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AKTYaIlbHOCTB TeMbI HecTe[0BaHMiL,

B Pecny6muke Tamxuxucran ¢yHKIHOHMpPYIOT 7099 TUAPOTEXHUYECKUX
COOPYXEHUH DasINYHOr0 Ha3HAYCHWS, BKogaromumx 36 kpymuerx I'TC, okoino
350 wmppuranHoHHBIX BOJI03a00pHEIX  COOPYIKEHHix CpelHeH  MOIIHOCTH,
MarucCTpajibHble KaHalbl, KOJIUICKTOPHO-/IpEeHaXHasT CETh, HACOCHEIE CTaHIIUH U
APYTHE THUNPOTEXHUYECKHE COOPYKEHHS». 3a Hocnenune romer (25-40 ner) B
Pecnny6muke Tamxukmcran HabIIroaeTcs IpOecc MOATOILIEHHS OOIIMPHBIX
TEPPUTOPHA, CIIOKEHHBIX, B OCHOBHOM, JIECCOBLIMH IIPOCAIOYHBIMH TpyHTaMH
pasiuiHOE MomHocTH. ONHOM M3 BaYKHBEIX Ipo0ieM 00ecHeYeHns HaTeKHOCTH
SKCIUTyaTalldk M CTPOMTENLCTBA THAPOTEXHHYIECKHX COOPYKEHHH Ha ClabbIx
BOZIOHACBIIIEHHBIX TIMHUCTHIX IPYHTAX SBISIETCS IPOTHO3 IehopMaluii rPyHTOR
KaK OCHOBaHHA, TaKk B COOPYKEHHSX, XapaKTEPU3YIOINXCSA 3HAYUTEILHOL
HEJIMHEHHOH nepopmanuei 51 IIepEMEHHOH BOJOIPOHULIAEMOCTHIO.
OnHoBpeMeHHBIH yuer B 3a/iadax KOHCONMUNANUY HM3MEHYMBOCTH yKA3AHHBIX
CBOWCTB, a TakXe IIOKazaTeseii TPYHTOB B HCXONHOM (TIPUPOJHOM) HAIPSHKEHHO-
HehOPMHUPYEMOM  COCTOSHHM IpU  HM3MEHSIOLIeHCs (YMeHpIIatOmEeics)
TICPBOHAYANBHOH BEICOTOMH MacCUBa B IpoLecce KOHCOTMIaINH, TI03BOJISIET CYIUTh
00 aKTyalbHOCTH TeMEbI AUCCEPTAITMOHHOIO HCCIIeJ0OBAHMSL.

HocToBepHocTs M HOBM3HA HCC/ICNOBaHAH, NOJYYEHHBIX Pe3y/IbTATOR,
BLIBOMOB H peKOMeH1auuii, chpopmyIHpoBaHHbIX B AHCCEPTAIHH.

Lems paGoTsr - peammsamms KOMIITTeKCa HAYYHBIX W IPaKTHYECKHX
UCCICNOBAHUH 110 pa3paboTKe KONMYECTBEHHOH 1 Ka4eCTBEHHOM OLIEHKH
nedopmanmit  ciabprx BOIOHACHIIIIEHHBIX  IIHHUCTBIX T'PYHTOB  OOJIBIIOH
MOIHOCTH, O0ECIEYNBAIOIIIX IKCILTyaTallHOHHYIO HAIEeXHOCTh M GE30MaCHOCTE
THAPOTEXHUYIECKUX U IPYTHX HIDKCHEPHBIX  COOPYXKEHHUi,  SABIISIOIIMXCS



MOII[HOCTH, 00ECIIEYMBAIOIINX SKCILUTYATAIIMOHHYIO HaJeXHOCTh M 0e30MacHOCTh
THIPOTEXHUYECKUX W  JPYTUX HIDKEHEPHBIX COOPY)KEHHH,  SBIIAIOIIUXCS
aKTyaJIbHOH 3a/a4eil pa3BUTHA HOBOTO HaIIpaBIeHUs B 00IACTH HayK O 3eMre.

JUist  MOCTHOKEHWS IIOCTaBIEHHOM LENM BBIIONHSAINCH HCCIEIO0BAHUS
neopManvi ¥ IPOHULAEMOCTH CIA0BIX BOJOHACHIIIEHHBIX TTHHHUCTHIX I'PYHTOB
Ha NpHOOpax ONHOOCHOTO M TPEXOCHOTO CXXaTus (CTabMIOMeTpax) ¢ 3aMepoM
BCIMYMHBI IIOPOBOro JnamieHus. IIpemverom wuccienoBaHmil ABISINCH, B
YaCTHOCTH, OOpaslBl BOJOHACHIIEHHBIX [VIMHUCTHIX (HIHCTHIX) TPYHTOB,
IIPEJICTABIICHHBIX MJIAMH BEPXHHX TOPHU30HTOB MSATKOIIJIACTUYHOM M TIACTHYHOM
KOHCHCTEHIIMEH, YTO CTajo BO3MOXHEIM IIOCTE HX OTOOpa TPYHTOOTOOPHHKOM
HOBOH KOHCTPYKIIUH, Pa3spabOTaHHOro HPH HEIOCPENCTBEHHOM YYacTHH aBTOpa,
IOJTyYUBIIEr0 IMMPOKOe NPUMEHEHHE TIPY IIPOM3BOJICTBE M3BICKATENBCKUX PaboT.
OTO  MNO3BOJMIO  ONpeneNiTh  AeOpMaldy  pasyIUIOTHEHHHS  ClabbIX
BOJIOHACBHIIIEHHBIX TIHHUCTBIX TPYHTOB IPH IOJbeMe O00pasloB Ha JIHEBHYIO
IIOBEPXHOCTh M CHATHH NPUPONHOW Harpy3kH. VICIONIB30BaHWE MaTeMaTHYECKOrO
amrapara W SKCIEePUMEHTATbHBIX [aHHBIX IO3BOJNUIIO OIpENeNsaTs W JpyrHhe
IIapaMETpbI, BXOMAIIHME B 3aBUCHMOCTH pa3pa0OOTaHHOTO COMCKATEIEeM METoJa
IIONy9eHMSI HMCXOMHOH (IPHPONHOM) KOMIIPECCHMH TIPYHTOB B MAacCHBEe WU
YCTaHOBJICHHS CTEICHH YIUIOTHEHHOCTH (B YaCTHOCTH, HEeIOYILUIOTHEHHOCTH HIIH
HOPMAJIbHOH YIIOTHCHHOCTH) TIPYHTOB MacCHBa B IIPHPOAHOM HAIpSKEHHO-
ne(GOopMaIrMOHHOM COCTOSHHH.

Hcnons3oBanve  pa3pabOTaHHOM  TeOpMM  KOHCONHIALNM  CIa0bIX
BOJIOHACBIIIEKHHBIX ~TPYHTOB IIO3BOJNMIIO PACCUUTATH OCAOKy OCHOBAHHUS
(«OCamovHOM MyJBIBD») 3eMIIIHBIX HACHIIHBEIX COOPYKEHHH, BO3BOAMMEIX Ha
c11aboM BOJIOHACKHITIIEHHOM MIMCTOM OCHOBAHUH.

HoBusHo# wmcclenoBaHW, TIOMyYeHHLIX pe3yabTaTOB, BBIBOIOB W
peKoMeHfanui, CHOPMyJIMPOBaHHEIX B  JHCCEpPTAlldd, MOIYT  CIyXHTb
TEOPETUICCKUE OCHOBBI KOHCONMIALMM CIIA0BIX BOMOHACHIIEHHBIX TJIMHUCTHIX
TPYHTOB € Y4YeTOM HUX HEIMHEHHOW HedopMUpYyeMOCTH, IepeMeHHOM
IPOHUIACMOCTH W MCXOJHOIO HANpPSKEHHO-NeHOPMUPYEMOIO COCTOSHHUS B
MacCCHBE, METOJMKa OIpeNeNICHUs] BBICOTHl KaIMJULIPHOTO HOAHSTHS IIOPOBOM
KUIKOCTH IIPH KOJIEOAHUSIX YPOBHS IPYHTOBLIX BOJ B MacCHUBE Ha MOATOILISEMBIX
Teppuropuiax. IlocTaHOBKa W UHCIEHHOE pellleHde 3aiadd  (HUIBTPAIMOHHOMN
KOHCOJI/IAIAY  CNIA0bIX BOJOHACHIIEHHBIX TJIMHUCTBIX TPYHTOB C YYETOM
HEIUHEWHOU Ne(OpMHUPYEeMOCTH, IIePEeMEHHOM BOIOIPOHUIIAEMOCTH, HUCXOIHOTO
HaIlpsDKEHHO-1e()OPMHUPOBAHHOTO COCTOSHMUS TPYHTOB, a TAKKe YMEHBIIAIOMEeHCs
npr  UIbTPAMOHHON KOHCONMIALUE II€PBOHAYANBHON BBICOTEI IPYHTOBOIO
MaccuBa. B aHHO#M MOCTaHOBKe 3a[jaua pellaach BIlepBble. [IpH 5TOM aBTOpPOM
pa3paboTaH METOA OIpeleNeHHs PeONOTMYECKMX IapaMeTpoB  (CKOpocTei
HapacTaHWs W 3aTyXaHHs IIOJI3Yy4eCTH) CIaOBIX BOJOHACKHINIEHHBIX TIHHUCTHIX
TPYHTOB B IIpOLiecCe BTOPUIHOMN KOHCOJIMIALIUH.

3HAYUMOCTh /Il HAYKH H HPAKTHKH [OJYYeHHBIX ABTOPOM
pesyibTaToB. PaboTa HMMeeT HECOMHEHHYIO TEOPETHUECKYIO M IPaKTHUECKYIO
3HaYMMOCTh II0JIyYEHHBIX PEe3yJIbTATOB.



Teopemuueckasa 3Havyumocmes pabomuvl 3aKIIIOYAETCS B METOMOIOTHYECKOM
IIOIX0JI€ K 0OOCHOBAHHUIO KOJHYECTBEHHOM M KaueCTBEHHOM OIeHKH [edopMariuii
CIabBIX BOJOHACKHIICHHBIX TIIMHUCTBIX TPYHTOB OOJBIION MOIIHOCTH, C IEIBIO
000CHOBaHUS 3KCILTyaTalMOHHOM HaJIEXKHOCTH " 6e3omacHOCTH
THJIPOTEXHUYECKUX COOPYKEHUH U IPYTUX UHKEHEPHBIX CUCTEM, OA3UPYIOITHMCS
Ha OIPENEIICHUU BEIWYMHBI OOBEMHOIO pAaCIIUpEeHHs] OOpasloB TpyHTa IIpH
oTOOpe W NOJHATHU Ha JHEBHYIO IOBEPXHOCTH; pa3pabOTKe MeToja pacdera
0CaJOK TUIAPOTEXHUYECKUX M APYTUX WHXKXEHEPHBIX COOPYKEeHMHM Ha CciaadbIX
BOJIOHACHIIICHHBIX [NIMHUCTBIX OCHOBAaHWSX; ONpEIeNICcHUN W3MEHEHUIH paiyCoB
IIy3bIPPKOB PaCTBOPEHHOI'O T'a3a B IIOpax ¥ 3HaYEHUN CTEIIeHN BIa)KHOCTH IPYHTOB
II0 TIyOMHE MacCHBa, OIPENeNIeHWH BBICOTHl KANMUIIPHOTO IOMHATHSA IIOPOBOM
YKUIKOCTH B IIOATOIIIEMOM MaccuBe. YUHCIeHHOe pellieHue 3a0aur KOHCOIH AT
crabBIX BOJOHACHIIEHHBIX TJMHUCTEIX TPYHTOB C Y4eTOM HEJIMHEHHON
nebopMHUPYEeMOCTH M IIEPEMEHHON IIPOHUIIAEMOCTH TPYHTOB, HCXOIHOIO
(IpEpOIHOTr0) HaPsHKEHHO-Ie()OPMHUPOBAHHOTO COCTOSHHUSA IPYHTOB B MacCHUBE U
YMEHBILIAIOIIEHCcA  IepBOHAYalNbHOM  BBICOTBL ~ MaccMBa B IpOIECCe
GUITBTpaITIOHHON KOHCOIH/IAITHH.

IIpaxmuyeckasa 3Hauumocmv pabomvl 3aKIIOYAETCA B HCIOIL30BAHMH
Pe3yIbTaTOB SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX UCCIeI0BaHUHN MIPH IPOTHO3E
nedopmanuii THAPOTEXHUUECKUX (HACBITHON 3eMIISHON IIJIOTHHBI) M JAPYTHX
HHDKEHEPHBIX COOPYXKE€HHU, BO3BOAUMBIX Ha CJIaObIX BOJAOHACKHIIIECHHBIX HIIMCTHIX
rpyHTax Oompirof womrHocTH. Kak pesynbTaT COBMECTHOM IesSTelIhHOCTH,
HEKOTOpBIE M3 3alad M ITOJOXKEHUN AUCCepTalluy TOJIYYMIN CBOE OCBEINECHHE B
COBMECTHBIX C aBTOpPOM IyOJMKaIMsIX M HaydHBIX Tpyaax 1mpod. Tep-
MaprupocsHa 3.I. «IIporHo3 MexaHWUECKMX TIPOIECCOB B  MacCHBax
MHoOrogasselx rpyHTOB» (M.: Hempa, 1986.- 292 c.) u «Peomoruueckue
[IapaMeTphl T'PYHTOB U pacyeTsl OCHOBaHWM coopyxenuit» (M.: Crpoiinznar,
1990.- 200 c.), a Takxe yuebHukax «Mexanuka rpyaToB» (M.: Uzg. ACB, 2005.-
488 c.; M.: HM3g. ACB, 2009.- 553 c.), peKkOMeHIOBaHHBIX CTyIEHTaM W
acIupaHTaM, OOydYaroIUMCs II0 HaIpaBJIEHHWIO MOATOTOBKU «CTpPOUTENBCTBOY,
HH)XXEeHepaM-reojioraM, THAporeojoraM H APYrUM CHEIHaINCTaM B 00JacTH
CTPOUTENBCTBA.

CreneHr O00OCHOBAaHHOCTH HAYYHBIX IOJIOKEHHi, BbIBOJOB M
peKoMeHIa .

Hayunsie 1105105keHYs, BEBIHOCUMBIE Ha 3aIUTY, BEIBOABI M PEKOMEHIAIINH B
JOCTaTOYHOU Mepe 0OOCHOBAHEI U JIOTUYHO BEITEKAIOT U3 COAEpP KaHMs pabOoTHI.

Crpykrypa u o0bem aAuccepTanuu. /luccepraimonHas paboTa COCTOUT U3
BBEJICHUS, IIECTU IJIaB, 3aKJIIOUEHUS U CIHCKA HCIIOIB30BAHHBIX JIMTEPATYPHBIX
UCTOYHUKOB, COCTOALIEro W3 367 HaMMEHOBaHWN U S5-TH NpuioxeHuH. OOImit
00BeM JuccepTaluu cocTaBisaeT 318 cTpaHull, BKirodas 62 pucyHka u 14 tabiuil.

Copaep:xanue quccepTanum, ee 3aBePIIEHHOCTb.

Bo BBegeHun 000OCHOBaHa aKTyaJIbHOCTh M3ydaeMou MpoOiieMbl paboThl U
CTEIIeHb HAy4HOH ee pa3pa0OTaHHOCTH, OIpefeNeHsl O0BeKT U IpeaAMeT
UCCIIeIOBaHUS U COPMYJIHUPOBAHEI LIejlb Y 3aJ(a4d HCCIeoBaHui. JlaHa oO0Iiad
XapaKTepUCTHUKa IPEeICTaBICHHOM paboTH, IpHBEICHa HaydHas HOBH3HA W



OCHOBHBIC IIOJIOXKECHMsI, BBIHOCHMEIE Ha 3alllUTy, a TaKXke TeopeTHdecKas Wu
NpaKTHIeCKas 3HAYUMOCTH pPabOTHI, OCBELIeH JIMYHBIA BKJIAJ aBTOpa B
JOCTIKEHUE ITOCTaBICHHOH eI .

Ileppass rnaBa 1OCBAIEHa  aHANU3Y COBPEMEHHOIO  COCTOSHHSA
HCCIIEJOBaHUH 1e(opMUPYEeMOCTH U IIPOHMIIAEMOCTH CIA0BIX BOMOHACHIIEHHEIX
ITTMHUCTBIX TPYHTOB. (OTMedaeTcs, YTO B pa3BUTHE TEOPHH KOHCOIUIAIUH
BOJOHACHIIIIEHHBIX  TNIMHUCTBIX TIPYHTOB  3HAUMTENLHBIA  BKJIAL  BHECIH
BBIAtOIMecs y4eHble Kak ['epceanoB H.M., 3apenxuit 10.K., Kcenodonros
AWM., Macnos H.H., ITonsmms J1.E., Tan-Teenr-Ku, Teitnop /1., Tepnaru K., Tep-
Maprupocsn 3.I'., ®nopun B.A., Lprrouu H.A., Ilykre JI. u apyrue He MeHee
U3BECTHBIC y4YEHBIE, M3Y4aBIIUE KOHCOIUIAIIMIO BOMOHACHIIEHHBIX [NIMHUCTBIX
TPYHTOB C OOINETEOPETHIECKUX IO3UIHH, a TaKKe ¢ TOUYKU 3PEHHs KOHKPETHOTO
UX MWCIIONIB30BAaHUS B Ka4eCTBE OCHOBAHUM 3JaHUM W 3eMIITHBIX COOPYXEHHH,
00BACHAT (PU3UIECKYIO CTOPOHY 3TOrO IIPOLEcca.

OpHako, HeNOOLEHKAa KOJNMYECTBEHHBIX M  KAdeCTBEHHBIX CTOPOH
ne(OpMUPOBAHUM BO BPEMEHH, IOTPeOOBAO0 MPOBENEHHUS IOIOIHHUTETHHEIX
UCCIEOBAaHUA 10 COBEPIIEHCTBOBAHMIO METOJOB pacyeTa OCagoK MpH
KOMIIJIEKCHOM y4eTe 3aKOHOMEpPHOCTeH neOopMHpOBaHMS NAHHBIX TDPYHTOB, a
TaKke WX IapaMeTpOB B YCIOBHAX €CTECTBEHHOTO (OPMHUPOBaHHSI, T.€. B
HCXOIHOM (IIPHPOJHOM) HAIPSIKEHHO-Ie() OPMUPYEMOM COCTOSHUH.

O BaXXHOCTH pacCcMaTpUBAaeMOI'0 JHUCCEPTALMOHHOIO MCCIIEOBAHUS IS
pecryOnukn TaJPKMKHCTaH TOBOPUT 00BEM T'HMAPOTEXHHYECKOIO CTPOUTETHCTBA
«...B Tamxukucrane paHee BO3BENEHEI, BO3BONATCA H 3KCIIyaTupyrores 11
KPYIHBIX THAPOYy310B (B T.4. Porymckuii, Hypekckuii, rumpoysen «Caurrymay,
baiinmasunckuit, Katracolickuii, [laranacoiickuii, I'omoBHOMH, MyMuHAOaICKHA,
Kaiipakymckuii, rugpoysen «Canrryna-2), a Take kaHansl (Baxmickuii,
I'mccapekuit, unsapsunckuit, Yybekckui, kanan lexkanabam u ap.), TOJIOBHBIE
BOJI03a0OpHEIE CcOOpyxeHMs Ha pekax (Baxmy, ITsmmx, HMchapa u ap.),
TUIPOTEXHUYECKHE KaHAIBI (M3 BogoxpaHunuina Aaiimasurckoii '9C, Hypekckoii
I'SC u B fIBanckoM paifoHe), a Tawke mokeps! (IllypaGamckmii, Jlakaiicoickuit,
Wivacodickuii ¥ Ap.) ...». BCE YKa3aHHbIe THAPOTEXHUYECKHE COOPYKEHHS,
BO3BEJICHHBIE [UIS IL€Jed TI'UIPOIHEPreTUKH, ONHOBPEMEHHO SBIIIIHCH U
HUCTOYHUKAMH OPOIIEHHS CEIbCKOX03ANCTBEHHBIX KYJIBTYP KaK Ha OCBOEHHEIX, TAK
A BHOBb OCBaMBAEMBIX 3€MIIIX IS CEIBCKOXO3SUCTBEHHOTO HCIIONIb30BAHM.
OnHako, BEICOKHE HOPMBI OPOIIEHMS ¥ OONBINKE 3alachkl BOIBI, KaK CIEACTBHE,
TIOCITY)XUTH MIPHYUHON ITOATOINIEH) OOIIUPHBIX TEPPUTOPUH U MOABEMY YPOBHS
TPYHTOBBIX BOA. B cBA3M ¢ ueM BaxHOH mpoOieMoil It pecIyOIuKu
TamxuKuCTaH CTaIO0 CTPOUTENHCTBO Ha IMOATOIISIEMBIX TEPPUTOPHAX, CIOMKEHHBIX
MaKpOITOPUCTHIMU JIECCOBLIMU I'PYHTAaMH, YTO U IOTPeOOBANO PA3BUTHUSA TEOPHH
pacdera KOHCONMIJAIUMM CHaOBIX BOJOHACBIIICHHBIX TJHHUCTHIX TIPYHTOB B
OCHOBaHMM  TMIPOTEXHHYECKHX  COOPYXECHHM  T'HAPOSHEPTeTHYECKOIO U
MEIMOPaTUBHOTO Ha3HAUCHHS.

B oroii ke TmaBe IpuBeneH 0030p pabOT IO TEOPETHYECKOMY
UCCIIC[IOBaHUIO MOJIEJIEH COCTOSHUS INIMHUCTHIX I'PYHTOB, OOBACHAIOMUX PabOTy
OCHOBAHUH IIpU JEHCTBUY BHEITHUX HATPY30K.



Bropasi riiaBa mocasleHa 0OBEKTAM M METONAM HCCIENOBAHHES CIAGbIX
BOZIOHACBIIIICHHBIX TTIMHUCTBIX TPYHTOB, IPUBEJCHB (U3UYECKHE IIOKA3aTeNH
HCCIICIOBAHHBIX TPYHTOB, 0COOEHHOCTH KOHCTPYKIHH IPUGOPOB U 060PYIOBAHHS,
HCIIONIb30BABIIMXCSA DX BBINONHEHWH HCCIEJOBaHUM, a Takke MpHBE/eHa
METOJVKA BBITIONHEHUS SKCIIEPUMEHTANBHEIX paboT.

Hccnenosanus IpoBOIUINCH CO CIaOBIMK BOIOHACHIIIEHHBIMHI [IMHACTHIMH
TpyHTaMH, I[PENCTABIAIOIIMMU  clabble  BOJOHACKIIEHHBIE  MJIMCTBIE U
BOJIOHACBIIIIEHHEIE JIECCOBBIE IPYHTE.

OGBoZIHEHHBIE TTeCCOBBIE TIPYHTHI JIAHHOTO paioHa XapaKTepU3yIOTCI
MTOBBIIAIONIAMCS YPOBHEM I'DYHTOBBIX BOJI, CE30HHO BBIXOJSINAM HA HHU3MHHBIX
yJacTKaxX Ha JHEBHYIO TIOBEPXHOCTE.

Ciabble  BONOHACHINEHHBIE TINMHHUCTBIE TPYHTH GOJBIION MOIIIHOCTH,
obpazoBaBIrecs B IIporiecce €CTECTBEHHOT'O OCaKOHAKOTLIEHHS,
XapaKTEPU3YIOTCA BO3PACTAIOINEH IIIOTHOCTHIO M YMEHBIIAOIMIEHCS BIAKHOCTEIO
Mo rinyOWHe MaccHBa. OTO ABNAETCS IPOSBIEHUEM CHII IpaBUTAllUd U
KOHCOJIU/TAIIUEH TPYHTOB OT COOCTBEHHOTO BeCa BBIIIEIIEKAIUX CIOEB M [eHe3Hca
TPYHTOB  BO  BpeMeHH. AHamu3 (QHU3MYEeCKUX IIOKaszaTeleld  06pAs3IOB
BOZIOHACBHIEHHBIX TNHHUCTBIX (WIIMCTBIX, JIECCOBBIX) IPYHTOB IO TIiIyGuHe
MaccuBa II0Ka3all, YTO HabIONAeTCs XapaKTepHOe yMeHbIeHHe K03(DUIIEHTOR
MOPHCTOCTA 00pasLUOB 1O IIyOMHE MAaCCHBA, YTO IOATBEPXKNAET [IPOSIBIICHUE
NPUPOTHOIO  YINIOTHEHHA. (OTMeyaercs, 4YTO OTKIOHEHHS OT XapaKTepHOH
3aKOHOMEPHOCTH YMEHBIIECHUSI KO3 ()UIMEHTOB IIOPUCTOCTH IPYHTOB HO ITyOHHEe
MaccHBa OOBSACHAETCA OTCYTCTBHEM ITyTed (HIBTPAIUM CBOGOLHOM BOAHI B
MaccuBe, 4TO MPHUBOAUT K HENOCTATOYHOMY YIUIOTHEHHIO I'PYHTOB B HCXOIHOM
HaIpsOKEHHO1e(hOPMUPOBAHHOM COCTOSHH.

Jlnt  oTbOpa M HWCCIENOBAHHSA  BEPXHMX TOPHU3OHTOB  CJAOBIX
BOJIOHACBIIEHHBIX HIHCTEIX TIpyHTOB (CBHI'), mnpuBemena paspaboTaHHas
KOHCTPYKIIMS ~ TPYHTOOTOOPHMKA,  OTAMYAIOLIAsCSs  OT  CyIIECTBYIOLIHX.
IIpenicTaBieHa KOHCTPYKIHSA, IPYHTOOTOODHMKA HPHHIMII paGOTHl M METOIHKA
orbopa o6pasuos rpyHTa. PaccMoTpeHo HCIONB30BaBITeecs OGOPYLOBAHHE W
METOIUKA UCCIIETOBaHMS nepopMaInOHHEIX IIoKazareien clabBIxX
BOJIOHACBIIIEHHBIX IJNHHUCTBIX TPYHTOB C 3aMepOM IIOPOBOrO MaBIEHHUS B
TpoLecce KOMIPECCHOHHEIX HccieoBanyii. [IpuBeneHo yCTpOCTBO U IPUHITAIIE]
paboThl HaTYMKOB MOPOBOTO HaBIIeHHUs. [IPUBOMUTCS KOHCTPYKIUS IpUOOPOB |
METO/IUKa HCCIIeIOBaHUS GUIBTPAITHOHHBIX IIoKa3aTeyen CI1abBIxX
BOJIOHACBIINEHHBIX IIMHHUCTBIX I'PYHTOB IIPM JEHCTBHM BHEIIHEH Harpysku. B
AUCCEePTallMOHHOM paboTe HCCIeNOBAIKCEH clabble BOOHACKHIIEHHEIE TIIMHHACTHIE
TPYHTBI, BKJIIOYad MIMCTBIE TPYHTHI BEPXHHMX TIOPU30HTOB, OTOOP KOTOPKIX
CYIIECTBYIOIIUMH yCTPOMCTBAMHU ML OTOOpa TPYHTOB SBISETCS TOCTATOYHO
IIPOOJIEMHBIM.

JUist perienus Bompoca 0TGOpa HIIMCTBIX TI'PYHTOB MATKOIUIACTAYHOM H
IACTHYHON KOHCUCTCHIUM, aBTOPOM, COBMECTHO € JOKTOPOM TEXH. HayK, Ipod.
Tep-Maprupocsrom 3.I. (MI'CY, P®) u kamn. Texd. Hayk Ilorocsaom P.T.
(MI'CY, P®) Obura pa3spalOTaHa, U3TOTOBNEHA M BHeIpeHa KOHCTPYKIHS



I'PYHTOOTOOPHUKA MPUHIMINAILHO HOBOIL KoHCTpyKnuu (aBT. cBup. CCCP Ne
1488715 (51) E 02 [11/00).

Ilocne or6opa 06pasioB cmabbIX BOMOHACKHIIEHHBIX [ITHHUCTLIX IPYHTOB
IIPOBOIMIIMCE ~ OKCIIEPUMEHTAIbHBIE  HMCCIENOBAHUA C  KCIOIb30BaHUEM
KOMIIDECCHOHHBIX MPUOOPOB KOHCTPYKIUH JI.T.H., IIPod.

BEBIMIeH3I0)KeHHOE TI03BOJIACT YTBEPXKNATh, YTO IHPOGIEMa MONTOMICHHS
TCPPUTOPUE M TIEPEXOf  JIECCOBEIX TIPYHTOB B  KATETOPHUIO  «CIAGHIX
BONIOHACBIIICHHBIX»  ABNACTCA s  Pecny6muku  TapKuUKUCTaH —MOCTATOYHO
aKTyalbHOH U TpeOyrommel TanbHeHIero u3ydeHus.

B Tpetneii riaBe npuBeneHs! pe3yiIsTATEHL 1abOpPaTOPHBIX HCCIIENOBAHMUIH,
[I€IBIO KOTOPBIX CTABHJIACh OLCHKA CKMMAEMOCTH ClaObIX BOIOHACHIIIEHHEIX
TPYHTOB DU NIEHCTBUM BHEIIHUX HATPY30K, ONpe/lelleHHe BPEeMeHH CTabHIH3aIs
nedopMaluil, onpeneneHre (GUIBTPAIMOHHBIX H PEONOTHUECKHX [apamMeTpoB H
HCCICOBAaHNE XapaKTeépa pacCEMBAHWS BO BPEMEHH IIOPOBOTO MABJIEHMS B
YCIIOBHAX KOMIIPECCHOHHOTO YIIOTHEHHA., CXKHMAaeMOCTH M IPOHHIIAEMOCTH
CIa0BIX BOJOHACHINIEHHBIX IJIMHUCTEIX [PYHTOB IPH JOEWCTBUM BHEIIHUX
Harpy3oK, BpeMeHH crabunmsarmuu  gedopMaldil, a Takke 3HAYCHHS
Ae(OpMaOHHEIX, (GHIBTPAMOHHEIX W PEONOTHYECKIX apaMeTpoB H XapakKTep
paccenBaHus MOPOBOIO NABIEHUS BO BPEMEHH.

Pe3ynbraTel mccneioBaHuM BEIBANH, YTO IS CaGBIX BOJOHACHIIIEHHEIX
UIHACTBIX IPYHTOB XapaKTEPHBEI [OCTATOYHO OOIBIINE 3HAYEHHS OTHOCHTEILHEIX
He(opmanmii faxke IpY HE3HAUMTENHHBIX IEPBOHAYATEHO IIPHIIaraeMbIX CTYIEHIX
Harpysok. IIpu BepTukansHO# Harpyske o = 0,02 MIla BenMW4HHA OTHOCHTEIBHOMN
Aepopmanmm obpasma cocrasuna £=0,41 (41%) ot IIEpBOHAYAIEHON BEICOTEI
00pasIia, 9TO FOBOPHT O CYMIECTBEHHOM COKUMAEMOCTH I'pPyHTOB.

Ilpu wmccnenoBanum neopMayl BOXOHACHIIEHHBIX IHHUCTHIX I'PYHTOB
HA0JIFOAJI0Ch XapaKTePHOE YMEHbIIEHHE JIe)OpMUPYEMOCTH IPYHTOB I10 TTIyOHHE
MAacCHBa, 9T0 OOBACHAETCA IPOSIBICHUEM YIUIOTHEHHOCTH TPYHTOB IO TeHCTBHEM
CHI TIpaBUTAllMM B MCXOOHOM (IIPUPOJHOM) HANpPSHKEHHO-Ie(hOpMAIHOHHOM
cocrosHuH. IlonydeHHbIe pe3ymbTaThl MAHHBIX HCCIENOBAHMH IIONTBEPIKAAIOT
HEOOXONUMOCT y4YeTa HCXOJHOIO HAIPSKEHHO-Ie(OPMALMOHHOTO COCTOSHEL
TPYHTOB IpH pacdere nedopMaluil THAPOTeXHUYECKUX U IPYTUX HEKEHEPHO-
MEJIUOPATUBHEIX COOPY>KEHHH, BO3BOAMMEIX B CJIO>KUBIITHXCS
THIPOre0IOrHYECKHIX YCIOBHIX.

B oT0#l e rnaBe NpHBENEHE! PE3yNBTATH HCCICIOBAHHH OGBOIHEHHBIX
JICCCOBBIX TPYHTOB, OTOOPaHHBIX Ha TEPPHTOPUM XAaTNOHCKOH ob6macTd (T.
Haurapa, Pecrrybmnuka TamkMKUCTaH), OTHOCALIEHCS K 0OBOIHASMO TEPPUTOPUHU
33 CYET IIEPEMEHHOI0 II0AbeMa YPOBHS TPYHTOBBIX BOJI.

llomy4eHHble pe3ynbTATH HCCIENOBaHUA KOd(DDHUIUEHTOR IIOPHACTOCTH
00pasLoB BOMOHACHIMIEHHBIX JIECCOBBIX TPYHTOB IO [IIYOHMHE MAcCHBa MOKA3alIH
TIOJIHYIO aHAJIOTHIO C HCCIIENOBAaHUAMM, BBITIOJHEHHBIMU IS BOJIOHACHINEHHbIX
UJIMCTHIX TPYHTOB.

B u4erBepToli rylaBe IIpUBENEHEI TEOPETHYECKHE OCHOBEI pacuera
HEJIMHEHHOH KOHCOMHUIAIMK CTabbIX BOJOHACHIIIEHHBIX TVIHHUCTHIX TPYHTOB C



YICTOM  HEIMHEHHOH medopMaruu, IepeMeHHOi BOJIOIIPOHUIIAEMOCTH W
HCXOZTHOTO (€CTECTBEHHOIO) HalpsXEHHO-1e()OPMAI[HOHHOTO COCTOSHISL.

Pemena 3amaua ompemenenus o06beMHOI nedopMaIuy  pasyImIoTHE A
obpasua mpu 0TGOpe ero W3 MaccHBa H MOCHe U3BATHUSI €r0 HAa MOBEPXHOCTD
semmd.  Taxxke B pabore pacCMOTpeHsl  cimydam  or6Gopa  ob6pasmos
BOZIOHACEIIIEHHBIX ~ IIMHUCTEIX TPYHTOB B  PasiddHbIX THIPOT€0JIOTHYECKHUX
YCIIOBHSX:

1) — maccuB mmuctoro rpynTa, saneraronuit II0J] CIIOEM BOJIBI;

2) — MacCHB JIeCCOBOTO IPYHTA B BOJIOHACHIIIIEHHOM COCTOSHMUH;

3) — MacCUB JIECCOBBIX TPYHTOB, MONTOIISEMBIH IIEPEMEHHBIM YPOBHEM
I'PYHTOBBIX BOLI.

JJIs yKa3aHHBIX THIPOreOoNOrHYecKrX YCIIOBHH PAacCMOTPEHBI M3MEHEHHS
3HAYEHHH HAIPsOKeHUH (061X, 3(heKTHBHEIX 1 HEUTPabHbIX ), BOSHUKAFOIIIHX
Ipu 0TOOpE TIPYHTOB. YMeHbIIeHHe CXUMAIOIIUX NeHCTBYIOIIUX HAIpy30K
(cobcTBenHOTO Beca rpyHTOB) IIpY TOBEME Ha AHEBHYIO IIOBEPXHOCTH BEI3BIBAET
YBCIMYCHUE DPaJUyCOB IIy3BIPBKOB 3aIlleMIEHHOTO Ta3a B Iopax TpyHTA.
IIpennoxena Metonuka ompeneneHus pazuyca my3sIpBEKOB 3allleMJIEHHOTO r'a3a B
oOpaslax rpyHra Ha JHEeBHO TIOBEPXHOCTH U Ha ITy6uHe oT6opa mpob.

B pa6ore mokasaHo, uro BEICOTa KamuIUIAPHOTO HOJHATHS IIOPOBOH
KHMIKOCTH (MKaIT) B MacCHBe BOJOHACHINEHHBIX TIIMHUCTEIX TPYHTOB 3aBHCHT OT
PasMEpOB ITy3BIPBKOB 3aIEMIIEHHOIO Ta3a B IOpaxX IPYHTA. Hcnons3yst Gpopmymsr
Bopemmn — JKiopena mnpenoxen meron ONPENENEHNS BBICOTHl KalMJIIAPHOTO
NOMHATHA IIOPOBOM JKMIAKOCTH (hKall) B BOMOHACKHIIIEHHOM MACCHBE npu
M3MEHAIOLIEMCS yPOBHE IPyHTOBBIX Box (VI'B).

Hcnonesys 3akon Boina-Maprorra u 3akox pacTBopuMocTH razos (I'enpn)
PCILICHA  33/]a4a  OLIPENENCHHS U3MEHEHHS BIAXHOCTH TIPYHTOB IIO riryOnHe
MaccuBa. 3HasE KOI(Q(OHUIMEHT IOPUCTOCTH TPy otbope (Tociie CHATHY TIPUPOLHOI
HAarpy3KM) W Ha JIHEBHOHW IOBEpPXHOCTH, IO3BOJISET YCTaHOBUTh H3MEHEHHE
(akTHUeCKuX 3HAueHMIA K03 (HUIMEHTOB  mOpHCTOCTH TPYHTOB IO TJIyOHHE
MaccHBa.

IIpe/uloxennas  3aBHCHMOCTB  OIpefeNeHHs  BeTHYHHEL IIPUPOTHOTO
AABICHUA NI BOAOHACHIIEHHBIX [IMHUCTHIX IPYHTOB IO TIyGHHE I'PYHTOBOTO
MACCHBA TIO3BOJIUIIA LIOCTPOUTE IPaQHKH IPUPOIHOMA KOMIIPECCHH, TI03BOIAIONIIE
YCTaHOBIMBaTh  HeOpMalUOHHBIE TIOKA3aTENH  ClIabGhIX BOJIOHACHIIIIEHHEIX
TPYHTOB B MAacCHBE, KOTOPBIE MOTYT ObITH WCIIONB30BAHEI IS pacuera ocaJox
BOSBOAMMBIX THIPOTEXHUYECKHX U IPYTHX HHKEHEPHBIX COOPYKEHHIL.

Ha BenuuuHBI KOHEYHBIX OcCamok COOPY>XKEHHH, BO3BOAMMEIX Ha CIAaOBIX
BONOHACRHIMCHHBIX ITIMHUCTBIX (MJIMCTBIX) TPYHTAX, MOYKET BIIMITH HAIHYMe
OPTaHHUHYECKNX BKIFOMEHHH HJIM 3ajleTaHHe 10 ITyOWHEe MaccuBa Pa3IHYHEBIX,
OTIIMMAIOIMXCS IPYT OT Jpyra CIOeB IPyHTa. [ pelieHus TaHHbX BOIIPOCOB, B
AUCCEPTALNK IIPUBOJUTCS METOAUKA yUeTa OPraHHYECKHX OCTATKOB IIOCPEICTBOM
OIpPENEeNCHUS KOO QHULMEHTa HEOQHOPONHOCTH, a IIPH HATHYHH OTJIUYAIOIIHXCS
CII0EB IPYHTA 1O TIyOHHE MacCHBa — IIOCPEACTBOM CPENHEB3BEIICHHOIO MOy ISt
ofmici geopmalu rpyHToB.



B pabore momydeHa 3aBHCHMOCTH IJI1 pacueTa OCAgKH OCHOBAHMS
(«ocaouHON MYIIBIBD») 3eMJISHON HACHLITHOH IUIOTHHBI, BO3BOJMMON Ha CIaboM
BOJIOHACKIIIIEHHOM MIIMCTOM OCHOBaHHUH.

B mATO#l riaBe IpUBENeHBI YHCIEHHBIE PENIEHHE 3a[add KOHCONUIAINH
BOJOHACKIIIIEHHOTO TTIMHUCTOTO IpyHTa C y4eToM HeNMHEeVHOU
IeOopMUPYEMOCTH, TEPeMEHHOM NPOHHUIIAEMOCTH W HMCXOJHOTO HAIIPSKEHHO-
nehopMAaITHOHHOIO0 COCTOSHHUY.

3ajaya KOHCONMIOAUMM CBOOWIACE K pelleHuo auddepeHnnaIsHoro
YPaBHEHHS, YIUTBIBAIOIIETO CKUMAEMOCTh Ia30COAEpIKAIIe TIOPOBOM KUIKOCTH,
HENUHEWHYIO 1e(OPMUPYEMOCTh ¥ IIEPEMEHHYIO IIPOHMIIAEMOCTb.

Ilocie BHECEHUs HEKOTOPHIX IIPeoOpa3OBaHUN IONy4EHO YpaBHEHHE
(GHIBTPAIMOHHON KOHCONHAAINY, NpefCTaBisiomee coboil nuddepeHnransHoe
ypaBHEHHe  (QUIBTPAI[MOHHOM  KOHCOMMIAIIMK C  y4eToM CXKUMAeMOCTH
ra3ocofiepXaleld IMOpOBOM JKMAKOCTH, HENUHEHHOH mehopMHUpyeMOCTH H
[IEPEMEHHON TPOHUIIAEMOCTH.

PesynbraTel McclaeoBaHUN MOKA3alld, YTO Uil cIa0BIX BOJOHACHIIIEHHBIX
TPYHTOB XapaKTepHa OoJbIllas CXXHMAeMOCTh M BEIMYMHA OTHOCHUTEIBHON
mepopmalyu (€) IpH AeHCTBHY BHEIIHEH HarpysKu: HanpuMmep, Ipu o = 0,2 Mia,
3HaYeHWEe OTHOCHUTEIBLHON nedopManuu qocTuraer 3gaueHui £ =0,4-+0,45. Bruny
OONBIIOH CXMMAaeMOCTH B CIIa0BIX BOJOHACHIIEHHBIX TPYHTAX HaGIOIArOTCS
3HAUUTENNbHBIC HM3MCHEHHSI II€pBOHAYAIBHOM BBICOTBI MAacCHBa, T.€. €ro
IeOMETPHIECKUX pPasMePOB. JTO, IIPU OTTOKE CBOOOIHOM IOPOBOM KMIKOCTH H
oca/ike MaccuBa, OymeT croco6CTBOBATE 3HAYUTENBHOMY YMEHBIIEHHUIO ee IyTei
dunbTparmy. B IensxX onpeneneHHs BIMSHWS W3MEHEHHA MyTeH (HMIbTpaluy
IIOPOBOM JKHIKOCTH B I€JIOM Ha IIpolecc (QUIBTPAI[HOHHON KOHCOIMIAIHH,
aBTOpOM paspaboTaHa M TIpe[JIOXKeHa MeTONWKa IIOIIaroBOro  pacyera,
YUYUTBIBAIONIAs OJHOBPEMEHHEBIE H3MEHEHUS IIepBOHAYAIBHOM BEICOTEI MACCUBa, U
OCHOBHBIX TIaPaMETPOB Ie(OPMHPYEMOro IpyHTa B IIpollecce (GUIBTPALHOHHOM

KOHCOJIHIAIINH.
OcobenHOCTh pa3spab0TaHHOTO IOIIArOBOTO METO/A pacueTa 3aKII09aeTcs B

TOM, 4TO BECh IEPUOL (HUIbTpanuoHHON KoHcomumanuu 0 < t < tdx pazbusaeTcs
Ha M BpeMEHHEIX HHTEpBANOB (IIEPHOJIOB), KaX[bIif U3 KOTOPHIX COOTBETCTBYET
STally YMEHBIICHUSI BBICOTBI MacCHBa M COZepXUT N IIaroB 1o BpeMeHU. B
npefieiax  KaXIoro BpeMeHHOro uHTepBana C-;y<t<t; BBICOTa CJOA /;
NPUHAMAETCS TIOCTOSIHHOW, B KOHIE (i—1)-ro srama mpu t=t(-;, oIpenensercs
CTEIICHb KOHCOJIMAAIMU U MaKCHUMAaJIbHOE IIOPOBOE [aBJIEHUE, PaBHOE JaBJIECHUIO
HEIOYIIJIOTHEHHUS.

B mecroi rjaBe IpHBENEHO MNpPaKTHYECKOE IPUMEHEHHE DE3YJILTATOB
TEOPETUICCKUX HCCIeNoBaHui. llomydeHHble pe3ynbTaThl MO TPAKTUIECKOMY
MPUMEHEHHIO IIPEIIaraéMod TEOpPUHM KOHCONUIAIIMM CIAOBIX BOJOHACHIIIEHHBIX
TTIHHUCTBIX TPYHTOB MOATBEPIKAAIOT, YTO C YBEIUIYCHUEM IITyOUHBI 0TOOpa IMPOOEI
rpyHTa HabJIofaeTcs yMEHbBIICHHE PaiyCOB IIy3bIPEKOB 3alleMIeHHOro rasa 1! u
YBEIMYMBAETCH CTENEHh BIAXKHOCTH oOpasma TpyHTa Sr/, 9TOo sBIgerca
CJIE€JCTBHMEM BO3DPACTAIOIIMX 00mHUX U 3((EKTUBHBIX HAMPSOIKEHHM IO TIIyOMHE
maccuBa. IlapamerpamMu, Hambollee CYIIECTBEHHO BIHSIOIIMMH Ha OOBEMHEIE



fedopManvy pasyINIOTHEHHUs. IIPH 0T60pe 06pasIioB TPYHTa, SABIIOTCS MOMIYIh
YIPYIOCTH CKeJgeTa M IIOPOBOM JKHIKOCTH, a TakkKe (H3MKO-MEXaHUIECKHE
[IOKasaTed TPYHTOB Ha JHEBHOW IIOBEPXHOCTH. Pe3yibTaThl BEIYHCIICHHUIA,
IIOKa3bIBAIOT, HYTO M1 CHabbIX BOJOHACHIMIEHHBIX I[JIAHUCTBIX IPYHTOB,
UCIIOJIR30BaHHE TAHHBIX HUCXOIHOTO (pupoaHOTO) HaTpsDKEHHO-
1e(OPMUPOBAHHOTO COCTOSHHS II03BOJIAET, B CIydae HOPMAaJIbHO YIIOTHEHHBIX
TPYHTOB B MacCHBe, OLEHHBATL KOJUYECTBEHHYIO BelHMYMHY Ae(opMarium,
IIPOU3OLIE/IIEH B HEPUOL BTOPHYHOM KOHCONMIAUMH M JaTh IIPOTHO3 BpeMEeHH
IPOTCKAHUA BTOPUYHOH KOHCOJIUIALIHH. Yder HMCXOHHOTO HaNpsyKeHHO-
ne(GOPMUPOBAHHOTO  COCTOSHHS  MAcCHBA | apaMeTpoB  HEITHHEHHON
1e(pOpMHUPYEMOCTH U IPOHUIAEMOCTH TPYHTOB €T KadeCTBEHHO OTIINYAOIITHAECS
OT M3BECTHBIX PELICHUH 3HAYCHHS IPOTHO3UPYEMOM ITONHOM ied)opMalHi IPYHTA.
JOTIOTHUTENEHBIH yUeT nmapaMeTpoB UCXOIHOTO HaTPsHKEHHOAE(OPMHUPOBAHHOIO
COCTOAHMA TPYHTOB yCKOpAET B ILENOM BpeMs IPOTEKAHHS IIpoOLecca
KOHCOJIM/IAIIHN CTa0bIX BONOHACKIIEHHBIX [MIAHUCTHIX TPYHTOB.

Yuer B pacuerax JedopMUpYIOLIEHcs (YMeHbIIaroIeiics) BEICOTH MACCHBA
CIIa0BIX BOJIOHACKIIIEHHBIX [TIMHACTHIX TPYHTOB [IOKA3all, YTO BpeMs 3aBepIICHHUS
HUIBTPAIMOHHON KOHCOJNMIAIMH yCKOPSETCS W IIPOUCXOAUT 3HAYUTEIHHO
PAHBIIC, HeM II0 H3BECTHBIM DENICHUSM (IIPM IOCTOSHHON BBICOTE MACCHBA).
JaHHBIN 5QQeKT CBA3aH ¢ yMeHbIIeHHeM IyTeil (pHUIBTpaINK TOPOBOM KU IKOCTH.
IIpu 5TOM BpeMs IaJeHust IIOPOBOTO TaBIIEHUS (bunbrpanuy cBOGOAHON MOPOBOL
JKHJIKOCTH) B MaCCHUBE TPYHTA YMEHBIIUIOCH TIOYTH B 5 pas, U COCTABMIIO 10,5 mer.

B BOIOHACHINIEHHOM TINIMHUCTOM TpyHTE IPOIECC (GUIBTpaIMOHHON
KOHCONUIANH TOCTEIIEHHO MEPeXOUT B 3aTyXalollylo IMOJ3yd4ecTh IpyHTa. Ha
YHacTKe 3aTyXarolllel IOI3Y4ecTH Tpauka KOHCOIUIALMHA MOKHO OIPEIeUTh
PeOIOrHYeCKHe MapaMeTpE! (CKOPOCTh ToN3ydecTH (& §) U 3aTyxXaHHe I0I3ydecTr
(6" ti) TpyHTOB B paccMaTpHBaeMble MOMEHTEI Bpemenu (ti). IlpuBenen mpumep
pacdera OCaZKH 3€MIITHOM IUIOTHUHBI BBICOTOU /i;;=9,00 M, BO3BOIMMOM Ha CIOE
OCHOBaHHS, CJIOXEHHOIO Cla0BIMH BOJOHACHIICHHBIMA HIHCTHIME TPYHTAMH
momHocTei0 H=10,00 M. BenuwumHa MakCcHUMAaIbHOM pacuyeTHOud OCagKH IIOJ
rpeOHEeM IUIOTHUHEI COCTaBUIA Smax=3,07 M.

OO0mue BBIBOABI 10 JHCCEPTALHH.

AHanu3 cofiepXaHUs U BEIBOJIOB MOKA3BIBAIOT, YTO MIOCTARJICHHEIE B pabote
3aaqy  yCIEIIHO peIIeHsl aBTopoM. JluccepranmonHas paGoTa HammcaHa
XOPOILIUM HAyYHBIM S3BIKOM.

BEIBOZBI  SABJAIOTCA PasBePHYTHIMH, MOTBEPKIAIONAME  JIOCTHKEHHE
TIOCTaBIEHHOM IENH JUCCEPTAMOHHOK paGoTHI, 3aKioyarolieiics B pasBUTHH
TeOpUM KOHCONMJAIMK CNa0blX BOMOHACHIIEHHBIX TJIMHHUCTEIX TPYHTOB B
OCHOBaHMH I'MIPOTEXHUYECCKUX COOPYKEHHUH, ITOATBEPKIAIOIIMMH 3aKOHIEHHOCTD
pabOTHI BIIEPBEIE:

- NPeAIoXKeHa METOJMKa ONpPENENeHUS BBICOTH KAIMUIIPHOIO ITOMHSTHUS
TIOPOBOH JKUIKOCTH B MacCHBe (/Kall), KOTOpas 3aBUCHT OT TIyOHHBI ¥ BEMUMHEI
panmuycoB IIy3BIPBKOB 3all[eMJIEHHOIO I'a3a Ha COOTBETCTBYIOIIMX OTMETKaX IO
IyouHe;



- IIOJIy4€HO YUCIICHHOE DEeIleHHe 3a1adil (PHUIBTPAITHOHHON KOHCONUIAINH C
ONHOBPEMEHHBIM  y4eTOM  HENWHEHHOM  nedopMHUpyeMOCTH, IepeMeHHOH
IPOHUIIAEMOCTH X HCXOAHOT'O HANPSHKEHHO-AE(POPMHUPYEMOTO COCTOSHHUSA TPYHTOB
B MaCCHBE;

- pa3paboTaH BpeMEHHOW (TIONIArOBEIA) METON PACUETA KOHCONHIAIH
TPYHTOB, IIO3BOJIIIOIINN YYMUTBIBATE IIPOUCXOMAIIYIO Ae(OopMaluio MacchBa B
IIpoLlecce YIIOTHEHNS U yCTAHOBUTE BIUAHKE JAaHHOTO (haKTopa Ha [IUTENFHOCTh
IIPOTEKAHUs [IpoLecca KOHCOTUIAIIN

- TpPEUIOKEHAa METOJWKA OIpENENeHNss PEOJIOTHUECKHX I1apaMeTpoB
(CKOpOCTh TOJ3Yy4YECTH H 3aTyXaHWs II0J3y4eCTH) CNAOBIX BOXOHACHIIEHHBIX
TNIAHUCTBIX TPYHTOB IIO0 TrpadUKy KOHCOJMHOAIMH CIA0BIX BOJOHACKHIIIECHHEIX
[NIMHUCTBIX TPYHTOB.

OcHOBHbIE MOJIOKEHHA PabOTHl B IOCTATOYHOM Mepe O6CYXNATHCH Ha
HayYHO-IIPAKTHYECKMX KOH(EPEHIUAX PETHOHAIBHOIO, PECHyOIMKAHCKOTO WU
MEXIYHapOTHOTO YPOBHSI.

Pe3ynbTaThl TEOPETHYECKHX M  OKCIEPMMEHTANILHEIX  HCCICHIOBAHMIA,
IIOMyYEHHBIC B IIPOLIECCE HCCIENOBAHMMA M  COCTABIAIOIINE COMAEpIKAHHE
AUCCePTallMOHHON paOOThI, OCBEIeHbl B 34 HaydyHBIX CTAThIX, B T. 4. B 15-H
MyOnuKanmsax B W3MAHKUAX, peKoMeHnoBaHHEX BAK npu Ipesunente Pecry6muku
TamxukucTan, 3-X HOPMATUBHBIX JOKYMEHTaX M 2-X aBTOPCKUX CBHETEHCTBAX
Ha U300peTeHusl.

B myGiukammsax aBTopa OTpPaKeHbl BCE OCHOBHBIE aCIeKThl pabOTEL
ABTopedepar B HOTHOM Mepe OTpaXkaeT ColepKaHne AUCCEPTAIUH U MOJ0XKEHMS,
BEIHOCHMBIE Ha 3aIlUTYy.

KonkperHble peKoOMeHJANHH 10 MCHOJAL30BAHHIO pe3yJbTATOB H
BBIBO/JOB JHCCEPTALMH.

Ilony4eHnsle HaydHbIE Pe3yJbTaThl HCCIIEIOBAHHUN [0 PA3BUTHIO TEOPUH
KOHCOJUAIMK CIa0bIX BOJOHACHIMEHHBIX TJIIHHUCTBIX TPYHTOB B OCHOBAaHUH
TUIPOTEXHUIECKUX COOPYIKEHHMI MOTI'YT OBITh UCIIOJIB30BAHEI B y4eOHOM IIPOLIECCE
IIpA TOATOTOBKE CIEIWAMCTOB I10 HAIIPaBICHUIO «CTPOHUTEILCTBO», a TaKKe
PEKOMEHIIOBaHbl ~ HAY4YHLIM pa0OTHHKaM M  IPOEKTHBIM  OpraHM3allyaM,
3aHUMAIOIIAMCS  MPOEKTHPOBAHHEM  BBICOKOHAIIOPHBIX  BOJOXPAHMIHIIMHBIX
THAPOY3JI0B ¥ CUCTEM OPOIIEHHUS.

HocTroMHcTBA M HEJOCTATKH B  COAEp:KAHHMM M 0o(OpMIIEHHH
AHCCEePTALHA

K mocromncTBaM paGoThl ClemyeT OTHECTH IPOAYMAHHYIO METOZOJIOTHIO
TEOPETUYCCKUX HCCIEeIOBaHUM, IPAKTUYECKYI0 HAlpaBIEHHOCTh H BBICOKYIO
3HAYMMOCTD IIOJIyYE€HHBIX DE3yJbTaTOB, XOpOIlee H3JI0XKEeHHEe W OhOopMICHHE
9KCIIEpUMEHTAIIFHOTO MaTepHaa.

OnHaxo HEKOTOpbIe IIOJOXEHHUS JUCCepTallMd TPeOYIOT —OTAEIBHBIX
[IOSICHEHUM WJIM YTOYHEHHUI:

1. Her TeppHTOpHanbHON INPUBS3KH CKB&KHUH, W3 KOTOPBIX OTOUPAIIHCEH
IpOOBI 1 M3ydeHUA (HU3UKO-MEXaHHYECKHX XapaKTEPUCTHK HCCIIENOBAHHBIX
[PYHTOB, IPHUBEAEHHEIX B Ta0mume 2.1, mid ckBaxuH NelNe 941, 1419, 1418 u
1377. I'mie 3T1 CKBa)KMHEI PACIIONIOKEHBI M KaKUX THAPOTEOIOTHUECKHIX YCIOBHUAX?



4. I'paduxu, OCTpOEHHEIE 1O pe3yIbTaTam UCCIIEIOBaHUM, IpeICTaBICHEI
6es HasBaHMA oceil abcuuWcc W OpAMHAT, OTCYTCTBYET Pa3MEpPHOCTh U T., YTO
3aTPYTHSET UX aHAIU3UPOBATE.

5. Cxopocte nomsydects (8 i) u 3aryxaHue nonsydyectd (& ti) TpyHTOB B
pacCMaTpuBaeMble MOMEHTEI BpeMeHM (ti) XapaKTepusyloT peoJOrMdecKre
[apaMeTpbl  CIAa0BIX BOIOHACHINEHHBIX IJIMHUCTBIX TPYHTOB B OCHOBAHHH
THAPOTEXHUYECKUX COOPYXKeHHH. IIpn Kakmx ycloBHSX OyayT IIpOSBIATECS
peONOrueCcKre CBOMCTBA CIa0BIX BOJOHACKIIEHHBIX TPYHTOB?

IlpuBeieHHBIE 3aMeYaHus He CHIDKAIOT 00Imei Hay9YHOH LIEHHOCTHU paboTEIL.

3akiioyenne 0 COOTBETCTBHH AHCCePTAHH KpHUTepUsim,
ycraHOB/IeHHBIM Ilo102keHnEM 0 MOpsiAKe NpHCYKAEHHAS YUeHbIX cTeNeHell.

Huccepramus PaxmanoBa Aszuma Abpynnaeswua «PassutHe Teopuu
KOHCONMIAIMK CJIA0BIX BOMOHACHIIIEHHBIX TIMHUACTHIX ITPYHTOB B OCHOBaHHH
THAPOTEXHUYIECKHUX COOPY>KEHHUI» SIBIISIETCS 3aBEpIIEHHON  HAy4HO-
KBaTM(HKAIIMOHHONH  paboToll, B KOTOPOH  M3JIOXKEHBl HOBBEIE  HAy4HO-
00OCHOBaHHBIE Pa3pabOTKH, MMEIOIIUE CYLIECTBEHHOE 3HAYECHHE IUIs ONHOU M3
BXHBIX 33/la4 B OOJACTH CTPOHMTENBCTBA, 3TO COBEPIICHCTBOBAHHME METO/IOB
IIPOTHO3a Je()OpMaluii HHKCHEPHBIX COOPYXCHHH BO3BONMMEIX Ha ClIAGEIX
BOJOHACBIIICHHBIX T'PYHTAaX, XapaKTEePU3YIOIIHUXCSH 3HAYUTEILHON HeIMHEeHHOM
Ie(pOpMUPYEMOCTBIO U IIEPEMEHHOM IIPOHUIIAEMOCTHIO.

Huccepranus coorBercTByeT nmyHKTaMm 1, 6 1 9 HaIpaBJIeHUN UCCIIeTOBAHHS
TnacrnopTa Hay4Ho# crenuansHocTd 05.23.07 - TugpoTexHudeckoe CTPOUTEINBCTRO:
1. PaspaboTka Teopwu, METONOB pacueTHOro 00OCHOBaHUS, IPOEKTHPOBAHUS U
CTPOUTENLCTBA INIOTHH U3 IPYHTOBBIX MaTepHANIOB;

6. PaspuTHMe TeOpHH, METONOB pacuera, IIPOCKTUPOBAHUS, CTPOUTEILCTBA U
OKCILTyaTalliy THAPOTEXHMYECKUX COOPYXEHHHM MENHOPATHBHBIX CHCTEM K
CTPOUTEIBHEIX CUCTEM MIPUPOJOOXPAHHOIO HA3HAYECHUS,

9. Pa3paboTKka MeTOOB OLEHKH BIMSHHS THAPOTEXHUYECKOrO CTPOUTEIBCTBA Ha
[IpUIICTAIOIE ~ TEPPUTOPHH,  CO3MaHHE HOBBIX METONOB  pAacieToB U
IIPOCKTUPOBAHKS COOPYXKCHHMM HIDKCHEDHOH 3allUTBL, a TakkKe IyHKTYy 2
HalpaBleHUH  HCCIENOBAaHUA IacllopTa HAy4HOH coermanbHOCTH 2.1.6.
«I'HOpOTEXHUYECKOE CTPOHUTENLCTBO, THAPABIAKA W HUHKEHEpPHas THAPOJIOTHI.
ITyHkT 2 - reoTexHHYecKue, (GDHIBTPAIMOHHEIE ¥ IUHAMIUECKHE HCCIIeIOBaHUs
TPYHTOBBIX BOIONIOAMOPHEIX COOPYXKEHHUM, UX OTKOCOB, GEperoBhIX MPHMBIKAHUI
M OCHOBAHWH; KOHCTPYKIUA TPYHTOBHIX ILIOTHH, BO3BOAWMBIX, B TOM YHCIE, B
YCIIOBHSAX CEBEPHOH CTPOUTENBHO-KINMATHYECKOH 30HBI M B 30HAX CEHCMHUYECKO
aKTUBHOCTH.

Huccepranus PaxmanoBa Asuma A6nymraesuua «Pa3BuTHe TEOpUHU
KOHCOJMIAIMK CIa0bIX BOJOHACKHIIIEHHBIX TNMHUCTHIX TIPYHTOB B OCHOBAHHH
THAPOTEXHUYECKUX COOPYKEHHI» COOTBETCTBYET TpeOGoBaHMIM 1. 9 «ITojI0xKeHus
O IIOpAZKe NPHUCYXIEHHUA YYEHBIX CTENEeHeW», YTBEPXKIEHHOTO MTOCTAHOBICHUEM
IIpaBuTenscrBa Poccuiickoif Qepneparun = ot 24.09.2013 1. No 842),
IpENBABIACMBIM K TUCCEPTALMAM Ha COMCKAHHE YUIEHOM! CTEIeHH IOKTOpa HAYK, U
3aCITy’)KUBACT IPUCYXXNCHUS YICHOH CTENEHH MOKTOpa TeXHWYECKMX HAyK II0



THJIPOTEXHUYECKHUX COOPYKEHHUIM» COOTBETCTBYET TpeboBaHuaM II. 9 «Ilomoxxenus
O TOpsIIKe MPHUCYXIECHHS YyYEHBIX CTEIEHEW», YTBEPXACHHOI'O IIOCTaHOBJIEHHEM
IlpaBurensctBa Poccuiickoit ®enepanun ot 24.09.2013 1. Ne 842 (B
NEUCTBYIOINEH pelNaKkluM), IPEeabsABISEMBIM K AUCCEPTALMSIM Ha COMCKaHHE
YYE€HOH CTeNeHH MOKTOpa HayK, W 3acCiy)XHBaeT IPHUCYKIECHHsS YU4eHOH cTelleHH
AOKTOpa TEXHWYECKMX HAyK IO CHeNUalbHOCTH 2.1.6. — THIPOTEXHHYECKOE
CTPOMTEILCTBO, TUIPABIAKA U UH)XEHEPHAS THAPOJIOTHS.

OT13bIB Bemylled oOpraHu3aiii Ha AWccepranuio  Paxmanosa A. A.
paccMOTpeH H  omoOpeH Ha  pacIIMpeHHOM 3aCelaHWh  CTPYKTYPHOIO
noApasfeneHus  OTHeNa TUAPOTEeXHUKHM U THUApaBiuku — DemepaibHOro
rOCYIapCTBEHHOTO OFOPKETHOTO HAyYHOTO yupexaeHus «PenepaabHOro HaydHoro
1eHTpa Beepoccuiickoro Hay4HO-HCCIeIOBATENBCKOTO HHCTUTYTA THAPOTEXHUKH 1
Menuopanuu umern A. H. KoctsakoBay.

(mpotokoin 3acenanus Ne /3 or ¢  ampens 2025).

I maBHBIN Hay4YHBIN COTPYIHUK OTAEA
MEXaHHU3allui MEITMOPATUBHBIX paboT
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