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TEOPUU

HccaenoBanue  HaNpsKEHHO-AS(OPMUPOBAHHOTO
COCTOSHUS )KeIe300eTOHHBIX 3JIEMEHTOB C
OpTraHU30BAHHBIMU TPEIIUHAMM.

COBEpIICHCTBOBAHHE METOJIOB pacyeTa HECYIIUX
CHUCTEM 3JIaHUM M COOPYKEHHUH Ha Je(HOPMUPYEMOM
OCHOBaHUMU.

Pa3paboTka HOBBIX KOHCTPYKTHBHBIX PEIICHUU
HECYIIUX KOHCTPYKIIMU U Y3JIOB.



DKCHEPTH3a TEXHUYECKOTO COCTOSHMSI CTPOUTEIBHBIX
KOHCTPYKIIMU 3JIaHUN U COOPYKEHUU.

Pa3paboTka pekoMeHaaui, TEXHUYECKUX PEIICHUN U
IIPOEKTOB YCUJICHUA 5| BOCCTAHOBJICHUSI
KEJIE300€TOHHBIX U KAMEHHBIX KOHCTPYKIIHI.

[IpoexTupoBaHue HECYIUX KOHCTPYKIHUH, 3JaHUU U
COOPYKEHUU.

HaydHo-TeXHn4Y€eCKOE COIIPOBOKIECHHE [pu
CTPOUTENBCTBE U IPOCKTUPOBAHHM  OOBEKTOB
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Hay4uHo-ncciieqoBaTenbckas radboparopus
«PEKOHCTPYKUMS 3JaHUU U COOPYIKEHUNY T1O]T
PYKOBOJCTBOM KaHJI. TEXH. HAyK, mpodeccopa
bekkepa B.A.

Pacuetnsblii ieHTp «CudcTpuH — JKenezo00eTon» nox
PYKOBOJICTBOM JI-p T€XH. HayK, mpodeccopa
MuracoBa B.M.
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Puc. 1. DxcnepuMeHTaIbHBIE HCCJIEI0BAHHE 2Ke1e300€eTOHHBIX

(nepeapmupoBaHHoe
ceyeHue)

0aJIOK NIPH BO3/1efiCTBHH KPATKOBPEMEHHOH HArpy3KH

@

®

Puc. 2. BKCHepI/IMeHTaJ'leLIe HCCJICA0BAHUE JKej1e300eTOHHOI 0
MEPEKPLITHUSA TIPHA BO3/€eiicCTBMH KpaTKOBpeMeHHOﬁ Harpy3skKm




Mopenau ¢ HCIIOIL30BaAaHHEM CO®EPA IPUMEHEHUMS METO/10B

K03(l)(l)HIIHeHTOB JKEeCTKOCTH OCHOBAHUM I TA R T E T R RN E

» IlpoexTHpoBaHHMe BBICOTHBIX 3/aHUIl W
COOPYKEHU U
» HayuyHo-TeXHHYeCKOe CONMPOBOKIEeHHE TpH

IPOCKTUPOBAHUU BbBICOTHBIX 3MaHUM n

COOPYKEeHU

IPEUIATAEMBIE PASPABOTKH ITIO3BOJISIIOT

K2-mopeanb Hecyneit cucreMsl
31aAHUSA C TPYHTOBBIM MaCCHBOM

= KoppekTHasi OlleHKA HATIPSAKEHHO-
negopMHUpPOBaAHHOE COCTOAHUE
KOHCTPYKTHUBHBIX 3JIEMEHTOB,

HECYIIMX CUCTEM 3aAHUN U COOPYKEHUH




> KuaniHoe U rpaskIaHCcKoe CTPOUTENbCTBO

| » CTpouTeJIbCTBO B CEiiCMOOMACHBIX PeruoHax
» CTpouTeJbCTBO KUJIbsI IKOHOM-KJIacca

» CTpouTeJbCTBO 31aHUH CO CBOOOTHOM

IUIAHMPOBKOM

IMPEMMYIIECTBA NIPE/IJIATAEMOI'O
KAPKACA

— , * Hwuskui pacxon crajgu U 0eTOHA
Ilposeoeno sxkcnepumenmanvHoe e6HeopeHue

cmanexcene3otemonHo20 KapKaca — nOCmpoeHo
30anue mexnonapka ¢ PII «Konvuoso» HCO. Ha 25-35%

B
’ 4 1

" CTOMMOCTH KOPOOKHU HHMKE TPAAUIIUOHHOU

* Harpy3ka Ha QyHIaMEHT CHUKAETCH
Ha 17-18%

* bpIicTpoTa BO3BeIeHUS - HOPMATHBHBIU

AV,

S arg,,

CPOK CTPOHUTEJIHLCTBA KOPOOKH CONMOCTABHM C

MOHTAYKOM KPYITHOIIAHCJIBbHOI'0 10Ma



Mononummnotit éapuanm apoyHou
nPOCMPAHCMEEHHOU (PYyHOAMEHMHOU
naamgopmel Ovl1 peanuzoean npu
CHPOUmMEIbCHee MHOZ0IMANHCHO20 30AHUS NO
ya. /. /lasvioosa, 16 6 2. Hosocubupcke u no
ya. Haxumosa, 13 6 2. Tomcke

KoHcTpykuus apoyHoro ¢gyHaamMeHra

/st cTpOUTEJILCTBA SKIWIBIX M
00IIECTBEHHBIX 3JJaHUH B 0COOBIX

TPYHTOBBIX YCJIOBHAX

* MuHMMAJILHBIA BeC COOPHOIO JIeMEHTA

= MaJiblii pacxoja Marepuaja

* BoinosiHenue pyHaamenra 00J1bm0M
IUIOIIAU U3 OMHOTUITHBIX COOPHBIX 0JIOKOB
* BO3MOKHOCTH MCIIOJIb30BAHUS

NPEABAPUTC/IBbHOI'O HATHKCHUA apMaTyPpPbl



1- creHoBasi MaHeJ b HHKHEI'0 ITAKA;

2- naHeJb NMePeKPbITHS;

3- meTJieBble BBINYCKH apMaTypbl U3 NaHeJ el
NepeKpbITHIA;

4- IpooJIbHAS apMaTypa;

5- 0eTOH 3aMOHOJUYUBAHMNS;

6- rOPU3OHTAJNIbHBIN 1I0B;

/- cTeHOBAasl MaHeJb BEPXHEro 3Taxa;

8- IIMOHKA 10 JJINHE CThIKA

IMPUMEHEHUE PASPABOTAHHOMU

.......... T a2k rat ¢

KOHCTPYKIINU CTbIKA
IMMO3BOJIAET:
> TIOBBICHTH 1 (194110% ) CIOCOOHOCTh

IIAT(POPMEHHOI0 CThIKA;

> YBEJIUYHTH paccrosinue MEKIY
MONePeYHbIMU CTEHOBBIMHU MAHEISIMHU;

> CHU3UTh BJHAHHE Je()eKTOB, CBA3AHHBIX C
MOHTAKOM 3[1aHUS, HA HECYLIYI0 CIOCOOHOCTH
CTBIKOBOI'0 COCUHEHMS ;

> MOBBICUTH HA/Ie’KHOCTh CTBIKOBBIX
COCUHEHUN 3aHMs NPU AeiICTBUU ABAPUUHBIX
HAIrpy30K;

> UCNOJIb30BaTh [IJII CTEHOBBIX TMaHeJeil
MaHeJell TMepeKPbITHA 0eTOHBbI, HMeEKIIue
CYLECTBEHHYI0 Pa3sHUIY 10 IPOYHOCTHBIM

MNoKa3aTeJaAM.
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npodeccop Kadenpsl

AnumeB Baanumup BacHuaAbeBHY, ZOKTOP TEXH. HaYK,

AKTYaABHOCTBH TE€MBI:

IIpakTHYECKH BCe 3aJa4H, BO3HHKAIOLIHE IPH PacYeTe H INPOEKTHPOBAHHH CTPOHTEABHBIX
KOHCTPYKIHI, 00AalalOT BHICOKOH CTEINEHBIO HEONPEAEAEHHOCTH IIO Harpys3kam H (GpH3HKO-
MEXaHHYECKHM CBOHCTBaM MaTepHasoB. TakHe 3aZadyH MOKHO OTHECTH K KAacCy cAabo
dbopmMasn30BaHHBIX 3aa4 B COOTBETCTBHH C KaaccHpukanuer Hprosaaa.

C pa3BHTHEM METOAOB KOHEYHO-2A€MEHTHOIO aHaAH3a H IIHPOKHM PpaclIpOCTPaHEHHEM
IPOrpaMMHBIX KOMIIAEKCOB, IIOIBHAACh BO3MOXHOCTH pacyeTa CAOXKHBIX COOPYXKEHHH, 4TO
IIPHBEAO K BO3HHKHOBEHHIO CEPBE3HEBIX NMPOTHBOpeuHii. [AaBHOH mMpobOAeMOH sABASIETCA BBI-
COKasi CTENEeHb HEOIIPEAEACHHOCTH H HEIIOAHOTA HCXOAHBIX AAaHHBIX IIO Harpys3kam H ¢pusu-
KO-MEXaHHYECKHM CBOHCTBAM TaKHX MAaTEPHAAOB, KaK JKEA€300€TOH, KHPNIHYHbIE KAAAKH.

HoBH3HA IIPOBOAHMBIX I*ICCAe,ZlOBaHKi;I:

IlpensaraeMbIH NIOAXOZ SIBASIETCS AAbBTE€PHATHBHBIM IIOAYBEPOSITHOCTHOMY METOAY pacue-
Ta MO NpeaeAbBHBIM COCTOSAHHSM. [IAs pellleHHs 3aZa4 HAOAEKHOCTH H AOATOBEYHOCTH IKEAe-
300€TOHHBIX KOHCTPYKUHH IpelAaraeTcsd AHMArPAaMMHO-3HEPreTHYECKHH METOZ, a TaKiKe
IPpHMEHEHHEe HOBOI'0 MaTeMaTHYECKOr'0o anmapaTa, OCHOBAHHOIO Ha TE€OPHH HEYETKHX MHO-
¥KeCTB. [lHarpaMMHO-3HEpPreTHYEeCKHH METOJ II03BOASIET IIOCTPOHTH AATOPHTMBI «CKBO3HO-
ro» pacyeTa IO IMPOYHOCTH, JKECTKOCTH, TPEUIHHOCTOHKOCTH B €AHHOOOpPa3HOH IIOCTaHOB-
Ke. I[IpuMeHeHHEe METOZOB HEYETKOH aAreOpnl IIO3BOAIET IOAYYHTH KO3(@dHIIHEHTHI
HaZeXXHOCTH B IIPOIleCCE pacdHeTa.
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Baodauu uccnedosaHuil:

e ITocTpoeHHEe MaTEeMaTHYECKHX MOZAEA€H, (PH3HYECKH aZE€KBAaTHO ONHCHLIBAIOIIHX IIPO-
neccel neOpMHPOBAHHS KEAE€300€ TOHHBIX 9A€EMEHTOB.

e Pa3paboTKa aArOPHTMOB «CKBO3HOIO» PacieTa JKEA€300eTOHHBIX S2A€MEHTOB OT HadaAa
HArpPyXEeHHSI A0 Pa3pylUEeHHsI B HEYETKOH IIOCTaHOBKE.

e Pa3zpaboTKa OCHOB HHTEAAEKTYaAbHOH CHCTEMBLI, PEAAH3YIOUIEH AATOPHTM «CKBO3HOIO»
pacuyeTa C IPHMEHEHHEM HOBOI'O MATEMATHYECKOI'O anmnapara (T€OPpHS HEYETKHX MHO-
JXECTB, HEe4YeTKass AOTHKA).

IIoAyudeHHBIE PE3VABTATHI:

e Pa3paboTaHBI H 3KCIEPHMEHTAABHO AlPpOOHPOBaHbI YHCACHHO-aHAAHTHYECKHE METOABI
pacyeTa H3rHOaeMbIX H CIKATO-H30THYTBIX 3A€MEHTOB JXeA€300€TOHHBIX KOHCTPYKIHH C
NPHMEHEHHEM PEaAbHBIX HEAHHEHHEBIX AuarpaMm aecgopmupoBanus GeToHa.

e Pa3paboTaHBI MaTeMaTHYECKHE MOAEAH TpaHchopMaumuu auarpamMm aedopMHPOBAHHSA
OeTOoHa C y4eTOM rpaZHeHTa HANPAKEHHO-Ae(POPMHPOBAHHOI'O COCTOSIHHA B KOHCTPYK-
THBHBIX A€ MEHTax.

e Pemena 3azmaya 0 BO3ZHHKHOBEHHH H CTAOHAHM3allMH TPEILIHHBI HOPMAABHOI'O OTPHIBA B
H3rHO0aeMBIX }KeA€300€TOHHBIX A€MEHTAX C MPHMEHEHHEM Pa3AHYHBIX BHIAOB AIIPOK-
CHMHDpYOIIHX GYHKIHH JAS ONIHCAHHA AHArpaMMBbI AedopMupOBaHHS GeTOHA.

e PemeHa 3amada OO0 ONpeAEA€HHH HANPAXKEHHO-Ae(POPMHPOBAHHOI'O COCTOAHHSI B
OKPECTHOCTH TPEUIHHbI HOPMAaABHOI'O OTPhIBA B ApMHPOBAaHHBIX A€ MEHTAaX.




CebemieB Baaaumup I'puropreBHY, KaHZA. TEXH. HayK, npodeccop Kadeapsl
nod. yuaeH PAACH, MICE, CEng

AKTYaABHOCTB TE€EMBI:

CoBpeMeHHBIE TPeOOBaHHA K pacdeTaM H 3KCIEPTHBIM OLIEHKAM COOPY3KE€HHH H KOHCTPYK-
IHuH O0yCAAaBAHBaIOT HEOOXOAHMOCTH COBEPLUIEHCTBOBAHHSI H PAa3BHTHS TE€OPHH H NPHKAAX-
HBIX METOAOB BEPOSATHOCTHBIX pPacCYeTOB HAIPAXKEHHO-Ae(POPMHPOBAHHOI'0O COCTOSIHHS
(HOC) CTPOHTEABHBIX CHCTEM H HX HaE€XKHOCTH, a TaKiKe ITOAYYEHHS HAaYyYHO-METOAHYECKHX
pe3yABTATOB H AAaHHBIX OASI Pa3pabOTKH HOBBIX HOPMATHBHBIX AJOKYMEHTORB IIO IIpaKTHYEe-
CKHM pacdYeTaM C y4eTOM IoKa3aTeAeH HaJZeKHOCTH.

TemMaTHKAa HCCAEOOBAHHH:

Pa3BHTHEe BEPOATHOCTHBIX METOHLOB pacyeTa AHHEHHO H HEAHHEHHO CTAaTHYECKH H
AHHAMHYECKH AedOopMHPYEMBIX CHCTEM C YyY€TOM pPEryAHPYIOUIHX (yHIpaBASIOIIHX)
BO3AE€HCTBHH pa3AHYHBIX BHAOB;

IMOAy4Y€HHEe HOBBIX ZAHHBIX O BEPOATHOCTHBIX CBOHCTBax pacHieTHBIX IIapaMeTpPOB KOH-
CTPYKILHH;

CO3ZaHHEe METOAHK H AaATOPHTMOB pacdeTa BEPOSTHOCTEH OTKa3a H HaJAE€XHOCTH CH-
CTeM C peryanpyeMbIMH napamerpamMu HJ/IC npH NOAHKPHTEPHAABHBIX YCAOBHSAX pabo-
TOCIIOCOOHOCTH;

OOOCHOBaHHE H HCIIOAB30BAaHHE KPHTEPHEB H XapaKTEPHCTHK JOASI KOMIIAEKCHOH
OLIEHKH HAaZAEeXXHOCTH KOHCTPYKIIHH C y4€TOM BAHSIHHSI PEr'yASITOPOB;

ONITHMH3aunHsA peryaHpoBaHHa HJ/IC ¢ HCIOAB30OBaAaHHEM KOMIIAEKCHBIX KpPHTEpPHEB
oueHKH 3(PGPEeKTHBHOCTH C yI€TOM TPEOOBaHHH HaAEXHOCTH;

pellleHHe MOZEABHBIX H HHIKEHEPHBIX 3azZad pacdyeTa HaZEKHOCTH CTPOHTEABHBIX
KOHCTPYKIIHH C PETYAHPYEMBIMH CTATHYECKHMH H AHHAMHYECKHMH CBOHCTBaMH.
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IlpeacTaBA€H METOZ PEeLIEHHSI NMPSIMBIX H oGpaTHux 3aZa4 TE€OPHH HAAEIKHOCTH CTPOH-
TEABHBIX KOHCTPYKIHH H COOpPYKEHHH, OCHOBAHHBIH Ha HCIIOAB30BaHHH Ipeobpa3zo-
BaHHBIX B Oe3pa3MepHyIO (OpMYy YCAOBHH pacCHYETHBIX NpPEAEABHBIX COCTOIHHH, COOT-
BETCTBYIOLIHX COBOKYITHOCTH Ka4€CTBEHHO Pa3AHYHBIX KPHTEPHEB 0€30TKa3HOCTH.
PewmieHbl 3aZladH pacyeTa HAAEIKHOCTH IO IIOAHKPHTEPHAABHBIM YCAOBHSM IPOYHOCTH
CHCTEM C AHHEHHBIM H HEAHHEHHBIM (MapaMeTPHYECKHM) PeryAHpPOBaHHEM paclpezne-
A€HHS CHAOBBIX (paKTOpOB.
BBIIOAHEHO HCCA€ZOBAaHHE H AAHO ONMHCAHHE OOIIHX CBOHCTE (PyHKIHH BEPOSITHOCTH
OTKa3a CHCTEM C IIPOH3BOABHBIM YHCAOM peryaaTopoB HIC B 3aBHCHMOCTH OT PEryASsi-
TOPOB.
JdaHO He HMeIOlIee aHAAOTOB CHCTEMATH3HPOBAaHHOE ONHCAHHE NPHHIHIHAABHBIX
CBOHCTB H ocobeHHocTeH (yHRKUHH IAOTHOCTEH BeposaTHocTel mapamerpoB HIAC, Hc-
IMMOAB3yE€EMBIX B pacueTax HaAeXXHOCTH, IPH HEAHHEHHBIX 3aBHCHMOCTAX (ypaBHEHHSIX)
COCTOSTHHAI B XapaKTEPHBIX 3aZladaX CTATHKH, AHHAMHKH H YCTOHYHBOCTH AedopMHDY-
€MBIX CHCTEM C HEAHHEHHOCTAMH pPa3HbIX THNOB (pH3HYECKOH, reOMEeTPHIYECKOH, KOH-
CTPYKTHBHOH) H BHAOB (MSI'KOH, JXK€CTKOH).
BBEIYHCAEHBI BEPOSITHOCTH OTKa3a IIO OCHOBHBIM YCAOBHSIM 0€30TKa3HOCTH AHHaAMHYe-
CKOH CHCTEMBbI H TACHTEAS, C HCIIOAB30BaAaHHEM TOYHOIO H NPHOAHIKEHHBIX PEII€HHH.
CozzmaHa pallHOHAABHAsI METOAHKA ONpPEAEACHHS HHAEKCOB/K03(hp(IDHIHEHTOB MapHOH H
IPYNIIOBOH KOPPEAIIIHH PAa3HOPOAHBIX CAYyYaHHBIX PACYETHBIX BEAHYHH, YYHTHIBA€MbIX
B BEPOSITHOCTHBIX pacueTax Ae(POopMHpPyeMBIX CHCTEM (COOPYKEHHH, KOHCTPYKIHH),
IPH OTCYTCTBHH CTATHCTHYECKOH HH(pOpPMAIHH O XapaKTEepHCTHKaX HX CTOXaCTHYE-
CKHX 3aBHCHMOCTEH, OCHOBaHHAsI Ha IPHMEHEHHH IIPpHEMa o0e3pasMepHBAHHSA CAy4YaH-
HBIX PaCYE€THBIX BEAHYHH H apOOHpPOBaHHAaA B PEIIEHHSAX MOJAEABHBIX H XapaKTEPHBIX
HHXEHEPHBIX 3aa4 OLEHOK HaAeXXKHOCTH KOHCTPYKILH.
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XapuHoBa HaTaaba BAaauMHpOBHA, KaHZI. TE€XH. HayK,

OoueHT Kadeapsl

AKTYyaABHOCTBH TEMBI:

IIpoeKT OTHOCHTCA K pa3psaay (pyHIAaMeHTAABHBIX HCCAEAOBAHHH MeXaHHKH aedopmupye-
MOTrO TBEPAOro TeAa H BKAIOYaET AaAbHeHIllee pa3BHTHe MeToAa ¢oToynpyrocTH, Kak baso-
BOr'0 3KCIIEPHMEHTAABHOI'O METOAa MEeXaHHKH AedopMHpPyeMOro TBEpPAOro TeAa H MEXaHH-
KH pa3pylIeHHsI, KAK B AHHEHHOH, TaK H B HEAHHEHHOH NIOCTAaHOBKE, a TaKiKe HCCAEJAOBaHHE
3THM METOAOM CHHIYAIPHBIX 3aZla4, MaTeMaTHYECKOE pelI€HHE KOTOPBIX 3aTPYAHEHO HAH
TpeOyeT MOATBEPKAECHHSI ZOCTOBEPHOCTH. OTOT OPHIHHAABHBIH METOA HCCAEOOBAHHS Oo0OAa-
AaeT OOABLIMMH INOTEHIHAABHBIMH BO3MOXXHOCTSIMH IASI IOAYYEHHSI 3KCIEPHMEHTAABHOH
HH(POPMALIHH O NMOASIX HANIPAMXKEHHH H MEXaHH3MaxX pas3pyLI€EHHS 3A€MEHTOB NPAKTHYECKH B
AIOOOM BO3MOXXHOM JAHamna3oHe AedopMHpPOBaHHSA (PeaAbHBIE HCIBITAHHSI NIPOBOAHAHCH B
HHTepBaAe oT -50% m0 250% OTHOCHTEABHBIX YOAHHEHHH).

HoBH3HA IIPOBOAHMBIX KCCAeIlOBaHHﬁ:

MeToaom ¢hoTOynpyrocTH HCCAEAYIOTCS 3aZa4H MEXaHHKH AedopMHpPyeMOro TBEpPAOro Te-
Aa, He HMeEIOLIHEe AaHAAHTHYECKHX pellleHHH. YHCAeHHBIe HCCAELOBAaHHSA TaKHX 3aza4 TpeOy-
IOT TIIATEABHOH 3KCIIEpPHMEHTAABHOH NpoBepKH. MeToaoM (poTOynmpyrocTH MOIKHO HCCAe-
OOBaTh IIpouecchl AehOpMHPOBaAaHHS H pa3pylleHHa B obaacTu Ooabmux aedopmamui,
HalpsizKeHHO-Ae(OpMHPOBAHHOE COCTOSIHHE 3A€MEHTOB CTPOHTEABHBIX KOHCTPYKILIHH C
KOHIIEeHTpaTOpPaMH.
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e ¢doTOynpyrui aHaAH3 HAIIPAKEHHO-AE(GOPMHPOBAHHOIO COCTOSIHHSI C IIOAYYEHHEM IIO-
AeH HanpsixKeHHH H AedopMaunmui B IIAOCKHX 3A€MEHTAX C KOHIEHTpaTOpaMH B BHIAE
TPELIHH, HAAPE30B, OTBEPCTHH, JKECTKHX BKAIOYEHHH;

e H3y4YeHHEe KOHIEHTPAIHH HAIPSAXKEHHH B 3aBHCHMOCTH OT YpPOBHS aAedopmMaunui B 3Ae-
MEHTaX C Pa3AHYHBIMH KOHIEHTpaTOpaMm;

e H3y4YeHHE MeXaHH3Ma PACKPBITHS BHYTPEHHHX TPELIHH H HAaApPEe30B B PE3HHOBBIX IIAA-
CTHHax B reOMETPHYECKH HEAHHEHHBIX 3aa4yax;

e Ha OCHOBe ODOOLIEHHA PEe3yABTATOB 3KCIIEPHMEHTOB IIOCTPOHTH MOAEAH HAIPAIKEHHO-
ro COCTOSIHHSA IIpeApa3pylleHHSI BOAH3H CHHI'YAIPHBIX TOYEK H APYrHX KOHIEHTPATO-
poB.

IToAydeHHBIE PE3VABTATHI:

e BBINMOAHEHA IIPOBEPKA PsZa TEOPETHUYECKHX PElIeHHH 3aa4 HEAHHEHHOH TEOPHH YIIPY-
TOCTH;

¢ IIOAyYEHBI IIOASI HANIPSIXKEHHH H AedopMalHii B pe3HHOBBIX IMAACTHHAX C TPEIHHAMH,;

e HCCA€ZOBAaHA MOZEAb PACKPBITHS TPELIHH H HAAPE30B B 00AACTH OOABIIHX YNpPyrux
aedopmaiui;

e paccYHTaHbl KO3(p(HIHEHTHI KOHIUEHTPAIHH B 3A€MEHTAaX C Pa3sAHYHBIMH BHAAMH
KOHIEHTPATOPOB: TPEILIHHbI, BbIPpe3bl, OTBEPCTHA. BEINOAHEHO HX CpPaBHEHHE C HMEIO-
IIHMHCSI B CIPABOYHHKAaX IO KOHIEHTPAILIHH HAIIPSIXKEHHH.
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TeMneparypax. II[paBHABHOe MOZEAHpPOBaHHE TeMIIepaTyp rapaHTHpPpyeT NpPaBHABHOE IIpPO-
THO3HPOBaHHE HapaCTaHHSA NMPOYHOCTH, a 3HAYHT HAAEKHOCTH COOPYIKEHHH.

TuToB MuxauA MuxaliAOBHY, AOKTOP TEXH. HayK,
npodeccop kadbeapsl

Ha oCHOBe H3BECTHBIX METOAHK pacdyéra pa3paboTaHO H NPEAAOIKEHO IIPHAOKEHHE K MO-
GKABHOMY 'reAecbony A pacqé'ra HEIIOCPEACTBCHHO HA CTPOHTeABHOi'i IIAOLIIAAKE TEMIICpa-
TYPHBIX PEXHMOB H PEXXHMOB Hafopa NPOYHOCTH GETOHOM NpPH YKAAZAKE H BBIAECPKHBAHHH
B BHMHHX YCAOBHSAX. B HaCTOsAILIlEEC BpEMSs BEAYyTCHA IIPOH3IBOACTBCHHBIC HCIIBITAHHSA METO-
AHKH H YCTpOﬁCTB B YCAOBHAX CTPOHTeABHOI:’I IIAOIIIAAKH.

PaboTa HanmpaBA€Ha Ha NPOEKTHPOBAHHE TEXHOAOTHH 3HMHEro 0eTOHHPOBaHHSI Ha OCHOBE
TeopHH nomobusa Takol moaxon AeKAAPHPYETCH He BIIEPBBIE, HO C OTKPBITHEM HOBBIX BO3-
MOIKHOCTEH (cosepmem{an BBIYHCAHTEABHAA Teannxa) AdC€AAE€TCHA IMONIBITKA BBECTH B 060p0T
000OCHOBaHHS 3HMHEr0 OETOHHPOBAHHSA TEOPHIO NMOAOOHS.

TuToB Muxaua MuxaHAOBHY, AOKTOP TEXH. HayK,
npodeccop kKadenpsl
BorarbeipeBa TarbsiHa BaaAeHTHHOBHA, KaHA. T€XH. HaykK,
OoueHT Kadeapsl

PaboTa nMoCBsIlIEHA aKTyYaAbHOH IMpobAeMe 3HMHEro 0ETOHHPOBAaHHA - BhIAEPXKHBaHHE OeTO-
Ha B KOHCTPYKIIHSIX, OKPYXEHHBIX MEP3ABIM I'PYHTOM H HaIllpaBAEHBI Ha pa3pabOTKy TeXHO-
AOTHH O0E€TOHHPOBAHHSI HHPOBAHHIO OAHHOYHBIX OYpPOBBIX CBalli H KyCTOB CBali B MEpP3AOM
rpyHTeE.
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TexHoAOTMYECKaAA KapTa 6€TOHMPOBaHUA NEePEeKPbLITUS

BeroHoBop

\_ kabenb KPMNT-75x3
_YTENANTEAL

pacKaTyMK

YKAGAUUK . yrenautess

s
enaeHan 5
yT \ %
onanybka % / “\_BbIpaBHUBaTEAb
o cMecH
cetka N/

padbuua

Ne.=320M3/cm; tn=-20°C; Tm=61.3uac.; R%=84.4%R: - no metoauke 3ybkopa

N.=320m3/cm; t.=-20°C; Tw=48uac.; R%=88%Rzx= - no metoanke ApbeHbesa
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T —— . NpueMHan BOpoHKa
MPOKAGAKa . 'y
dnekrponsoruoHbi | ™
IMEMEHT -\ Moaarowan Tpyba ks e T ——
- - > TpW INeKT
PaaHuUeBble, Orson 30'133x% W Kaviepsbl
COEAVHEHWA
.. BHELUHMA 3neKTPOA
Tpyba @ 133x5, L=2000mm
[~ BHyTpeHHmii INEKTPOA
Tpyba @ 57x3, L=2100mMm
OtBopAwan Tpyba SNeKTPOU3ONALMOHHbBIN
OmBoa 90'133x4 | -~ OReMeHT
! %
! 5 TeKkcToauToBasA
..... NPOKAaAKa
b “\_OAaHUEBble
3arteop. - coe AHL:_,eHm BapwaHT Tpex¢asHoro YHIPC
MpoaonbHoe ceveHne YHIPC
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MoaonuH BaanumHup BHKTOpPOBHY, JOKTOP TEXH. HaYK,

npodeccop Kadenpsl
Ha OCHOBaHHH TOYHBIX pPEIIeHHH HeAHHEeHHOro auddepeHIHAABHOrO ypaBHEHHSI METOAOM
rPyIIIOBOTO0 aHAAH3a NPEOAOKEH HOBBIH INPHHIHUII pPEIIE€HHA 3aJad 3HMHero OeTOHHpOBa-
HHSA. Hposep;enm IIPOBECPOYUHEBIC IKCIICPHMECHTBDI, IIOATBECPAHBIIIHC BO3MOXHOCTDP HCIIOAB30-
BaHHA 3TOro MmeToza B IIPAKTHKE CTPOHTEABCTBA.

TexHON02US1 60CCMAHOGB/IEHUSL C UCNOJIb306AHUEM mepmoo6'pa6om1cu pa6'o-
MoOCNoCoOHOCMU JKele300emOoHHbLX lcoucmpwcu,uii, PA3PYULEeHHbIX 6 npouec-
ce IKcruiyamauuu 8 CJIIOHCHBILX zuapomwuamuuecnux ycnosusix HA mpacce
CeeepH020 MOpPCKO20 nymu

MoaonuH BaAaaumup BHKTOpPOBHY, MJOKTOP TEXH. HAYK,
npodeccop kKadenpsl

TeMa - OTKAHK Ha BaXXHYI0 HapOAHO-XO03HCTBEHHYIO T€MYy - BOCCTAHOBA€HHE MOPTOBBIX CO-
opyxeHu#i Ha Tpace CeBMopIlyTu. PaboTa BBINOAHSIETCSI B TE€CHOM KOHTAaKTE€ C KOAAEraMH
H3 BeAopycCKOro HaIlHOHAABHOTO TE€XHHYECKOro yHHBepcHTeTa. K paboTe NIpHBAEYEHBI
cnenHaAHcThl H3 HHCcTHTYTa ropHoro aneaa CO PAH.
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Moaoaun BaaauMHup BHKTOPOBHY, MOOKTOP TEXH. HayK,
npodeccop Kadenpsl
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Moaoaun BaaauMHup BHKTOPOBHY, MOOKTOP TEXH. HayK,
npocgeccop xKadenpsl
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3UMHEE BETOHUPOBAHHME MOHOJIMTHBIX KAPKACHBIX KOHCTPYKLIAM 4.1

KAPKACHBIE KOHCTPYKIIMM U OCOBEHHOCTH UX BETOHUPOBAHUSA B 3MMHHUX YCJIOBUAX

Il. MnuTa nepekpbITUs
L. Ououan konowHa | panoe saberonmposan | - Asetonomreiv | oNCCRIERIREREIILG, | V. Crenein VL. Mt nepexpiTus
HOW KOMOHHOW Avapp KOMOHHaMM 1 Anacparmon peropoa
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M,=6+10m"" M,=9+12m" M,=6+10m"" M,=9+12m’’ M, =6+12m’" M, =6+12m’"

AHanuns KOHCTPYKTUBHbIX peLleHnn OnbIT 6eTOHMDOBaHMﬂ
1. KOHCTPYKUMM MMEIOT CPEeaHIo MaccueHoCTb (M,=6+12m'"), Manbiii o6bem n 6onbLuyio nosep 1. MpuobpeTeHne KPUTUYECKO UNKU NPOEKTHON NPOYHOCTU BO3MOXHO TOMBKO NPK KOMNEHcauun
XHOCTb OXNaXAEHUS. Tennonotepsb - Npu TepmoobpaboTke GeToHa.
2. OT OKpyXaloLLEro XoNoAHOMo BO3ayxa TBepAetoLnii GETOH 3alUuLLeH TONbKO onany6kow, He 2. ins TepmooBpaboTku 6eToHa NPUMEHSIIOTCA OfHU 1 Te e MeTOAbl 3UMHero 6eToHpoBaHus.
BCeraa yTenneHon. 3. MocnenoBaTenbHOCTL BLINOMHEHWA TEXHOMOTMYECKUX OnepaLuii ANs pasHbiX KOHCTPYKLWIA oau
3. KOHCTpyKLMM ONUPaKTCS UMW NPUMBIKALOT K paHee 3a6EeTOHNPOBaHHbBIM KOHCTPYKLMAM UMEID HakoBa.
MM TemnepaTypy OKpyXXatoLLero Bosayxa.
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I'epacumoB BuTaaui BaaaumMHupoOBHY, OAOKTOP TEeXH. HayK,
npodeccop kKadenpsl

PaspaboTana HH(POMOAEAb TEXHHKO-3KOHOMHYECKHX IIapaMETPOB CTpPaTErHH pa3BHTHS
NPOMIPEANPHATHH [OASI MOCAECAYIOLIEr0 3KCIEPHMEHTAABHBIX HCCACAOBAHHH OpPraHH3allH-
OHHO-3KOHOMHYECKOH HaJZEeXXHOCTH.

3. ITosviwienue 3ppexkmueHocmu 3a cuem HOPMUPOBAHUS
OpP2aHU3AUUOHHO-IKOHOMUUECKOU HAOEHHOCMU peop2aHuU3a-
UuuUu NPou3eo0CMEEHHbLX CMPOUMENbHBLIX NPOUECCOo8

I'epacumoB BuTaAaui BaaaumMmHupoBHY, AOKTOP TEXH. HaYK,
npodeccop Kadenpsl

Paspaborana HHPOMOZEAhP TEXHHKO-3KOHOMHYECKHX IIapaMETPOB PpPECTPYKTYypPH3AIlHH
NPOMIPEANPHSITHH HOA NOCAEAYIOUIHX 3KCIEPHMEHTAABHBIX HCCA€AOBAaHHH OpPraHH3allH-
OHHO-3KOHOMHYECKOH HaZEXHOCTH.



IF'epacumoB Buraaunii BAaxuMmupoBHY, AOKTOP TEXH. HayK,
npodeccop kadbeapsnl

«OpraH13aumnoHHO-TEXHOIOrMYeckas 6e3onacHOCTb NpeaAcTaBnsaeT co60i KOMMNEKCHOe
peLLeHune no onpeaeneHuto obnacren onacHOCTU B paboTe 06bEKTOB: CTPYKTYP, NPOLIECCOB U
COOTBETCTBYIOLUNX UM MEPONPUSITUIA MO CHUXEHUIO BO3OENCTBUIN Ha 06HEKTDI
OvHamuyeckas moaenb 6e3onacHoOCT opraHU3aLMoHHO-TeXHU4YecKux pewueHuin (OTP)

Hotp ->(-OTP)-> (+M)
HoTp - HapexHocTts OTP
-OTP - cHUXeHune opraHn3aunoHHO-TexHonornyeckom HapexHoctn (OTH)
+M - meponpuaTus no cHuxenuio OTH

3aBucMMoCTU AuHamuyeckon mogenu 6esonacHoctu OTP
Hotp =f (Nd/NH), N=f(3,T), Ob =f (OTH)

N - pakTnyeckoe 3Ha4eHMe HopMaTuBa

NH - HoOpmaTHBHOE 3Ha4YeHune

3,T - 3aTpatbl, NPOAOITXUTESNIBHOCTb

OB1 - 06nacTb NONOXUTENbHBIX 3HAYEHUN AOXOLHOCTU

OB2 - obnacTb HyneBbIX 3HAYEHUN [OXOAHOCTU

OB3 - 06nacTb MMHYCOBbLIX 3HAYEHUIN AOXOAHOCTH
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BuHorpanoB Aaekcel BopucoBHY, AOKTOP TEXH. HayK,
npodeccop kKadbeaps:
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BuHorpanoB Aaekcel BopucoBHY, AOKTOP TEXH. HayK,
npodeccop kKadenpsl
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Pezynomamul pacuemos: 8) useubdarowuti MOMEeHm, 2) 3anac NPOYHOCMU 8 APMUPYIOUeM dNeMeHme
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npodeccop Kadbeapsl
KomnoauumnoHHble MaTepuanbl NpeacTaBnsioTCs Kak AUHaAMUYecKne CTPYKTYpbl,

Yy KOTOPbIX HEMPEpPbLIBHO MPOTEKAIOT ABa B3aMMOMNPOTUBOMOMNOXHbLIX Mpouecca —
nx obpasoBaHns N paspyLleHus.

OvHamMmunyeckaa mopenb COonpsAXXeHHO-CUJMoOBOIro Kapkaca KOMNo3amMmunoHHOIro Mmatepuara

3aBMCMMOCTb CTPYKTYpbI hopMmUpyemMoro matepuana

OT pa3aMepoB ero obpasyoLmx YacTuL;:

1 — Mukpokapkac 13 Mernkoro 3anonHuTens;

2 — Mukpokapkac 13 KpynHO3epHUCTOro 3anonHuTens-
apmaTypbl;

3 — O-kapkac cocTaBnstoT O-4yacTuLbl, KOTOPbIE BKIMOYEHbI
B aKTUBMpPOBaHHble H-yacTuubl HaHo-kapkaca

Cxema ,D,VIHGMVI‘-IGCKOFI MoAaesin conpAaA>xXeHHo-cuyqioBoro
ko k. k, ko k,
RMa & OMa & RMu Ki—p I@Juc a(: RHaHO & OHauo & 3
k, k, ke ko kr ko
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Kadenpa
WH)XXeHepPHOW reosiorum,
OCHOBaHUMN M

dyHOAAMEHTOB (M ro CD)




npubopoe u o6opy606auua om epeauozo eo3deliicmeust eubpa-
uuu. OnpedenerHue ouHaMu4ecKux ceoucme 2pyHmaoe.

HyxauH AeoHuna BHRTOpOBHY, KaHZI. TEXH. HAYK,
npodeccop kadeapsl

AuHoBckui CraHucaaB BHKTOpPOBHY, KaHA. T€XH. HayK,
npodeccop kadbeapsl

2. IloeedeHue ceaiuHuix (pyHOamMeHmMOoe nood MAUWLUHbLL C OU-
HamuuecKumu Hazpy3rxamu. HccnedoeaHue peanvH020 noeeode-
Husl pyHOoameHmoe mypboazpezamoe, paspabomika meponpu-
AMmuil N0 CHUWKEeHU amniumyo eubponepemeuieHuil, npoex-
mupoeaHue OCHO8AHUU U (PYHOAMEHMO8 MAULUH.

KoaeCHHKOB AaekceH OAeroBud, KaHZ. TEXH. HayK,
AOLEeHT Kadenpsl



aeq)opmupyemocmb epyumoebtx ocuoeauui’c. Pa3spabomxa 60-
Nlee HAOEHCHBbLX MEemo006 NPO2HO3UPOBAHUSL OCAOKU OCHOBAHUU
U3 ouCnepcHsLX 2PYHMOoae.

KopoGoBa OAabra AAeKCaHAPOBHA, A-P TEXH. HAYK,
npodeccop xKadenpsl

4. Pa3pabomkxa u coeepuieHcmeoeaHue memoooe onpeode-
NeHUsl (Pu3uKo-mMexaHuuyecKux ceolucme 2pYyHmoesvliX OCHoea-
Hull. PeweHue npaxmuuecKkux 3a0au UHIKeHEepHOo - 2eoslo2uye-
CKUX U3bICKAHUU HA NoOWadKax 3aCmpouxu.

AaBpoB Cepren HuxoraeBHY, KaHA. TEXH. HayK,
AOoLeHT Kadenpsnl
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weHcmeosaHue pacuemoe OCHOB8AHUU cpyuaameumoe any6ono-
20 3anoxeHust. OCHOBAHUSI U3 6€UHOMEP3NbLX 2PYHMOE8: coXpa-

HEeHUe u ucnosie3oaHue.

MoauanoB BukTop CepreeBnd, KaHA. TE€EXH. HAYK,
npodeccop Kadenps:

6. 'eomepmurxa. IIpumeHeHUue 2e0MEPMANILHBLX 2PYHMOBBLLX
600 Ol X03SAUCMEEHH020 ucnonwv3oeaHust. IIpoonemot ucnons-
308AHUSL MEP3NbLX 2PYHMOE 8 Kauecmee OCHOB8AHUU.

IlTleBueHKO AAeKCaHAP AHTOHOBHY, KaHA.I'€OA.-MHHEpPaA.HaYK,
OoueHT Kadenpml
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o6ecneueuua ycmouuueocmu uc-

YecKux Mamepuasnoe
KKYCCMEBEHHBLX 2PYHMOBBbLX COOPYIHceHUU.

AouieB BauecaaB BukTopoBHY, CT. nIpenosaBaTeAb Kadeapn:

8. PeweHue e0Nnpocoé NnpoexmupoeaHust u ycmpoicmea
dyHOaMeHMOE 8 CJ/IONCHBLX 2PYHMOBbLX YCNOoBUSIX U NpuUu 3HA-
yumenvHolx Hazpy3rxax. IIpumeHeHue coepemeHHbLX pacuem-
HbIX KOMNEKCo8 ONsl U3YyueHUsl NoéedeHUSsl 2PYHMOBBbIX OCHO-
6AHUU U NPOEeKMUpPoBaHUSl PYHOAMEHMHBLX KOHCMPYKUUU.

HyxnuH AeoHuna BHKTOPOBHY, KaHA. TEXH. HayK,
npodeccop kadbeapsl
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nepamypax.

K.A. Illadpan KaHZ. TeXH. HayK
A.B. Cepreesn KaHZ. TEXH. HaAyK

A1 CTPOHTEABCTBA B TPYAHOAOCTYIHBIX palioHax CeBepa CHOHMpPH H APKTHKH OCOOEHHO
PallHOHAABHO IIPHMEHATH IIOAHOCOOpPHBIE KOHCTPYKIMH MHHHMAABHOH Macchkl. B OoabineH
CTEIIEHH 3TOMY IIOAOMKEHHIO COOTBETCTBYIOT METAAAHYECKHE KOHCTPYKUHH. OxHako zaasa
PETHOHOB APKTHKH H CHOHMpH XapaKTepHBI HH3KHE €CTECTBEHHbI€ KAHMATHYECKHE TeMIIe-
pPaTyphl, IPH KOTOPHIX NMOBBILIAETCSI OACHOCTH Pa3pyIlUeHHSI CTPOHTEABHBIX KOHCTPYKILHH.
Ilo3TOMy raaBHasl 3aZlada CTPOHTEABCTBA B APKTHKE COCTOHT B 00eCII€Y€eHHH NIPOYHOCTH
METAAAOB H METAAAHYECKHX KOHCTPYKIUHH IIPH HH3KHX TeMIlepaTypax.

C cepeaHHBI NIPOIIAOrO BeKa IIOA PYKOBOACTBOM A.T.H., podeccopa A.B. CuasBecTpOBa
CAOKHAACh HaydHas IIIKOAA II0O HCCAEAOBAHHIO H CO3JaHHIO METOAOB IIPOEKTHPOBAHHS Me-
TAAAOKOHCTPYKIHH H3 CTPOHTEABHBIX MaAOYTA€POAHCTBIX CTaA€H, IIO3BOASIIOIIHNX H30€eXaTh
aBapHH BCA€ACTBHE XAAZAHOAOMKOCTH. ChopmMHpoBasachk LeAasa maesna y4€HBIX, paboTaro-
IIHX B 3TOH 00AACTH, HCCAELOBAaHHSI B KOTOPOH B HACTOSIIEE BPEMSA BO3TAaBHA A.T.H., IIPO-
deccop C.A. Illadpaii. HOBOCHOMPCKHMH YyIYE€HBIMH IIPOBEAECHBI MHOTOYHCAEHHBIE 3KCIIEPH-
MEHTaABHBIE H TeOPETHYECKHE HCCAEAOBAaHHS II0 Ha3BaHHOH mpobaeme. HMH HaKOIAEH
OOABIIOH NMPAaKTHYECKHH OIBIT II0 NPEAOTBPALICHHIO IOBPEXAECHHH pPEaABHBIX KOHCTPYK-
ILHH.



abomrxa u ucw‘l
_ \ toLx capie df})p( uit ¢
pume bHOZO uanpameuua pueeneu U KOHCMPYKU
puzeneu, 00beOUHEHHBbLX C JKene3obemoHHOoU naumou nepe-

Kpblmusi.
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B.M. Jobpaues KaHZ. TEeXH. HAYK

IIpenBapHTEeABHOE HaIpPSAXKEeHHE PHreAeH B y3AaX HX KPEINIA€EHHSI K KOAOHHE NO3BOASIET pery-
AHPOBAaTh YCHAHSI B 3A€MEHTaX CTAABHOI'O KapKaca H NOAy4YaTh 3(pPGeKTHBHYIO KOHCTPYK-
IIHI0 KapKaca C 3KOHOMHEH cTaAH. B Xxole MPOBOAHMBIX HCCA€LOBAHHH IOAYYEH PSl NMaTEH-
TOB Ha MOA€3HYIO MOIEAD:

e [Tone3Hass moaeAb N2146862. «Y3eA JKECTKOI'O CONPSAKEHHSI DAAKH C KOAOHHOH B CTAaABHOM
KapKace MHOTrO3TaXXHOrIo 3aaHHusA». ABTOphI [loopaueB B.M., Bepmtuuus [1.C. 3aperucrTpH-
poBaHa B rocpeectpe 22.09.14r.

e [Toae3Hass momeAb Nc150481 «PaMHBIH y3€A OITHPAHHSI 0AAOK Ha CPEAHIOI0O KOAOHY B
CTAaABHOM KapKace MHOTO3TaXHOro 3ZaHuA» [Jloopayer B.M., Bepmuuuun [.C. 3aperucTpHu-
poBaHa B rocpeectpe 10.07.14r.

e [Toae3zHass moaeAab No153644 «CrasexkeAre300€eTOHHBIH y3€A OIIHPAaHHSA 0AaAOK HA CPEAHIONO
KOAOHY B CTAaABHOM KapKace MHOTrO3TaXHoro 3zaaHus» [loopadeB B.M., Bepmuunuaun [1.C. 3a-
perucTpHpoBaHa B rocpeectpe 30.06.15r.

e [Tone3zHass moaeAb N2153967 «YCOBEPLIEHCTBOBAHHBIH Y3€A }KECTKOI'O CONPSAKEHHS OaAKH
C KpaliHeH KOAOHHOH B CTAABHOM KapKace MHOTO3TaXKHOro 3aAaHHusa» [Joopauyer B.M., Bep-
muHHH [1.C., Baciora B.H. SaperucrpupoBaHa B rocpeectpe 13.07.15r.
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B.H. BacroTa KaHZ. TEXH. HayK

B OCHOBEe yCIIEUIHOH PaboOTHI IO 3TOH TeMe A€XAT MHOIOAETHHE TE€OPETHYECKHE, KCIIEpPH-
MEHTaABHBIE HCCA€AOBAHHS H HaDAIOZEeHHSI 3a 3KCIIAyaTallHeH INMOAKPAaHOBBIX KOHCTPYKIIHH
KPYIHBIX IPOMBILIACHHBIX NpeaAnpuaTHii CHOHPCKOro perHoHa.

dAsI 3KCIIEPHMEHTAABHBIX HCCAEAOBAaHHH B 3TOH obaacTH Kadeznpoii Obiaa paszpaboTaHa H
CMOHTHpPOBaHa Ha HOBOCHOHPCKOM METaAAypPrHYECKOM 3aBOZAE€ CHEIHAaABHAsA YyCTAaHOBKA,
IIO3BOASIIOIIASI HCNIBITHIBATH KPYIIHOMAaCIITAOHbIE MOJAEAH IMOAKPAHOBBIX 0AaAOK Ha IOABHIK-
HYIO Harpy3Ky, HMHTHPYIOLILY}O KPAHOBYIO.

4. Pas3pabomrxa u uccnedoeaHue e6ublCoKOoI(PPerxmueHbLX
KOHCMPYKUUU CMANbLHBLX ONOP 8blcoKkosonomuulx ASII.

A.HA. PennHH KaHI. TEXH. HAYK

IleApb paboOTHI NIpPH CO3ZAHHH HOBBIX KOHCTPYKILIHH AHHHMH SAC€KTpOIEpeAadYH — CHHIKEHHE
TPyAO3aTpaT H YIPOILILEHHE MOHTAa¥Ka AHHHH 3A€KTpOIlepesaydH.

B pe3yAbTaTe HCCACAOBAHHH:

- BBIMOAHEHA ONBITHO-KOHCTPYKTOPCKasa pa3paboTKa ABYX BaAapHAHTOB OIIOP aBapHHHOrO pe-
3epBa BA 110 KB. c 6a30BBIMH y3AaMH COIIPSIXKEHHS 3A€MeHTOB» (aBTOpbl A.H. Pennuu, O.A.
CaBOTHH);

- moAy4eHo u3oopeTeHHe Ne 2152496 «Onmopa AHHHH 3A€KTpOIlepesadyH H CIIOCOO0 ee MOHTa-
xa» (aBTOophl Penmun A.H., BoakoB B.B., HBaHoBCcKuH A.A., ChemmnukoB H.B.) H npenaoxkeH
3HAYHTEABHBIH pan 3¢ GdeKTHBHBIX KOHCTPYKTHBHBIX pPELIeHHH OIOp AMHHH 3AeKTpolepe-

a9 H.
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A.B. KopoTkux KaHZ. TEXH. HAYK

B XoZe HCCA€IOBAHHH IIPEAAOKEH PAN HOBBIX HAAEXKHBIX, BBICOKO3((PEeKTHBHEIX KOHCTPYK-

IIHH H Y3AOBBIX COEAHHEHHH TOHKOCTEHHBIX NpodHAeH, MOAYyYEH NIATEHT:
noae3Hasa mozaeAb Nel35338 «CoemnHeHHE CTAABHBIX TOHKOCTEHHBIX A€eMeHTOB» KopoTkHx

A.B., Kpsiaos H.H., IIpocauuauxos B./l. SaperucrpupoBaHa B rocpeectpe 10.12.13r.

6. PabomulL no CO30AHUIO U UCCNEe008AHUIO HOBLLX KOH-
CMPYKUUU NOKPbLMUSL C HECYWUMU INiemeHmamu e euoe pepm
CO CMEePHCHAMU 3AMKHYMO20 CeUeHUsL.

A.A. Koab3eeB KaHA. T€eXH. HayK

IIpenaaraloTcsi KOHCTPYKIHH NOKPBITHH 34aHHA C IIPHMEHEHHEM TPEXIMOSCHBIX depm, Oo-
A€e 3KOHOMHYHBIE II0 CPABHEHHIO C TPAAHIIHOHHBIMH PELICHHSIMH.
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B.B. IIlypTOB KaHA. TEXH. HayK

IIpoBOAATCS TEOpPETHYECKHE H 3KCIEPHMEHTAaAbHbIe HCCAEAOBAHHS ONOPHBIX Y3AOB Aepe-
BOMETAaAAHYECKHX TPEYrOABHBIX 0e3pacKOCHBIX (pepM H HX coemuHeHHi. IloAy4deH psazn ma-
TEHTOB Ha COEAHMHEHHS NEPEBSIHHBIX KOHCTPYKIHIH, 00AazalolIHe BEICOKOH HAaZE€XXHOCTBIO H
IPOYHOCTBIO:

n3obperenne No 2235836 «OmopHBIH y3€A AePEeBOMETAAAHYECKOH KOHCTPYKIIHMH» (aBTOPBI
Amvmurpuer I1.A., MuxaiiaeHkKo O.A.);

noAe3Hass moaeAb Ne 40772 «KpemeixxHasa AeTaAb OAI COEAHHEHHS NEPEBSIHHBIX 3A€MEHTOB
(BapuauThI)» (aBTOpPEI IMuTpHEeB II.A., IlypToB B.B., IlaBANK A.B.)

8. HccneooeaHust HOBbLX KOHCMPYKMUBHBLIX (hOpM HA2e b
HbLX COEOUHEHUU YCMAaHABNUBAEMBLX O02ZHECMPEebHbIM CNROCO-
OOM U Npu nNoMowUu NHeeMAMUUECKO020 UHCMpymeHma Onst
31emeHmoe oepeesiHHbLIX KOHCMPYKUUL.

B.H. IlIBeaoB KaHZ. TEXH. HAyK

noae3Hasa mozaeAb Ne 39925 «KpenaeHHe IASI COEAHHEHHS AEPEBAHHBIX SA€MEHTOB» (ABTOPBI
Amurpues II.A., [IIBenoB B.H.)



