIOBAaHMIA Ha MOJCISIX (YHIAMEHTOB B IIOJICBBIX YCIOBHUSAX, WX aHAIHW3EC W
00001IeHNY;

e  pa3pabOTKe HMHKEHEPHOIO METOJa IO OMPEACIICHUI0 AC(HOPMUPYEMOCTH
CJIOCB I'PYHTOBOI'O OCHOBaHUS MPH YUETE 3aBUCUMOCTH MOAYJIS AepopMaliui IpyHTa OT
BEJIMYMHBI TOPU30HTAITLHOTO 00XKATHS.

Pe3yabTarhl Hcc/ieI0BaHUS PeaTu30BaHbI:

®  Mpu pa3pabOTKe MPOEKTHOM JTOKYMEHTAllUd HAa YCTPOUCTBO (PYHIAMEHTOB
22-X HTaXKHBIX )KHJIBIX JOMOB 1O ajpecy: I. Tiomenb, yi. TaBpuyeckas, a. 9x1, 9x2;

e B ®OIBOY BO THUY mnpu BBHINOJHEHUM IUILNIOMHBIX HPOEKTOB IO
cnennasibHocT 270102 «IIpoMbIlIIEHHOE W Tpa)kAaHCKOE CTPOUTENIbCTBO»; IMpHU
BBITIOJTHEHUH MAarucTepCKux auccepranuil no HanpasiaeHUuto 270800 « CTpoUTENbCTBOY,
Marucrtepckas nporpamma « Teopusi 1 MPOEKTUPOBAHUE T€OTEXHUUECKUX COOPYKEHHIN.

ITos1072keHNs1, BBIHOCMMbIE HA 3AIIUTY:

®  AQHAIWTUYECKU BBISIBIICHHBIC 3aKOHOMEPHOCTH BIIMSHUS PaCIpEICIICHUS
TOPU3OHTAIBHBIX U BEPTUKAIBHBIX KOHTAKTHBIX 3Mtop Ha HJIC ocHOBaHus;

®  TCOPETHUYECKU BBISBICHHBIE 3aKOHOMEPHOCTH BIUSHUS (QOPMBI U
XapakTepa KOHTAKTHOH TIOBEPXHOCTH Ha HECYIIYI0 CIIOCOOHOCTh U pPacyeTHOE
COINPOTHUBIICHUE TPYHTOBOT'O OCHOBAHMUS,

®  pe3ylbTaTbl  JKCIEPUMEHTAIBHBIX  HCCICAOBAHMM  B3aUMOACHCTBUA
KPYITHOMACIITAOHBIX MOJIeJIeH (yHAaMEHTa C TPYHTAMU €CTECTBEHHOTO CIIOKECHUS;

®  WHXXCHEPHBIM METOJ MO MPOCKTUPOBAHUIO KOHCTPYKTHUBHBIX MapaMeETPOB
GbyHIaAMEHTOB C KPUBOJIMHEHHOW KOHTAKTHOM TMOBEPXHOCTHIO B 3aBUCHMOCTU OT
WH)KEHEPHO-TEOJOTHYECKUX YCIOBUM TIOMIAIKA CTPOUTEIIHCTRA.

JIOCTOBEPHOCTD 3alIUIIIAeMbIX MOJIOKEHUIT 00eCIIeunBacTC:

® T[pPUMEHEHHEM B pPabOTE KJIACCMUECKUX TEOpUH, B YACTHOCTH TEOPUU
YOPYTOCTH W TEOPHH TMPEACIBHOTO PABHOBECHUS TPYHTA, a TAKKE TEOPETHUCCKH W
AKCIIEPUMEHTAILHO JIOKa3aHHBIX WX COBPEMEHHBIX MOIU(DUKAITIH;

®  HCMOJB30BAHHEM B paboTe cepTUDUIIMPOBAHHBIX U BEPUPHUIIMPOBAHHBIX B
COOTBETCTBHH C JICUCTBYIOIIMMH HOPMATHUBHBIMHU JOKyMEHTaMu Ha Tepputopuu PD
MIPOTPAMMHBIX TTPOTYKTOB;

®  BBIOJHCHUEM  JKCIEPUMEHTAIBHBIX  HMCCICIOBAHUNA C  TIOMOIIBIO
COBPEMCHHBIX allpOOMPOBAHHBIX KOHTPOJIBHO-U3MEPUTEIBHBIX TU(PPOBBIX KOMILICKCOB,
TapUPOBAHHBIX MIEPBUYHBIX MPe0OpazoBaresieil 1 MOBEPEHHBIX MPUOOPOB;
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® CpPaBHECHHEM IIOJIYYCHHBIX B pabOTe pPE3yJlbTaTOB C JAaHHBIMH JAPYTHUX
HUCCIEeAOBAHUM;

®  COIIOCTABJICHHEM pE3YyJIbTATOB YUCICHHBIX M AHAIMTUYECKUX PEUICHUH C
AKCIIEPUMEHTAIBHBIMU JJAHHBIMU.

Amnpodanusi padoTbI: OCHOBHBIE pE3yNbTaThl padOThl ObUIM JOJOKEHBI WU
oOcyxaensl Ha: | Poccuiickoil yueOHO-TTPaKTUYECKOW MOJIOIEKHOW KOH(GEPEHLIUH 0
reorexHuke (r. Mocka, 2015r.); MexayHapoAHOW  Hay4YHO-NPAKTHYECKOU
KOH(pEepeHIIUH «AKTyallbHble MPOOJIEMBbl apXUTEKTYpPbl, CTPOUTENIBCTBA, HKOJIOTHU U
sHeprocoepexkeHus B ycioBusx 3anagHoil Cubupu» (r.Tromens, 2015r.); XV HayuHO
IPAKTUYECKONM KOH(EPEHIMH MOJOJBIX YYEHHBIX, aCIUPAHTOB U COUCKaTelel
TIOMEHCKOTO  TOCYIapCTBEHHOI'O  apXUTEKTYpHO-CTPOUTENBHOIO  YHUBEpPCUTETA
(r.Tromenn, 2015r.); 1l Poccuiickoil yueOHO-IPaKTUUECKONW MOJIOJIEAKHON KOH(pEepEeHIUU
no reorexuuke (r. MockBa, 2016r.); Ill Poccuiickoil y4eOHO-IpaKTUYECKON
MOJIOJIC)KHOU KOH(pepeHnnu 1o reotexHuke (r. Mocksa, 2017r.); Bcepoccuiickoit
HAay4YHO-TEXHHYECKOW  KOoH(pepeHuun  «MHXEHEpHO-T€ONOrMYeCKue  M3bICKaHUA,
IPOEKTUPOBAHUE M CTPOUTENBCTBO OCHOBaHWM, (YHIaMEHTOB U TOJ3EMHBIX
coopyxkenuit»  (r.Cankt-Ilerepbypr, 2017r.); Bcepoccuiickoil  HalMOHATBLHOMN
KOH(QEpEHLIUHU C MEXAYHApOAHbIM ydacTHeM «DyHIaMEeHTHI IIyOOKOIro 3aJO0XKEHHs U
reoTexHu4yeckue npoodsemsl Tepputopuit» (r.Ilepms, 2017r.), HannonansHOW Hay4YHO-
TEXHUYECKON KOH(EpPEeHUMHU C HHOCTPAHHBIM ydacTHeM «MeXaHuKa TpPYHTOB B
reoTexHuke u pynaamenroctpoenun» (r.Hosouepkacck, 2018r.).

IMy6nukanuu: HaydHble pe3ynbTaThl m3nokeHol B 10 HayuHbix paboTax, U3
KOTOpbIX 4 CTaThbM OIYyOJMKOBaHbl B JKypHajlaX, BKJIIOYEHHBIX B IlepedeHb
peleH3upyeMbIX HaydHbIX u3gaHuid BAK, B KOTOpBIX TOJKHBI ObITH OMYOJUKOBAHBI
OCHOBHBIE HAy4YHBIE pE3yJbTaTbl JUCCEPTALMI HA COUCKAHME YYEHOM CTENECHH
KaHauJaTa HayK, Ha COMCKaHue ydeHoll creneHu jpaokropa Hayk (Ilepedenp
pEeLeH3UPYEMBIX HAy4yHBIX U3JMaHui), 1 craThs omyONMKOBaHA B KypHajax,
WHJICKCUPYEMBIX B MEXIYHApOJIHBIX pedepaTuBHbIX 0azax Scopus, Web of Science u

JIPYTHUX.

O0beMm M cTpyKTypa padoTsl: J(uccepranmonHas paboTa COCTOUT W3 BBEIACHUS,
YEeThIpPEX TJIaB, 3aKJIFOUCHUSI U CIUCKa JiuTepatyphl. OOt 00beM paboThl COCTABIISAET
164 crpanun, B TOM yucie /2 pucyHkoB u 19 tabnuil.

CnenuajbHOCTh, KOTOPOM  cooTBeTcTByeT auccepramusi. CormacHo
chOopMyJIMPOBAHHON 1€MW HAay4dHOM paOOThl, HAyYHOW HOBU3HE U MPAKTUYECKOU
3HAYMMOCTH PE3YyJIbTaTOB JUCCEPTALMSI COOTBETCTBYET MACHOPTy CHELHAIbHOCTH
05.23.02 — OcHoBaHusi U (PyHIAMEHTHI, OJ3EMHBIE COOPYKEHHUSI, OTPACIb HAYKH —
TeXHUYECKWe Hayku, MyHKTY 3 «Pa3paboTka HOBBIX METOJIOB pacuera,
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BBICOKOA()(DEKTUBHBIX KOHCTPYKLMNA U CIIOCOOOB YCTPOMCTBA MOA3EMHBIX COOPYKEHUI
IOPOMBIIIICHHOTO M TPaXXJIaHCKOTO Ha3HAa4YeHUs», MyHKTy S5 «Pa3paboTka HOBBIX
METOAOB pacyeTa, BbICOKOI((PEKTUBHBIX KOHCTPYKIMA U CHOCOOOB YCTpoOiicTBa
OCHOBaHMH U (PYHIAMEHTOB B OCOOBIX HH)KEHEPHO-TEOJOTMYECKHX YCIOBHUSX: Ha
Clla0bbIX, HACHIMTHBIX, MPOCAJOYHBIX, 3AaCOJICHHBIX, HAOYyXarolMX, 3aKapCTOBAHHBIX,
BEYHOMEP3JIbIX, MyYNHUCTBIX U IPYTHX TPYHTAX).

OCHOBHOE COIEPKXAHUE PABOTbI

Bo BBeeHun 000CHOBaHA aKTyaJIbHOCTh TEMbI JUCCEPTAIMH, TIPUBEACHA 001Iast
XapaKkTepUCTUKA PaOOTHI.

IlepBas ri1aBa nocCBsAIICHA aHAIN3Y CYLIECTBYIOIUX METOOB I10 OIPEACIICHUIO
napamMeTpoB B3aUMOJICUCTBUSI CHCTEMbl «OCHOBaHHE-(DYHIAMEHT», TAKKE€ PacCMOTPEH
QITOPUTM OIIPENEEHUSI PACYETHOIO COINPOTUBIICHHUS TPYHTOBOI'O OCHOBAHUS IIpHU
Harpy>keHuu (QpyHIaMEHTaMU C DPa3IM4YHONM (POPMON KOHTAKTHOM MOBEPXHOCTH U B
IUTaHE, YKa3aHbl CYLIECTBYIOIINE METO/IbI pacueTa HECYIIe cliocOOHOCTH, OCHOBAHHBIE
Ha MCCIIEOBAHUAX OTCUECTBEHHBIX U 3apYOCKHBIX YUCHBIX.

PanpoHanbHBIM  pEIICHUEM TI0 CACPKUBAHUIO PAa3BUTHUS TOPHU30HTAJIBHBIX
nedopManyiii B rpyHTOBOM MAcCHUBE OT JIOMOJHHUTEIBLHOTO CHIJIOBOTO BO3JICHCTBUS
SABJISICTCS YCTPOMCTBO TOJIOPHBIX CTEHOK TPAaBUTALIMOHHOTO WJIM IIMMYHTOBOTO THIIA.
HccnenoBaHusiMM 1O CO3JaHUI0 TaKUX Pa3ACIUTENbHBIX KOHCTPYKIMN 3aHUMAJIUCh
oTeuecTBEHHbIe YyueHble, Takue kKak M.IO. AGenes, C.I'. boros, E.WN. bpoBko,
N.C. bpoBko, A.K. byrpos, B.A.Baceunn, B.Il. Bepumnaun, b.M. Jlanmaros,
B.A. UnbnueB,  A.B. Kauypun, A.M. Kpeiruna,  C.K. Jlanun,  A.A. JIeBkus,
P.A. Manrymes, B.H. Ilapamonos, [I.E. PazBogosckuii, A.B. CaBunos, B.B. CemeHtok-
CutaukoB, B.I'. Cumarun, A.A.Co6enun, C.H.CornukoB, JI.LK. Tuxomuposa,
B.M. Vauukuii, A.b. ®anees, A.JI. YerBepukos, A.I". [llamkun u ap.

HccnenoBanusiMu  B3aUMOJEHCTBUS ~ pabOThl  (YHIAMEHTOB,  MMEIOLINX
OCOOCHHOCTH B KOHTAKTHOM CJIO€, OTJIMYAOIIeMcsl (JOPMON KOHTAKTHOM MOBEPXHOCTU
U BBEJICHUEM JOIMOJIHUTEIBHBIX MAaTEPHAIOB B 00JIACTh B3aMMOJCHCTBHS, 3aHUMAIINCH
I'.T". bonnsipeB, C.A. bonaeipeB, M.C. I'puniyk, M.M. Jlybuna, P.Karuen6ax, B.U.
Kpyros, TI'.E. Jlabe3nuk, B.B. JlymnukoB, E.A. Copouan, S.A.IIpoHo3uH,
[''M. Ckubwun, A.H. Tetuop, 3.I'. Tep-Maptupocsix u ap.

R. L. Nicholls u M. V. lzadi npoBenu 3KCHepUMEHTAIbHBIC HCCICIOBAHUS
pacrpenesicHuss KOHTAaKTHBIX JIABJICHUH MoOJeNed KOHMYECKOTO ¢ THIIAPHOTO
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(GyHIaMEHTOB-000J10YeK B CpPAaBHEHUU C KPYIJIBIM M MPSMOYTOJbHBIM IUIOCKUM
mraMnoM. Ha mpoTsKeHHM BCEro SKCIEPUMEHTA OCaJKU Mojesed (yHIaMEHTOB-
000J104€K OBUIM 3HAYUTEJIBHO MEHbIIIE, 3 KOHEUHAsl Hecylllas ClloCOOHOCTh Oblila BBIIIE
10 CPAaBHEHUIO C OOBIYHBIMU INIOCKUMU IITAMIIAMHU.

S.A. IIpoHO3UH B CBOMX paboTax MPEMJIOKUI HOBYHO KOHCTPYKLHIO JIEHTOYHO-
000J104€YHOr0 (pyHJAMEHTa, OOJAJAIOLIEr0 CBONCTBOM AaKTUBHOTO PETYJIMPOBAHUSA
B3aMMOJICUCTBUSL C TPYHTOBBIM OCHOBAaHMEM 34 CUYET CBOMX KOHCTPYKTHUBHBIX U
F€OMETPUYECKUX NapaMeTpoB. KOHCTPYKIMA COCTOUT W3 PA3JIMUHBIX IO KECTKOCTH H
XapakTtepy pabOThl 3JIEMEHTOB: TMEPBBIA — JIGHTOYHBIM (YyHIAMEHT — OIOpHAas
KOHCTPYKIMS JJIs1 HECYILIMX CTEH WJIM KOJOHH. BTOpO#l — rHOKuUIl 37IEMEHT B MPOJIETHON
4acTH, OOBEIUHAIOIUN COCETHIE ONIOPHBIE JIEHTHI B CILUIOMIHON (PyHIaMEHT.

Jns mpoekTupoBaHus (PYHIAMEHTOB JIaHHOM KOHCTPYKUHMH HEOOXOIHUMO 10
teopun ynpyroctu onpenenuts HJIC ocHOBaHMS HarpyX€HHOIO BEPTUKAJIBHBIMU M
TOPU30HTAJIBHBIMM KOHTAaKTHBIMH JIOpaMu. B paMkax Teopuum HpeneabHOro
PAaBHOBECHSI OLICHUTh YCTOMYMBOCTh MacCHBA, UMEIOIIETO KPUBOJMHEHHOE OYEPTaHUE
KOHTaKTHOW IOBEPXHOCTU CUCTEMbI «OCHOBaHUE — (PYHIAMEHT», IPU YUETE XapakTepa
MOBEPXHOCTU KOHTakTa. PacyeTHOe CONPOTHUBIIEHHE TPYHTOBOTO MAacCHMBa TaKkKe
3aBUCUT OT XapakTepa Iepelayd Harpy3kd Ha OCHOBAaHHME, I03TOMY YYeT
KPUBOJMHENHON (QOopMbI TpeOyeT BBEACHHUS JOMOJHHUTEIBHOrO Ko3(dduimeHra B
MMEIOIIYIOCS HOPMATUBHYIO (POpMYITy, KOTOPBIA OyAE€T yUUTHIBATH XapaKTep Neperadn
Harpy3KHu.

Ha ocHOBaHMM aHajaM3a CYMIECTBYIOIIUX METOJIUK ONpEICICHUS TapaMeTpOB
B3aMMOJICHCTBUSI CUCTEMBI «OCHOBaHHWE-(PyHIaMEHT» ObLIN CHOPMYIUPOBAHBI Uelb U
3a0auu uccnedo8anus.

Bo BTOpO# rJiaBe IpPEICTABICHBI TEOPETUYECKUE HCCIEAOBAHUS HANPSKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUSI OCHOBAHMS, MPU PA3IUYHOM SIIOPE BEPTUKAIBHBIX U
TOPU30HTAIBHBIX KOHTAKTHBIX naBieHud, Tak kak HJIC ocHoBaHHUS 3arpy €HHOTO
IIEPEMEHHON pACHPENEICHHON HArpy3KoM M Harpy3kod pas3IM4HOTO HAIpaBJICHUS
OyJIeT 3HAYUTEIBHO OTIMYAThCA OT HArpyXeHUsl BEPTUKAJIBbHOW PaBHOMEPHO
pacnpeieNieHHOM, KaK 3TO 4YacTO pacCMaTpUBACTCS MPU HHKEHEPHBIX pacyérax Mpu
MPOCKTUPOBAHUM JICHTOUHBIX, TUIMTHBIX WM HECTAaHIAPTHBIX (POPM KOHTAKTHOM
MOBEPXHOCTH ()YHJAMEHTOB C TPYHTOBBIM OCHOBAHHEM.

JIns oueHKM XapakTepa pachpeleseHUusT BEPTUKAIbHBIX, TOPU3OHTAIBHBIX U
KacaTeJIbHbIX HAaIpsKEHUHM, a Takxke NeOopMUPYEMOCTH MaccuBa OBLIO MPOU3BEIICHO
CPAaBHEHUE PA3JIMYHBIX BAPUAHTOB 3MIOP KOHTAKTHBIX JABJICHUN MPHU WU3MEHSIOIIUXCS
3HAYEHUSIX BEPTUKAIBHOTO U TOPU30HTAIBHOIO HATPYy>KEHUs MO MHpUHE GyHIaMEHTa.
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Pacuer pedopmanumii npousBoauiICsS ImyTeM MpeoOpa3oBaHHs 0OOOIIEHHOTO
ypaBHeHUs ['eHKH. DTO MO3BOJMIIO Pa3eNHTh JIMHEHHY0 AedopMalnio Ha 00bEMHYIO
¥ CABHIOBYIO 4YacTu. [Ipm paccMOTpeHWUM HaHHOW 3aladyd 3TO pasJelieHHEe HMeEeT
BaXHOE 3HAYCHME, TaK Kak B MaccuBe (opmupyercs cinoxknoe HJIC, roe Gombiioe
BJIHMSIHUE Oy/IeT OKa3bIBaTh BEMYNHA TOPU3OHTAIBHBIX HAPSHKCHUH.

JInsi aHAJTMTUYECKOTO CPAaBHEHHS BIHMSIHUS BEIIMYHMHBI TOPU3OHTAIBHOTO 00XKATHS
rpyHTa OBUTM TPUHSATHI BAPUAHTHI BEPTUKAILHO 3arpykeHus 1mo BapuaHty tam | u tum ||
(pucyHok 1, Tabmuna 1). HarpysxeHue ropuzoHTaIbHOM 3IMIOPON KOHTAKTHBIX JaBJICHUMA
ObBUIO TPUHATO MO YETHIPEM BapHaHTaM, TJe TPUPOCT HATPYKEHUS K KpasMm
dyHIaMEHTa TaKXKe pachpeieiisieTcsl MO 3aKOHY TpeyrojbHHKa. CXeMbl HarpyKeHUs
OocHOBaHHUs TmpencTaBieHbl B Tabmuie 1. C 1enpio BBISBICHUS 3aKOHOMEPHOCTEH
uzmeHerns HIIC ocHOBaHUS pa3iuyHble BUABI HATPY>KEHUS ObLTH CKOMOMHUPOBAHBI.

| g Tabmuna 1 — BapuanTel HarpyXeHus

= g gz 3 Homep HarpvikeHHs | Harpvika, xlla
g_ e\ e\ L L LS L P P: ’
= [ [ i BepTnranasHoe HArpy:ReHHe

GZ" EI q} q1 q; qs3

> q ' 7 Tun [ 45 | 136 | 227

o Ton 1T 227 136 | 45

-0 l \L Tun I 136 | 136 | 136
© | I‘Opll'}OHTﬂﬂbHOe H'c]l"p_‘me]-[llﬁ

g1 g2 g3

Pucynok 1 — Cxema pacnpeneneHue Coayaaii 1 20 | 60 | 100

Harpy><eHus Ha OCHOBAHHE Corywaii 2 15|45 |7

Cirygaii 3 10 | 30 50

Cuyuaii 4 5 15 25

HauGonbmuii mosoxxutenbHbiil 9Q¢exT, ¢ TOUKK 3peHusi MeHbIel nedopmaiuu
OCHOBAaHWsI, TIPOSIBIIICTCS B BapUaHTaX 3arpyXKEHUSI ¢ HANMCHBIITMMHU BEPTUKATLHBIMU U
HanOOJILIITUMHU TOPU30HTATLHBIMH HAMPSKEHUSIMH.

Jns onpenenenus Ko3()PUIIMEHTOB, YUYUTHIBAIOMIMX YBEJIMYEHUE HArpy3Ku MpuU
yCTpOUCTBE (PYHIAaMEHTOB, HUMEIONIUX KPUBOJWHEUHOW OYepTaHWE KOHTAKTHOMU
MOBEPXHOCTH, ObUIO MPOU3BEACHO COMOCTABIEHUE CYMMApHOTO CHJIOBOIO HarpyKeHUs
Ha OCHOBaHHMS MpPHU PaA3IMYHON (POpME KOHTAKTHON MOBEPXHOCTH MO OTHOIIEHUIO K
3arpy»KEHUIO MO MIOCKOW KOHTAKTHOW IMOBEPXHOCTH.

kp =T (1)

rae  kp- mnoBbIIAOmUKE  KOO()(QUIMEHT, yYHTHIBAIOIMKA (BOPMY MOTOMIBEHI

dbyHIaMeHTa; p* - cyMMapHO€ CHIIOBOE BO3/ICHCTBHE MO KPUBOJIMHEHHON KOHTaKTHOU
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MMOBEPXHOCTHIO; P - CYMMApHOE CHJIOBOE BO3JECHMCTBHE MOJ IUIOCKOM KOHTAaKTHOMU
ITOBEPXHOCTHIO.

YcTaHOBIEHO, YTO MPU HU3MEHEHUM OTHOCUTENBHOW CTpesbl TojabeMa h ot
3Hauenud 0,05 no 0,2 mpoucxXoauT yBeITudeHUEe MaKCUMaIbHOTO CYMMapHOT'O CHIIOBOTO
BoznerictBust Ha 10% mnpu paBHOM 3HaueHUU ocalku. JlanpHellee yBelUYeHUE
OTHOCUTEJIBHOM CTpeNbl MOAbEMA HE LIeecO00pa3Ho MO NMPUUYMHE BBIXOAA 32 IPEIEIbI
paboTel (pyHAAMEHTOB B BHJE MOJOTMX OOOJOYEK W YBEIWYEHHUIO TPyAO3aTrpaTr IO
IIPOBEICHUIO 3€MJISIHBIX PadoT.

I[To pe3ynbraTam NMpOBEJECHHOIO aHAJIMTUYECKOro pacyera rno onpenenenuto HJC
TPYHTOBOTO OCHOBaHHUSl 3arpy>KCHHOTO PAa3UYHBIMUA OSIIOPAMH BEPTUKAIBHBIX H
TOPU30HTAIBHBIX KOHTAKTHBIX JABJICHUN YCTAHOBJIICHO HAWOOJBIIMMA MOJIOKUTEIHHBIN
3¢ deKT ¢ TOUKU 3peHHs] MEHbIIEH ne(opMaliid OCHOBAaHUS MPOSBISETCS B BapUaHTaX
3arpy’>KeHHsI C HAMMEHBIIMMHU BEPTUKAIbHBIMH U HAuOOJBLIIMMHU TOPU3OHTAJIbHBIMU
HanpspkeHussIMU. CTOMT OTMETUTh, YTO B JaHHBIX KOMOMHALMSAX CHHU3WIACh Pa3HUIIA
MEXJy OCaJKaMM LIEHTpaJIbHOM M KpaiiHeil ocu ¢(ynaamenra ¢ 36% 40 cpeaHero
3HaueHud B 5%, 4TO TOBOPUT O OoJiee paBHOMEPHOM JAe(POPMUPOBAHUU TPYHTOBOTO
OCHOBAHUS, UYTO MPUBOAMUT K BO3SHHUKHOBEHHIO MEHBIIUX BHYTPEHHHX HANPSOKEHUN B
Tese pyHIaMEeHTa.

B Tperbeil rJ1aBe MNPEACTABICHBI PELICHUS IO OINPEACICHUI0 HECYIIEH
CIIOCOOHOCTH TPYHTOBOI'O OCHOBAHHUS MPU KPUBOJUHEHHOM OYEPTAHUM KOHTAKTHOMU
MMOBEPXHOCTH, IPU YYETE€ XapakTepa KOHTAKTHOM TOBEPXHOCTH - TJajKas WIH
mepoxoBaras. IlpeacTaBieHbl MOBBIIAIOMKE KOIDPUIMEHTHI [JIs1  ONpeeIcHus
PacUYeTHOTO COINPOTHUBJICHUS TPYHTOBOI'O OCHOBAHHUS IpU KPHBOJIMHEHHON (opme
KOHTAKTHOM MMOBEPXHOCTH.

Hanexxnoit Teopueil Mo ONpeAECTCHUI0 HeCcylled CIOCOOHOCTH TPYHTOBOTO
OCHOBaAHHUS SBIIACTCS TeopHs IpeaenbHoro paBHoBecus rpyHta (TIIPT). Onpenencuue
pa3BUTHS oOOJlacTeld TPENeTbHOTO paBHOBECHS B TPYHTOBOM MAacCHBE B Cily4ae
KPUBOJMHEHHOTO OYEpTaHWs KOHTAKTHOW IMOBEPXHOCTH, OOPAIEHHOTO OT TPYHTA,
HEOOXOJMMO  OMpENeNiaTh Ha  OCHOBAaHMM  HUMEIOIIUXCA  TEOPETHYECKH U
AKCTIIEPUMEHTATbHO 000CHOBAHHBIX MO3UITUH.

Hcnonb3yst TaHHYIO PACUETHYIO CXeMy, ObUTH PACCMOTPEHBI BapHAHTHI C TJIAIKON
M IIEPOXOBATOM KOHTAKTHOW TIOBEPXHOCTBIO JUII ONMUCAHUA B3aUMOJICHUCTBUSA
Pa3IMYHBIX BAPUAHTOB KOHCTPYKIIUNA (PYyHTAMEHTOB.
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B »sTtom cnydae mo aHaioruu c usBecTHOM peuieHueM B.B. CokonoBckoro
pelieHre ObII0 MOCTPOEHO ISl OJHOCTOPOHHETO BhINOpa rpyHTa. IlocnenoBarenbHOCT
KpaeBbIX 3aj1a4 Ul 3TOTO PaCUuETHOrO cily4asi [T0OKa3aHa Ha pUCYHKeE 2.

Pucynok 2 —
ITocnenoBaTenbHOCTD
KpaeBbIX 3a/1a4 B PEIICHUU
y D JUIS TJIAIKOM TIOJIOIIBBI
o J—
x | kpaeBas 3aymaua (Kommn),

Il kpaeBas 3amaua (I'ypca),
Il xpaeBas 3amaua
(cMmeranHast)

CUMMETpPHH

AHanu3 u3MeHeHus: (pOpPMBbI SIIOPHl BEPTHKAIBHOM COCTABISIONIECH MPEAEIBHOIO
JABJICHUSI M OYepTaHus 00JlacTel MPeeTbHOT0 PAaBHOBECHS MPU YBEJIMYEHUU MOIbEMA
KPUBU3HBI IOKAa3aH Ha PUCYHKE 3.
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Pucynok 3 — CeTku XxapaKTepUCTHK B OCHOBAaHUH (PyHIAMEHTA C TJIAIKOM
KPHUBOJIMHENHOM NOJOIIBOW U AIIOPBI BEPTUKAIBHBIX HAIIPSKEHUN 110 MOJAOIIBE IPU
pa3IMYHON BEIMYMHE Mo rbeMa h

Ha pucynke 4 nokazan rpaguk U3MEHEHHUS CPeIHEH BEIMYUHBI BEPTHUKAILHOM
COCTAaBISIFOLIEN TMPEAEIbHOTO JaBJICHUSA [, 1O Mepe YBEJIWYEHHUS KPUBHU3HBI
(mogbema h) hbynmamenra.
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w
o

z 3 —*
% Pucynok 4 — 3aBucumMocThb
2o — ] pJ'(h) st pysgamenra ¢
g ‘/ u y
S JIaJIKOM KPUBOJIMHEHHOM
=
5 MOJIOIIBOM Npu p = 22°
o 10
5
5

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35
OTHOCUTE/IbHAA CTPENA NOAbEMA KOHTAKTHOM NOBEPXHOCTH

Kak crnenyeT w3 NpuBEACHHBIX PE3YyJIbTATOB, SIIOpa MNPEACIbHOTO aBICHUS
Ka4ueCTBEHHO MEHSIET CBOM XapakTep MpH YBEJIWYCHHH mojabeMa. Kpome Toro, auHus
CKOJIb)KCHMsI, OTpaHUYMBAOINas OO0JacTH TIPEACIbHOTO PaBHOBECHS, MpHOOpEeTaeT
ToukH mepernda. HakoHen, mpeaenpHas Harpy3ka B JJaHHOM IIPUMEpPE TOJBKO 3a CUeT
YBEJIMUYCHUS MOIbeMa Bo3pacTaeT B 1,7 pa3a.

Jist pyHoaMeHTa C IIEpOXOBATOM TMOJOIIBOM pelieHre 0a3upoBaloCh Ha
m3BecTHoM pemenun FO.M. ComnoBbeBa. IlocimenoBaTenbHOCTh KpaeBbIX 3ajay Juis
pacyeTHOro ciiydasi ToKa3aHa Ha PUCYHKE O.

Pucynox 5 —

+ + 4+ 1 1 1D TlocnenoBatebHOCTh KPAaeBbIX

¥ 3ama4 B peUICHUU ISt
IEPOXOBATOM MOIOIIBbI

Benwuuna Hecymieit cmiocoOHOCTH BHavasie (pU MaybIX 3HAYCHUSX moabema h)
HECKOJIbKO CHMXKAETCSI, HO 3aT€M JOCTaTOYHO OBICTPO HAYMHAET YBEIUYMBATHCA. IJTO
OOBSCHSAETCS YK€ YCTAHOBJICHHBIM CHUKEHUEM BEPTHKAJIbHBIX HAIMpPSOKEHUH G, MpHU
yBeJM4YeHUU h, KoTopoe mpu Mayoil KpUBH3HE €Ille He KOMIICHCUPYETCS YBEIHMYCHUEM
KOHTaKTHOW MOBEPXHOCTH (DYHAAMEHT-TPYHT, KOTOPOE MMEET MECTO IMpPH JOCTATOYHO
Oospmmx h.

Ha ocHOBaHMU BBIIIEU3TI0KEHHBIX MYHKTOB OBUT MPOBEAECH COMOCTABUTEIbHBIN
aHaNIM3 BIMSHUS HAJUYMsl CUJl TEPHUS HA TPENENbHYI0 Harpy3ky MpU pa3IMYHbIX
BapUaHTaxX yria BHYTPEHHEr0 TPEHMs, a TakKe BEJIMYMHbI OOKOBOW MPUTPY3KH
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(pucyHok 6). B 1iemmom, ciieryer OTMETUTD, YTO POCT BEIIMYUHBI HECYIIEH CIIOCOOHOCTH
0 Mepe YBEJIMYEHHUs TMOJbeMa KPUBU3HBI MPOUCXOAUT 3HAUUTETHHO OBICTpEe Yy
KPUBOJMHEHHBIX (DYHAAMEHTOB C IJ1aIKOM MOBEPXHOCTHIO, UEM Y IIEPOXOBATOM.

@ =10° @ = 40°
5 6 250
a
) g 4 ) g 200
2 3
1, 7,
= £ 3 Z 150 o -
-y z >
I2 ga
3|5 2 2 100
I I
3 3
= =
] ]
2 1 2 50
5 5
0 0
0 0,1 0,2 0,3 0,4 0 0,1 0,2 0,3 0,4
OTHOCUTeNbHas cTpena nogbema OTHocUTeNbHaA cTpena nogbema
KoHTakHaA NnoBepPXHOCTL, NpM g=1: KoHTakHaA NOBEPXHOCTL, MPM =1
=f=rnagran =l epoxoBaTan =p=rnagkad =lll=wWepoxosaTan
40 1400 T
B) g 35 w = F) g 1200
g 30 g &«
F e g 1000 "
E % i E § 800 & —
@ 5 20 © o >
ia 5§ 600
5I15 51
= =
g 10 £ a0
o o
E 5 g 0
0 0
0 0,1 0,2 0,3 0,4 0 0,1 0,2 0,3 0,4
OTHoCHTeNbHaA cTpena nogbema OTHOCUTENbHAA CTPena NoAbeMa

KoHTakHan nosepxHocTs, Npy q=10: KOHTaKHaA NoBepxHOCTL, Npy q=10:
WernafKan =====lepexoBaTan de=rnafKan === epexoBaTan

PucyHok 6 — 3aBUCMMOCTb OTHOCUTENILHOM MPEAEIbHON HArpy3KU OT OTHOCUTEIBHOMN
CTpEJIbl MObEMA KOHTAKTHOM MOBEPXHOCTH MPHU PA3IUYHBIX BapHaHTaX MOBEPXHOCTH,
yria BHYTPEHHETO TPEHHsI U IPUTPY3KU: a, 0) mpu =1; B, T) ipu =10

JI71st mMpakTUYEeCKOTO UCTIOJIb30BAHUSI TIPEJIONKEH aITOPUTM OIpeIeIeHUs HeCYIen
CIIOCOOHOCTH OCHOBAaHMSI TIPH KPUBOJUHEHHOW (OpMEe KOHTAKTHOW TOBEPXHOCTHU
(pucyHOK 7).

[IpoBenst anmpoOKCUMAIIMIO YUCIEHHBIX PENICHUH, MOJy4eHbl KOd()PHUITMEHTHI
Hecymiei crocoOHocTH Ky (2) 1St ri1aikoi KOHTaKTHOW TMTOBEPXHOCTH:

npu ¢ =10° k, =1,3199"°® h? +(0,0907In(q") + 0,5419)h +0,9991;

npu @ = 20° k, =1,4665q"**h? +(0,0215In(q") +1,4659)h +0,9995 ;

npu ¢ =30° ky =2,7992q"**h? +(-0,002In(q") +2,519)h +0,9993; @)
IPH ¢ = 40° ky, =7,5793q" %% h? +(-0,03In(q") +3,723)h +0,9976 .

PacueTHoe compoTHBICHHE TpyHTa OCHOBaHUS (DYHIAMEHTOB C KPHBOJWHEWHOMN
KOHTAaKTHON MOBEPXHOCTHIO PEKOMEHIYETCS ONPEACNATh Ha OCHOBAHUM TPATIUIIMOHHO
MPUHATOTO B OTEYECTBEHHOM IMPOCKTUPOBAHWUU MPaBUJIA, COTJIACHO KOTOPOMY 3a
pacdyeTHOE COMPOTHUBJIIEHUE MPUHUMACTCS Takas BEJIMYMHA MABJICHHS, MPU KOTOPOU
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MaKCUMaJIbHas TIIyOWHA Pa3BUTHS 30H Pa3pyIIeHUS B OCHOBAaHUH JOCTUTAET BEITMYMNHBI
b/4.

Jlns ompenenieHUs 30H pa3pylleHUss TpyHTa ObUI HCIIOJIB30BaH MPOrPaMMHBIN
komruieke Plaxis 2D.2016, koTOpbIii MO3BOJIMII ONPEICIUTh HAMNPSIKCHUS B TOUYKAX
MaccHuBa MpU KPUBOJMHEMHOM OYEPTaHUU MOBEPXHOCTH TpyHTA. PacueTHast cxema nis
perieHus 3a1a4u MpecTaBlIeHa Ha pUCYHKE 8.

(1 OmnpefeneHHe HITATEHOR IMHPHHED )
tvEAaIMeHTA by N0 HEAEHEPHO-

TeQIOrHIECKHN YCIOEHAM ILTOIMATEH
.\ r

L7

2. OnpenencHHe ECPTHKATEHOR
COCTARTTIOMEH CHIH NPEJeIEHOTD
COTIPOTHENEHAT OCHOBAHHA Ny,

cormacao CIT 22 13330

12

3. OmpenencHHe paEHOAEHCTEYIOMER
TpefensHOT0 BEPTHKATEHOTO JARISHHS
Pu

L 2

4. OmpegencHHe HI9CHER NPHECACHHOR
DOKOEOH NPHTPYIKH §

Y

5. ITonbop OTHOCHTEIEHOH CTPEIE
NMOTEEMA KOHTAKTHOH MOBEPXHOCTH A

v

6. OmpenensHAE NDOBHIMAKIIETD
k03 pHITHERTA HecymeH cnocoDHOCTH
kN, YIHTEBAIOMETO KPHEHIHY €
KOHTAKTHOH NOEEPXHOCTH

v

7.0OnpenensHAE OpeNeIEHOTD
EEPTHEATEHOTO J3BICHHA P ), IPH
KPHEOTHHEHHOH hopie KOHTAKTHOH
NIOEEPXHOCTH

v

HE BBIROTHAEMCA
8.1 VEemHaeHHe KPHEEZHEL

> KOHTAKTHOH NOBEPXHOCTH A

8. [Tpoeepra yemoeRa N =N

*8?:1!10.1!:‘39!”{'}1

9. TIpoekTHpOBaHHE dVHIAMEHTA IO
onpegeneHEEM b, B, g

Pucynok 7 — biiok-cxema omnpeseneHust Hecyiei ciocOOHOCTH OCHOBAaHMS
IIpU KPUBOJIMHEWHOM (OpME KOHTAKTHOM MOBEPXHOCTH (PyHIaMEHTA



Pucynox 8 — Cxema jyist ornipesiesieHust paCieTHOTO COITPOTUBIICHUS IPYHTA

Pacuer mpowusBomwics momaroBeiM MeTojgoM. Ha mepBoM miare 3amaBaiiach
MaJiasi BeJIMYMHA BHEIIHEH Harpy3kd. B OCHOBaHWMU pacCUMTHIBAIMCH HATPSIKCHUS I10
JUHEHHO-1epopmupyemoi Mojaenu. [locie gero Ha maMN Z = — b/4 (TpUXOBast JTUHUS
Ha pHCYyHKe 8) Bhruncisiiach GyHKIus miactuaHocTn Kynona-Mopa:

f =t—osing—ccoso, (3)
I7ie G ¥ T — MOJIyCyMMa M MOJIypa3HOCTb TJIaBHBIX HAPSHKEHUH Gy U G3.

Ha mocnemyromux 1miarax pacueTa IIOCTETICHHO YBEIUYMBAIach BHEIIHSS
Harpy3ka W IpH KKIOM ee 3HaueHuu Bbraucisiercs f mo Bceid nuanm Z = — b/4, moka
30HBI pa3pyIllICHHs BIIEPBbIE HE JOCTUTHYT TIyOMHBI D/4. DTa BHEmHss Harpy3ka H
OyZeT HICKOMBIM PacYeTHBIM CONPOTUBJICHUEM TPYHTA.

3HaueHne ko3(dduimeHTa pacyeTHOrOo  CONPOTHUBJIICHUS  OCHOBaHHS Ky
onpenenseTcs no popmyre:

R*
k R — F’

rne kp- TOBBIIAOMUN KOI(PPHUIMEHT pacuyeTHOTO COMPOTHBIICHUS OCHOBAHUS,

(4)

YUUTHIBAOIIMK (opMy MOJomBbl (PyHIaMeHTa; R* - pacueTHOE CONMpPOTHBIICHUE
OCHOBaHHs IIpU KPUBOJMHEWHOW KOHTAaKTHOM TIOBEPXHOCTH; R - pacdeTrHoe
CONMPOTHUBJIEHUE OCHOBAHMS MPU MIOCKOM KOHTAKTHOM MOBEPXHOCTH.

[IpoBeass  anmpoOKCMMALMIO  YUCJIEHHBIX  PEUICHUH  TakXKe  IMOJTYYEHBI
TOBBIIIIAIONIHE KOAPPHUIITHESHTHI Kg.

YCTaHOBIEHO, YTO 3HAYMMOE YBEJIMYEHHWE PACUYETHOIO  CONPOTUBIICHUS
OCHOBAaHMSI IPOUCXOJHUT 32 CYET YBEIMYEHHS CTPENbl IOAbEMA KOHTAKTHOM
noBepXHOCTHU. [IOBBIIIEHHE PACUETHOIO CONPOTUBIIEHUS TPYHTA MOXKET JOCTUTATh B
cpenieM 50% B 3aBHCHMOCTH OT CTpENbl MOJbEMAa KOHTAKTHOM IOBEPXHOCTH,
IPYHTOBBIX YCIIOBUH U 3arinyOsieHus GpyHaaMeHTa.

B 4yerBepToO# Iy1aBe MPEICTABICHBI PE3YJIHTATHI COMOCTABICHUS] TEOPETUUECKUX
WCCJICIOBAHUM C pPE3yJIbTaTaMH, IMOJYYEHHBIMU B XOJ€ TPOBEICHUS MAaCIITa0OHOTO
HAaTYPHOT'O SKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS.

HccnenyeMbiM OOBEKTOM B paMKax HATypHOTO OSKCHEPUMEHTa SBISIIUCH
IPYHTOBOE OCHOBAHUE U YKECTKHE OCECMMMETPUYHBIC ILITAMIIBI, JUAMETPHI KOTOPBIX
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coctaBisn 1200 MM ¢ pasnuuHOi (HOPMOIl KOHTAKTHOH TOBEPXHOCTH (PUCYHOK 9).
KpuBu3Ha onuceiBanach KBaJpaTHbIM YPaBHEHHEM U 3a/1aBajlach 10 BCEH KOHTAKTHOU
noBepxHocTu. Taxke sl CpaBHEHUS ObLI U3rOTOBJIEH LITAMII C IJIOCKONW KOHTaKTHOM
HOBEPXHOCTHIO.

a)

D=1200 0) L-t0

200

250
320

50
120

f=

0=1200 D=1200

340
410

f=150

240

f

Pucynoxk 9 — KoHcTpyKkTHBHAs cxeMa HKCIIEPUMEHTAIbHBIX IITAMIIOB:
a) mrami Nel — ¢ TUIOCKOM KOHTAKTHOW MOBEPXHOCTHIO;
0) mrramm Ne2 — ¢ KpHBOJIMHEWHON KOHTAKTHOW TTOBEpPXHOCTRIO, f /D = 1/10 ;
B) mramn Ne3 — ¢ KpUBOJMHEHHOW KOHTAKTHOM MOBEepXHOCTHIO, [ /D = 1/8
r) mrtamit Ne4 — ¢ KpUBOJIMHEWHONW KOHTAaKTHOW MTOBEpXHOCTHIO, f /D = 1/5.

N3MepeHne KOHTAaKTHBIX HAIPSKEHUA M0 TOBEPXHOCTU COMPUKOCHOBEHUS
TPYHTOBOTO OCHOBaHUA U MoJenu (¢GyHIAMEHTa OCYIIECTBISZIOCH C  TMOMOIIBIO
OJIHOCTOPOHHUX JTATYMKOB JABJICHUS — MECCH03. BepTuKanbHbIE MTEpEMENICHUS] TOUEK
IPYHTOBOTO MaccuBa (PUKCUPOBAIIMCH MTPU MOMOIIM BUHTOBBIX TJTYOMHHBIX MapOK.

Ha rpadukax (pucyHok 10) oTMeuaroTCs y4aCTKH JIMHEHHBIX 3aBUCHMOCTEH
JIaBJICHHS Ha ITaMIT 1 KOHTAKTHBIX HampspDKeHUi. J[aHHBIM XapakTep HaOIrogaeTCs 10
HaAMpsHKEHUH  TPUMEPHO PaBHBIX pacueTHOMY compoTuBieHuto rpyHta R. C
YBEJIMYEHUEM Harpy>KeHusi B palbOTy BKJIIOYAETCS IIEHTpajbHas YacTh IITamIia, a
JIaBJICHUS B KPA€BOW 30HE MPUHUMAIOT MEHBILINE TPUPALICHHUS.

BeprtukanpHO€ M TOpPU3OHTAJbHOE  HArpy>KeHUWd B JAHHOM  ClIy4ae
KPUBOJMHEMHOTO OYEPTAHUSI KOHTAKTHOW ITOBEPXHOCTH PACHPEIACIAIOTCS IO THUITY
Tpaneuuy ¢ MUHUMaJIbHBIM 3HAYEHUEM B LIEHTPE IITaMIla 1 MaKCUMaJIbHBIM 1O KpasiM.
C yBenuM4YeHHWEM OTHOCUTEIBHOM CTpeNbl MOABbEMAa KOHTAKTHOM IOBEPXHOCTHU
MPOMCXOAUT pasrpy3ka KpaeBOW 30HBI 32 CYET CHWKEHUS BEPTUKAIBHOM
COCTaBJISIOIICH, HO MPOUCXOJUT YBEJIUUYECHHE TOPU3OHTAILHOIO 00XaTus rpyHta. B
cpaBHeHuu mramna No2 u mramna Ne4 naHHoe 00kaThe yBEIMYMBAETCS B CPEAHEM B 2
paza. VYBeIMUECHHE TOPUBOHTAIHHOTO O00XAaTUs CTECHSET BEpPTUKAIbHBIE U
rOpU30OHTaNBHBIE JedopMalui CJIOEB TPYHTA, YTO YMEHBIIAET OOIIyI0 KOHEYHYIO
OCaJKy.
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B omimmume ot mramiia Nel B OCTabHBIX 3KCIEPUMEHTAIBHBIX MITAMIIaX yaajoCh
(GUKCUpPOBAaTh BO3HHWKAIOIINE TOPU3OHTAJIbHBIC KOHTAKTHBIC HamNpspDKeHus. X
pacmpeieliecHie MPOUCXOIUIIO MO 3aKOHY TPEYTroJbHUKA C HYJICBBIM 3HAYCHHEM I10]T
IIEHTPOM INTamia. MaKCHMajJbHOS TOPHU30HTAJIbHOEC KOHTAKTHOC HAMPSHKCHUE 10
3HaueHni0 B cpenHeM coctaBisieT 0,4-0,6 p ot BHemHero mamieHus Ha mramm. C
YBEIIMYCHUEM CTpEJIbl IMOAbEMa KPHWBH3HBI KOHTAKTHOH ITOBEPXHOCTH IPOUCXOIUT
IPOIOPITMOHAIILHOEC ~ YBEJIMYCHUE  3HAYCHHHA  TOPH3OHTAIBHBIX  MaKCHMAaJIbHBIX
3HAUYCHUM.

[laBneHue Ha wTamn, Kr/cm2 [fasneHune Ha wWTamn, Krfcm2
0,00 0,25 050 0,75 1,00 1,25 1,50 1,75 2,00 6) 0,00 025 050 0,75 1,00 1,25 1,50 1,75 2,00
, . 0,00 i

a) 0,00 ' - ‘
1 3/

0,25 0,25

k=]
~
(%l

-
[=]
o

=
[
w

-
%]
o

KoHTakTHOe aaBnenme, krfcm2
KoHTakTHoe pasnenmne, krfcm2

-
~
(%]

~
o
o

~
]
%]

v
2,50 | \ | | \ 2,50

Pucynoxk 10 — 3HaueHns KOHTAKTHBIX JABJICHUM MPU CTATUYECKOM UCIIBITAHUU
ITAMIIOB C KPUBOJIMHENHOW KOHTAKTHOM IMOBEPXHOCTBHIO M CXEMA PACIIOIOKEHUS
mecco3: a) mramil Ne2; 6) mrramm No4

[ITo  OKOHYAaHHIO  CTATUYECKOIO  HUCIBITAaHUS  TIPYHTOBOTO  OCHOBAHUS
AKCIEPUMEHTAIbHBIMU  IITamMnaMu, cbopa u  oOpaboTke uHpopMaluu ¢
PETUCTPHUPYIONICH anmaparypbl ObUT MOCTPOCH rpauK 3aBUCUMOCTH OCAJIKH IITaMIa OT
Harpysku (pucyHok 11).
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JaeneHune Ha wtamn, MMa
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T~ 1
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Ltamn No1 =fi=[lITamn Ne2,

Pucynok 11 — I'paduk 3aBUCUMOCTH OCAJIKU IITAMIIOB OT HAarpy3KH

Kak BuUIHO W3 TMOJIYyYEHHBIX 3aBUCUMOCTEH JIMHEWHas paboTa TPYHTOBOTO
OCHOBAaHMSI TOJ JKcHepuMeHTaTbHbIMU mmTamnamMu Nel wu Ne2 HaOmrogaercss B
nuamna3oHe naiaeHud ot 0 mo p*. C yBelnueHHE OTHOCUTEIBHOM CTpEIbl MOoIbeMa
KOHTaKTHOM MMOBEPXHOCTU JIMHEHHBIN XapakTep padoThl OCHOBAHUS MO/ mtamiamu No3
u Ne4 yenmmuuniics Ha 25%.

[To pe3ynabraram aHanmu3a pabOThl T'PYHTOBOTO OCHOBAaHUS IPU CTATHUYECKOM
WCOBITAHUU IITAMIIAMU € PA3JIMYHOM KPHUBU3HOM KOHTAKTHOM ITOBEPXHOCTH
YCTAaHOBJIEHO, YTO BO BCEM JMarnia3oHe HarpykeHus ocajaku mramma Nel (¢ miockoi
KOHTaKTHOW MOBEPXHOCTHIO) B cpenHeM Ha 10% Oosbiie, yem ocanku mramma No2 (c

. o f 1
OTHOCUTEJILHOU CTPENIOH nojbema - = 1—0) u B cpeaHem Ha 20% OombIle, 4eM OCaIKu

. . f_1
mramna Ne4 (c OTHOCHUTENBHON CTpeNol MoAbeMa 7= E) BO BCEM JHANa30HE

Harpy>XeHusl.

Heo0xoauMo OTMETHTbh, YTO MPHU HArpy3Ke paBHOM pacdyeTHOMY COIPOTUBIICHHUIO
rpyata R pasaumma B ocagke mrammna Nel m mramma Ned4 cocrasmser 17%, dro
NOATBEPKIAET OTJIIMYME HE TOJBKO MTOrOBOrO JAS(POPMUPOBAHHOTO COCTOSIHUS
OCHOBAHMSI, HO M B MEPBYIO O4YEpEelb HAMPSIKEHHOIO COCTOSIHUS. MEHbIIHNE OCaaKu
dbyHaamMeHTa ¢  KpHUBOJMHEWHONW  KOHTAKTHOW  TIOBEPXHOCTBIO  OOBSICHSIOTCS
CIACPKUBAHUEM TOPU3OHTAIIBHBIX MEPEMENICHUH B TPYHTE B CHIIy XapaKTepHOU
T€OMETPUH, BBIPAKEHHOW OOBEMHO HANpsHKEHHBIM COCTOSHUEM TpYyHTa I0J
000JIOUKOH.

Jlnst Bepudukauyu NpUuMEHEHUS TPEIIOKEHHBIX MOBBIMIAIOIINX KO3 OUITMEHTOB
ObLT TPOM3BEIEH pacyeT MNpelelbHbIX HAarpy30K Ha TPYHTOBOE OCHOBAaHHUE Ha



OCHOBAaHUH

[TonyunBLIMECS
COMPOTHUBJICHUSI OCHOBAaHHUS MpeAcTaBieHbl B Tabmune 2 u 3. YuclieHHble 3HAYCHUS
ONPENICIICHHBIX XapaKTEPUCTUK C BBICOKOW CXOJIUMOCTBIO COBNAJAIOT C MMEIOIIUMUCS
OKCIIEPUMEHTAILHBIMU  pe3ysbTaTamMu (pUCYHOK 12), 4TO MOATBEPKIAET CTENCHBb

JIOCTOBEPHOCTH KO3 HUIIUEHTOB,

pe3ynbTaThl

HUMCIOIICTOCA

TEOPETUYECKH

II0JIEBOTO
pacuera

IMOJIYYCHHBIX

20

HECylIEH

OKCIICPUMCHTAJIbHOT'O
CIIOCOOHOCTH U pacde€THOro

ITOBBIIMIAOIIUX

HCCIICAOBaHUA.

YUUTBIBAIOIINX KpHBOJ’IHHCﬁHO@ O4YCpTaHUC KOHTaKTHOM IOBCPXHOCTH.

Tabnuua 2 — Onpejenenne Hecyliel ciocoOOHOCTU IPYHTOBOTO OCHOBAHMUS

. | K H IT
Crpena TnyGuia EoKkoBoi OTHOCI/I:l: 03(1)(1)I/IL[I/IV€HT ecymias penens
00KOBOI Hecymen CIIOCOOHOCTH HOE
noJbeMa | 3aJOKEHHUs | mpurpys g, .
npurpy3 q, | crnocobHoctd | ocHoBauus N, | naBieHHE
h, m d, m klla
klla kn kH Pu, kI1a
0 0,1 1,74 3,3 1,00 269,4 2245
0,1 0,12 2,09 3,3 1,01 271,5 226,3
0,2 0,24 4,18 34 1,08 291,4 242,8

Tabnuna 3 — OmnpeneneHne pacueTHOTO CONPOTUBICHHUS TPYHTOBOTO OCHOBAHUS

100

110

Crpena ['mybuna | bokoBoii 22:2;2; Koaddunuent Pacuernoe
noabema N, | 3amoxenu | mpurpys . pacdeTHoOro COINPOTHBIICHUE
npurpy3 g ,

M sd, m g, xIla CONPOTHUBIICHUS KR R, xIla
klla
0 0,1 1,74 3,3 1,00 170,0
0,1 0,12 2,09 3,3 1,09 185,3
0,2 0,24 4,18 3,4 1,15 195,5

JHAasneHue Ha wramn, MMa
-%-...'—%..-.._________a&.; : :
\\ | v
" o =
£ \\ 51
,,~ I ol
z <! <
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[} [}
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F o1
=e=(lITamn Ned, ;= =

Pucynox 12 — I'padyik 3aBUCHMOCTH OCAJIKH OT JaBJICHUS Ha SKCIIEPUMEHTATBHBIN

mrramir Ned
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Jns u3yyeHuss BAUSHUS OOKOBOro oOaTusi Ha JAeQOpPMHUPOBAHUE TPYHTOB,

3aJICTaromux B AKTUBHOM 30HE BKCHCpHMCHTaHBHOﬁ IIJI0IaIKH, ObLIN ITPOBCACHBI

HCCICAOBAaHUA B HpI/I60an TPCXOCHOT'O CXKaTHhiA, B KaMCpC THUIIA A. I[J'IH I[MOJIYy4YCHUA

3aBUCUMOCTEH HW3MCHCHUS MOAOYJIA I[C(i)OpMaHI/II/I OT BCJIMYHUHBI TOPHU30HTAJIBHOI'O

o0KaTus I'pyHTa 06pa3u51 HUCHBITBIBAJIMCH IIPU PA3JIMYHOM BCCCTOPOHHCM OABJICHUH

(pucynok 13). Ilo pe3ynpTaTam UCHBITAHWN OBUTM HaWAEHBI 3HAYCHHUS MOJYJIS

nehopMaIiu JijIs TONOJHUTEIILHOTO IaBJICHUS B Pa3JIMYHBIX JUana3oHax (5).

0,05

OTHoCHUTeAbHaA aedopmauusa, a.e.

BepTukanbHoe pasneHue, Kla
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BcecTopoHHes faBieHue
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E, =tga,, E, =tga,, E3 =tga;

Pucynoxk 13 — Pe3ynbrarsl
CTaOMIIOMETPUYECKUX MCTIBITAHUN

NI'D Ne2 cyrnunka
MSITKOIJITACTUYHOT O

(8)

3aBUCUMOCTh MOJIYJIA Ae(POpMALMA OT BEIUYMHBI TOPU3OHTAIBHBIX HAMPSKEHUN

(pucyHok 14) wmeer NWHEWHBIN XapakTep, 3HAYEHHWE TOPU3OHTAIBHOTO JABJICHUS

IMPOMMOPHHUOHAIBHO YBCIMINBACT ) KCCTKOCTDb I'PYHTA.
W3 Nel MuHa 1Beppan

=]

W3 Ne2 CyrnMHOK MATKONAAcTUYHbIA

~

o

w

w

]
A

Moayne aedopmauuu, MMNa
=~

[,

(=]

- 12
/,' =
T = E -
P 5
= - // -
- -3
// —— -8-6 - P /’a
’/:_// // % / //
- _ - 4 = 4
F - P // E ””El‘///
P’I ,'/ = 2”’ - Phe
=" 0"’ -Z-

(),0-50,0 kMNa

50

JlanazoH AONCAHUTENBHOTO A3BAEHUA:
====100,0-150 &Ma

= 150,0-100,0 kMa

100
lopusoHTaneHoe HanpameHue, klMa

150

200 0

= 150-200 kMa e (),0-50,0 KMa

150

llvanasoH AONOAHUTENLHOTO AaBAEHUA:
=8=50,0-100,0klMa ===100-150+kMa

lopu3oHTanbHOe HanpsaXeHue, KMa
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Pucynox 14 — I'paduku 3aBUCUMOCTH MOAYJIS 1eOpMallK OT BEJIUYUHBI

TOPU30HTATIBHOTO 00KaTHS
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OcHOBBIBasICh Ha TMOJy4€HHbIX 3aBucumoctsix E = f(o,), Obulo ommcaHo
B3aMMOJICHCTBHE IKCIEPUMEHTAIbHBIX IITAMIIOB M TPYHTOBOTO OCHOBAHMS. 3HAYEHUS
TOPU30HTAJBHBIX M BEPTUKAJIBHBIX HAMPSHKCHUN MOJyYeHbl TEOPETUUYECKH MPHU YUeTe
IKCMIEPUMEHTATBHON AMIOPHI KOHTAKTHBIX HAMPSHKSHU.

3AK/IIOYEHUE

1. [Ipensioxken anaroput™m ompeneneHuss AehOpMUPYEMOCTH T'PYHTOBOTO
OCHOBaHMs, TPHU  B3aUMOJEHCTBUU CHUCTEMBl  «OCHOBaHHE-(QYHIAAMEHT»  IpHU
KPUBOJIMHEHHOW (OpME KOHTAKTHON MOBEPXHOCTH, a TAK)KE TEOPETUIECKH OOOCHOBAHO
yMEHbIIICHUE  J1e(OpMHUPYEMOCTH  OCHOBAHUS  MOpPH  3arpy>KEHUU  JTAHHBIMHU
dbyHIaMEHTaMU TIPH PEIICHUH 33291 B paMKaX TEOPHUH YIIPYTOCTH;

2. [Ipennioxkena MeToauka pacuera jaegopMaiidii TPYHTOBOTO OCHOBAHUS C
Y4€TOM 3aBUCUMOCTH MOJYJs AedopMalil TPYHTa OT BEIUYMHBI TOPU30HTAILHOTO
ooxatuss E = f(o,). JlaHHble 3aBUCHUMOCTH TpeIjaraercs ImoJiy4aTb MyTeM
MPOBEJICHUSI CEPUM UCTIBITAHUS TPYHTA B MPUOOPAX TPEXOCHOTO CXKATHUSI;

3. [IpensioxkeHa MeTOAMKA OMpEIETCHUSI HECYIIEH CITOCOOHOCTH TPYHTOBOTO
OCHOBAaHMSI TIpU 3arpy’kKeHUM (PyHIAMEHTAMH C KPUBOJHUHEWHBIM OYEepTaHUEM
KOHTAaKTHOM TIOBEpXHOCTH. (COCTaBJICHbl CHPAaBOYHBIC TaOJMIIBI MOBBIMIAIOIIUX
K02 GULIMEHTOB HeCcylel CIOCOOHOCTH MPU U3MEHEHHUH CTPEbl OIbeéMa KOHTAKTHOM
MOBEPXHOCTH, a TAKXKE YUYUTHIBAIOIIME XapaKTep KOHTAKTHOW MOBEPXHOCTH: TJIaJIKas
WK 1uepoxoBarad. Jloka3aHO, YTO TPYHTOBOE OCHOBAHHUE 3arpyKE€HHOE TIJIAJIKOU
KPHUBOJIMHETHOM KOHTAKTHOM TOBEPXHOCTBIO IMPHU OJWHAKOBBIX XAPaKTEPUCTUKAX
IPYHTOBOTO OCHOBaHHUA 00J1a7jaeT O0JIbIIEeH HECYIEH ClTOCOOHOCTHIO.

4, YcraHoBiaeHO, YTO B paMKax MOPUMEHUMOCTH  (QYHIAMEHTOB C
KPUBOJIMHEMHBIM OYEPTAHUEM KOHTAKTHOW ITOBEPXHOCTH, C TEXHOJOTUYECKOM TOUYKHU
3peHns (P OTHOCHTENBHON cTpene moabeMa h mo 0,2), yBenudeHHe Hecyleit
CcrocoOHOCTH BO3MOXKHO B mipeaenax a0 10% u 100% nnsg mepoxoBaToi U TIIAIKOU
KOHTAKTHOM TOBEPXHOCTHM COOTBETCTBEHHO. Ormpenensoniee 3HAaYCHUE HMEIOT
KOHCTPYKIMSL (PyHIameHTa (CTpesna mnoabeMa KPUBU3HBI U XapakTep KOHTAKTHOM
MOBEPXHOCTH), €r0 3ariy0JIeHUe, a TakKe MPOYHOCTHBIE XapaKTEPUCTUKU, a UMEHHO
yTOJl BHYTPEHHETO TPEHUS @]

S. [Ipennoxxena Meroguka U KOA(DPUIMEHTHI PACUETHOTO COMPOTHUBIICHUS,
KOTOpbIE TO3BOJISIOT ONPENETUTh PACU€THOE COMPOTUBIEHUE T'PYHTOBOTO OCHOBAHMS
MIPU KPUBOJMHEHMHOM OUE€pPTaHUU KOHTAKTHOM MOBEPXHOCTH;

6. YCTaHOBIIEHO, YTO IIPU OTHOCHUTEIBHOM CTpelie MOoJbeMa h no 02
pacyeTHOE COMPOTHUBJIEHUE TPYHTOBOIO OCHOBaHUA yBenuuuBaercs 10 20%.
Onpenensiolniee 3HA4YeHHE MMEIOT CTpelia MOAbeMa KPUBU3HBI, 3ariayOJjeHue
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dbyHIaMeHTa, a TakKe NPOYHOCTHBIC XaAPAKTEPUCTUKH TPYHTOBOTO MACCHBA, U3
KOTOPBIX HAUOOJIbIlIEE BIMSIHUE OKA3bIBAET YTOJl BHYTPEHHETO TPEHUS (]

1. BbINoMHEHBl  SKCIEPUMEHTANIbHBIE  KMCCJIEJOBAaHUS  B3aWMOJICUCTBUSA
TPYHTOBOTO OCHOBaHHSI CO IIITAMIaMH{, HUMEIONIMMU KPUBOJIMHEHHOE OYE€pTAHUE
KOHTaKTHOW ToBepXHOCTH. [IpomsBenena Bepudukanus KodDPUIIMEHTOB Hecyllel
CIIOCOOHOCTH M PAcCUYE€THOI'O COINPOTHUBJICHUS] TPYHTOBOTO OCHOBAHMS, MOJIYYCHHBIX B
paMKax TeopeTHYecKoro wuccienoBanusi. [loaTBepkaeHa BO3MOXHOCTb YBEJIWYECHUS
Hecylel cnocooHoctu ocHoBaHuA 10 10% B 3aBUCHUMOCTH OT KPUBHU3HBI KOHTAaKTHOMN
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