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PE3YJIbTATH IIEPEBIPOYHOI'O PO3PAXYHKY KOHCTPYKIIIN
MMMOXIAHOI'O MOCTY YEPE3 BIMCBKOBHUMU Y3BI3 Y M. OJECA

Kapm’iok ®@. P.!, Apcipiii A. M.!
10necbka nep:xaBHa akageMist Gy JiBHUITBA Ta apXiTEKTYpH

Anomauia. Ilooano pe3yntomamu nepegipoyHo20 po3PAXYHKY eleMeHmie cnopyou RiuoxioHo2o Moc-
my. 3a pe3yibmamamiu HOAbOBUX OOCHIOICEHb MEXHIUHUL CIMAH MOCMY KIACUDIKYEMbCSL K 0OMedice-
HO npaye30amuui. Ymoeu excnayamayii Mocmy 6Kkpail He3a008inbHi. 3 Memor NONINUENHS YMO8 eKC-
nayamayii. ma npoooedCeHHs 0e3neuHol  eKcnayamayii  Mocmy PeKOMEHOO0BAHO NPOBEOeHHS

nepulouepeosux 3axo0is8 3 KanimanibH020 peMOHNY CROPYOU MOCHLY.
Knrouoei cnosa: niwoxionuti micm, 6epe2osi O0noOpu, HNOXUTI ONOPU, PO3PAXYHKOBA CXeMd,
KOMN TomepHa mMooens, 0eqhoOpMosanuLl CmaH, HANPYICeHHsl, Popmu KOAUBAHb.

Beryn

HaiiBumumii B Ofieci milIoXigHUE MicT mpo-
XOIWUTH Kpi3b BilicbkoBuit y3Bi3 Mixk [Ipumop-
CBHKUM OynmbBapoM Ta OynmbBapoM
M. XKBaneupkoro B M. Oneca (puc. 1). Micbka
JereHna Hajana oMy HasBy “Temun”. Bin OyB
moOynoBanuit 1968 poky 3a mpoekToMm apx. Bo-
JoauMupcebkoi Ta imk. Kupienko. CriouaTtky BiH
noBuHeH OyB HasuBatucsi Kamitancbkum a0o
KomMcomonbchkM. AJie BCe K TaKH MICT CTaB
“TemuaNM”. 3a OIHIEIO 3 BEpPCii, BiH OTpUMaB
TaKy Ha3By 4epe3 CBOI JOBKUHY (“IOBruil, sik
MoBa Temri”’). 3a iHIIOI0, OUTBII TOIYISIPHOIO,
MICT BHPIIIUB MMOOYIyBaTH KEPIBHUK 00KOMY M.
CuHuI, y SKOTO Ha iHIIOMY OOl Melkana
yimobiena tema. OCKUIBKY XOauTH B 00Xix Oy-
JI0 JalieKo, TO 3HaI00MBCS KOPOTKUH MIISX.

Puc. 1. 3aranbHuii BUIT MOCTY

AHaJji3 myOmikanii
3a Bech yac eKcIulyatalii Copyau Mmimoxif-
HOTO MOCTY 3MiMCHIOBAJTUCH POOOTH 3 IOCII-
JDKEHHS Ta BUMPoOyBaHHA MocTa 1969 p. cro-
pynu [1] mignsranu o6ctexensro [2] 2000 p. i
2005 p. Ha »xanp, HE BCi peKoMeHAAIll MO0
pobotu [2] Oyiu BUKOHAHI, IO HE CIPHSIE 3a]10-

BUTBHIM eKCIUTyaTallii CHOpYIH TIiIIOXiTHOTO
MOCTY, 0c00JuBO Oinist Geperosoi omopu Ne 0 (31
cropoHu OymbpBapy M. JKBaHerpkoro), ski Ie-
peadadany Taki BUAM POOIT: BEpTUKAIBHE TIIA-
HYBaHHS CXWJIY Ta JUISHKU MiJl TPOTOHOM MOC-
Ty Oing OeperoBux ONOpPIB, 3aKpilUICHHS
PO30JIOKOBOTO MAacHBY BaITHIKY-YEpEalIHuKY,
3aKpiUIEHHS MiAMIpPHUX CTIHOK, AKi MiATPUMY-
I0Th CXWJI Y 30HI pO3TallyBaHHS (yHAaMEHTIB
MOXMJINX OTOpiB 1 Oinst Oeperosux omop Ne 0 i
Ne 3.

TexHIUHMHA CcTaH MOCTY KIacu(iKyeTbCs 5K
0oOMekeHO mparne3naTHuid (cTan 4) 3rigHo 3
JACTYVY [9].

YMOBU eKcTyaTalii crmopygd MOCTy Ta
MPUJIETIIO] TEPUTOPIl 3riTHO 3 OOCTEKEHHAMH €
[3] HE3amOBITEHUMH.

Bu3znadeHHs1 MeTH ii 3aBJaHb

Merta pobOTH — OIliHKa TEXHIYHOTO CTaHy
CITOPYAM MIIIOXiTHOTO MOCTY IS 3a0e3MeUeHHS
HaJIHOI MOAABIIOT HOTO eKCILTyaTallii, po3po-
OJICHHSI TIPOCKTY TMEPIIOUEPTrOBUX 3aXOJ(iB 3 Ka-
MMITATHPHOTO PEMOHTY MOCTY.

Y nomoBHeHiI 0 3BiTy [4] 3MiMCHIOBAINCH
JIOCITIJDKEHHST METAJIEBUX KOHCTPYKIIII, a TaKOK
MePEBiIPOYHI PO3PAXYHKH MIIIOX1THOTO MOCTY.

Pe3ynbTaTn 00cTe:KeHHS KOHCTPYKIi
MOCTY

OcHOBHI mapaMeTpu MOCTy. MicT € TpbOX-
MIPOTOHOBOIO PaMHO-II/IKICHOIO CTaleBOI0 CHC-
teMoro (puc. 2). CepeHili MPOTiH Ma€ TOBKUHY
52 M, JOBXHHA KpaiHiX TPOTOHIB CKJIaJae
42 m. T'onoBHa Oanka Ta CTOSKH 3pOOJICHI 3 KO-
poO4YacToro 3MiHHOTO 3a JOBXHHOIO MOIeped-
HOrO Tepepiza. CrmpaHHS TOJOBHOI OallkM Ha
OeperoBi omopw IIAPHIPHO PyXOMe, CITUpaHHS
CTOSIKIB IIAPHIPHO HEPYXOME.
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leomeTpuyHi MapaMeTpud MOCTY: JIOBXKHHA
MOCTY MIX ONOPHUMH YacTUHAMH OEperoBUxX
omop AopiBHIOE 136 M, mHpHUHA MPOI3HOI Yac-
THHU (BIICTAHB MiX OOPIIOPHUMH OanKaMu) —
6,0 M; BUCOTHHMIA rabapuT MiJ MOCTOM (BiJICTaHb
BiJl acaabTOBOTO MOKPHUTTS aBTOMOOUIBHOI J10-
poru 110 HU3Y OAKH IPOTOHOBOT KOHCTPYKITIT) —
18,8 m.

Knac nacmigkie — CC2 (cepenaHi HaCIiIKH)
srigao 3/IBH [7]. Kitac BiamoBimambsHOCTI MOCTY
— II 3rimro 3 JIBH [10] (koedimieHT HamiitHOCTI
II0JI0 BiNOBiANBHOCTI Yo = 1,00).
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Puc. 2. T'eomerpuyHi mapaMeTpH IMIIOXiTHOTO
MOCTY

Kouncmpyxkmuena xapaxmepucmuxa cnopyou
niuoxionoeo mocmy. I'onoBHa Oanka cTaieBa
CYLITFHO3BapHA KOPOOYACTOTO TMEPETUHY, IIU-
puHOIO 1550 MM, 3 KOHCOJIBHUMHU 3BUCAMHU IPOi-
3HOI YacTWHH, IO AOpiBHIOIOTH 2,4 M. bamka
Mae€ 3MIiHHY BUCOTY Bif 1,5 M (B3[I0BK cepeIuHU
CEpPEeTHBOTO MPOTOHY i Ha OEPETOBUX OIMOpax) Ta
o 2,4 M B MiCIIX 3'€IHAHHA 31 cTOsIKaMH. TOB-
IIMHA HIWKHBOTO TOSACY Oallkk Ta CTIHOK BCIiX
MOHTaXXHUX OJIOKIB CTAHOBUTH 12 MM, 3a BUHS-
TKOM JIBOX MOHT)KHHX OJIOKiB (Y MICII CIIONY-
YeHHS CTOSKIB 3 TOJIOBHOIO OaJIKOI0), TOBIIMHA
HOSICY 1 CTIHOK JOPiBHIOE 16 MM.

BepxHiii mosic To0BHOI 0aiKu 3po0JICHUN ¥
BHUTJISITI OPTOTPOITHOI TUTATH 1 CKIIATAETHCS 3

Topsontatsm
[ vmop

TaKMX €JIEMEHTIB: HACTHI, 3aBIOBXKH 10 MM;
MO3JI0BXKHI pedpa BiIKPUTOTO TUITY 3 IPOKATHUX
KyTukiB 160 x100x10 mm; momepeyHi Oanku i3
CTaJIeBOr0 JIUCTA, 3aBJOBXKKU 10 MM 3 KpOKOM
4 M y BUITIAI]l BEPTUKAIBHUX CTIHOK-Iiadparm 3
KPYIJIUMH 1 OBaJbHHMH OTBOpamH, oOpamJeHi
rcToM 3 mepeTtuHoM 150 x 10 mm.

[o3noBsxHi peOpa KOHCTPYKTHBHO HE 3B's3a-
Hi 3 MONEPESYHUMHU OATKaMU 1 PO3TAIIOBYHOTHCSI
B BHpi3aX OCTaHHIX.

3BicH TOJOBHOI OaNKé 3pOoOJCHI Y BHUTIIAII
KOHCOJIFHUX OaJloK TaBpOBOT'O MEPETHHY 3 KpPO-
KOM 4 M 1 pO3TanIoBaHi B IUIONTHHI IMOTIEPSIHUX
Oayiok opToTpoIHOI IIUTH. [losc 1 cTiHKa OanKu
3po0JIeHi 31 CTaJeBOrO JIMNCTA, TOBIIMHA SKOTO
cranoButh 10 MM. Bucorta 0anok nopiBHIOE
250-400 mM. KOHCTPYKTHBHO CTIHKH KOHCOJIb-
HUX OaJOK HEe TMOB'SI3aHi 31 CTIHKOI T'OJIOBHOI.
Banku noBepxy 3'eHaHI 3BaprOBaHHSAM 3 HACTH-
JIOM OPTOTPOITHOW TUIMTH 1 CIIUPArOThCA Ha 3Ba-
pHi cTonmukw, po3mipamu 200%200 Mm.

[Moxuii cTOSKH € MapHUMHU, IO PO3IXOAATHCS
Mk coboro mig kyToM 30°, KopobuacToro 3MiH-
HOTO TIepepi3y: Ha omopi — 560 x 320 MM, y Mic-
i crmonydeHHst Mik coboro — 2300 X 592 mm.
Kyt Haxumy cTiliok 1O OCi TOIOBHOI Oalku cTa-
HOBUTH 35°.

HopmaTtnBHa  iHTEHCHBHICTH  CEUCMIYHUX
BILIMBIB Jyi M. Ofieca MPUITHATA HA OCHOBI Kap-
TH «A» 1 CIIHCKY HACEJICHWX NMYHKTIiB YKpaiHW,
nmomanoro B JIBH [11], i ctanoBUTH 7 OaiiB 3a
mrkanoro MSK-64.

BinnoBigHO 10 pe3ynbTaTiB - iHKEHEPHO-
TEOJIOTIYHUX BHINYKyBaHb [5] 1 Tabmmmi 5.1
JBH B [11] rpyatu maiinanurka OyIiBHHIITBA
HaJIeKaTh IO TPETHOI KaTeropii 3a ceHCMiTHUMHU
BJIACTHBOCTSMH. TakuM YHMHOM, MPOTHO30BaHA
IHTCHCUBHICTh CEHCMIYHHX CTPYCIB CTaHOBHUTH
8 (Bicim) OadiB.

Onuc pospaxynxosoi moodeni. Ha mifcrai Ha-
JIaHUX MaTtepiamB Oyia po3podiaeHa TPHOXBHUMi-
pHA KOMITTOTEpHA MOMECIb ITIIIOXiTHOTO MOCTY
(puc. 2.1). Po3paxyHKu KOMHO'IOTEpHOI Mojeni
MPOBECHI 3a JOMOMOTOI0 MPOTPAMHOTO KOM-
wiekcy «JIIPAy [6], sskuii € KOMI'TOTEPHOIO CU-
CTEMOIO JIJISl CTPYKTYPHOTO aHaNi3y Ta MPOEKTY-
BaHHS.

Po3paxyHkoBa cxema MOCTy MpPHIHATA Y BU-
TSI TIPOCTOPOBOI CHCTEMH, BOHA CKIIAAA€ETHCS
3 000JIOHKOBHX €JIEMEHTIB, SIKi MOZAETIOIOTH PO-
00Ty CTajeBUX JIICTOBUX KOHCTPYKIIiH, a TAKOX
CTPIKHEBUX €JIEMEHTIB, 10 MOJIETIOIOTH P0o00-
Ty TIiAKOCIB Ha OeperoBUX OMOpax, aHKEPHHX
TAT Ta AOMOMDKHUX €JIEMEHTIB MiJ Jac Moje-
JIOBaHHS IIAPHIPHOI OMOPU TOXWINX CTOSKIB.
Criony4eHHs! eJIeMEHTIB MiX co00I0 € KOpCT-
KHM.



Bicuuk XHALLY, Bun. 86, 2019, 1. |

I'padiune BigoOpa’keHHS €IIEMEHTIB po3pa-
XYHKOBOI CXEMH B XapaKTepHHX BYy3JaX KOHC-
TPYKIIii HaBeIeHo Ha puc. 3—4.

Puc. 4. Micne cionydeHHST TOXWINX CTOSKIB 3
TOJIOBHOIO OAITKOIO

Hasaumasicenns i enausu. Bei HaBaHTa)XEeHHS
TIPUKJIAIAIOTHCS IO PO3PAaXyHKOBOI MOJIENI MOCTY Y
BUMIANI 12 3aBaHTaKEHD,SKI CKIAJAIOTHCS 3 TAKHX
€JIEMEHTIB. BJIaCHA Bara HECYYHX KOHCTPYKITIi;
Bara OrOPOKYBAIGHHMX ITOPYYHIB; KOHCTPYKIILS
nokputrts; HatoBn 400; natoBn 200; pyxomuii
cknag AK-11; BiTpoBuil cTaTHYHUMIA TIOMIEPEK MOC-
Ty; TeMIIEpaTypHHUI HarpiB; TEMIIepaTypHE (OX0JI0-
JOKEHHS); CEUCMIYHICTB TI0 BicsiMm X, Y, Z.

J1i1st BU3Ha4CHHS HAIPY)KEHb YKOHCTPYKTHBHUX
eIIEMEHTaX CKIAJCHI PO3PaXyHKOBI CIOYyUCHHS
HaBaHTaXeHb (PCH), 110 MiCTATH CTaTHYHI Ta ITU-
HaMiuHi 3aBaHTaKeHHs. KoedinieHTn npuiimMaics
BimmnoginHo 1o Bumor JIBH [7], [8] Ta [10].

Pe3yibTaTH pPO3paxyHKy MeTAJIEBHX KOHC-
TpyKuiii Mocry. Ilix yac mpoexTyBaHHS CHOpPYA Y
CCUCMIYHMX paifioHaX HEOOXIITHO OyJI0 BpaxoBYBa-
h BuMorH, BukaaeHi B JIbH [11], 3okpema s
BU3HAUCHHS HAINPYXECHb B HECYUYHMX CJICMEHTaX
KOHCTPYKIIIH CITiJl BPaxOBYBaTH TaKy KiIbKICTh
(hopM BITaCHWIX KOIIMBaHb CIIOPY/H, 32 SIKOIO CyMa
MOJIAIEHUX Mac cKiiaiana 0 He meHie 85 % y pasi
TOPU30HTAJIFHUX BIUTUBIB 1 HEe MeHIe 75 % y pasi
BEPTHUKAJIHHUX.

Moodanvnuii  ananiz. TpuBuMipHa IWHAMiYHA
MOJIeNb € 0araToMacoBOIO cUcTeMo. Macu 3oce-
peIrKeHi Y BCIX BY3JlIaxX PO3PaXyHKOBOI JMHAMITHOL
mozienti MocTy. Bimmosigao 1o Bumor JIBH [11] 3a
CYMOIO MOJAJIbHIX Mac, KOMIT'IOTepHa MOJeNb Oy-
Jla po3paxoBaHa 3 ypaxyBaHHsM 12 ¢hopM BIIaCHHX
KOJTFBaHb.

3miiCHUBITN  pO3paxyBaHHA, OyiaM OTpHMaHi
JUHAaMIiYHI XapaKTepUCTHKH MOCTY 3a (opMaMu
BIIACHUX KONMMBaHb. [lepmia Ta Tpets ¢opmu € moc-
TYHaJIbHAMH BEPTHKAIFHUMH KOJIMBAaHHIMH, IPyTa
(hopMa KOJMBaHb € TOPU3OHTATHHOIO.

Heppopmosanuii cman koucmpykyii. Y JIBH
[10] BepTHKATEHI IPOTUHE OOMEXKYIOTHCS, BOHH HE
noBuHHI niepesuityBary 1/400 mporoHy MocTy.

MakcuMmanpHiil BepTUKANBHIN MIPOTUH peatizy-
€ThCs B cepenaboMy TiporuHi Big PCH Ne 16 3rigHo
3 Tabm. 2,6 i craHoBUTH 193 MM, IO TIEPEBHIITYE
TPaHUYHO AOMYCTUMHUA MPOTUH Uil CEPEeIHBOTO,
mo nopiHOE 130 MM. BepTukamsHWiA TIPOTHH B
cepemapoMy riporudi Bix PCH Ne 3, 4, 7, 10 Takox
MIEPEBUIIyE TPAHUYHO JAOMycTHMUNA. BepTrkaib-
HUIl TIPOTMH y KPalHIX NMPOrOHAX HE IEPEBUIILYE
TPaHUYHO JIOIYCTUMUH, IKUM CTAaHOBUTH 105 MMm.

MaxkcuMaTbHI TOPU30HTATBHI TIEPEMITIICHHS Pe-
anmizytoThest Ha Oeperosiit onopi Ne 0 1 ckiazaroTh
51.8 MM Bix PCH Nel2. V npoMy BHTIaIKy ropr30-
HTaJbHI TIepeMilieHHs Ha oropi Ne3 CKamaroTh
23.6 MM.

TakoX HOPMYIOTBCS TEPIOIM BIACHUX KOJIH-
BaHb Y HEHABaHTA)KCHOMY CTaHIi, BOHM HE TIOBHHHI
oytu Bin 0,45 1o 0,60 ¢ y BepTuKaibHiii Ta Big 0,9
1o 1,2 ¢ y ropu3oHTaNbHUX IUIonmHax. PospaxyH-
KOBI TTepioji BJIaCHUX KOJIMBaHb MOCTY Y HCHAaBaH-
TaXeHOMY CcTaHi cTaHoBIATH 0,892 ¢ misa 1 dhopmu
ta 0,576 ¢ WId 2, 0 HE CIIBIAAAE 3 BKa3aHUMU
Jiara3zoHaMH.

Busnauenna nanpysicenv 6 enemenmax mocmy.
Harpy>xeHHsI B cTalleBUX €JIEMEHTaX MOCTY BH3HA-
Yaics 3a IONOMOTor0 nporpamHoro monyist "Jli-
Tepa" mporpamHoro komruiekcy "Jlipa". Momynib
"Jlirepa" mpu3HAUCHUH IJIs1 BU3HAYEHHS TOJIOBHUX
Ta CKBIBAJICHTHUX HANPYXCHb B IUIACTUHYACTUX
eNIeMEeHTaX PO3PAXYHKOBOI CXEML.

Pe3ynpTaTi po3paxyHKy y BHTIISII MO3aiKH Ha-
NpyXXEeHb B XapakTePHUX BYy3JaX HaBeJeHI

Puc. 5. l'onosHi Hanpy>xenns Big PCH Ne 2 B micii
CIIOJTYYCHHS TIOXUIIMX CTOSIKIB i3 TOJIOBHOIO 0a-
nkoro (B 20 emeMeHTax CXeMH Hallpy>KEeHHS Tie-
PEBULIYIOTh MEKY TEUKOCTI CTaTi)
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Puc. 6. I'onorni Hanpy>kerrs Bix PCH Ne 3 B mici
CIIOJTYYCHHS MMOXHWJINX CTOSIKIB 3 TOJIOBHOIO OaJI-
koro (B 100 erneMeHTax cXeMH HAIPyXKCHHS TIe-
PEBHIIYIOTH MEXKY TEUKOCTI CTAITI)

I'onoBHI HaNpPy>XEHHS B CTAICBUX KOHCTPYKIIi-
sx mocty Big PCH Ne 4, 6, 7,9, 10, 12, 13, 15, 16,
28, 31 mepeBUILYIOTh MEKY TEUKOCTI CTami. Y 1bo-
MY BWIIQJIKy MICII KOHIIGHTpAIlii HANpYKeHb Ta
xapakTtep ix posnoxaiuteHHs igeHTrdaHi PCH No2 B
MICIPIX CIIONy9eHHS MOXMIINX CTOSIKIB 3 TOJIOBHOO
OaIKoro.

BucHoBkn

AHai3 pe3ynbTaTiB pO3paxyHKy CTAJICBUX KOH-
CTPYKLI/ JEMOHCTPYE TaKi pe3yabTaTH:

- MaKCHMaJIbHe HABaHTAXEHHS Ha (hyHIaMEHT-
Hy onopy la Bix PCH Ne6 cknanae 289.1 T

- epia Ta TpeTst GopMU KOJIMBAaHb € MOCTYIa-
JHHUMH BEPTUKATIHPHIMHI KOJIMBAaHHAIMH, Npyra (o-
PMa KOJIMBaHb € TOPHU30HTAIIHHOIO;

- MaKCUMAaJIbHIH BEPTUKAIBHIN MPOTWH B cepe-
masoMy miporoHi Bim PCH Ne 16 cranoButs 193
MM, IO TIEPEBHIIYE TPAHUIHO IOMYCTUMHH TIpO-
T'HH, 110 A0piBHIOE 130 MM, BepTHKaJIbHHUI POTHH
y KpaifHiX TIPOTOHaX HE MEPEeBHUILYE TPAHUYHO JI0-
ITyCTUMMUIA, IKUIA CTaHOBUTH 105 MM;

- MAKCUMAaJTbHI TOPH3OHTAIBHI IedopMariii Ha
oeperogiii ormopi Ne O craHoBATH 51,8 MM, Ha OI1O-
piNe 3 —23,6 mm;

- TIepiOJI¥ BIIACHUX KOJMBAHb MOCTY B HEHaBaH-
Ta)KEHOMY CTaHi CTaHOBHTB: 11t 1 dopmu (BepTH-
kanbHi) — 0,892 ¢, st 2 hopmu (TOPU30HTAIIBHI) —
0,576 ¢, 10 HE BUXOAMTH 3a MEXI TO3BOJICHOIO
nianasony, mo cranoButh [10] Big 0,45 mo 0,60 ¢
y BepTuKaibHii Ta Big 0,9 1o 1,2 ¢ — y ropu3onTa-
JHHUX TUTOMIMHAX;

- TOJIOBHI HaITPY>KEHHS B CTaJIEBUX KOHCTPYKIIi-
six mocty Bim PCH Ne 2,3,4,6,7,9, 10, 12, 13, 15,
16, 28, 31 mepeBUIIYIOTH MEKY TEUKOCTI CTall. 3a
IIMX YMOB MICITSI KOHIIGHTpaIlil Halpy>KeHb Ta X
XapakTep po3MoALIeHHS ineHTnuHi A1 Beix PCH,

kpim PCHNe3, me mepeBHITICHHS MeXi TEUKOCTI
CTaJTi BUHUKAE B HIDKHIX 30HAX OXMIIMX CTOSIKIB Ta
B OIOPHHX CTOJIMKaX KOHCOEHUX OAJOK;

- KOHIICHTPATOPY HAIPYXEHb B PO3PaxXyHKOBIH
MOJIeJTi TIEBHOIO MIpOI0, MOXYTh OyTH BHKJIMKaHi
0COOJIMBOCTSIMH MaTEMaTHYHOTO alIrOPUTMY METO-
Iy CKIHUYCHHX €JIEMCHTIB Ta IOIYIICHHIMH, IO
OynM TPUIHATI i Yac CKIaAaHHs PO3PaXxyHKOBOL
MOJIEI.

Pexomenoayii:

- IUTS IPUHHATTS OCTaTOYHUX PIllIeHb MO0 TTi-
JCUJICHHS! KOHCTPYKTUBHHX €JIEMEHTIB MOCTY B
MICIISIX KOHCEHTpaIlii Halpy»KeHb HEOOXI1THO 31Iiii-
CHUTH TaKHH )K€ PO3PaXxyHOK B IHIIIOMY IPOTpaM-
HOMY KOMIUIEKCI.

- Y pa3i MATBEPIKEHHS Pe3yNbTary HEoOXiTHO
TIICHJINTH €IEMEHTH MOCTY 3TIJTHO 31 CIeHiaTbHO
PO3pOOIIEHIM TIPOSKTOM Ta PO3TIITHYTH ITATAHHS 31
3HIDKCHHSI HAaBaHTaKEHHS (PyXOMOTo Ta MiIIOXij-
HOTO);

- JUIsl 3MEHINCHHs TEMIIepaTypHOrO HABaHTA-
JKEHHSI Ha CTaJleBi KOHCTPYKILII MOCTY HEOOXiITHO
TEPMIHOBO 3pOOUTH KaiTATBHUIA PEMOHT PyXOMHUX
KaTkiB OeperoBux orop Ne 0 ta Ne 3 3rigHo 3 mpoe-
KToM [4];

- TIPOZIOBXKUTH 1HXKEHEPHO-TEONIC3NYHI CIIOCTe-
PEKEHHS 33 BEPTUKATLHUMH TIEPEMIIICHHSAMH elle-
MEHTIB MOCTY 1 TOPH3OHTAJILHUMHE TICPEMIITICHHS-
MU MIIIOXITHOT YaCTHHY MOCTY.
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Results of the checking calculation of the
structures of pedestrian bridge over the military
descent in odessa

Abstract. Problem. The highest pedestrian bridge
in Odessa is stretched over the Military Descent be-
tween Primorsky Boulevard and M. Zhvanetsky
Boulevard in Odessa. During the whole life of pedes-
trian bridge, the research and testing [3] of bridge
structure in 1969, and inspection [6] in 2000 and
2005 were carried out. Unfortunately, not all rec-
ommendations of the work [6] have been implement-
ed. This fact doesn’t contribute to the satisfactory
operation of pedestrian bridge structure, especially
near the shore anchor No. 0. The above-mentioned
recommendations included: vertical planning of the
slope and the area under the bridge deflection near
the shore anchors, fixing a block-divided limestone-
shell rock massif; fixing the retaining walls, which
support the slope, in the area of inclined supports
foundations and near the shore anchors No. 0 and
No. 3. The technical condition of the bridge is gener-
ally classified as partially serviceable (state 4) ac-
cording to standard [9]. According to inspections
[3], the operating conditions of the bridge structure
and the surrounding area are extremely unsatisfacto-
ry. Goal. The goal of the work is estimating the tech-
nical condition of pedestrian bridge structure over
the Military Descent between Primorsky Boulevard
and M. Zhvanetsky Boulevard in Odessa, to ensure
the further reliable operation of the pedestrian
bridge and development of the project of high-
priority measures for bridge major overhaul. Meth-
odology. On the basis of provided materials, a three-
dimensional computer model of pedestrian bridge
was developed. Computer model calculations were
performed using the LIRA software package. The

design scheme of the bridge is adopted in the form of
a spatial system consisting of shell elements that
simulate the behavior of steel sheet structures, as
well as bar elements that simulate the behavior of
struts on shore anchors, anchor bars and auxiliary
elements in modeling the hinged support of inclined
racks. Results. Analysis of the results of steel struc-
tures calculation showed that: the maximum load on
foundation pier la from the design load combination
(DLC) No. 6 is 289.1 t; the first and third oscillation
modes are translational vertical oscillations, the sec-
ond oscillation mode is horizontal oscillations; the
maximum vertical deflection in the central span from
DLC No. 16 is 193 mm, which exceeds the limit de-
flection of 130 mm, the vertical deflection in the end
spans doesn’t exceed the limit value, which is 105
mm; the maximum horizontal deformation on the
shore anchor No. 0 is 51.8 mm, and on the anchor
No. 3 it is 23.6 mm; the natural oscillation periods
of unloaded bridge are: for the 1+ mode (vertical) —
0.892 s, for the 2« mode (horizontal) — 0.576 s. They
don’t fall into the forbidden range [10] — from 0.45
to 0.60 s in vertical plane and from 0.9 to 1.2 s in
horizontal plane; the main stresses in the steel bridge
structures from DLC No. 2, 3, 4, 6, 7, 9, 10, 12, 13,
15, 16, 28, 31 exceed the yield strength of steel. At
the same time, the places of stress concentration and
their distribution pattern are identical for all DLC,
except DLC No. 3, where an excess of the yield
strength of steel occurs in the lower zones of inclined
racks and in the support tables of cantilever
beams, stress concentrators in computational model,
to some extent, can be caused by peculiarities of
mathematical algorithm of finite element method,
and assumptions that were adopted in computational
model. Practical value. Making final decisions about
strengthening the bridge structural elements in plac-
es of stress concentration, it is necessary to perform
a duplicate calculation in another software package;
if the result is confirmed, it is necessary to strengthen
the bridge elements according to the specially devel-
oped project and consider reducing the load (mobile
and pedestrian); to reduce the temperature load on
the steel bridge structures, it is urgent to overhaul
the moving rollers of shore anchors No. 0 and No. 3
in accordance with the project [4]; engineering and
geodetic observations should be continued for verti-
cal displacements of bridge elements and horizontal
displacements of pedestrian part of the bridge.

Key words. Pedestrian bridge, shore anchors, in-
clined supports, design scheme, computer model,
strain state, stresses, oscillation modes.
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