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YHCJIEHHOE MOJIEJIMPOBAHUE BO3IENCTBUS AAHAMUYECKHX
HAT'PY30K METPOIIOJIMTEHA HA BJIM3CTOSAIIUE 3JAHUST

Paccmampusaemesn  enusnue  subpayuonnsix  Ounamuueckux Hazpy3ow.
MEmpONOIUMena  Ha  HeCywyl0  CHOCOGHOCMb — KOHCPYKYUIl  NeMeHmos
Oauznexcawux  30anuii.  Llenw meopemudeckux — UCCIe008aHULl  COCMOUmM =~ &
YCMAHOBNEHUYU 61UAHUS OUHAMUYECKUX HAZPY3OK MEMPONONUMEHA HA HANpANCEHHO ~
Oeghopmuposanoe cocmosnue Hecyujux KOHCMPYKyuti 30aHui.

Knrouesvie cnoBa: komnviomepnoe MOOCNUPOBAHUE, HCUSHEHHBII]  YUKE
subpayuonnsle Hazpysku, Hecyujue KOHCMPYKyuu, UHGOPMAYyUuoHHAs MEXHON02UR
Oegpopmayuu

AKTyanbHOCTL Tembl. Hepemko m3-3a HemocraTka CBOOOIHBIX IUTOMIAZEH B
KPYIHBIX rOpOJax CTPOUTENBCTBO KUJIbIX M OOMIECTBEHHBIX 31AHMH IPOM3BOIUTCE
BOIM3M JIMHUI MeTpononuTeHa. [1o XapakTepy nepenayu KojebaTeabHOM SHEPI Uy Ha
COOPYKCHHE TPAHCNOPTHAs BUOpALMS SBIIETCS KHHEMATHYECKHM BO3MYLICHHEM
HMCCTIEyeMOro coopyskeHHsA. POCT Bcex BUIOB IPy30IOTOKOB, yBeIHYeHHE CKOpOCTH
W HMHTCHCHBHOCTH [IBIDKCHHS TPaHCIOPTa OOYCIOBIMBAOT —HEOOGXOMMMOCTS
MOJTy4CHHs KAYECTBEHHBIX M KOJMYECTBEHHBIX OIECHOK BIMSHHS TPaHCIIOPTHOE
BUOpalMH Ha COXpaHHOCTh 3jaHmii. Kak B OTEYECTBEHHOM, TaK U B 3apybexHOE
JUTEpaType NEPHOAUYECKH MOSBIAIOTCA COOOIIEHHS 00 OTPHLATEIIbHEIX
OCIEACTBUAX TPAHCTIOPTHON BUGPALIMHM, OHAKO OHA, KaK MPABHIIO, He YUHUTBHIBAETCE
HH IIpH HOBOM CTPOMTENLCTBE, HH [PH PEKOHCTPYKLHSX CYNIECTBYIOLIMX 3/AHMil B
coopyxenui. To, 4To TpaucnoprTHas BUGpanms He IIPUBOJMT B HACTOSIIHI MOMEHT K
4PE3BBIYAHHBIM CHTYalHsM, B ONPECICHHON CTENEHH OOBACHSIET U IPaKTHYECKOE
OTCYTCTBHE HOPMATHBOB, PEIJAMEHTHPYIOIIHX €€ HHTEHCHBHOCTh B YMCIICHHEIX
OLCHKAX 10 KPUTEPHUSIM IIPOYHOCTH U HAJIEKHOCTH 0OBEKTOB.

YuuteiBas obumee dusnyeckoe crapeHue CYIIECTBYIOIIMX 3AaHUM, 0COOEHHO
IAMATHHKOB apXUTEKTYpPbl, KOTOpbIE He OyIyT CHOCUTBCS NpH MOJIepHH3ALIHH
HCTOPHYECKH  CIOXKHBIIMXCS LEHTPOB, BONPOCH OOECICYEHHS HANEKHOCTE
COOpYEHHH, CBA3aHHBIE C TPAHCIIOPTHON BHOpaIMEH, MoryT B Gmmxaiiiee Bpems
CTarb BIOIHE aKTyalbHBIMH. BEIIBIOKEHME Ha mepenHuii GPOHT MPUKIIAIHOM HAyKH
npodieM IHHAMHKH COODPYXKEHH B 3HAYMTEIBHON CTENEHH 00yCIIOBIIEHO OBICTPHIM
POCTOM  HX  3HEDPrOHACHINIEHHOCTH, BHEAPEHHEM HOBBIX KOHCTPYKIIHOHHBIX
MaTepHaI0B i HECTAHIAPTHLIX IPOCTPAHCTBEHHBIX PEIICHHUH.
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# # MCTO/IBI KJIACCHYECKON CTPOMTENBHON MEXaHHKHU HE NAT YCTONYMBBIX
TDHTOIHBIX ISl IPAKTHYECKOTO IPHMMEHEHHS.
SMCISHHOE MOJEIMPOBAHME BO3NEHCTBAS HA  CJIOJKHBIC CTPOUTEIIBHbIE
==#% CIyYalHbIX BOJH TOH WM HMHOM HPHpPOIBI SBISETCS aKTyaJbHOU
275 00eCreYeHNs HA/IeXXHOCTH U GE30IaCHOCTH CTPOMTENBHBIX 0GBEKTOB Ha
WCIITyaTaluu.
(OSaacte mMccaenoBaHmii. B TpagumuuoHHON mHHAMEKe CTPOUTEIBHBIX
‘SHMH B HACTOAILNGE BpeMsl NPUHATA  KOHIIEMIMS COOCTBEHHBIX YacTOT
CTPOMTENBHBIX  JJIEMCHTOB, COBNAJEHUS KOTOPHIX C YacTOTOM
NPUBOAAT K pPE30HAHCHBIM sBJAeHHSAM. OIHAKO BCE 4YamEe MBI
“MCSL KaK B Hallel CTpaHe, Tak M 3a pyGekoM C KaTacTpo)HIECKHMH
MM TOCTAaTOYHO CIIOXHBIX, NPOCTPAHCTBEHHO DAa3BHTBIX COOPYKCHHIA,
OpHMEpAaMH  KOTOPBIX MOTYT SIBISTBCA 3MaHMsA TpaHcBaanbmapka H
SEOTO PBIHKA. MaioBepoaTHO, YTO TNPHYMHOM 3THX COGBLITHH SBISIOTCS
scxue Harpyskd. CKopee BCETo, TaKHe CIIOXKHBIE COOPYXEHHS HAXOISTCA B
KPHTHYECKOH yCTOHuMBOCTH. IIpn Mamom ciyuaiiHOM BO3ACHCTBHH B
Off CIIOKHOH CHCTEME MOXET pPasbIrpaThCs KACKal 6udypkanuii, yto
ISPESEIST K KaTacTpo(hUUIECKOMY paspymIeHu0. XO0Tenoch 6b1 MOAYEPKHYTh, YTO TO
[ P=30HAHCHBIC SIBIICHUS U IaKe HE OIMOKH P MPOSKTHPOBAHHH M CTPOUTEILCTBE
-~ FPOCTO 3MIaHME  KOHCTPYHPOBAlOCh HCXOAS U3 KIACCHYECKMX MPHHIMIIOB
| (TPOWTEIBHOM MEXAaHWKHM, a B pe3ylbTaTe JKCIUIYaTallMM CHCTEMA OKAa3anach Ha
IR KPHTHYECKOH YCTOMYHBOCTH.

PaccmarpuBaemast mpoGieMa HMeeT ClleIyFOIIHe OCHOBHBIE 3a1adH:

— H3MEPEHUE TMHAMUKH TPYHTA W BUOPALIMH COOPY)XEHUH OT pa3IM4IHOrO THIIA
TPEECTIIOPTHEBIX IIOTOKOB U HX COYETaHUIL;

— TOIy4CHHE OLCHOK YPOBHS PHCKAa MpPEBBINICHAS IWHAMHKON TDYHTa H
BICCISAYEMBIX COOPYKEHHH HOPMATHBHO-IOIYCTHMBIX 3HAYCHHI;

— Ppa3paboTka METOIMKH YHCICHHOTO MOJETHPOBAHHS BIMAHHS BO3IEHCTBHUIA
=s0paiuii Ha 31aHHA U COOPY KEHHS, HAXOMSIIHECS BOTH3H METPOIOIHTEHA.

Pewenne npobnaembl. B ycnousx auHammueckoro Bo3aeifcTBHS Hamboee
SCTOHYMBBL K BHOpalMAM KOHCTPYKIIMH H3 MOHOJIMTHOTO kene3oGerona. Ilo
“PaBHCHUIO CO 3/1aHHAMH U3 COOPHBIX )KEI€300€TOHHEIX IEMEHTOB OHH MO3BOJISIOT
CEHM3MTbL YPOBHH BHOpanuil nepekpuituii Ha 5-8 nb. Takoe CHIDKEHHE 00ycIIoBIEHO
0cO0EHHOCTAMHU JMMHAMHYECKOI paboTsI MOHOJIMTHBIX KOHCTPYKIIHIA,
HCIBITBIBAIOIINX HE PE30OHAHCHL, a O0olee «MSITKHE» pe30HAHCHBIE SBJICHHS.
Hanbonee npremaemoii cXeMoli 31aHUS B 3TOM ClIyuae SBIAETCH KONOHHBIN Kapkac,
3D(hEKTHBHOCTL  KOTOPOrO yBENMYMBAETCS C YBEAMYEHHEM TOIIMHBI ILTHT
TEPEKPBITH ¥ YyMEHBIICHHEM CeYeHHH KONOHH. B kauecTe ¢byHnamenra Bcerga
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PEKOMEH/IyeTCs HCIIONb30BaTh CILIOMIHYIO MOHOIHUTHYIO KeNe300eTOHHYIO ILIUTY,
CIIaXWBAIOIIYI0  BIMSHAE  HEOJHOPOJAHOCTEH  TPYHTOBOrO — OCHOBAHHA M
CrocOGCTBYIONIYIO PACTIPENENCHHIO KONeOaHui 10  IUIOMaH byHDaMeHTa W,
CIENOBATENBHO, MX CHIDKEHHIO. MOHOJMTHBIE 3/aHHS, TIOCTPOCHHBIC A
a/IMMHACTPATHBHO-OOIIECTBEHHBIX ~ HYXJ, MOIyT — pacnonarareCi — Jaxe B
HEIIOCPEICTBEHHOM 61M30CTH OT TOHHENEH METpO.

Metonsl pacyéra, OCHOBAHHBIE Ha KJIACCHYECKHX METOIaxX, He BCEria
103BOJISFOT TIOJHOCTBIO OBECTICYHTh BBINIOJHEHHE IaHHBIX TpeGosanuil. B cBssu ¢
3THM pa3pabaThIBalOTCA METO/Ibl pacu&Ta MaKCHMAILHO TpUOIIKEHHBIE K PEATBHBIM
yenosusam. IlosTomy Gonbiioe 3HaueHHE MPHOOPETAeT CO3JAHHME KOMIBIOTEPHBIX
MoJIeieit aIeKBATHO ONMCHIBAIONIMX PAaGOTy HECYIIMX CHCTEM 3JaHHi NPU BIMSHHH
JHMHAMUYECKHX HATPY30K, BEI3BAHHBIMH BO3JEHCTBUAMU METPOTIOIMTCHA.

Hcnosab3yemMble MeTOAbI M pacdeTbl. [lni H3yueHHs NOBEICHHS paboTsl
HECYIIMX KOHCTPYKLMH MHOTOJTaXXHOTO 3JaHHs, PAaCloN0KEHHOTO B 10 M or
TYHHENs METPONOJHTEHA MEJKOro  3alOKEHUS paspaboraHa abcTpakTHas
KOMITbIOTEpHAs MOJENb 31aHUs, ¢ (yHIAMEHTHOH IUTMTOH M MOJENBIO IPYHTA, B
KOTOPOM CMOJIETHPOBAHO JBMKEHHE MeTporonuTeHa. [I0CKoIbKy AMMHA M0e3fa
MeTpomnofuTeHa gocturaer 140 M, 4To NPEBOCXOAUT MTHHY 0OBIYHOTO XKHIJIOTO JI0Ma
WA JUIAHY €ro TEMIIEpAaTypHOro 610Ka, Y MPOBEACHHH YHCICHHOT0 IKCIIEPUMEHTA
OrpaHMYMBAEMCS PACCMOTPEHMEM ILIOCKOH 3311291,

[Ipy JBIMKEHWH BaroHOB METPOMOIATCHA BO3HUKAET HECKOIBKO MCTOHHHMKOB
xoneGanuit. DTo paboTa ABMraTens, KOMOpPECcopa, TOPMO3HOH CHCTEMBI BaroHa.
Konebanus ¢ uacTotoii 35-50 'l BHI3BIBAKOTCS BEPTHKATBHBIMH KOICOAaHHAMHU
HETIOZPECCOPEHHBIX Macc BaroHoB. KonecHyio mapy MOXHO paccMaTpuBaTh Kak
CHCTEMY C OJIHO# CTENeHbI0 CBOOOIBI, YIPYTOCThIO ABAETCA YNPYTOCTh PEIbCOBOIO
ocHoBanns. CoBCTBeHHAs acToTa Takoi cucremsl — 40 T'n. Konebanus ¢ 4acTOTOH
50-60 i BO3ZHMKANOT MpPH BO3JECHCTBHH TOPU3OHTAIBHBIX konebanu. JIBHKeHHE
[10€3/10B METPOTIOIUTEHA BBI3BIBAET KOJEOAHHs CTPOUTENIBHBIX KOHCTPYKIIMH 371aHHH
¢ wuactoToif 35-60 T'm ® ammmTyaod OT mHoneil MuKpoHa 10 1-3 MKM.
[IpeobnafarolMMy  ABJSIOTCS ~ TOPH30HTAJBHbIC kojebanus. BepTHKambHBIC
KOJe6aHHs MMEIOT TOT K€ YAaCTOTHBIM COCTaB BIBOE, BTPOE MEHBIIYIO aMIUIUTYIY.
HanGonbiMe aMIUIATYIbl TOPH3OHTAIBHBIX KoneOGaHud HaOmomaloTcs B YpOBHE
oa IoJBANA 3MAHMS. 34eCh AMILTATYABI KoneOaHu# cTeH B 2-2,5 pasa 6onpie
AMILUTHTYZ JIECTHWYHOH ILIOWAJKH TepBoro oTaxa. Beime mnepsoro sraxa
aMILIATY/IbI KOJeGaHuii MOTyT H3MEHATBCS KaK B HAPABICHUH YMCHBILCHNUS, Tak 1 B
HaIpaBIEHAH HEKOTOPOTO YBEIHICHHUS.

IlepBonpuuMHOil  BO3HHKHOBEHHsS  KONeOaHWH  SBJIACTCA  KOHTAKTHO®
B3aMMOJEHCTBHE KOJEeC MOABIKHOTO COCTaBa M penbcoB. OCHOBHOH MPUYHHON
BO3GYXKICHHS BUOPALMH CHCTEMOH KOJIECO-PENbC ABIAETCA HATHYIHE CTHIKOB IyTH,
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40 SPHBONMT K TIOJICKOKY Kojieca Ha CTBIKE M HepaBHOMEPHOCTH HArpys3kH TpH
e 0772 KOJIECA C OJIHOTO PENTbCOBOrO 3BEHA Ha CIICAYIOMIEE [5,6].

KOMITBIOTEPHOE MOJETHPOBAHUE NPOM3BE/ICHO ¢ MPUMEHCHHE POrPaMMHOTO
o sexca JIMPA-CATIP MeTo0M MHTErPUPOBAHUS AMHAMUYECKHX BO3/IEHCTBHH.
. ceHHbIi B JaHHOH paboTe YHMCIEHHBIH OKCIEPHMEHT JacT BO3MOJKHOCTb
4= T0EDATHO M B IIMPOKOM JHANa30He M3MEHATH BXOJHBIE MAPaMETPhl H YCIOBHA

SR IMOHUPOBAHMA CJIOKHOM CHUCTEMBbl «Ha3eMHas 4acTb 371aHUs — OCHOBAaHHC —
~ =T — TOHHEIb METPOIOJIHMTCHA C JIBWXKYIIUMCH Moe3a0M», 3aMEHsAsA, TaKHM
AT, 3KCHepHMeHTaﬂbeIe HUCCIIeI0BAHUA BBIYMCIIMTEILHBIM JKCIECPUMEHTOM.
== peanusanus MIPUBOIUT K JKOHOMHH BpPEMEHH IIPHU pemeHur psaaa no100HBIX
= W TI03BOJISIET CAECJIaTh COOTBETCTBYIOIINE BBIBOIBI 110 HANPSKEHHO-
O pMHPOBAHHOMY COCTOSHHI  HECYIIHX KOHCprKLlI/Iﬁ. [MOABEPraroIIuMCA

. -O=HHOMY BO3/ICHCTBUIO JMHAMHYECKUX HArpy30K.
B pOrpaMMHOM KOMILIEKCE pacteT MPOH3BOIMICH € IOMOILBIO TTOACHCTEMbI
= AMUKA-+. Beita 3aaHa BepTHKaIbHAS AHHAMHIECKAs HATpYy3Ka BIOIb OCH Z C
wemmrynoit konebanmit  ©=35 paj, 4TO cooterctByer f=50 I'm, KOIHYECTBO
wrrusaeMbIx (opM koseGanuii — 100. BrInoHEH pacter ¢ arom HHTErPHPOBAHHS

B

- speMs HHTErPUPOBAHHA — 30c.
Ha puc. 1, a, 6 mpuBeieHa pacueTHad CXeMa H pe3y/bTaThl pacdeTa, Ha
sopou oToGpakena (opma KOTOPYIO IPHHUMACT pacueTHas cxema mpu t =16 c.

] A A

Puc. | - PacueTHas cxema, a — 10 AMHaMH4ECKOro BO3JeHCTBHsA; O — Mocjae JANHAMHYECKOro
BO3JEHCTBUSA

Ha puc.2 npuBeeHb! rpaduKy YCKOPEHUH B KOHTPOJIBbHO# TOUKE A.

£-13-488
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B Tabnuue 1 nam cpaBHMTensHBIN aHamms AOIYCTUMBIX BHOPOYCKOPEHUIH

cornacHo Cauutapubix HOpM [1,2], HopM ISO [3,4], 1 mony4YeHHEIX B YHCIEHHOM
3KCIIEPUMEHTE PE3YIILTATOB.

Tabnuna 1/lonyctumele cpennue KBaJIpaTUYHbIE 3HAYECHHUS
BHOPOYCKOpEHHS 110 OCU Z

O603Hauenne w107, M/c%, B
HOPMAaTHBHOTO OKTaBHOH II0JI0CE CO
JIOKyMEHTa CPEIHEreOMEeTPUYECKOH
YacToToM, I'1g
31,5 56
CH2.2.4/2.1.8.566 7,0 12,75
ISO 2631-2 27,6 49,06
Pesynbratst 66,25 138,62
9KCIIEpUMEHTA

BeiBoabl. Ilpu koHTpone BMOpamMH B XWibe OT IBIDKEHHS II0€37I0B
METPOTIOIHTEHa B KaYeCcTBE  HOPMHPYEMOr0  mapaMeTpa HCIONB3yeTCs
BHOPOYCKOpEHHE, OIHPA’Ch MPH YCTAHOBIEHHH AOIyCTHMOTO 3Ha4Y€HHS Ha IOPOT
IYBCTBHTEJIPHOCTH  4E€JOBEYECKOrO OpraHusmMa. JTO 1O3BONSET MepeiiTH K
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A9ECKOM  OlIEHKe BO3ICHCTBHS Bn6paunn: 1o MaKCHMaJIBHOMy u

HOMY 3HAUCHHAM HOPMHPYEMOTO mapamerpa. B pe3ynbTaTe NpoOBeaEHUS
770 SKCNIEPHMEHTA MOJy4eHb! JaHHBIC, U3 KOTOPBIX BHIHO, YTO JBIIKEHHE
METPO CO31aCT YCKOPEHHE HAa BEPXHEM 9Take BJBOE TIpeBBILIAIONIEe
w=uoe.  Ilostomy  pexomenmyercs TIpH  CTPOMTENBCTBE  HCIIOIB30BATH
"VEOLIHE YCTPOMCTBA M NPHUHHMATH KOHCTPDYKTUBHBIE MEDHI 110 CHIDKEHUIO
TDOHHKatoNIeH BuGpamy.

S ®aKI0M KOHKPETHOM ciy4ae Tpebyercs TIaTeNbHbIH nox6op mapameTpos
SUHTHBIX  MCPOTIPHATHH € y4eToM (H3HYeCKHX Momeleil NIPUMEHAEMBIX

KOHKDETHBIX TEXHHYECKHX M TEOTOrMYECKHX yCIIOBHiL,
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AHoTauis
Y crarti posrmsmaetscs BrmB BIGpALifHIX JIMHAMIYHMX HABaHTAkeH:
WETDOTIONITEHY Ha HECydy 37aTHIiCTB KOHCTPYKIUIH eleMeHTIB mpHiIeriux OyxiBens.
WETZ TEOPETHYHMX JOCITIIKEHD IMOJISrae Y BCTaHOBIEHHI BIUIHBY IHHAMIYHMX

SISZETAXCHb  METPONONITEHY Ha HAaMpyXKEHO-1epOPMOBAHHIT CTaH Hecydux
BEECTPYKIIH OyaiBens.

Karouosi ciaoBa: KOMII'IOTepHE MOZCIIIOBAHHSA, KHTTEBHH IHKI, BiOpamiiini

SSSHTAKCHHS, HECY4i KOHCTpYKUii, indopmauiitna TEXHOJIOTis, Aedopmarrii

| Annotation
In this article considered the impact of vibration dynamic loads of subway on
=< bearing capacity of the underground structures of elements nearby buildings. The
2ozl of theoretical research is to establish the effect of the dynamic loads of subway
o= the strain-stressed state of bearing structures of buildings.

Key words: computer modeling, life cycle, vibration load, bearing structures,
{=formation Technology, deformation
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