OT3bIB
OQUIHATBHOIO ONIIOHEHTA, IOKTOPA TeXHHYECKHX Hayk, npogeccopa IIpokomnoga
Anpoepra FOphesnda Ha JHCCEPTALMORHYIO paGoTy Bapeikuna Anexcanapa
BopucoBnya «3xcrnepuMeHTANIEHO-TEOPETHYECKHE OCHOBBI B3AHMOAeHCTRILS
MEePEKPECTHO-0ANOMHBIX (PYHIAMEHTOB C HAKIOHHBIM OCHOBAHHEM,
NPCACTABIICHHYIO HA COMCKAHNME YHEHON CTENEeHM KaHIHAAaTa TEXHHYECKHX HAYK 110
cnetuansHocTH 05.23.02 — «OcHoBaHMS ¥ QYHIAMEHTHI, TOI3eMHbIE COOPYXKEHU

Ilpencrasnennas Ha OT3BIB AuccepTalMOHHAas paGoTa bapepikuna Asek-
canapa bopucoBnya Ha Temy «DKCHepHMEHTAIBHO-TEOPETHYECKHE OCHOBBI B3au-
MOJICHCTBHS NEPEKPeCTHO-6aNI0YHBIX (YHIAMEHTOB ¢ HAKIOHHBIM OCHOBAHHEM) CO-
CTOWT 3 BBEACHHA, HCTHIPEX IJIaB, 3AKMIOUCHHS, CIIHCKA JTHTEPATYPhl M 5 [IPHIIOKE-
HHH U H3JI0)KeHA Ha 184 neyaTHIX CTpaHULAX, BKIIOYAET 67 PHCYHKOB M 11 Tabmuw,.
CricoK JIMTepaTypsl COCTOMT U3 186 HaMMeHOBaHHI paboT OTeUeCTBEHHBIX I 3apy-
OeXHbIX AaBTOPOB.

1. AKTYyaTbHOCTE HCCJIE0BAHMSA

Hucceprannonnas pabora Bapeikuna A.B. nocesmena Pa3sBUTHUIO OCHOB TeEO-
PHH pacyeTd MEepeKpecTHO-0aoYHBIX (YHAAMEHTOB Ha HAKIOHHBIX OCHOBAHMAX H
paspaboTke yTOYHEHHOM METOAHKM pacyera IPOYHOCTH NEPCKPECTHO-0alI0UHBIX
(YHIaMEHTOB Ha OCHOBE Hanbosee MOIHOTO yyera HalpsKECHHO-1e()OpMHPOBAHHOIO
COCTOAHHA HAKIIOHHOI'O OCHOBAHMA MPH LEHCTBUH Mepepacrpese/leHHBIX HOpMallh-
HBIX KOHTAKTHBIX JIaBICHHH 0] MOJOIUBOH (hyHIaMeHTA. ABTOPOM AHCCEPTALUH
000CHOBaHa HEOOXOAMMOCTD AANBHEHLIErO [IPOBEJICHUA PadoT 3KCIEPUMEHTAILHO-
TCOPCTHUCCKOTO XapakTepa, HANPABIEHHBIX Ha BEIABICHHE OCOOCHHOCTEH B3aMMO-
ACHCTBHS MEpeKpecTHO-0aM0uHbIX (HYHAAMEHTOR ¢ HAKIOHHBIMH OCHOBaHMAMH. ITO
00YC/IOBJIEHO TEM, YTO B HACTOSAIICE BPEMS OCTAIOTCA NPaKTHYECKH HEH3yHeHHBIMH
BOIPOCEI pACIIPE/ICICHHA HOPMAIBHBIX KOHTAKTHBIX JABIEHMH IO MOJOIIBOM TAKO-
ro ()yHIAMEHTAa M HANPSHKEHHO-Ae(hOPMUPOBAHHOTO COCTOSNHMUS KOHCTPYKLHH TIpH
B3aMMOJICHCTBHHM ¢ HAKJIOHHBIM OCHOBAHHEM, HE YCTAHOBJICHO BIUSHHE rnepepacripe-
/ICNICHHA KOHTAKTHEIX NABJICHHH Ha HECYLIYI0 CIIOCOGHOCTH (DYHAAMEHTOB IO HOp-
MaJIbHbIM M HAKIIOHHBIM CEYEHUSM.

OTH 0GCTOATELCTRBA HO3BONAIOT YTBEPHKAATD, YTO BbIOpaHHas TeMa M Mpose-
JICHHBIC ABTOPOM TEOPETHYECKME M IKCIEPHMEHTAIBHEIE MCCIEN0BAHUS ABISIOTCS
AKTYAJIBHBIMM M MMCIOT BKHOE 3HAYECHME VIS PA3sBUTHA CTPOMTENBHOH HAYKM W
HPAKTHKH CTPAHLI, B 0COOCHHOCTH NPY NMPOCKTHPOBAHHH M CTPOHTENLCTBE 3aHHH 1
COOPYMCHHH B IIEPECCHCHHON MECTHOCTH,

2. CtpykTypa n 00beM padoTsl
IlepBasg raaBa gucceprauun COJIEPIKUT NOAPOOHBIH 0030p HCCe0BaNHI 10
MPEATaracMoi Teme. ABTOPOM TIPOBEJICH aHAIH3 COBPEMEHHOTO COCTOSHMS HCCIIe-
HAOBaHUH, CBA3AHHBIX C B3AUMOACHCTBHEM (GyHIaMEHTOB M OCHOBAHHMS, a TAKKE
ONPEACICHAA HOPMAJIbHbIX KOHTaKTHBIX NABIEHHH 10N MOZOIIBOH (YHIAMEHTOB.
Otmeueno, 4To 0COGEHHOCTH B3aUMOZEHCTBHA IIEPEKPECTHO-0ANIOUHBIX (yHIaAMEH-
TOB € HAK/IOHHBIM I'PYHTOBBIM OCHOBAHHEM, YUMTHIBAKONINE HE TONEKO BIMAHUE (U-



3MKO-MEXaHMYECKHX XapaKTEePUCTUK IPYHTA, HO M YIJa HAKJIIOHA OCHOBAHHS OCTAIOT-
Csl Malou3y4eHHBIMHA. OTCYTCTBYIOT METOAMKH pacyera AelCTBHTEIBHON SIIOPEI
KOHTAKTHBIX [IaBICHUI B OCHOBAHHHM MO TAKAMU (DyHIAMEHTAMHU C YIETOM MX [epe-
pacnpeieneHus i MPUMECHEHHH €€ K OIIPENENICHHIO IPOUHOCTH KOHCTPYKIIHH.

ABTOPOM HCCIEIOBAHEI BONPOCHI PACYETA MPOYHOCTH JKEIE300ETOHHBIX KOH-
CTPYKLIUH, B TOM 4ucie (yH1ameHToB. OGOCHOBAHA aKTYAIBHOCTL MPOBEIEHHbIX B
paboTe ucCIeoBaHui ¢ IENBI0 COBEPIICHCTBOBAHKS PACYETa HOPMAIBHBIX CEYeHH
C YYETOM JMarpaMMBbl COCTOSIHMsI OETOHA CXKaTOH 30HBI JUTA IPOAOABHBIX Danok dyH-
JIaMEHTA.

BrInonHEHHBIA aHAM3 COCTOSHHS BOIPOCA MO3BOIMWI CHOPMYIHPOBATH LIENH
UCCIIECZIOBAHMHA W MTOCTABUTD 330a4H IS €& JIOCTHKEHMUSL.

Bo BTOpO#i riase BeIOpaHBI HANPABJICHUS SKCICPUMEHTATLHBIX HCCI/ICIOBA-
HHH, BBIOIHEHB (PU3NYECKUE SKCIIEPUMEHTHI U TIPOBCICH AHAIN3 MOJIYYEHHBIX Pe-
3yJIbTATOB. B XOA€ MIaHMpOBAHMSA SKCHEPUMEHTA ONPENCIICHBI BAPLUPYEMbIE YIIIBI
HaKJIOHA OCHOBAHMA JUIA OLEHKH OCODCHHOCTEH B3aMMOJCHCTBUS MNEPEKPECTHO-
GanouneIX (hyHIAMEHTOB ¢ TPYHTOBBIM OCHOBaHMeM. Paspaborana MeTomka poBe-
JACHUS IKCIEPUMEHTOR. [IpUHSTE M 000CHOBAHEI KOHCTPYKTHBHBIE PEIICHHS OIIBIT-
HBIX 00pA3LOB TEPEKPECTHO-0aN0UHBIX (yHIAMEHTOB, HEOOXOMMMBIA HabOp H3Me-
puTeNbHBIX NMPUOOPOB 1 000pyAoBaHMs /y1s HarpyKeHus QyHaamenToB. [TpousBenen
NOJAPOOHBIH aHANM3 PE3yIbTaTOB JKCIEPUMEHTOB Kakaoi cepun. Ha ocHOBaHMH
aHaJM3a c/ellanbl 000CHOBAHHEIE BEIBO/IBI IO XaPAXTEPy PACIPEIENIEHHS 0CAMOK, KO-
3Q(UUHEHTOB HKECTKOCTH M KOHTAKTHBIX JABJIEHMI B 3aBHCHMOCTH OT BHELIHEI
HAIPY3KH, YIjla HAKJIOHA OCHOBAHUS W yIila BHYTPEHHErO TpeHHs rpyHTa. Paspabo-
TaHa METOJMKA ONpPENCICHHS OOBEMHOM SHIOPH! pachpencicHus ko3()QUUMEHTOB
JKECTKOCTH OCHOBAHHSI.

B Tperbeii riaBe Ha OCHOBE SKCTIEPUMEHTAIBHBIX TaHHbIX pa3paboTaHa METo-
JlAKa TEOPETHYECKOIO PACYeTa HMMIOPEl HOPMAIBHBIX KOHTAKTHBIX JaBJIEHH 101 1o-
HOIIBOM IMEPEKPECTHO-0an0UHbIX (PYHIAMEHTOR HA HAKIOHHBIX OCHOBAHMSX C HC-
0JIb30BAHMEM MOJENM OCHOBaHHA BuHKIEpa ¢ nepeMeHHeIM koddduimentom
KECTKOCTH. ANTOPUTM JIaHHOH METO[MKH BKIIIOYACT B ce0f IIEPBOHAYANILHOE I10-
CTPOEHHE PACYETHOH TPANCIMEBUIHON S0Pl KOHTAKTHBIX JaBneHumit 6e3 yuera ne-
pepacnpeaenenus Juis aecTkux hyHaamenTHbx 6anok. dopma 3M0psl Onpeaenser-
s, MCXO/IA U3 YCIIOBUSA HEPABHOMEPHOCTH pachpesieNieHns K03(hOHIMEHTOB HKeCTKO-
CTH TIOJL TOJOINBOHA PyHAAMEHTHOM NeHTsl. s ruOkux QyHAaAMEHTHBIX OAI0K 3IT10-
pa npro0peTaeT KPHBOJIMHEHHBIA XapakTep 3a CUYeT NePEPACHPEIENEHHS TARTCHHI ¢
MOMOIIBIO PACHETHBIX KOI(duimenToB. [[is NPOBEPKH JIOCTOBEPHOCTH JAHHOTO ajl-
ropuTMa ObUI IIPOBEAEH PACYET 3MIOpP KOHTAKTHBIX JaBIEHUH 1O (YHIAMEHTOM 3
TIEPEKPECTHERIX JICHT HA [ECYAHOM CKJIOHE 110 MPeUIaraéMoi MEeTOAMKE ¥ BBITOJHEHO
CPABHEHHE IOJYYCHHBIX PE3YJIBTATOB C JIAHHBIMH SKCIEPHMCHTOB Ha KPYNHOMAC-
wTabHBIX MOAEAX QYHIAMEHTOR, NPUBEACHHBIX B NPEAIIECTBYIOMMX HCCIEI0OBAHM-
AX, & TAKKE YMCICHHBIX MOJICIICH, PACCYMTAHHBIX C IIOMOIIBIO MEOTEXHHYECKOH TTpo-
rpammel Plaxis 2D. CornocTaBuTenbEbIi aHAIN3 10KA3A, YTO MpeUIaraeMas Miike-
HCPHAasA MCTOIHKA TOIYYCHHS SIMIOPhl HOPMAIBHBIX KOHTAKTHEIX AABJIECHHIT B OCHO-
BaHWM C YUETOM ICHCTBUTENIBHBIX Ne(OpMAallnii aJleKBaTHA W YYMTBIBACT OCOBEHHO-
CTH JIe(pOPMHUPOBAHKS TAKOro THia (YyHIaMEHTOB HA HAKIOHHBIX OCHOBaHHAX. Pac-



XOXKACHHA MEKAY SKCIIEPUMEHTAIBLHOM JIIOPON M TEOPETHYECKOM COCTABMIIO B
cpeasem He Oonee 19%. Jlnst mpakTHYECKOTO IIPAMEHEHHS MTPEUIAraeMOi METOTHKH
BBEIEHEI COOTBETCTBYIOIIME OrPaHUICHHS BETMYHHEI AaBJICHUIA B OCHOBAHHH.

B yersepToli riiaBe Ha OCHOBaHHH 0OPAOOTKH SKCIICPHUMEHTAIBLHBIX JAHHBIX
pa3paboTaHa METOJMKa pacyeTa TMPOYHOCTH MEPEKPECTHO-OAI0UHEBIX (YHIAMEHTOB
Ha CKJIOHAX IPH COBMECTHOM JEHCTBHM M3rMOarOIX MOMEHTOB H MPOMOJILHBIX CHII
Ha OCHOBE JIe(hOpPMALMCHHON MOJICITH C IIPUMEHEHHEM KPUBOJIMHENHON (GOpMBI 2110~
PBI HATIPSDKCHUHM B CHKATOM 30HE GETOHA ¢ yYETOM NepepactpeneeHHOM SMopsl KOH-
TAKTHBIX JaBICHUM.

3aK/Ir0ueH e COIEPXKUT OCHOBHbIE PE3YJIBTATHI M BBIBOJIBI 110 paboTe.

B npuiokeHusix NpeiCTaBIeHbl CBeeHUs 00 MCIBITAaHHBIX (yHAAMEHTAX, a
TAKKC CIPABKH, NMOATBEPKIAIOIIHME BHEAPEHUE PE3YJIbTATOB JMCCEPTAIIMOHHOIO MC-
CJIEJJOBAHHUA.

3. Crenenn 060CHOBAHHOCTH HAYYHBIX II0JIOXKEHMIi, BLIBOZOB H
peKoMeHANUMi

B nmcceprammu npejcrasicHa yTOYHEHHAas METOAMKA pacyeTa MpOYHOCTH I1e-
PEKPeCTHO-0AMOYHBIX (DYHAAMEHTOB HA OCHOBE HambOIEE MOJHOrO y4yeTa Harps-
JKEHHO-/1e(POPMHPOBAHHOIO COCTOAHUSA HAKIIOHHOTO OCHOBAHMS IIPH JICHCTBHH Iepe-
pacpee/ICHHBIX HOPMAJIbHBIX KOHTAKTHBIX JIaBIEHMH 10 [IOA0IIBOH QyH/IaMEHTA.
ITpobnema yuera peaqbHOIO HANPSHKEHHO-AE(YOPMUPOBAHHOTO COCTOSIHUS HAKJIOH-
HOrO OCHOBAHHS IIPOU3BOIUTCS C YYETOM IKCIIEPUMEHTAIBHO YCTAHOBIEHHBIX COOT-
HOLICHUHA H TEOPETUYECKH Pa3pabOTaHHLIX PACUETHBIX CXEM C MAKCHMATBHO IIPH-
OJMKCHHOM K JACHCTBUTENBHOCTH PACKIANIKE BHENIHUX M BHYTPeHHMX yeummit. K j1o-
CTOMHCTBAM pabOThI CJIELYCT OTHECTH IPOBEAEHHBIE IKCIIEPUMEHTAIBHBIC HUCCIIC/IO0-
BAHHSI, MO3BOJIMBIIHE YCTAHOBUTh AHAIMTHYECKHE COOTHOIICHMS MEXIY KOHTAKT-
HBEIMU JIABJICHUAMH, OcaJkaMH U k03 durueHTamMmu xeCcTKOCTH OCHOBaHMs B 3aBHCH-
MOCTH OT JIHHEHHOI'0 PACIIOJIOKEHUs PACUETHOrO CeyueHus (yHIaMEHTa, a TAKKE yr-
Jla BHYTPEHHEI0 TPEHHS TPYHTA. 3aCiyKUBAIOT BHUMAHUE W PEKOMEHJALMH 110 IIPH-
MEHEHMIO MPE/UIaraeMOi METOIMKH pacyeTa sl MPAaKTHYECKOro HCIOb30BaHUS B
PacyeTHOM ITPAKTHKE,

OBocHOBaHNOCMb NONOJICEHUT U 6bIG0008 NO OUCCEPMAYUY TIONTBEPKIACTCS
MCIIO/Ib30BAHMEM OOLIECTIPHHATLIX METOMK OSKCIEPUMEHTAIBHBIX MCC/IE0BaHHIH,
IIPUMEHECHHUEM PACYETHBIX 3aBUCMMOCTEH TEOPHH CTPOHUTEIBLHONM MEXAHHKH, MEXaHH-
KH TPYHTOB M MCXaHHMKH >KC/I€300€TOHA, JOCTaTOYHOM CXOIMMOCTBIO PE3yJIbTATOB
pacuera ¢ pe3yybTaTaMy, IOJYyYeHHBIMH B X0OJ1€ SKCIIEPUMEHTANILHBIX HCCIIEI0BAHMA,
a Take anpodaiuel Pe3yNbTaTOB MCCIEJOBAHWH HA HAYYHO-TEXHMYECKHX KOH(e-
PEHLMAX, CHMIIO3MYMAX, B TOM YHCIIC U MEKTYHAPOIHBIX.

4. HoBH3HA N0JIyYeHHBIX HAYYHBIX IOJI0XKEHHIl, BLIBOAOB H PEKOMeHAaNuii

K Hay4HOH HOBH3HE PabOTHI ClIeyeT OTHECTH:

— OKCTICPUMEHTA/ILHO BBISBIICHHBIC OCOOEHHOCTH B3aUMOJEHCTBHS MEpe-
KPECTHO-0aNOYHEIX (DYyHIAMEHTOB ¢ HAKJIOHHBIM OCHOBAHHMEM, BBIPAXKAIOIMECS B
M3MEHEHIH KOO(GUUMEHTOB KECTKOCTH OCHOBAHHSA M €r0 0CaI0K B MPOIECCE
HArpY>KEHUS HAKIIOHHOTO0 OCHOBAHHSI,



— PacyeTHyI0 MOJellb OTPE/Ee/ICHUs] OPAMHAT 3MMIOPhl HOPMATLHBIX KOHTAKT-
HEIX J2BJEHUH 110 NOAOWIBOH (YHJAMEHTa ¢ YYETOM H3MEHSAIONIErocs Mo IMHE
bankn QyHaamMenTa KOdQOHUIHMERTa KECTKOCTH M H3MEHsIOMeHCA hopMoi 3MIOPEI,
YYHUTBIBAFOIIAS YTON HAKJIOHA OCHOBAHMS;

— @ITOpPHTM pacdeTa MepeKpecTHO-0an0uHEIX (pyHIaMEHTOB 110 TPOYHOCTH C
Y4ETOM IEPCpacrpeIe/IeHnss KOHTAKTHDIX JIABJICHUI 110/ TTOMOMEBOH (PyHIaMeHTa U
muarpamm AeopmuposaHus GeToHa U apMaTyphl (GyHIaMEHTa.

5. [TpakTHyeckas 3HAYUMOCTH Pe3yAbTATOR

IIpakTiieckoe 3HaueHHe pesynsTaToB paGoThl 3aKmiouaeTes B paspaboTke ap-
TOpOM METOJAMKM pACYETOB KOHTAKTHLIX JAABIEHWH B HAKJIOHHOM OCHOBAHHU H
HanpsHKEHHO-Ae()OPMUPOBAHHOIO COCTOSHHS KEIe300ETOHHBIX OaN0K MEepPEKPECTHO-
ro GyHAaMEHTa 1PH MPOCKTHPOBAHUM 3MAHHH M COOPYKEHHHA HA CKIOHAX IIpH pas-
JMYHBIX YTJTaX HaKIOHA OCHOBAHHA M YPOBHSAX BHEMIHEH Harpysku, OHa MOKeT GBITh
MCIIOJIb30BAHA B IPAKTHKE NPOEKTHPOBAHMA M OLGHKH HecyiueH criocoGHOCTH KOH-
CTPYKUHH QyHAaMEHTa, NO3BOJISAA NONYYHTE 6Oee TOUHBIE PE3YILTATHI pacuera, B
TOM HHCJI€ M IPK IKCIEPTHOH OLEHKEe HECylIel CrocOOHOCTH ¢ YYETOM MpHBE/IeH-
HBIX OrpaHHYCHHH M COOTBETCTBEHHO 0OJEe TOYHO OLEHHTH YCIOBHMSA B3aHMOIEli-
CTBHS CHCTEMBl «OCHOBaHHUE-(DyHIAAMEHT» IIPU NPOEKTUPOBAHUH, 4 TAKXKE 00CIEN0-
BAHHHU 371aHHH H COOPYKEHHH Iepe/l peKOHCTPYKIIHEIL,

JIMYHBIH BRI COMCKATENA 3aKIIOYAETCS B €r0 HEOCPEICTBEHHOM YHaCTHH
B MTOJIYYCHHUM HCXOAHBIX AaHHBIX, pa3paboTKe dKCIIEPHUMEHTANBHBIX CTCHIOB H METO-
AMKHM MACTIBITAHAH, MO/GNBHBIX IKCTIEPHMEHTAX 110 HCCIEAOBAHMIO H YCTAHOBIICHUIO
0CODEHHOCTEH B3aMMOJEHCTBHS MEPeKPECcTHO-GaloUHEIX (GyHzaMeHTOB ¢ HakK/IOH-
HBIM OCHOBaHHEM, B 00paboTke M MHTEPIpPETALHH IKCTIEPUMEHTAIBHBIX JAHHBIX H
anpo0aLuy pe3yIbTaTOB UCCIE0BAHMS.

6. JlocToBepHOCTD pe3yabTaTOB HCCIe 0BaAHMI
[MoaTBepxaeHHUEe TOCTOBEPHOCTH H 060CHOBAHHOCTH [IOMYyHEHHBIX NOJOKEHUH
M BBIBOZOB OOECHEUEHO HCITOIB30BAHAEM OOGILETPUHATHIX METOLMK IKCTIEPUMEH-
TAIBHBIX HCCIICNI0BAHNH, MPHMCHEHHEM DACUETHBIX 3aBHCHMOCTEH TeopHit CTpOHU-
TEIBHOH MEXAHHKH, MCXaHMKU IPYHTOB M MEXaHHKH elle306eToHa, Xopoumei cxo-
AUMOCTBLIO PE3YNLTATOB pACuCTa C Pe3ynbTaTaMH, MONY4YEHHBIMH B XOfie DKCIIEpH-
MEHTAJIBHBIX MCCICNOBAHMH.

7. 3aMeuaHUsI 10 AMCCEPTALHOHHOIN pabdore

I. He obocrosano, n3 kakux coodpakeHuit B SKCIEpHMEHTaX GbLTK BbIOpaHbl
yTi1bl HaKioHa cknona 0°, 15° 1 30° (crp. 46).

2. Ha puc. 2.9 (ctp. 55) aBTOp NPUBOAMT IpadMK 3aBUCHMOCTH HpeaeabHOM
Harpy3Kki Ha (QYHAaMEHT OT MIMPHHB! MOAOWIBEI IPH o = 0° W OTMEuAeT, uTo «npu
yeenuserun wupurel nodowest b & 2,4 paza nazpysxa P yeenununace ¢ 3 paza». Toy-
HO TaKHE K€ BBIBO/IbI ClICTaHhl aBTOPOM 1 NPH & = 15° (puc. 2.21, ctp. 67), M npH a =
30° (puc. 2.33, ctp. 79). [Ipu 3TOM HEACHO, MCXOMS H3 KAKHX KPHUTEPHEB HalaeHa
[pejie/ibHas Harpy3Ka, a TAKXKe T0YeMy ¢ yBeJIHYeHHEM YIJla HAKIOHa OCHOBaHus ¢ ()



Ao 30° oHa Bo3pacraer 0aMHaKoBO (B 1,33 pasa) AnA BCEX 3HAYeHWil LIMPHHBI MO-
JOLUBBI.

3. Ilpu ompeneneHHH Ha (QUIAYECKUX MOENAX KOHTAKTHEIX NaBIEHUH TI0
AmaHe Gauku Bcex Tpex @ynmamenTos O-1, -2 u d-3 (puc. 2.12, 2.13, 2.14) aBro-
POM YCTAHOBIICHO YBE/IMYEHHE JaBJICHHA 110 Mepe MPHOIMKEHHA K YIepKUBAIOIICH
KOHCTPYKIMH (TIpumepHO Ha 15-20% OTHOCHTENBHO JABIECHHA NMOJ aNbHEH MHome-
PEYHOH JIEHTOH), 011AK0, HE TaHO OOBACHEHHE, ITOUEMY BOZHUKACT TAKOI 3(hpexT Ha
FOPH3OHTANLHOM OCHOBAHUH MPH BEPTHKANLHOM MPHJIOKEHHH HATPY30K, a Taioke
OFEMY YACPAKHUBAKOLIAL KOHCTPYKLUMS B JAHHOM CIIy4ae OKa3bIBAeT BIHSHHE HA Me-
PEpaCTpe/IelIeHne HATIPAKEHNA. B ijieanbHoM Cllyuae NPH ropH30HTAIBHOM OJHO-
PONHOM OCHOB2HHMM M PaBHOMEDHOM 3arpy)KEHHH BEPTHKAJILHON HArpyskoii aapie-
HHE IO KaX/IOH M3 JICHT NOJKHO OBITh OHHAKORBIM.

4. VI3 nipuBeaeHHOr0 Onucanus (U3NIECKOW MOIETH | Pe3yIbTaTOB MOIEJIH-
POBAHHA HEIIOHATHO. YUHTBIBANOCH JIM BIHSAHHE M3MEHSIOWIENCS 110 JUTHHe (yHa-
MCHT4 MOIIHOCTH OCHOBAHHA Ha (OPMHPOBAHIE IMIOPL] KOHTAKTHBIX HaTIpsHKeHUH,

5. ABTOPOM BBINIOJIHEH pacyeT KO3DDUIMEHTA KECTKOCTH OCHOBAHMS K (puc.
2.15 - 2.17, cp. 60-61), enurnua U3MEPEHHA KOTOPOro ofo3nayeHa Ha rpadMkax,
Kak kr/m’. OnHaxo, B paGoTe He OINUCAHO, KaK pacCYUTHIBANICA KO3()(HIMEHT KecT-
KOCTH, ¥ TIOYCMY MOJTydeHa Takasd pasMepHocTh. Takke He 06bsicHen addexr yseu-
YeHUs KO3(QQUILMEHTA KECTKOCTH OT «8epXHel» OMOpBI K CHUCHEL», KOTOPHIE Ha
TOPH30HTAILHOM OCHOBAHMH HE MMCIOT PA3IMYHil U MEPEeaaloT OJHHAKOBBIE BePTH-
KalbHbIE HATPY3KH,

6. B 3-if rnase npu paspaborke MeTOIMKH ONpPEJCIIEHU HOPMAaJIbHLIX KOH-
TaKTHBIX JABJICHUH B OCHOBAHHHM IIPH B3aUMOLCHCTBUM C NEPEeKPeCcTHO-0AT0YHEIM
(DYHAaMEHTOM aBTOP HCMOAB3YEeT pe3yNbTaThI OKCTIEPUMEHTA (rnaBa 2), NpH 3TOM
BBIBOZMT K03 uuuent J; (ctp. 96), yuntriBaouimit HCPaBHOMEPHOCTh pacrpe/ere-
HHA OCANOK MO JUIMHE CKIOHA U OHpEJe/IseMblil Yepes yron HakIOHAa (pyHzamenTa «
(bopmyna 3.7). B nanbHelIiem aBTop enaeT BHIBOJ O TOM, 49T0 «KO3(PHIMEHT J
MCHACTCA B 3aBHCHMOCTH OT yIVla HAKJIOHA OCHOBaHHA 0T 1,47 mpu a = 0 no 3,31
npu @ = 45° HesicHo, HA OCHOBaHMM HEro CAENaH TAKOH BHIBOJ, MOCKOJIBKY JKCITE-
PUMCHTEI C yIJIOM HaK/IOHa (hYHIaMEHTOB o = 45° He NMPOBOAMIUCH ¥ BOZMOKHOCTE
SKCTPANIOJIAIIA pe3y/IbTaTOB IKCIIepHMEHTA Ha MHTepBa 30° < o < 45° »e jgokazaHa,

7. Ilpn MOReNHpOBAHNY U paspaboTKe METOMMKH ABTOPOM TPHHATA abComoT-
HO HETIOZBIKHAA y/ICPXKUBAIOIIAS KOHCTPYKIMA. B peansHsIX ycioBuax, mpu 3a-
KpeILICHHH YAEPKHBAIOLICH KOHCTPYKIHH Ha CKJIOHE, B 3aBHCHMOCTH OT €€ KOH-
CTPYKTMBHBIX OCOOCHHOCTEH, BOSMOXKHLI €€ KaK BepTHKAIbHBIE, TAK I rOPH30HTAITB-
HBIE NeOPMAIMH COBMECTHO € TPYHTOM, 4YTO [OBIHMSET Ha HalpsKeHHO-
AepOPMHPOBAHHOE COCTONHIE HAKIOHHEIX DYHAAMEHTOB U X OCHOBaHKA, BKIIOYAS
[ICpEpacTpeLeICHIE KOHTAKTHBIX HAMPSHKSHHH IO NMoA0MBOH. BEUIO OBl 1enecoo6-
PA3HBIM YTOYHMTE B paboTe, A KaKHX [apaMeTpoB YAep KHBaoLeil KOHCTPYKIHH
CIpaBelIiBa IPe/UIOKCHHAS METOLHKA, a TAKKe PEKOMEH/IOBATL PALIHOHANBLHBIE I1a-
pPaMeTpsl TAKOW KOHCTPYKLIHH.

8. J11A MOBBIIEHHA NPAKTHYECKOIT 3HAYUMOCTH paboTeI aBTOPY ClIef0Ban0 Gbl
Pa3paboTaTh PEKOMEHIAUHMH [0 PALMOHATEHOMY 3arpyKEeHHIO paccMaTpuBaeMbIX
(yHIaMEHTOB UL BRIGOPA ONITUMAILHON KOHCTPYKIIHH 30aHHA.



8. O0mas oneHka qHCCEPTANHOHHON padoThI

CpenaHHble 3aMe4aHHs HE CHMIKAIOT LUEHHOCTb M KAYECTBO MpeACTABIECHHOM
pabotsl. Jlucceprauus CONEPKHT HOBBIC HAYYHBIE M NMPAKTHYECKHE PE3YILTATH W
TMONOKEHHS, CBHACTE/ILCTBYIONINE O TMYHOM BKJIaJIe aBTOpa B HAy4HBIE HCCIIEAOBa-
HHUS 110 3a4BJIEHHON HAYYHOH CHeLHAILHOCTH.

O BBICOKOM YPOBHE NOArOTOBIICHHOH MCCEPTAllMM CBHAETEILCTBYET MHOIO-
yycaeHnsle nybnukanuu: onybnukosano 15 neyarueix pabot: 3 — B peliCH3UPYEMBIX
Hay4HBIX H3JaHuAX, pekomeHayemeix BAK P®. OcHoBHele pe3yiasTarThl paboTsl JI0-
noeHbl MW 00CYKaeHbl HAa 12 MEHIYHAPOAHBIX H PErHOHANBHBLIX HAY4HO-
MPaKTHYECKHUX KOH(EPEHLUAX.

Hucceprauusd H aBropedepar H3IOKEHbBI TEXHHYECKH I'PAMOTHBIM H3LIKOM.
Crpyxtypa ¥ oopMIIeHHE JIHCCEPTALMK M asTopedepara cooTpeTcTBYIOT Tpebosa-
HusmM 'OCT P 7.0.11-2011.

ABTOpe()epaT COOTBETCTBYET COACPIKAHMIO JIMCCEPTALMH.

[IpeacrapieHHas JMCCEpPTAlMsA ABIACTCA 3aKOHYEHHON Hay4HO-KBanHpuKa-
LIMOHHOM paboToi, B KOTOPOi pa3paboTaHbl SKCIEPUMEHTATBHO-TEOPETHYECKHE OC-
HOBbl B3aMMOJEHCTBHA nepexkpecTHO-0anouHbiX (DYHIAMEHTOB ¢ HAKIIOHHBIM OCHO-
BAHMEM, HMEIOLIME BKHOE 3HAYCHHE IS TEOPHM M NMPAKTHKH MPOSKTHPOBAHMSA 0C-
HOBaHMH M (PYHAAMEHTOB 3/1aHUI M COOPYIKEHHIA.

Huccepraumonnas pabora bapeikuna b.1O. coorsercrByeT Tpebopanusam 1.9
«[Tonoxxenus 0 MopsaKe NPUCYHICHUS YHEHBIX CTeNeHe» yTeepxaeHHbM [TocTa-
HosjieHue [Ipasurenscrea PO ot 24.09.2013 N 842 (pea. ot 28.08.2017).

Ha oCHOBaHHH BBIIEH3NI0KEHHOIO ABTOP JMCCEPTAIHOHHOH paboThl HA TEMY:
«IKCMICPUMEHTAIBHO-TCOPETHYECKHE  OCHOBBI  B3aUMOJEHCTBHA  MEPEKPECTHO-
OanovHbIX (YHAAMEHTOB ¢ HAKIOHHBIM OCHOBaHMEM» bapbikud Anexkcanap Bopuco-
BHY 3ACITY>KHBACT MPHCYHACHHS YYCHOH CTENEHU KaHJuara TEXHUYECKHX Hayk 110
cnenranbHOCTH 05.23.02 — «OcHoBanHs W (DYHAAMEHTBI, MOI3EMHBIE COOPYKEHUS.
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[Ipencenarento nuccepTalmOHHOTO
coeta /1 999.194.02

1.T.H., mpodeccopy
[Tmennukunoi B.A.

A, IlpoxonoB AnnOept FOpbeBuu, nar0 CBOE cOIIacHe BBICTYNHTh B KayeCTBE
ouIMaIbLHOTO OIIMOHEHTa Mo nuccepranuu bapbikuna Anekcanapa bopucoBuua Ha

TEMY:
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