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HuccepranonHas paboTa BBIIOIHEHA Ha Kadeape aBTOMOOMIBHBIE U KEIE3HbIE
JOPOTH, MOCTBI M TOHHeIM KBIPrbI3CKOro TroCyAapCTBEHHOIO  TEXHUYECKOIO
yHuBepcurera um. M. Pa3zsakosa.
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KbIpreI3ckoro rocy1apcTBEHHOTO TEXHUYECKOTO
yHuBepcurera uM. U. Paz3zakosa

OduumnanbHbie ONMOHEHTHI: Kusnoaes Aoabl Kusiioaesnu
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IUpeKkTop TexHonapka Kazaxckoro
aBTOMOOMJILHO-I0PO’KHOTO MHCTUTYTA
uM. JI.b. ['onuapoBa

Kapumos Jpkunn MamaHoBu4

KaHAUJAT TEXHUYECKUX HayK, JOLICHT,
3aBeayIomui Kadeapoi MpuKIagHON MEXaHUKH
OuIcKoro TeXHOJOTUYECKOTO YHUBEPCUTETA UM.
akageMuka M.M. ApiiieBa

Beaymas opranuszanms: I'ocynapcTBeHHOe npeanpusiTHe NPOEKTHO-
MU3bICKATEJIbCKUII HHCTHTYT
«KpIproi310pTpaHCupoexT.
Anpec: 720020, Ksipreizckas PecryOmnuka,
r. bumkek, yin. CamanuuHa, 6.

3amura quccepranun cocTouTcs «26» saBaps 2024 r. B 14-00 yacoB Ha 3acenanuu
nucceprannonHoro cosera /[ 05.23.664 no 3amure auccepTanuii Ha COUCKAHUE YUYEHOU
CTETICHH JTOKTOpa (KaHIWaTa) TEXHUISCKHX HayK Mpu KeIprei3ckom rocyaapcTBEHHOM
TexHu4YeckoM yHuBepcuretre uM. M. PazzakoBa u Keipreizcko-Poccuiickom CraBsiHCKOM
yHuBepcurere uMm. b.H. Enpumna no azapecy: 720020, Keipreizckas Pecny6nuka, T.
bumikek, yn. MannpioaeBa 34, 0, Bosabmmoii akroBeiid 3am, WWw.kstu.kg, tem: 0(312)
543561, dakc: 0(312) 545162. UnenTndUKAIMOHHBIN KOJT OHJIAWH TPAHCISAINAN 3aITUTHI
nuccepranuu: https://ve.vak.kg/b/052-cxc-nsg-nbk.

C nucceprammel MOXXHO O3HaKOMUThCA B OuOmmorekax KsvIpreizckoro
roCyJIJapCTBEHHOI0 TEXHUYECKOIro yHuBepcureTa uM. M. Pa33zakoBa mo aapecy: 720044,
r. bumkek, np. Y. AititmatoBa, 66 u Ksipreizcko-Poccuiickoro CnaBsHCKOro
yHuBepcurera uM. b.H. Enbuuna o agpecy: 720000, r. bumikek, yn. Kuesckas, 44 u no
ccpuike: https://vak.kg/diss_sovety/d-05-23-664.

ABtopedepat pazocian «18» nexadbps 2023 .

VY4eHslil cEKpeTapb
JIUCCEPTALIMOHHOTO COBETA,
K.T.H., JIOLICHT Mapnanbexo H. XK.
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OBIIASA XAPAKTEPUCTHUKA PABOTbBI

AKTyanbHOCTh Tembl auccepramuu. B Keipreisckoii  PecnyOnuke
OOJBUIMHCTBO  MAaCCAXUPCKUX M TPY30BBIX  NEPEBO30K  IPOU3BOJUTCA
aBTOMOOUJIBHBIM TPAHCIOPTOM, MO3TOMY OT MPOTSHKEHHOCTH M JIOJITOBEYHOCTH
aBTOMOOUJIBHBIX JOPOT 3aBUCUT POCT SKOHOMHKHM CTpaHbl. ABTOMOOWJIBHBIE WU
JKEJIe3HbIE JIOPOTH BKJIOYAIOT Pa3IUYHbIE TPAHCIOPTHBIE COOPYXKEHUS, KOTOPHIE
SBJISIFOTCS. HEOTHEMIIEMOM YaCThIO JINHEMHBIX NHKEHEPHBIX COOPYKEHUM.

CTpouTENbCTBO  aBTOMOOWJIBHBIX M JKEJE3HBIX JOPOr  CBSI3aHO  CO
CTPOUTEIHCTBOM OOJIBIIIOTO YKCIIA TPAHCIIOPTHBIX UCKYCCTBEHHBIX COOPY KEHHH, TakK
kak Keipreisckas PecnyOnuka nMeeT TOPHYIO JIOKAJTM3AIMIO, YTO XapaKTepU3yeTcs
MHOXXECTBEHHBIMH ~ OOCTPYKIMSIMU  JIJIi  JIMHEWHOTO  Pa3BUTHS  JIOPOT  Kak
reoMop(osoruueckue, TUAPOTEOJIOTMYECKUEe M T'€OCHHKIMHAIBHBIE CTPYKTYpBHI.
MocToBbIE COOpPYKEHHSI B JJAHHOM CJIy4yae SIBJISIIOTCS TJIAaBHBIM KOHCTPYKTHUBHBIM
peIIeHneM OTMEUYEHHBIX BBIIIE THAPOTEOIOTUYECKUX U CEHCMOIOTHIECKUX MTPOOIIEM.

O} PexTUBHOCTh CTPOUTENHCTBA 3TUX COOPYKEHH BO MHOI'OM 3aBUCUT OT
OPUMEHEHUS] TEXHUYECKHU 11eJ1eCO00Pa3HbIX, IKOHOMUYECKH BBITOJIHBIX KOHCTPYKIIMMA
COOPY)KEHMI, BHEJpPEHHWE B MOCTOCTPOCHHHM HOBBIX 0Oojiee palMOHAJIbHBIX
CTPOUTENIBHBIX MAaTEPUAIIOB.

Oco0eHHO OOJBIIYIO POJIb B COBPEMEHHOM MOCTOCTPOEHHUU ISl CEICMUYECKUX
paliOHOB TMPHUHAICKUT TMPUMEHEHUI0 MATEPHAIIOB M KOHCTPYKTHUBHBIX CXEM
NOBBIIAIOIINX PE3UCTEHTHOCTh MOCTOBBIX COOPYXEHUH K CEUCMHUYECKOMY
BO3JICUCTBUIO.

B Hacrosiiee BpeMsi MHPOKYIO NPAKTUKY MPUMEHEHUSI UMEIOT MOJMMEPHbIE U
KOMITO3UTHBIE MaTepHaIbl, KOTOpBIE CBOMMH YIPYTOIJIaCTUYECKUMU
XapakTepUCTUKaMM  MOTYT  pPEIlaTb  pPa3jgu4Hble  3a0a4d  CEHCMOCTOWMKOTO
CTpOoUTENbCTBA. MICKyCCTBEHHBIN KayUyyK, IPOAYKT HEPTEXUMHH, IHUPOKO U YCIEUTHO
MPUMEHSIETCS. TPU yCTPOMCTBE MOPOXKHBIX MOKPBITHH, de()OpMaIlMOHHBIX IIIBOB,
[IAPHUPOB, MPU YCTPOMCTBE OMOPHBIX YACTEH B KAueCTBE PE3MHOMETAIUITMYECKHUX
OIIOPHBIX YaCTE MOCTOBBIX COOpPYKEHHMH. B pailloHax C BBICOKOM CEUCMHYECKOH
AMHUCCHUEN, NMPUMEHEHHE PE3ZMHOMETAIUIMYECKUX OMNOPHBIX YacTed ISl H30JIALUU
CEeUCMUYECKOM CUIIbI (DHEPTUH) TIPEICTaBIIACTC HanlOoiee aKTyaJlbHbBIM pellleHHueM
10100HOM 3a/1a4Hu.

[To manHOI mpobieMe 3aHUMATUCH Takue yueHble kKak C.A. bepumreitn (1930-
1938 rr.), I''H. Kapuusanze (1957-1974 rr.), B.I1. Uynunenos (1965-1980 rr.) JL.U.
MermrepsikoB (1960-1963 rr.), B.K. Kopuarun (1963-1975 rr.), I'.A. TTaccek (1965-
1980 rr.), E.A. Kymum (1980-1990 rr.), T.O. Opmondekos (2005-2011 rr.), V.T.
beramuer (2005-2018 rr.), M.U. AnicemeroB (1986-2022 rr.) u apyrue.

Pe3nHoMeTannnyeckue OMOPHBIE YacTH B OTJIMYMM OT CTaJbHBIX IUIACTUH
00ecneunBaOT JOCTaTOUYHOE YHCIIO CTENEHEH CBOOOJBI MPOJETHOrO CTPOCHMS Ha
OMOPHBIX YAaCTAX MOCTOBOTO COOPYXEHHUS, YTO JAET BO3MOXHOCTh OOECHEYEHHUS
JIOCTaTOYHOW PE3UCTEHTHOCTH COOPYKEHUS K CEUCMUYECKUM BO3/ICCTBUSIM.

OpHako, MpakTUKa MPUMEHEHHUS IUIOCKMX PE3MHOMETAIUIMYECKUX OIMOPHBIX
yacTeil B MOCTax, pPacloJIO)KEHHBIX B CEHCMUYECKHMX pailoHaX, IMOKa3bIBaeT HX
KOHCTPYKTUBHBII HEIOCTAaTOK KaK HapylleHHEe T€OMETpUU U, Kak CJE/ICTBHE,
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LEJIOCTHOCTH KOHCTPYKUMUA TPOJIETHBIX CTPOEHUM TMPU TOPUZOHTAIBHBIX H
BEPTUKAIbHBIX MEPEMENICHUSX TPYHTOB OCHOBAHHI BO BPEMS 3€MJIETPSICEHHUI.

Taxkum oOpazom, pa3zpaboTka KOHCTPYKTUBHOT'O pelieHus
PE3MHOMETAIUIMYECKUX OMOPHBIX YACTEH MOCTOBBIX COOPYKEHUH U TEOPETHYECKOE
000CHOBaHUE TMPUHSITBIX KOHCTPYKTHUBHBIX PEIICHUM CIOCOOHBIX TOBBICUTH
YCTOMYMBOCTh COOPYKEHUHW B JUHAMUKE CEUCMHYECKHMX YCUJIHM B YCIOBUAX
Ksipreizckoil PeciyOnuke sBiisieTcsi akTyaJdbHOM 3aauei.

CBa3b TeMbl JUCCEPTAIIMU C KPYNHBIMH HAYYHBIMHM MPOrpaMMaMHu
(mpoekTaMu) 1 OCHOBHBIMH HAYYHO-HUCCJIEI0BATEIbCKUMHU pad0TaAMU:

e  OCHOBHBIE HAMNPABICHUS PA3BUTHUS JKEIE3HOJOPOKHOTO TpaHCHOPTA
Keipreizckoit Pecnybnmuku Ha 2014-2020 roapl, yTBEp)KICHHBIH TOCTABJICHHEM
npaButenbcTBa Kbipreizckoi Pecy6muku ot 30 centsiopst 2014 roma Ne 558.

o OcHOBHBIEC HaIlpaBJICHHUs Pa3BUTHUSA JOPOKHOW oTpaciu Ha 2016-2025
roJibl, YTBEPKIEHHBIN MOcTaBieHueM npaBuTenbeTBa Keipreizckoit Pecniybnuku ot 1
nroya 2016 roma Ne 372.

Heabo quccepranMoHHON padoThI SBISETCS pa3paboTKa KOHCTPYKTUBHOTO
pelIeHrsT  OMOPHBIX ~ YacTed  MOCTOBBIX  COOPYXEHUM,  IMOBBIIIAIOLINAX
CEUCMOCTOMKOCTh TPAHCIIOPTHBIX COOPYKEHUN B CEMCMUYECKU aKTUBHBIX YCIOBUSAX
Ksipreizckoit Pecriybnukm.

JIIf TOCTHIKEHUSI TMOCTABJICHHOM WeEJH PeIAJUCh CJAeAYIINue 3aJa4du
HCCJICe0BAHNS:

o aHAIM3 JIMTEPATyPHBIX HCTOYHUKOB IO JHUCCEPTAIMOHHOW pabore U
0030p TEKYILEro COCTOSIHHUSI MCCJEAYEMOIo BOMNPOCAa C H3YYEHUEM KOHCTPYKIIMIA
ONIOPHBIX YACTEN TPAHCIIOPTHBIX COOPYKEHUN B CEMCMUYECKUX pallOHaX;

o TEOPETUYECKHE W  OKCIEPUMEHTAIBHBIC  HCCIEAOBAaHUS  PaOOTHI
0aJIOYHOTO0 MOCTa C PE3UNHOMETALTUYECKUMH OMOPHBIMU YaCTSIMU JJIA ONpeIeTeHuUs
HECYIIEeW CIMOCOOHOCTH M KECTKOCTH PE3MHOMETAIUIMYECKOW OMOPHOM YacTu
MOCTOBOTO COOPY’KEHHS;

° CTPYKTYPHBIM aHaimu3 OajJOYHOr0 MOCTa C PE3MHOMETAIUIMYECKOMN
ONOPHOM YacThIO HA cericMuueckue Bo3aencTBus B cpene CAIIP;
° pa3paboTka pEKOMEHJAlMu MO  pacyeTy ¢  IPOECKTUPOBAHUIO

TPAHCIIOPTHBIX ~ COOPYXEHHUM €  PE3UHOMETALUINYECKOW  OMOPHOM  YacThiO
KPUBOJIMHEVMHON TMOBEPXHOCTHIO JUISl CEMCMHUYECKUX PpANOHOB C OIpEIeIICHUEM
MEePHO0B COOCTBEHHBIX KOJICOaHMI OAIIOYHBIX MOCTOB;

o pa3paboTKa KOHCTPYKIMH PE3MHOMETAJUIMYECKOM OMOpPHOM 4YacTH
MOCTOBOT'O COOPYKEHUS.

Hay4Hasi HOBH3HA JUCCEPTALMOHHOM PadOThI 3aKIIIOYAECTCS B CIEAYIOIIEM:

o pazpaboTaHa KOHCTPYKIHS PE3MHOMETAIUIMYECKON OIMOPHOW 4YacTH
MOCTOBOT'O COOPYKEHHUS, OTJIMYAIOIIASCA TEM, YTO OINOPHAas MOBEPXHOCTh HWMEET
KPUBOJIMHEHHYIO IWJIMHIPUYECKYI0 (OPMY C ONTHUMAIbHBIM PANyCOM KPUBU3ZHBI
paBHBIM I' = 42 cMm;

o pa3zpaboTaHbl (GOpMyIbl JJIS ONpPENETCHUsI ONTUMAJIbHBIX IapaMeTpoOB
PE3MHOMETAJUIMYECKOM OIIOPHOM YacTH C KPUBOJMHEWHOW ITOBEPXHOCTBHIO IIpU
JNEUCTBUM CEUCMHUYECKHX CHJI, OTJIMYAIOIIUECS TEM, YTO OMHUCHIBAIOT JUCCHUIALINIO
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CEHCMUYECKOM SHEPTUH, CHUKAIOIIEH CEMCMUYECKON HArPy3KH Ha OIOpY;

o pa3paboTaHa METOJUKA  OIpEACNICHUs  MEepPUOJOB  COOCTBEHHBIX
KojeOaHuii OaJOYHBIX MOCTOB C PE3MHOMETAUIMYECKMMHU OMNOPHBIMH YaCTIMH,
OTJIMYAIOLIASICA TEM, YTO BEJET K BOCIPENATCTBOBAHUIO HAJOKEHHS aMIUIUTYIHO-
YaCTOTHBIX M TEMIIOPAIbHBIX XapaKTEPUCTHUK COOCTBEHHBIX, BBIHYXKIECHHBIX U
npeo0iafammuXx KoJeOaHuil cpelbl, YTO 3allUTUT COOPYXKEHUS OT OIMACHBIX
PE30HAHCHBIX SIBICHUMU.

IIpakTHyeckasi 3HAYUMOCTh MOJIy4YeHHBIX Pe3yJIbTATOB.

Pa3paboTanHasi KOHCTPYKIIMS CHI)KA€T CEHCMHUYECKOe BO3JCHCTBUE Ha
KOHCTPYKTHUBHBIE 3JIEMEHTHI MOCTOBOTO COOpY KeHHsSI Ha 1 Gai, 4To Kak CJIeICTBHE,
PUBOJIUT K SKOHOMUHU (DMHAHCOBBIX 3aTPAT HAa KAUTAIBHOE CTPOUTEIHCTBO.

KoHCTpyKkIMs pe3MHOMETAINIMYECKOM ONOPHOW YacTh C KPUBOJMHEUHOU
NOBEPXHOCTH BHEJpEHa MPU MPOEKTUPOBAHMU MoOcTa uepe3 peKy COKyIlyK B celle
Cokynyk Yyiickoil obOmactu, u B yueOHbli mnpouecc KI'TY mns cryneHTos,
oOyyaromuxcsi 1Mo  NpouiIsiM/CIEHUATBHOCTAM  «ABTOMOOWIIBHBIE JIOPOTH U
a’poipomMbl» U «CTPOUTENBCTBO JKEJIE3HBIX JOPOT, MOCTOB M TPAaHCHOPTHBIX
TOHHenen», a Takke «MocrooTpsa»  l'ocyaapCTBEHHOro  IpeANpHUSITHS
«Hammonansnoit komnanun «Keipreiz Temup XKomy» (I'TT HK «Keipreiz Temup
Komy»).

JKOHOMHYECKAs] 3HAYMMOCTH MOJYYEeHHBIX pe3yabTaToB. Pa3zpaboranHas
KOHCTPYKIIUSI OIIOPHOM YacCTH CHMXKAET CEMCMHUYECKYIO Harpy3Ky Ha TPaHCIIOPTHBIE
COOpPYXKEHHS W YMEHBIIAET pacxoj] MAaTepHUAIOB MPU CTPOUTEIHLCTBE MOCTOBBIX
coopyxeHuid B nuama3zoHe oT 8 % 10 12 % B 3aBUCHUMOCTH OT CEUCMUYHOCTH
IUIOIIAJIKN CTPOUTENBCTBA.

OcCHOBHBIE N10JIOKEHUS] AUCCEPTALMH, BBIHOCMMbIE HA 3alIUTY:

o pa3paboTaHHasi KOHCTPYKIIUS PE3UMHOMETAUIMYECKOW OTMOPHOM YacTH C
KPUBOJIMHEWHOW MMOBEPXHOCTHIO;

o METO/IMKA ONPENIEICHUS MEPUOIOB COOCTBEHHBIX KOJI€OaHUU 0aJOouHbIX
MOCTOB C PE3UHOMETAININYECKUMHU OMTOPHBIMU YaCTSIMH;

o pe3yJIbTaThl TEOPETUUYECKUX U HOKCHEPUMEHTAJbHBIX HCCIEA0BAHUN
paboThl PE3MHOMETAINIMUECKON OMOPHOM YaCTH C KPUBOJIMHEHHON MOBEPXHOCTHIO
IIPU CECMHUYECKUX BO3JIECUCTBUSIX;

o IPEIOKEHABIC (POPMYIIBI I OTIPEIEIICHIS ONTUMAILHBIX TTapaMeTPOB
PE3MHOMETAIUIMYECKON OIIOPHOU YaCTU ¢ KPUBOJMHENHON IIOBEPXHOCTHIO;
o pe3yJIbTaThl  CTPYKTYPHOTO aHAJIM3a MOCTOBOTO COOPYXKEHHUSA C

PE3UHOMETAINYECKON ONTOPHOM YaCThIO HA CEMCMUYECKHUE BO3ICUCTBUS.

JIMYHBIA BKJIAJ cOUCKaTeds. J[MCCepTAlMOHHOE HCCIEAOBAHHUE BBITIOJIHEHO
aBTOPOM C HCMOJIb30BAHUEM UCTOYHUKOB B YCTAHOBJIICHHOM TOPSKE U IPU HAYYHOM
PYKOBOACTBE  YTBEPXKJAEHHOIO  HAYYHOTO  PYKOBOJAUTENS.  TeopeTHdecKue
UCCIEJIOBAHUSI, WX aHAIU3 M O0O0O0OIIEHHE pPE3yJbTATOB BBHITIOJIHEHBI aBTOPOM U
HAay4YHBIM  pyKoBojuTeleM. Pa3paboTka  KOHCTPYKTUBHOTO  PCIICHHUS |
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMUSI BBITIOJIHEHBI INYHO aBTOPOM.

Anpobanuss pe3yJbTaToB Auccepramuu. OCHOBHbIE TOJIOKEHUS U
OTIIETIbHBIE pa3jiesibl  paboThl JOKIAJBIBAINCH M OOCYKJaNUCh Ha: HAy4YHO-
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texandeckux KoH(pepenuusx KI'VYCTA wum. H. HcanmoBa ¢ 2015 mo 2022 r;
MEXIYHAPOJIHONW HAy4YHO-TIpaKTU4decKoi KoHpepeHnuu «HHOBanMu B oO0macTH
CTPOUTENBCTBA  TPAHCIOPTHBIX  coopykeHui:  CTaHOBIEHHE,  MPOOJIEMBI,
MIEPCTICKTUBEBIY», MOCBsMEeHHON 60-TeTHi0 JTOKTOpa TEXHHYECKHX HaykK, mpodeccopa
P.C. Kapranbaea (bumkek, 2016 r.); XII Poccuiickoii HanuoOHaILHON
KOH(EpeHIMH MO0  CEHUCMOCTOMKOMY  CTPOUTEIBCTBY M  CEMCMHYECKOMY
paiionupoBanuto (MockBa, 2019 1.); IV MexIyHapoaHON Hay4YHO-TPAKTUYECKOM
KOH(epeHIMn 1o cercMocToiikoMy crpoutenbcTBY (bumkek, 2023 r1.); 65-i
MEXIYHApOJHON CETEBOM HAy4YHO-TEXHUYECKOM KOH(MEPEHIMU MOJIOJBIX YUEHBIX,
aCIUpaHTOB, MAarucCTpaHTOB M CTyNeHTOB  «CoBpeMeHHas HayKa: aKTyaJbHbIE
BONIPOCHI, JIOCTHKeHUsT u wuHHOBanuu» (bumkek, 2023 r1.). Pa3zpabotano
METOJMYECKOE YyKa3aHWe [0 KypCOBOMY MpoeKTHpoBaHHIO «CeilcMOCTOMKOCTD
OaJIOYHBIX ~ MOCTOB»  JJsi  CTYAGHTOB 1O  TPO(HIAM/CHEIUaTbHOCTIM
«ABTOMOOUJIBHBIE JOPOTH U a3poJpoMbl» M «CTpPOUTENHCTBO JKEIE3HBIX JOPOT,
MOCTOB ¥ TPAHCIIOPTHBIX TOHHEJICH.

IMotHOTAa oOTpakeHMsi PpPe3yJbTATOB JAUCCEPTALNMH B NYOJIMKAIUIX.
OcHOBHOE co/iepaHUE TUCCEePTALMU MMyOJIMKOBAHO B 9 HAYUHBIX CTaThsIX U3 CIUCKA
HAK KP, B tom umcne 3 crarbu u3 cnucka PUHI[ 3a npepemamu KP u 1
MoOHOTpaduu.

CtpykTypa M 00beM auccepranmu. Jluccepranus COCTOMT W3 BBEACHUS,
YeThIpEX TJIaB, 3aKJIIOYEHHS, CIIMCKA MCIOJIb30BAHHON JUTEPATYPhl U MPUIOKEHUH.
TexcroBas yacTh u3NOkKeHa Ha 218 cTpaHMIIAX MAITMHOMHCHOTO TEKCTa, BKIIIOYAS
PWIOKEHUS, COACPKUT 68 puCyHKOB, 28 TaOnHIl U CHHCOK JUTEpartypsl u3 185
HaNMEHOBAHUM.

OCHOBHOE COJIEPKAHUE JUCCEPTALIUUA

Bo BBemeHMM  pacKpblBaeTCsd  aKTyaJbHOCTb  TEMbI,  HallpaBJCHUE
UCCIIeIOBaHU U 00mas  XapakTepUCTUKA  JUCCEPTAIMOHHOW  paboThI.
CdopmynupoBaHbl 1€7H, 3a7a4d HWCCICJAOBAHMS, Hay4YHas HOBHM3HA M OIICHKA
MPAKTUYECKON 3HAYUMOCTH MOJTYyUYEHHBIX PE3yIbTaTOB.

B nepgBoii riaBe «0O030p TeKkylIero COCTOSIHUSI HCCJIEyeMOro BOINPOCA»
paccMOTpeH 0030p TEKYyIIEero COCTOSHMS HCCIeQyeMoro Bompoca. Takxke
PacCMOTPEHBI BONPOCHI MPAKTUKH MPUMEHEHHS] PE3MHOMETAIUIMYECKUX OIMOPHBIX
yacTeil W 0030p TEOPETUYECKUX U SKCHEPUMEHTANbHBIX HCCIEAOBAHUN JPYyruX
aBTOPOB B A3TOI 001aCTH HAYKH.

Bonpocel  celicMHUYECKOW  PE3UCTEHTHOCTH  3JaHUM U HMHKCHEPHBIX
COOPY)KEHM UM HUX peakuuss B JUHAMHUKE Harpy3oK TMOJYYWId IIUPOKOE
pacrnpocTpaHeHue B paboTax AOmykabapoBa A.X., Aizenbepra .M., AncemeroBa
M.Y., Kynycosa T.)K., 3aBpuena K.C., Kapuusanze I'.H., Kyryesa M./l., Mapydus
A.T., Hazapoa A.I'.,PammmnoBa T.P., Pyxamze A.B., beraiuesa VY.T., 3ynmnyesa
A.M., UcakoBa O.A. u Ipyrux aBTOPOB.

TpancnopTHbIe COOPYXKEHHMsSI W JOpOKHas WHPPACTPYKTypa HAILIN
oTpaxkeHue B padborax KusuibaeBa A., AcanoBa A.A., 'ubmmana M.E., JloctranoBoi
C.X., Manan6exoBa H.)X., Kapumona 3.M., ’Kymabaea P.A. u apyrux.
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OmnopHble YacTu 0aTOYHBIX MOCTOB BIMSIIOT Ha XapakTep pa3pylIeHUs MOCTOB
IIPU CEUCMUYECKUX BO3ACUCTBUSIX, IIPU OTOM, IUIOCKHME PE3MHOMETALINYECKUE
ONOPHBIE YAaCTH H30JIMPYIOT MAacCy NPOJETHOIO CTPOEHUS OT ONOpbI, HO HE
3¢ (pexTUBHO 0OecneunBarOT MPOTUB COCKAKUBAHUS MPOJETHOTO CTPOEHHUS C OMOPBI
BO BpeMms 3emierpsaceHus. s NpPOTUBOAEHCTBUS COCKAaKMBAHHUS IIPOJIETHOTO
CTPOECHHUSI C ONOPBI MOYKHO MPUMEHHUTh PE3MHOMETAJUIMYECKUE OIOPHBIE YACTH C
KPUBOJIMHENHOH ITIOBEPXHOCTBHIO.

Bropas riasa «Teoperuyeckue UCCIeI0BAHUA HANPSKEHHOT0 COCTOSTHUS
PE3UHOMETANIMYECKUX ONMOPHBIX 4YacTell ¢ KPUBOJHUHEHHOM MMOBEPXHOCTBHIO)»
IOCBSIICHA TEOPETHMYECKUM ACIIEKTaM MCCIIEIOBAHUN HANpPSLDKEHHOIO COCTOSHHMS
PE3MHO-METAJUIMYECKUX OIIOPHBIX YacTe ¢ KPUBOJMHEWHON IOBEPXHOCTHIO.
PaccmoTpeHsl BOIIPOCH! HANPSKEHUSA IPU LIEHTPAIBHOM U BHELICHTPEHHOM CHKaTUU
OMOPHBIX YacTed, HX IMKECTKOCTH M aHAIMU3 HaIpsHKEHHO-Ie(OpMHPOBAHHOTO
COCTOSIHUSL ONOPHBIX YACTEW MOCTOBBIX COOPYKEHMH C KPYTJIOUWJIIMHIPUYECKOU
IIOBEPXHOCTBIO.

O0beKT uccsenoBanus: TpaHCIOPTHBIE COOPYKEHNUS, MOCTOBBIE COOPYKEHUS
Ha Joporax.

IIpeamer wmcciaenoBanusi: OrnopHas 4YacTb MOCTOBBIX — COOPYKEHUU,
PE3MHOMETAJUIMYECKHUE ONTOPHBIE YACTH MOCTOBBIX COOPYKEHUM.

Metoasb! ucciienoBanus: B quccepranny UCnosib30BaH KOMIUIEKCHBIA METO[,
BKJIFOYAIOIIMI TEOPETUYECKUE M SKCHEPUMEHTAIBHBIE HCCIENOBAHMS, YUCICHHOE
MOJICIMPOBAHUE HAa OCHOBE MeTona KOHEUYHBIX 3JIEMEHTOB, & TaKXKe ITOCTaHOBKA
puznyeckoro JKCIEPUMEHTA HOBOI'O KOHCTPYKTUBHOT'O peleHus
PE3MHOMETAIUIMYECKON OMIOPHOM YaCTH.

AHaIN3 TEOPETUYECKUX HCCICIOBAHUM HAIPSIKEHHOIO COCTOSHMS DPE3HHO-
METAUIMYECKUX OINOPHBIX YacTed C LUIMHAPUYECKOM ITOBEPXHOCTHIO IPOBOAUM
npeoOpa3zoBaHuEM 3aKoHa ['yka:
a-b-G-m, Ah-F-3G (a)z m, Ah-F-3G

= = - = M
Ch b h? hp hi BCh hp p

P=Ahl

r'71e 3aBUCUMOCTD Mp:

= (2)' -2 o
hi/  3Cp

OpeiCTaBUT CcOO0M KOA(P(UIMEHT XapaKTepU3YIOMHMN yKECTOYEHUE pPE3MHOBOU
IUTACTUHKU B CJEACTBUE BBEJCHHBIX JOMYLIEHUH, YTO pPE3UMHOBAs IJIACTUHKA IIO
CBOEH TIOBEpPXHOCTHM B IUIAaHE HE MOXET Je(popMuUpOBaThCS, a COXpPaHEHHUE
MOCTOSIHHOTO 00beMa Pe3uHbl 00eCleYMBAETCA 3a CUYET BBIMYYHMBAHUS €€ OOKOBOM
HOBEPXHOCTU. Takoe AOIyIIeHNe PaBHOCUIBHO TOMY, YTO PE3MHOBAs MPOCIIOWKa B
OIOPHOM YacCTH IO CBOMM KOHTAKTHBIM ITOBEPXHOCTSIM C METAJNIMYECKONH apMaTypoi
HAKpPEeNKO CKJIEEHA U 3TU TIOBEPXHOCTH HE MOTYT J1e(hOpMHPOBATHCSL.

a
Ha rpaguke (puc. 1) npencrasnena 3aBUCHMOCTb M|, OT OTHOIIEHUS - TIpH
i

a
Pa3IMYHBIX 3HAUCHUSAX — U My = 0,95.

Bonee Ky4Has 3aBUCMMOCTb MOJy4aeTcs, €ciu M, BBIPasuTh Yepe3
k03 dunment Gpopmer O (1):



®=_—20_ 2)

" 2(a+b)h;
Takas 3aBHCUMOCTH M300pakeHa Ha rpaduke (puc. 2). [IpakTudeckun MOKHO

o o a
MOJb30BATECS OJTHON KPUBOH C OTHONIEHHEM =2,33.
o a
Ecnu ydecTp KpUBU3HY ONOPHOM YacTH IPU OTHOILIEHUH 5 =2,33, TO IJs

NPUOIMKEHHBIX PAcdeTOB MOXHO IOJb30BaThes Tpadukom (puc. 2) ¢ m, = 0,95
Wi 0oJjiee TOYHO, €ClId HEOOXOJIMMO YYECThb (PAKTUYECKYI0 KPUBU3HY — IIO
tabmune 1:

Tabnuua 1 — @akTuyeckass KpUBU3HA

a 1,5 1,0 0,83 0,5
r
m, 0,81 0,93 0,95 0,98

HpOMe)KyTO‘IHBIG 3HAUYCHUA ITPUHUMAKOTCA 110 MHTCPIIOJISALMHA.

Pf\" M,
A
500 a
Gl ot 300
M, = s My -
400 |- P3G
m, = 0,95 250 —
=15
a —
200 Z=15 200
150 =
% =2.33
200 = 100 —
S50 —
100 p—
. T T T T 1 >®
- 2 0 2 4 6 8 10 12
0o 20 40 60 h
Pucynok 1 - I'papuk 3aBucumoctu M, Pucynok 2 — I'paduk 3aBucumoctu M,
or = ot ®
h

BepTI/IKaJ'IBHaH KCCTKOCTh PC3MHOMCTAINIMYCCKHUX  OIIOPHBIX JacTel ¢

o C
MUIMHAPHUYCCKOU ITIOBCPXHOCTBIO OYCHB MAJIO 3dBUCHUT OT OTHOIICHMA C_x’ B TO
y

BpeMsl, KaK TOPU30HTaJIbHAs >KECTKOCTh YBEJIMYMBAETCS B HECKOJBKO pa3, M TEM
C

0oJIbIIIE, YeM OOJIBIIIE OTHOIICHHUE C—y
X

[Ipn BHEUIEHTPEHHOM CXXaTUHU, TAKXKE BO3MOXKHO TMOJY4YUTh KOd(DPHUIeHT
YKECTOUCHUS:

a’>-b-G-a; ba®-3G-a a\?2
Ve, i W@

hP T 12-h, hy



Koadbdurment yxecrouenus Oyaer:

a)\2
M, =4 (h—) .C, 3)

[TonyuyenHoe BbIpaxeHue KOd(h UIIMEHTA YKECTOUEHUS NPU BHEIIEHTPEHHOM
CKaTUM CIIPaBEUIMBO KaK VIS JIOCKOM OMOPHOM YacTH, TaK U JIJIsl OMOPHOM YacTH ¢
HWIMHIPUYECKON WM HAKJIOHHOMW ITOBEPXHOCTHIO.

Opnako »d¢dekr paboThl PEe3MHOMETAIMYECKUX OIMOPHBIX YacTed C
WIMHAPUYECKON MOBEPXHOCTHIO TMPHU YIJIOBBIX JePOopManusax KOHIICBBIX CEUCHUU
MPOJIETHOTO CTPOEHHSI MOCTa COCTOUT B TOM, YTO IPU MOBOPOTE OMOPHOTO CEUEHUS
pEe3UHOBAs OMOPHAs YaCTh Pa0OTAET HE HA BHELICHTPEHHOE CXKaTHE, a Ha CABUT.

MowmeHT npu 3ToM OyAeT paBeH:

G,
M=r-ab-t,=1r-ab-—=

: @

Ecnu mnpeobpazoBarh BbIpaKEHHE MOMEHTA TMOJO00HO BBIPAKEHUIO IS

BHCIOCHTPCHHOI'O C)XXaTusd, TO 6y,HeM HUMCTb
__ba*Ga 4 1 _ ba*Ga

M = M

4h, . 3 . (a)z - 4h,, [op) (5)

T
CpaBHuBas 00a MOJTy4YEHHBIX KOI(PUIIMEHTA YKECTOUCHUS, MPEICTABIACTCS

BO3MOXHBIM YOeUThCS B 3 (PEeKTUBHON pabOTe OMOPHBIX YACTEH C IMIJIMHIPUIECKOM
MOBEPXHOCTBIO Ha YTJIOBBIE JehOpMAaIK OTIOPHBIX CEUECHUU MPOJETHOTO CTPOSHUS

mocTa. [Tpu % =2,33u % =0,83 nmosryuaem (Tad. 2):

Tabnuma 2 — YrinoBsie gedopMaIiui OMOPHBIX CEUSHUN

a 10 30 |40 |60
M, 42 381 |678 |1525
M, 13 13 [13 |13

Ecnu npu yrioBeix aedopmanusx MpoJIETHOTO CTPOCHHSI OMOPHBIE YacTU C
OWIMHAPUYECKONM TOBEPXHOCThIO MPAKTUYECKH HE YKECTOYAITCA, TO HpH
TOPU30HTAIBHBIX Je(hOpMAaLUSIX MPOJIETHOTO CTPOCHHUS KECTKOCTh OMOPHBIX YaCTEH C
HUIMHAPUYECKON TOBEPXHOCTHIO MO CPABHEHUIO C TUIOCKUMHU BBIILIE.

Koaddumment yxecrouenust OyAeT paBeH:

M —1+(3)2-ﬁ-c (6)
T hi r TY
OT0T KOAPHUIIUEHT MOXKET CPAaBHUBATHCA C €AWHUICH IS TUIOCKUX OMOPHBIX

qacTeu.
a
I'paduueckas 3aBUCUMOCTD JIJI1 OTHOIIICHUS > =1 noka3aHna Ha (puc. 3).
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Pucynok 3 — I'paduk yxecrouenus M, B 3aBUCHMOCTH OT —
h

IloBblllIeHHAsT ~ TOPU3OHTAJIbHASA  JKECTKOCTb  OINOPHBIX  4YacTe ¢
WIMHIPUYECKON IOBEPXHOCTHbIO TpPeOyeT HEKOTOPOTro YBEIUYEHHUS pPa3MEPOB
ONOPHBIX YAaCTEW B IUIAHE IO CPABHEHHUIO C IUIOCKUMHU WIIM yBEJIWYEHUS TOJIIVHBI
PE3MHOBOU MPOCIIOWKH B HUX.

B 37Ol CBA3M BO3HMKAaeT HEOOXOJMMOCTh HE B BBIOOpPE ONTHUMAIbHBIX
pa3MePOB paanyca KPUBHU3HBI ONIOPHOM YaCTH ¢ HWJIMHIPUYECKOW MOBEPXHOCTHIO, a
Ha3HAYEHUS €ro MAaKCHUMaJIbHBIX pPa3MEpPOB, TaKUX KOTOpble Obl OTBEYAIU
TpeOOBaHUSIM CEMCMOCTOMKOCTH OMOPHBIX YacTEHd M B TO K€ BPEMsS MAKCHUMAJIbHO
npUOIMKAIM UX KOHCTPYKIMIO K KOHCTPYKUHMHU IJIOCKUX OMOpPHBIX yacted. Takum
TpeOOBaHMSAM, Ha Hall B3IJIAA, SBISETCS  KOHCTPYKTUBHOE TpeOOBaHUE,
pa3zpaboTaHHOE aBTOPOM, KOHCTPYKLHUS PE3MHOMETAJUIMUECKON OMOPHOM YacTH C
[AJIHHIPUIECKON TTOBEPXHOCTHIO (puC. 4).

MakcumalilbHO BO3MOKHBIN pagnyCc KPUBU3HBI JOJIKEH ObITh Ha3HAUYEH TaKUM
o0pa3oM, 4TOOBI BO3MOKHBIE HapyIlIEHUs pabOThl pe3UHBbl B OMOPHOW YacTH, BO
BpeMsI CEHCMHUYECKOr0 TOJUKa (CMATHUE, Cpe3 1o JuHUM AB), He nanu BO3MOKHOCTH
COCKOJIb3HYTh IIPOJIETHOMY CTPOCHHMUIO.

1
2 N—L4, é

I [ »
Bl%->4 : i
T/S’ W< 5 g
-—va — |
< / | T
7~V i '
4 2

Pucynok 4 — Pe3anHoBast onopHas 4acTh C HWIMHAPUYECKON OBEPXHOCTHIO:
1- nmposneTHOe cTpoeHue; 2-omnopa; 3-BBEPXHUI OaaHCHp;
4-HrxHUHN OanaHcup; S-pe3nHOMETAUINYECKasi OTIOPHAS YacTh C HUIMHIPHUYECKON
ITIOBEPXHOCTBIO
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Takoe ycnoBue mosydaercsi, €Clid MPHUHITH f — BBICOTY CErMEHTa paBHBIM
TOJIIIIMHE PE3UHOBOM OMOPHOM YacTu h, a Haj JuHUeld AB HapacTuTh miomaIKy Ha
TOJIIHMHY hy, KOTOpast U OyIEeT SABJIATLCSA KECTKUM yIOPOM MIPH CIIBHTE.

[Tomyyensl GopMynbl AJiS ONPENACICHUM HANpsHKEHUH U TepeMelleHUuid B
PE3MHOMETAIUIMYECKON OMOPHOM YacTH C LUWIMHIPUYECKOW IMOBEPXHOCTHIO IIPHU
CXKaTHhH, CABUIE€ W KPYYEHHUH ONOPHOW 4yacTh. M3 pacyera HampsKEHUN IMOIYYEHBI
dbopmynel u TpaduKU I ONPEACIICHHWs] BBICOTBI W paadyca KPUBU3HBI
PE3MHOMETAJUTMYECKON OMOPHOM YAaCTH C OMPEICITCHUEM KECTKOCTU U ONTUMAIbHBIX
pa3sMEPOB TEOMETPUYECKUX XAPAKTEPUCTHK ONOPHOM dyacthu. Teoperndecku
000CcHOBaHbI KOA(PGUIIMEHTHI YKECTOUCHHUS B 3aBUCUMOCTH OT KOA(D(PHUIIUEHTOB
dopmbl onopHoit yactu ¢ RMI, koTopast uMeeT HUIMHIPUYECKYIO TOBEPXHOCTb, YTO
MOYXHO TPUMEHUTH JJIsi TPAHCIIOPTHBIX COOPYKEHUN MPU CEUCMOU3OJISIIMUA ONOP U
IIPOJIETHBIX CTPOCHUH NIPU CEHCMHYECKUX BO3/ICUCTBUSX.

B Tperbeil riaBe «IKCNEPUMEHTAJIbHbIC MCCJICAOBAHUA CTATHYECKHUX
XaPAKTEPUCTUK U HANPSKEHHOI0 COCTOSIHMSI PE3MHOMETANIMYECKUX OMOPHBIX
yacteih ¢ NWIHMHAPUYECKOH IMOBEPXHOCTHIO»  IPUBEICHBI  PE3YJIbTATHI
SKCIIEPUMEHTAIBHBIX HUCCIEAOBAHUN CTATUYECKUX XAPAKTEPUCTHK M HANPSKEHHOIO
COCTOSIHUSL PE3UHO-METAJUIMYECKUX ONOPHBIX YACTEM MOCTOBBIX COOPYKEHUH C
KPYIVIOUWIMHIPUYECKOW TOBEPXHOCTHIO. Ha meHTpasbHOE CXaTue NPOBOIMIIOCH
UCIIBITAHHE BCEX OOPAa3IOB OMOPHBIX YACTEW C UUIMHAPUYECKOW MOBEPXHOCTHIO W
wiockux tan Il (0) w tun Il (4) (tabn. 3). Ilpu wucnoelTaHUM Harpyska
MPUKJIAAbIBANIACH CTYIECHSIMU MO 8 TOHH B OJMHAKOBBIE MPOMEXKYTKH BpeMeHu 0,5
MUHYTBI, MOCJI€ YETO0 CUHUTHIBAJICA OTCYET MO MpOruboMepaM CHCTEMbl AHCTOBA C

touHocteio 70 0,01 mMm. Temmeparypa Bo Bpemsi skcmepuMeHTa Obuia t =22°C
(puc. 3, 6).

Tabmuma 3 — Moaynas cxaTusi PE3UMHOMETAUIMUECKUX OIMOPHBIX YacTed C
UJTUHIPUIECKON TTOBEPXHOCTHIO B PA3IUYHOM KOJIMYECTBE CTAIBHBIX apMaTypHBIX
MJIACTUHOK

BeprukansHoe Monyins cxartus E Kr/cM”
JIaBJICHHUE be3 cranpH. | 1 cranpHas | 2 ctanbHBIC | 3 CTAJNBHBIX | 4 CTAJbHBIX
Kr/cM® IUIACTUHKN | TJIACTHMHKA | INTACTUHKHU | INIACTUHKHU | INIACTHHKU
0-12,8 123,1 192,0 300,0 395,9 540,8
12,8 — 25,6 155,8 265,7 441,4 556,5 711,1
25,6 - 38,4 - 323,6 551,2 715,5 866,2
38,4 -51,2 - 368,3 632,1 848,6 997,4
51,2 -64,0 - 417,4 688,2 984,6 1109,8
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T o Kr/cm? o Kr/cm?

40640
At B 40—-64.¢ | /

A — 6e3 CcT. IIacT. l A 7/

32521 =
b—-c 1 cr. miacr. 32 A — 6e3 IIacTUHHOK

B 3
24 —38: B —c¢ 2 cr. acr. b — 4 wiactuixu
/\ 241384
/ r P I' — ¢ 3 cr. wiacr. !i B //

16 —z6; 16

JI—c 4 cT. macr. /
8 {128 / 8
é A
= A h vy 0 1 2 3 4 5 Rl
0 1 2 3 4 5

Pucynox 6 — 3aBUCUMOCTH MEXTy
HaMPSHKECHUSIMU U Ie(opMaliuu pu
LEHTPAIBHOM C)KATUU JJIS INIOCKUX

ONOPHBIX YACTEN

Pucynoxk 5 — 3aBucumMocTu Mexmy
HaMpsHKEHUSIMU U ieOpMaIiiy Mpu
LHEHTPAJIbHOM CXKATUU IS
HWIMHAPUYECKUX OMOPHBIX YaCTEN

Ha BHeleHTpeHHOE CokaThe MPOBOAMIOCH HcnbITanue 00pasmos: Tyl | (0), Tum
| (4) v tam 11 (0) m T 11 (4). Takum oOpa3zom Xapaktep pabOThI OIMIOPHBIX YaCTeH Ha
BHEIICHTPEHHOE C)KATHE OIPEICIsUICS Ha YeThIpex oOpasiax, IpuyeM JBa 00pasia He
UMEIIM apMaTypbl, a JBa oOpaslia MMEJIM apMaTypy B BHJE YEThIpEX CTaIbHBIX
TUTacTUH ToMmMHON 2 MM. Kpome Toro, 1Ba U3 HUX OBUTH IPUMEHEHBI TUIOCKUE U J1Ba
o0pa3ia ¢ MUIHHAPUICCKON TTOBEPXHOCTHIO. Takue mapauieTbHbIe UCTIBITAaHUS JIBYX
TUTIOB OIOPHBIX YacTel MPHU3BAHO TIOATBEPIUTH TONYyUYEHHBIC TEOPETUUICCKHEC
pe3yJIbTaThl CBUACTEILCTBYIOIIME O TOYTH AaHAJIOTHYHOW paboTe NBYX BHIOB
OTIOPHBIX YacTEH Ha BHEIIEHTPEHHOE cxkaTue (puc. 7, 8).

M M.

1 l

] M M, ™
51,335

1,175

S~
N~
n

A — 0e3 CT. IIIaCTHHOK

wn

B. — . :
3 A — 0e3 CT. IUTaCTHHOK 52 b — 4 cT. mIIacTMHKH

B,
2 b — 4 miacTuHKH

abosin L 1,060 -
).942 A, —upnq =19,2 /CMZ
Az
B,

. = —30 Kl
/ Bl_l'Pliq:mKr/CMz kl A, —npuq =32K/ .,

=3

»

3} 0.706 10,796 y _ KT
/\51 /(Az B, —npuq =247/, / //AZ’ Ay —mprq =416 /o2
) B By —mpuq =32/ ) / / ,/ By g Y
- e CcM
//,{ A, —mpug =128 Kr/cm'-’- //A//<1 B, — upu q =416 Kr/CMZ
1 A, —mpuq =192KF/ ., 1
i : i . _— > 1000 tga 0 > 1 s s > 1000 tga
Pucynok 7 — I'padux pe3ysbratoB Pucynok 8 — I'paduk pe3ynbraToB
VCTIBITAHWUI HA BHEIIEHTPEHHOE CKATHE WCTBITAHUN HAa BHEIICHTPEHHOE CHKATHE
MIPY LIEHTPAJILHOM JABJICHUU Ha 16 LEHTPAJIBHOM JIaBJIEHUH Ha 32 KT/cM? 1
KF/CMZ, 24 xr/cM® u 32 kr/em’ 41,6 Kr/om?

[Tpu WCCJIEIOBAHUN  PE3MHOMETAIUIMYECKUX OINIOPHBIX  YacTeu C
IIUJIUHIPUICCKON TTOBEPXHOCTHIO HA CABUT OBLIO NPUMEHEHO IMPHUCIIOCOOICHUE
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o0ecrnieunBaroliee pa3MeieHe OJHOBPEMEHHO JBYX PE3MHOBBIX MPOKIAJA0K MEXKIY
TpeMsl KeNe300€TOHHBIMU IUIMTAaMH, NPUYEM CpEeAHSAS >KelNe300€TOHHas IUIUTa
UMEIoIas ABOSIKO BBITYKIIYIO LHWIMHAPUYECKYIO NOBEPXHOCTh — IMOJIBHIKHAS, IPH
JEHCTBUU HA HEE B TOPU30HTAILHOM HAIIPaBJICHUU JOMKpaTa OHAa MOXKET CMEIIAThCS,
BbI3bIBasi TEM CaMbIM CIBHUI B PE3MHOBBIX OINOPHBIX YaCTAX C LMJIMHIPUYECKOU
NOBEpXHOCThI0. McnbiTanus npoBogunuck Ha mpecce [1-125. T'opuszonrtanbhHee u
BEPTUKAJbHOE  TIEpEMEIEHHEe B  MPOLECCe  HKCIEPUMEHTa  3aMepsulnucCh
nporubomepamu cuctembl AuctoBa (Tounocth 0,001 cm). Ho ocHOBaHMH HaHHBIX
DKCIEPUMEHTA IOJIy4YEHA 3aBHCUMOCTb MEXKAY TOPU30HTAIbHOW cuiod T winm
HaNpPSOKEHUSAMH CIIBUTA T M TOPU3OHTANBHBIM cMentenreM Al (A,,) ONOPHOH YacTu

C MIWIMHAPUIECKOM moBepxHocThio (puc. 9, 10, 11, 12, 13, 14, 15).

KI
X N /(:M2 Tmp

2.0 P=20T 0.8
’\Q

JT. 7

i AP A/// 0.6 ) B\
6

%l L ?

A() nmi.

0.2 URRAKXRY  ©e3 cT. miacT.

MM

—

; ; Al 0 05 10 s 20 A
0 1,0 2.0 3.0 D A o Z, rop

Pucynox 9 — I'paduk 3aBrcumoctu Pucynox 10 — I'paduk 3aBUcUMOCTH
MEXKY HAIPSDHKEHUSAMU CABUrA T U MEKly TOPU3OHTAIBHOU cviion T n
rOpU30HTaIbHBIM cMeteHueM Al (Ar,,)  ropusoHTanbHBIM cMmetenueM Al (A, )
ONIOPHOM YaCTHU ¢ HHJINHIPUYECKOU ONIOPHOM YaCTH C UUIIMHIAPUIECKON

MOBEPXHOCTHIO IIpu P =20 T MOBEPXHOCTHIO 0€3 CTaTbHBIX MIACTUHOK

npu P=10T uP=20T1

T T
0,8 = P=10T (),XJ
p =301/ /P=201 P=10T
0,6 P =301, 0,6
0,4 0,4
0.2 I cr. nnacr. 0,2 2 cr. nacr.
- n
0 0s 10 s 20 B 0 0s 10 15 20 A
Pucynok 11 — I'padpuk 3aBUCUMOCTH Pucynok 12 — I'paduk 3aBucUMOCTH
MEXy TOPU3OHTAIBHOU cviion T n MEXKy TOPU30OHTAIBHOU cviion T n
rOpU30HTaIbHBIM cMemeHueM Al (A,,)  ropuzoHTanbHBIM cMetenueM Al (A, )
ONOPHOM YaCTHU C HUINHIPUUECKON ONOPHOM YaCTU C MUINHIPUUIECKON
ITOBEPXHOCTBIO C OJTHOM CTaJIbHOU IIOBEPXHOCTBIO C ABYMsI CTAJIbHBIMU
riactuHkoi npu P=10 T, P=20 T n wiactuHkaMu rpu P=10 1, P=20 T u
P=30T P=30T
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Pucynok 13 — I'paduk 3aBucuMOCTH Pucynok 14 — I'paduk 3aBUCUMOCTH
MEKly TOPU3OHTAIBHON cviion T n MEKly TOPU3OHTAIBHOU cviion T n
FOPU3OHTAJILHBIM cMereHueM Al (A TOPU3OHTAILHBIM cMerieHneM Al (A
rop rop
OIIOPHOM YaCTHU ¢ HHJINHIPUYECKON ONOPHOM YaCTH C UUIMHIPUIECKON
ITIOBEPXHOCTBIO C TPEMS CTaJIbHBIMU ITIOBEPXHOCTBIO C YETHIPbMs CTAIIBHBIMHU
miactuHkaMu ripu P =10 1, P=20 T u rmiactuHkamu ripu P =10 1, P =20 T u
P=30T P=30T
AFT M—1+(a2hic 4
N T
'
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5 A I
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Pucynox 15 — JIunelinblii rpauk TEOPETUUECKON 3aBUCUMOCTH JAHHBIX
AKCIIEPUMEHTA

OcHOBHBIE KECTKOCTHbIE XapakTepucTuku RMI omopHo#l yactu ¢ akTUBHOMN
KpyIJIO HMWIMHAPUYECKON IMOBEPXHOCTHIO COBHALAET C IUIOCKOM OIMOPHOM YacThIO.
IIpy >TOM, B UWJIMHIPUYECKOW IMOBEPXHOCTHM BO3HHUKAIOT TIPU  CHKATUHU
TOPU3OHTAJIBHBIC IIEPEMEILIECHUsT B ONOPHOM 4YacTH, 3a CYET pPaJHAIBHBIX
NEPEMEIICHNI.  DKCINEpPUMEHTAIbHBIE  JAHHHBIE  IOKa3aJd, YTO  HECYyIIHe
CIIOCOOHOCTH TUIOCKOW M IMJIMHIPUYECKOW OMOPHBIX YacTel COBMAAAIOT U, IMOCIHE
CHATHS TOPU30HTAIBHBIX HAarpy30K B LIWJIMHAPUYECKOM ONOPHOW 4acCTH, IPOJIETHOE
CTPOCHUE NPUHUMAET NEPBOHAYAIBHOE IOJIOKEHHUE 3a CYET I'PABUTALMOHHBIX CHUI,
IIPU 3TOM HE IPOUCXOIUT COCKAKUBAHUE MTPOJIETHOTO CTPOEHHUS C OIOPHI.

B uyerBeproit riaBe «KOHCTPYKTHBHBIC PpeLlICHUS] ISl NOBbILICHUS
CefiCMOCTOMKOCTH TPAHCIOPTHBIX COOPYKEHMM M  pacyer MOCTOB ¢
Pe3HHOMETAIMYECKUMH ONOPHBIMM  YaCTAMH c HMJIMHIAPHYECKON
NOBEPXHOCTHI0» TPUBEIACHBl KOHCTPYKTMBHBIE PpELICHUS [  IOBBILICHUS
CEHCMOCTOMKOCTH  TPAHCIIOPTHBIX  COOPYXKEHHW M pacdyeT  MOCTOB  C
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PE3MHOMETAIUIMYECKUMH OMOPHBIMU YacTSIMU C LHUWJIWHIPUYECKOW MOBEPXHOCTHIO B
yucienHou cpeae CAIIP (puc. 16, 17, 18).

Pucynok 16 — Koneuno-anementHas 3-D Moaens MmocTa
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Pucynok 17 — Pe3ynbTaThl YUCIEHHOTO Pucynox 18 — Pe3ynbpTaThl YMCIEHHOTO
MOJICITUPOBAHUS CXEMBI MOCTa 0e3 MOJIeIMPOBaHuUs cXeMbl MocTa ¢ PMO
PMO

Ha puc. 19 noxazanbl pa3sHOBUIHOCTH KOHCTPYKIIMH PE3MHOMETATLTUYECKON
OMOPHOM YacTH C LMJIMHAPUYECKOM TOBEPXHOCTHIO B paboueM MOJOXKEHUH,
paspaboTanHble Hamu. [IpermylIecCTBOM 3TOW ONOPHON YAaCTH SBIAETCS, YTO
aTMOc(epHbIe OCaJKU U MbUIEBATHIE YACTULIBI OT TPAHCIIOPTA HA MOCTY HE MOMAaJal0T
Ha TIOBEPXHOCTH pe3uHbl. VCronb3yoTcs 0ObIYHBIE IIOCKHUE PE3UHOMETANINYECKHE
OTOpHBIEC YacTH, BblTyckaembie B Kbipreickoit PecnyOnuke. Pesunometanmuyeckas
OMOpHAasi 4YacTh paCIONIOKEHA MEXAY BEPXHUMH M HIDKHUM OajaHCUpaMH C
WIMHIPUYECKUMHU TOBEPXHOCTSIMH, HpPUYEM OHa B paboyeM IMOJIO)KEHUH HMEET
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BBITTYKIIYIO (DOPMY, MOBTOPSS IUIMHIPUUYCCKHE TMOBEPXHOCTH BEPXHUX W HIDKHUX
OamancupoB. Ilpemmaraemass KOHCTPYKIMS MpOCTa WU YI0OHO B IIPUMCHCHHH,
YBEJIIMYUBAECT CPOK SKCIUIyaTallMd PE3WHbI, HE HApPyLIAE€T THUIIOBbIE KOHCTPYKLUHU
ONOpP YW MNPOJIETHBIX CTPOCHUN W MPEIOTBPALIAET MAJCHUE MPOJIETHOIO CTPOCHUS C
ONOp MOCTa MPHU CHIBHBIX 3€MIIETPSICEHHSAX. Pe3nHoMeTamnyeckass onopHasi 4acTh
pacmnoiio’keHa B UWJIWHAPUYECKOW BBIEMKE HA IIOBEPXHOCTH ONOpbL. Bepxhss
KOHCTPYKIIMSI ONMUPAETCS HAa HEro uepe3 KeIe300€TOHHYIO IUITMTY C TakKoW JKe
UJIUHIPUYECKOW TOBEepXHOCThIO. [locnmenmuuii kpenmuTcss K TJIaBHOM — Oalike
npoJjieTHoro ctpoeHus. [IpennokeHHbIE KOHCTPYKIMU Ha puc. 19 HaspiBaetcs
PE3MHOMETA/UIMYECKON OMOPHOM YacThl0 C IUJIMHJPUYECKONW IOBEPXHOCTHIO B
pabodeM IOJOKEHUH, TIOTOMY 4YTO 3JIeCh HCIOJB3yeTCs OOBbIYHAs TUTOCKas
pe3uHOMEeTaUIMIecKass omopHas dYacTb. OHa MNpPHUMET BBIMYKIYI (QopMy mon
JTABJICHHEM BEPXHETO U HIDKHETO OaJaHCHPOB.

a) 0)

— O
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=—®
@O—F
@ /@
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Pucynok 19 — Pe3nHomeTaim4ecKkue OropHbIe YacTH C MIIHHAPUIESCKON
MOBEPXHOCTHIO B paboyeM MOJIOKEHUU:
a) pe3MHOMETAJUTMYECKasi OMIOPHAs YacTh C JKeJI€300€TOHHBIMU OaJlaHCUPaMU;
0) pe3suHOMeTaUIMYecKasi OIOPHAs YacTh C METAJUIMUYECKUMU OallaHCUpaMy BHYTPH
METAJUIMYECKUX SIIIUKOB.

1 — mponeTHOE CTpoeHue; 2 — Kene300eTOHHBIN BEPXHUN OaaHCHp C
TUIMHAPUYECKON TTOBEPXHOCTBIO; 3 — KeIe300€TOHHBIN HIDKHUM OamaHCup ¢
HAJIAHAPUYECKON OBEPXHOCTHIO; 4 — 3aKIIAIHBIE IETAIU U3 METAUIMYECKUX

IJIACTHH; 5 — pE3UHOMETAIIINYECKAs OMIOPHAS YaCTh C UJIWHIPUYECKOU
MOBEPXHOCTHIO B paboyeM MOJO0KEHUH; 6 — oropa MoCTa; 7 — METAJLTHYECKUE

SITUKH, 8 — MeTananJyecKkas HCPIKaBCrolias IIaCTHHA JJI 3alllUThl PE3NHLBI OT BJIaru
X IIbLJIN.

OntuManbHBIl painyC KPUBU3HBI HMUWIMHAPUYECKONH PE3MHOMETAINIMYECKON
OTOPHOM YacTu MoAOUpaeTCsl U3 YCIOBUU PAaBEHCTBA TOPMO3HBIX M CEMCMHYECKUX
CHJI, TIO TIpeITI0’KeHHON Hamu dopmyre (puc. 20):

r=—(a-—t-) (7)

ag F-G-My
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Pucynok 20 — I'paduk nogdopa noJaTaIuBOCTH PE3MHOMETAIUTMYECKON OMOPHI C
HWIMHAPUYECKON TOBEPXHOCTHIO:

1 — xpuBasi cCEiCMUYECKOM CHIIBI Ha OTOPY; 2 — MpsAMasi TOPMO3HOM CHUIIBI Ha OTIOPY

[IpennoxxeHsl KOHCTPYKTHMBHBIE PEHIEHUsS TPAHCHOPTHBIX COOPYKEHUH JUIS
NOBBIIEHUS  MX  CEHCMOCTOMKOCTH, KOTOpas  OTJIMYAETCAd  NPUMEHEHHEM
PE3UHOMETAJUIMYECKON ONOPHOM YacTh ¢ LWIMHAPUYECKONM IIOBEPXHOCTBIO C
BBINYKJIOCTBbIO BBEPX, YTO 3AIIMIIAET KOHCTPYKLHIO OT aTMOC(HEpPHBIX OCaJTOK U
IIPOTUBOJIEUCTBYET COCKAKUBAHUIO MPOJIETHOIO CTPOCHUS BO BPEMsI 3€MIIETPSACEHUS.
Pagnyc KpuBU3HBI OIOpDHOW 4YacTU OIPENEISIETCS U3 YCJIOBUU PAaBEHCTBO
CEHCMUYECKOM U TOPMO3HOU cWiIbl. [Ipy 3TOM omopa MocTa pacCUMTHIBAETCS TOJIBKO
Ha TOPMO3HYIO CUILY.

IIpemynoxkeHHass KOHCTPYKLIMS MOCTa NIPU  INPAKTHYECKOM IIPUMEHEHUH
IIPUBEIET K DKOHOMHUHU pacXxoja MAaTepHalia Ha U3TOTOBJIEHUE OINOPBI U MPOJIETHOTO
ctpoenus oT 8% mo 12 %.

3AK/IIOYEHUE

[To uToram AMCCEPTAIIMOHHOIO MCCJCAOBAHMS CHCJIAHbI CIECIYIONME HAyYHO
000CHOBAHHEBIE BBIBOIBI:

) pa3paboTaHa pe3rMHOMETAIUIMYECKas OMOpHAsi 4acTh C KPHUBOJIMHEHHOM
MOBEPXHOCTBIO MPEIOTBPAIIAIONINN COCKAKMBAHHUE IMPOJCTHOTO CTPOCHHUS C OMOPBI
Mocta. B mporecce pacueTra MOCTOB € YIPYTHMH OINOpPaMH Ha CEHCMHYECKHE
BO3JICHCTBHS YUUTBHIBAIM TOPMO3HBIC CHJIBI MOABM)KHON HArpy3KH, a IMOJydYeHHBIC
KOO(POHUIUCHTHl  Y)KECTOUYCHHUST OIMOPHOH YacTH, JEMOHCTPUPYET JHUHCHHYIO
3aBUCUMOCTh OT TOPH30HTAJIBHBIX IEPEMEIICHHI, YTO OTPaXKEHO B KOd(DPHUIIMEHTaX
3aBHCHMOCTH MOMEHTa OTHOCHTEILHOrO mepemeinenus My ot otnomenus a/h. Ipu
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snaucHusx a/h B quamasone ot 30 g0 60 M7 He mpeBbIIIaeT 25 TOHH.

o omnpeneneHbl KOG UIIMEHTHI  YKECTOYCHMS,  3aBUCSIIHE  OT
ko3 puneHToB POopMBI OMIOPHOM YACTH C MCIOJIb30BaHUEM pajuyca uzruda (RMI),
KOTOPBIM MMEET HWIMHAPUYECKYI0 TOBEPXHOCTh M MPUMEHEHBI JJIsi TPAHCTIOPTHBIX
COOPYXEHUU TMPU CEHUCMOHU3OJSALMKU OMOpP W MPOJETHBIX CTPOEHUM, OXBaThIBas
nmana3od ot 1,0 mo 2,33.

o pe3yJIbTaThl CTPYKTYPHOTO aHaIM3a, MPOBEIAECHHOTO C MCIOJIb30BAaHUEM
cUCTeMbl aBTOMaTu3upoBaHHOro npoektupoBanus (CAIIP), noka3piBaioT, 4TO onopa
0e3 pesumHOMeTaM4ecko omopHoit yactu (PMO) monaBepraercsi m3rubaromemy
MOMEHTY B mipenenax oT 13,4 no 16,8 Tm/M Ha moronHbiil MeTp ¢yHmaamenta mo My,
Torjga kak onopa ¢ PMO nonydaer aHalnoru4Hble MOMEHTHI B Auana3zoHe ot 6,12 1o
8,37 TM/M, 4TO CBUIETEIBCTBYET O CHUKEHUH U3rHOAI0IINX MOMEHTOB B 2 pasa.

o pa3paboTaHHasi KOHCTPYKIIMS MOCTOBOTO  COOPY>KEHUSI  CHHUXKAET
CeiCMMYECKYI0 Harpy3ky Ha 1 Oaml 1o mIKajJie WHTEHCHUBHOCTH B Tpejaesiax
COOTBETCTBYIOIIETO JAHana3zoHa MpeoOJadaroniuxX KoyseOaHWW Mo IIKajle MAarHUTYy.
Pa3paGorannass Meroauka oOmpeaeieHUs TEPUOIOB COOCTBEHHBIX KOJIEOAHMI
OTpEJIEICHbl C WCIOJIb30BAaHUEM pEIICHUS OAHOPOAHOrO au(depeHIInaTbLHOTO
ypaBHEHUSI BTOPOTO TMOPsIIKA ¢ yrpolieHneM (Hpopmyi u BBeaeHreM KodhPUImeHTon
ki, ky, Dy u D,, o0neryaromux pacyeTsl i1 MPOSKTUPOBIIUKOB MPHU ONpPEACIICHUN
NEPUOJI0B COOCTBEHHBIX KOJIEOAHUH.

o pa3pab0OTaHHOE KOHCTPYKTMBHOE pEUICHHWE PE3MHOMETAUIMYECKON
OTMOPHOM 4YacTH BBIJIEISETCS HMCIOJb30BAaHUEM IWJIMHIPUYECKON (QOpMBI ¢
BBIMTYKJIOCTBIO BBEPX, OOECHEUMBAIONIEH 3alIUTy KOHCTPYKIMU OT aTMOC(epHBIX
OCaJIKOB, a ONTUMAJbHBIM paguyC KpPHUBU3HBI pPa3pabOTaHHON KOHCTPYKIIHH
cocTaBysieT 7 = 42 cM, BBIOpaHHBIH W3 YCIIOBUS PABEHCTBA CUJI TOPMOXKEHUS U
CECMMYECKOMN CHUJIBI.

o pe3yJIbTaThl HCCIEIOBAHUSL YCICIIHO BHEAPEHBbI B MPOEKTHPOBAHUE
MocTa uyepe3 peky Cokynyk B cene COKyIyK M MPUHSTHI JIJISl UCTIOJIB30BAHUS MPU
IPOEKTUPOBaHUM MOCTOB B "Mocrtootpsne" ['ocynapcTBEHHOTO MpeaNpUATHS
"Keipreiz Temup Komy", a Takke B ydyeOHOM miporecce KuIpreizckoro
rOCyJIapCTBEHHOTO  TEXHUYECKOro  yHuBepcuTera umenu M.  Pas3akona.
[IpennoxxenHass KOHCTPYKIIMSL MOCTa, MpHU €€ MPAKTUIECKOM MIPUMEHEHUH, TPUBEIET
K SKOHOMHMHM MAaTEpHUalOB HJii H3TOTOBJEHHUS OMOPbl U MPOJICTHOTO CTPOCHHUS B
npeaenax ot 8% mo 12%.
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PE3IOME

nucceprannu OcmonkanoBsa Hypoeka AnapOexkoBu4a Ha Temy: «IloBbimenne
CefiCMOCTOMKOCTH TPAHCIIOPTHBIX COOPYKEHUH ¢ MIPUMEHEHUEM YyIIPYIruX
ONMOPHBIX YACTei» HA COMCKAHME YUEHOI CTeNneHH KAHINAAaTa TEXHUYeCKUX
HayK 1o crneuuajabHocTu (05.23.11 - npoeKTHPOBaHUE U CTPOUTEIHCTBO A0POT,
METPONOJIUTEHOB, A3POIPOMOB, MOCTOB M TPAHCIIOPTHBIX TOHHeJIEH

KuarwueBble ciaoBa: 0ajnouHblii MOCT, OMOPHASl YacTh, PE3MHOMETAIIIMYECKAs
ONOpHAasi 4YacTb, UWIMHAPUYECKAs IIOBEPXHOCTb, CEUCMHUYECKUE BO3ACHCTBUS,
OAJITBHOCTH 3€MJIETPSICEHUIA.

O0bekT uccienoBanusi: TpaHCIIOPTHBIE COOPYKEHNUSI, MOCTOBBIE COOPYKEHHUS
Ha JIOporax.

Ipeamer wuccaepoBanusi: OnopHas 4YacTb MOCTOBBIX  COOPYKCHUH,
PE3MHOMETAIUTMYECKUE OMTOPHBIE YACTH MOCTOBBIX COOPY>KEHHUM.

Henabo quccepranMoHHON padoThl SBJIsSETCS pa3pabOTKa KOHCTPYKTUBHOTO
pelIeHusT  ONOPHBIX  YacTell  MOCTOBBIX  COOPY)KECHUHU, MOBBIIIAKOIINX
CEHCMOCTOMKOCTh TPAHCIIOPTHBIX COOPYKEHUN B CEMCMUYECKU aKTUBHBIX YCIOBHUSAX
Ksipremsckoit PecryOmuku.

MeTtoasbl MccaeaoBaHusa. B nucceprauuu UCMOJIb30BaH KOMIUIEKCHBIM METO,
BKJTIOYAIOIINI TEOPETUYECKUE M HKCIECPUMEHTAIIbHBIE HCCIIEIOBaHUS, YHMCIECHHOE
MOJENUPOBAHUE HAa OCHOBE MeTona KOHEYHBIX JJIEMEHTOB, & TaKXKE IOCTAaHOBKA
dbuzuYecKoro AKCIIEPUMEHTA HOBOT'O KOHCTPYKTHBHOT'O pelIeHus
PE3MHOMETAIUIMYECKON OMIOPHOM YaCTH.

IonyyeHHble pe3yJbTaThl W HX HOBHU3HA: pPa3paO0OTaHO KOHCTPYKIIUS
PE3MHOMETAJUIMYECKON OIMOPHOM YAaCTH MOCTOBOI'O COOPYKEHHUS, OTIMYAIOIIASCA
TEM, YTO OIMOPHAs MOBEPXHOCTh UMEET KPUBOIMHENHYIO [IIUHIPUIECKYIO (GOpPMY C
ONTUMAJIbHBIM PAJINYCOM KpPUBHU3HBI pPaBHBIM I = 42 cMm. [Ipeanoxena gpopmyna s
ONPENETICHNUS] ONTUMAJBHBIX IMAPAMETPOB PE3UHOMETAIUIMYECKOM OIOPHOW YaCTH C
KPUBOJIMHEWMHON MOBEPXHOCTHIO IPU JIEUCTBUU CEMCMUYECKUX CHUJI, OTIIMYAKOIIUEC
T€M, YTO OIKCBHIBAIOT JUCCHUMNALMI CEUCMUYECKOM DHEPIUHM, CHWKAIOLIEH
CECMUYECKOM Harpy3ku Ha omnopy. [Ipemnoxkena MeToanka onpeaeneHus mepruoioB
COOCTBEHHBIX KOJICOAHWH OAJIOYHBIX MOCTOB C PE3MHOMETAJUTMYCCKUMHU OTIOPHBIMH
YaCTSIMU, OTJIHMYAIOMIASICA TEM, YTO BEAET K BOCHPEMATCTBOBAHUIO HAJIOKECHUSA
AMIUTUTYJTHO-YaCTOTHBIX M TEMIIOPAIbHBIX  XapaKTEPUCTHUK  COOCTBEHHBIX,
BBIHYKJCHHBIX U MPeo0JIalatonX KoJIeOaHU CpeJibl, UTO 3alIUTUT COOPYKEHHS OT
ONACHBIX PE30HAHCHBIX SIBJICHU.

Crenenb ucnosb3oBaHus. [IpeioxkeHHas KOHCTPYKUUS YIPYTOW OMOPHOM
YacTH NMPUMEHEHA TMPHU MPOEKTUPOBAHUU OaIOUHOro MocTa uepe3 peky COoKyilyk B
cene Cokynyk u B yueOHbIii mpornecc KI'TY mm. M.Pas3akoBa. Takxe pe3ynbTaThl
VCCIICIOBAaHUM MNPUHATBHL TOCYJAPCTBEHHbIM TmpenanpustueM «HanunoHanbHas
KoMnaHus «KbIpreI3 TEMUP HKOTY»).

Ob6sacTh NpPUMEHEHMSI: ABTOJIOPOXKHBIC M JKEJIE3HOJIOPOKHBIE MOCTBI M

UH(QPaACTPYKTypa aBTOMOOUIIBHBIX U KEJIE3HBIX JOPOT.
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OcMmonkanoB HypOexk AnapOekoBHYTHH «CepniJIrH4TYy TAsiHbIY 00J1YK4Y010pAY
KOJIIOHYY MEHEH YHAA KyPYJ/JIMAJAPbIHbIH CEICMOTYPYKTYYJIYTYH KOTOpPYJIaTyy»
TemacbiHaarel 05.23.11 — sxkoaa0pay, MeTpONoOJUTEHIEPAH, A3POAPOMIOPAY,
KOIYPOJIepAY KaHA TPAHCIOPTTYK TOHHEJIJIEPAH 10.1000PJI00 KAHA KYPYY
aIMCTUTH 0OIOHYA TEXHHUKA WIHM/IEPUHUH KAHAUIATHI OKYMYIITYYJIYK
AAPaKACHIH M3IEHUII aJ1yyra JUCCePTANUSACHIHBIH

PE3IOMECH

Tyiiynayy ce3nep: yCTyHIyy Kemype, TasHblY O0OJYK, pe3MHAa-METaJIIbIK TastHbIY
0eJyK, IMIMHAPANUK O€TH, CEHCMUKAIIBIK Taacupiep, Kep TUTUPOOHYH OaIAyyIyry.
MN3nageenyn o0bektucu: JKongopaory TpaHCIOPTTYK Kypyiamanap, Kemype

KypyJManapsl.

N3unneenyn mnpeameru: Kemype KypyiMmalapblHbIH TasHbIY OeJyry, Kemype
KypyJIMaJIapbIHBIH PE3UHA-METAJUIIBIK TassHbIY OOIYKTOpY.

Jduccepranusuiblk  MIOTHH  MakcaTthl  Ooixyn  Keiprei3s  PecnyOnukachIHbIH
CEHCMUKAJIBIK aKTUBAYY IIAPTTAapblHIA TPAHCHOPTTYK KypyJIMalapAblH CEMCMMKAIbIK
TYPYKTYYJIyTYH JKOropyjaTryydyy KeIype KypyJMalapblHbIH TasHbIY OOJIYKTOPYHYH
KOHCTPYKTHBAYY YEUYMMUH MILUTEI YbIIYy CaHaJIaT.

M3unneenyn ycynaapsl. [luccepranpsana TEOPUSIIBIK KaHa JKCIEPUMEHTAIIBIK
W3UIIZ06NIOPAY,  YEKTYY DJJIEMEHTTEPAMH METONYHYH HETHU3MHJAE CaHABIK MOJENNee,
OILLIOH/IOH 3JI€ pe3UHA- METAJUIABIK TassHbIY OOJYTYHYH >KaHbl KOHCTPYKTUBIYY YEUUMUHUH
(U3HKaNIBIK SKCTIEPUMEHTHH TY3YYHY KAMTbII'aH KOMIUIEKCTYY bIKMa KOJIZIOHYJITaH,

AJIBIHTAaH  HaThIii’Kajap  JKaHa  aJapAblH  JKaHBIYBUIABITBI:  KOIlype
KypYJIMAChIHBIH PE3MHA-METAIIIIBIK TasHBIY OOIYTYHYH KOHCTPYKIMSCH UIITEIHIT YbIKKAH,
an r = 42 cM re 6apabap 00JTOH UHPEUTeHAUKTUH ONTUMAJAYY PaauyCy MEHEH YCTY Hilpu
TWIKEIUK UWIMHAP (OpMachbiHAArbl TasHbIYKA 33 OOJTOHAYrY MEHEH ailblpMajaHart.
CelicMuKanbIK KY4TOPAYH apakeTH acThIHJA YCTY UHPH TUIKE OOJIrOH pe3nHa-MeTalIIbIK
TasiHbI4 OOJYTYHYH ONTHUMAJAYY MapaMeTpJIEpUH aHBIKTOO YYYH (popMyJia CyHyIITalraH,
aJl CECMMKAJIBIK SPHEPTUSAHBIH IUCCUIIALUSACHIH CYPOTTOI, TasIHbIYKA KapaTa CEHCMUKAIIBIK
OOpUYYJIIYKTYy a3aWTKaHABITBI MEHEH aiblpManaHaTr. Kypynmamapasl KOpPKyHYUTYyy
PE30HAHCTHIK KyOyJlyIiTap/aH KOproi TypraH 4eHpeHYH e31YK, aprachl3 )kaHa OachIMAyy
TEPMEIYYJIOPYHYH aMIUINTYANbIK-XKBIIITBIK KaHa yOAaKTbUIYy MYHO3/16MeJepYH KOKyra
TOCKOOJIAYK KbUTyyTa aJIblll KEJYYCY MEHEH ailblpMaJIaHbUIYy4dy PE3UHA-METAIUIABIK TasTHBIY
06JYKTepY MEHEH YCTYHAAH KOIypeJepAyH e31yK TEepMellyy ME3THJIJEPUH AHBIKTOOHYH
METO/IMKAChl CyHYLITAJITaH.

Koanonyy nmapamacel.  CyHymtaaral  cepnwirdd — TasHblY  OOJYT'YHYH
KoHCTpyKuMsichl Cokynyk aibuibiHAarsl COKyJIyK Cyycy apKbpuUlyy OTYydy KeIypeHY
nonboopnooo xana M.Pa3zakoB areianarsl KMTYHYH OKyy HpoIecCHH[IE KOJIJIOHYJITaH.
Omonnon sne W3WIAEOHYH KbIUBIHTBIKTapel  «Kbipreiz Temup Xomy» VYiyTryk
KOMITAHHUSACHD) MaMJIEKETTUK UIIKaHAChl TapaOblHAH KaObL1 aJbIHIaH.

Koanonyy aiimarbl: aBTOMOOMJIb aHa TEMHP KOJI KeNypeJiepy ’kaHa aBTOMOOUIIb

KaHa TEMHP KOJ UHPPATY3yMYy
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SUMMARY
of the thesis of Osmonkanov Nurbek Anarbekovich on the theme: «Increasing
the Seismic Resistance of Transport Structures with the using of Elastic Support
Parts» for the doctoral degree (phd) of technical sciences in specialty 05.23.11 -
design and construction of roads, subways, airfields, bridges and transport
tunnels

Key words: girder bridge, supporting part, rubber-metal support part,
cylindrical surface, seismic impacts, earthquake score.

Object of research: Transport structures, bridge structures on roads.

Subject of research: Supporting part of bridge structures, rubber-metal
support parts of bridge structures.

The purpose of the dissertation is to develop a constructive solution for the
supporting parts of bridge structures that increase the seismic resistance of transport
structures in seismically active conditions of the Kyrgyz Republic.

Research methods. The dissertation uses a complex method, including
theoretical and experimental research, numerical modeling based on the Finite
Element Method, as well as setting up a physical experiment of a new design solution
for a rubber-metal support part.

The results obtained and their novelty: the design of the rubber-metal
support part of the bridge structure has been developed, which is distinguished by the
fact that the supporting surface has a curvilinear cylindrical shape with an optimal
radius of curvature r equal to = 42 cm. A formula is proposed to determine the
optimal parameters of a rubber-metal support part with the curvilinear surface under
the action of seismic forces, which differ in that they describe the dissipation of
seismic energy that reduces the seismic load on the support. A method for
determining the natural vibration periods of girder bridges with rubber-metal support
parts is proposed, which is distinguished by the fact that it leads to the prevention of
the imposition of the amplitude-frequency and temporal characteristics of the
intrinsic, forced and prevailing vibrations of the medium, which will protect the
structures from dangerous resonance phenomena.

Degree of use. The proposed design of the elastic support part was used in the
design of the girder bridge over the Sokuluk River in Sokuluk village, as well as in
the educational process of the KSTU named after |I. Razzakov. In addition, the results
of the research were approved by the “Kyrgyz Temir Jolu” National Company” State
Enterprise.

Field of application: road and railway bridges and road and railway
infrastructure.
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