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MOJAEJIOBAHHA MOCTY BAHTOBOI'O TUITY TA JOCJIII)KEHHSA
YACTOTHHUX XAPAKTEPUCTHUK

Kpacnikos C. B.
XapkiBCbKHH HAlliOHAJILHUH aBTOMOOITIbHO-10POKHiN YHIBepcHTET

Anomauia. Pozensanymo uacmomui Xapakmepucmury 86aHmo8020 MOCMY 3a KiIbKOMA 1020 CXeMAMU.
3oiticneno ananis 6nauy Ha YACMOMHI XAPAKMEPUCUKY Muny onopy 3a pisnumu nabopamu. Cepeo
munie onopy 6yno udOpano meepoy onopy, WapHip ma eiocymuicmes onopy. Memoio 00CniodicenHs €
BU3HAYEHHS NPUYUH BUHUKHEHHS aBapiliHo Hebe3neuHux cumyayitl, 30Kpema mux, wo @IiKcyromvcs K
00POIICHLO-MPAHCHOPMHI Npu2oou. il Yyb020 3aNpONOHOSAHO NPOAHANIZYEAMU 61ACHI 4acmomu
6AHMOBO20 MOCMY 34 PI3HOMAHIMHUMU MUNAMU U020 KOHMAKMYBAHHA (ONOpy) 3 KOJAOHAMU.
00’exmom y HAUOMY OOCRIONCEHHT € MICH 8AHIMOB020 MUNY, WO eKCHIyamyemvcs éxce 45 poxis. Bin
€ CUCMeMOI0 3 MPbOX MUNIG eleMeHMIB. NiIOH, NPOXIMHA Yacmuna ma Konouu. Ilpeomemom oocni-
0iCEHHA € CHEKMP GNACHUX YACOM MOCMY 3a PISHOMAHIMHUMU 11020 Mooenamu. [ocnioxcenus 30ii-
CHEHO 3a 00NOMO2010 MemOoOi8 KOIUBAHb MA CKIHYEHHUX eleMeHmMiB, a MAaKoiC pO3pOOIeHUX A8MOPOM
MeMOOUK nobyo0osu mooeieil CKIAOHUX MAuuHo0yOieHUx cucmem. 3a pe3yibmamamu 00CAI0NCEHDb
0yu po3podaeHi MmamemMamuyHi MpUSBUMIpHI CKIHUEHO-eleMeHMHI MOOeli YacmuH ma 6ciei cucmemu
MOCMY 3a pI3HUMU MUNAMU OROPY, OMPUMAHI 61ACHI yacmomu 015 KodcHOI cucmemu. Ilpogedeni
00ciodcenHs Haoanu niocmasyu 0 BUCHOBKIG U000 KOHKpemu3ayii Npu4uH 6UHUKHEHHS asapitino
Hebe3neyHux cumyayitl ma cnocoois ix yHukHenHs. byno eusnaueno yHiKAIbHiCMb pO3POOIEHUX MOOe-
Jeti aHMOoB020 MOCTY. 3A60AKU HUM MONICHA MOOETIOBAMYU MPU CIMAHU 83AEMOOI] YACMUN CUCMEMU.
s npoeedenHss O0CHIONCEHHsT 3 BUCOKUM CHMYNEHeM OO0CMOBIPHOCE pedibHOl MoOedi HeoOXiOHO
ompumamu 0ani w000 Munie 3’ €eonanua ii enemenmis. Lle Modciu6o 3a 00NOMO2010 YHIKANLHUX A6-
MOPCbKUX MeMOOUK n0OY008U MOOeli Ma BUKOPUCHAHHS YHIBEPCATIbHUX MOICTUBOCHEN MEMOQY CKi-
HYeHUX enemenmie. JoCniOHceH s MOCY THWMUMU MemOOamu He 00380JUN0 GUPIUUMU NOCNABLEHO20
3a80anHs WOOO GUHUKHEHHs a8apiluno Hebesneynux cumyayiil. Pezynomamu pobomu € 6e3nocepeone
NPaKmuyme 3acmocy8ants. 3a pe3yivmamamu O0CHONCEHHS MOANCHA OIMU  8UCHOBKY U000 3aX00i6
i3 nidsuwenns bezasapiinoi pobomu cucmemu ma 3axo0ié 3 YHUKHEeHHs GUHUKHEHHs A8apiliHO Hebe3-
neunoi cumyayii.

Knrouoei cnoea: micm, 8ibpayis, 61acHi yacmomu, MOOETOBAHHS, MEMOO CKIHUEHUX eleMeHmis, (yH-
oamenm.

Beryn

Cepen pi3HOMaHITHUX THUIIOBHX KOHCTPYK-
[if MOCTiB MOYXHa BHOKPEMHTH iXHI BaHTOBI
pizHOBUAM. KOHCTpyKIiE BaHTOBOTO THITY JIO-
3BOJISIE HE TUTBKU PIBHOMIPHO PO3MOJIIUTH Ha-
BAaHTAXCHHS Ha OCHOBHi OIIOpHI €JIEMEHTH, aje
{ 3HAYHOIO MipOIO 3HU3UTU CTPOKU OYHiBHUIIT-
Ba. He3Baxkarouu Ha I1i iepeBaru, BAHTOBI MOCTH
€ OUTBII MPECTHXKHUMH 3 TIOTIISAY €CTETHYHOCTI
Ta HagliHOCTI. BaHTOBI MocTH € 00’€KTaMu
NPECTIKY B KOXKHIHM KpaiHi Ta HACENEHUX IyHK-
Tax. Hacammiepen 11e moB’s13aHO 3 0OMEXEHHIMU
Ha po3Mip MposiboTy MocTa. Yum OinbmmM 3a
JIOBKUHOIO € MPOJIT, THUM Kpaluil Ta Baromi-
i Mae BuTIsA MicT (puc. 1). OqHak BUTOHYE-
HICTh KOHCTPYKIIi BUMarae crieuQiuHux inxe-

HEPHUX PilIeHb U IXHBOTO 3a0€3MEeYECHHSI.
3HauHI PO3MIpPH TPOIHOTY BHUCYBAIOThH Mii-
BUILIEHI BUMOTH SIK JI0 BaHT, TaK i JO OHNOPHUX
ninoniB. KpiMm Toro, 3aii300eTOHHI KOHCTPYKIIi
MAarOTh OUTBIII CTPOKHU OY/IIBHHIITBA, aJlc MCHIITY

BapTicTh. Lli ocobmmBOCTI TOB’s13aHi 3 HEOOXi-
HICTIO BUKOPUCTaHHS JMJII BAaHTOBUX MOCTIB
BEJIMKOI KUJIBKOCTI KOIITOBHOI JIETOBAHOI CTaJIl,
1I0 BHKOPHUCTOBYIOTH Ha BaHTU. Tako) HEBaH-
TOBI KOHCTPYKIIii MOCTiB MarOTh OiIbIIY 3/1aT-
HICTh A0 neMmndipyBaHHS KOJIMBaHb, a BaHTOBI
(haKTHYHO MICTATH ISl MaiiIaHYMKIB IPOJILOTIB
HiANpyXUHEH1 oropu. Bcee me mpu3BoauTh 10
Pi3HOMaHITHUX HeOaKaHWX CUTYallild y Mmporeci
eKCIDTyaTarlii.

VY Hamniii kpaini moOynoBaHO OJUH 3 TIEep-
IIMX JEeCATH BAaHTOBHX MOCTiB B €Bpori. Moro
TUIIOBA KOHCTPYKIIA € 3pa3KoM JUIs cepii MOCTiB
1BOro Tumy. BiH 3’€/Hy€e aBTOMOOLIBHY Tpacy i3
nBox OeperiB piku JlHinpo B M. Kuis. 2018
POKy MicT Oyno mepeiiMeHOBaHO 3 «MOCKOBCH-
koro mMocta» B «[liBHiuHMN MicT». He3Baxaro-
YW Ha YCIIIHY SKCIUIyaTaIlif0 MOCTa BXe O1J1b-
II¢ HiX MIBCTOMITTA, € JACKIIbKAa 0COOIUBOCTEM
HOro BUKOPHCTaHHSI.
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Puc. 1. Mict BanToBOTO THITY B M. KHiB

VY mporeci ekcuyaraiii 3a3Ha4€HOro  Moc-
Ta BaHTOBOTO THITy Oyna 3adikcoBaHa BeEJHKa
KUTBKICTh aBapifHUX CUTYyallili aBTOTPaHCIIOPTY.
3a  pe3ynbpraTaMd  aHamizy  JOPOXKHBO-
TPAHCHIOPTHUX BHIAJAKIB Oynu BHSBICHI (aKTH
HENHIHHOT B3a€MOJii aBTOMOOITHHOTO TpaHC-
HOPTY ¥ MOCTa, IO MOXJIMBO CTaJIH MPHYHHOIO
aBapii. /{151 ycyHeHHs aBapiiiHUX cuTyaniii Oyno
BXKHTO TaKi 3aX0AH: 3a00pOHSBCS Ta JO3BOJISABCA
pyX, 3ByXyBaJlacs Ta pO3IIUpIOBasacs MIMPHHA
NPOJILOTY ISl TIPOi3/ly aBTOTPAHCIOPTY. 3a3Ha-
YeHi 3aX0Iy HE MPHU3BETU OO 3HUKHEHHS a0o
ICTOTHOTO 3MEHIIICHHS aBapiiHUX CHUTyarliil Ta
JIOPOKHBO-TPAHCIIOPTHUX BUMAJKIB, IO IPO-
JIOBKYBAJIM W TPOJOBXKYIOTH BiJI0OyBaTUCS IO
FOTO Yacy MPHOIHM3HO 3 OTHAKOBOKO MEpPioand-
Hictio. Tak, 2019 poky pemoHTHI poOOTH 31iii-
cHroBasucs 12 pasis, a 2020 poky — Oinblie HiX
5 paziB. Taka cuTyalliss Npu3BOAUTH 0 HEOO-
XIHOCTI TIPOBEACHHS TOJIATKOBUX JIOCIiKEHB,
30KpeMa YacTOTHOTO aHalli3y MOCTa BaHTOBOTO
THUITY.

AHnani3 nyOaixauii
BaHTOBI KOHCTPYKIIT OJIHI 3 HaWKpaCHBIIMIKX 1
PO3IOBCIO/IKEHUX CIIOPY/KEHb B YChOMY CBITI.
THIOBOI0O BAHTOBOIO KOHCTPYKIIEID € MiCT
[1- 6]. V mamiit kpaidi meprunii BAHTOBHH MiCT
i3 nposiboToM Oisbiie 100 MeTpiB OyB CHpOEK-
TOBaHM 1 0Oy I0oBaHu Olbiie 50 POKIB TOMY
B cronuii Ha piuri Jainpo [7-10]. Ile «Pubans-
CKUIl BaHTOBUI MICT», SIKHH MaB JIOBKHHY OC-
HOBHOro mponboTy 144 merpu. Mict OyB B
ekcroyatalii 3 1963 mo 2009 pik. Huni 3mific-
HIOETBHCS JIEMOHTAX IIHOTO MOCTA, SIKMH TUIAHY-
10Th 3aBepwuT A0 2022 poky. 1971 poky no-
yaJiocsi OYAIBHUIITBO HOBOI'O YHIKAJIBHOTO MOC-
Ta 3 JOBKWHOI OCHOBHOTO MposiboTy 300 met-
piB [11—- 13]. 3 1976 poky 10 ChOrOJHI Yac BiH
nepebyBae B ekciutyarauii. Ha OyniBHHLITBO
Mocrta Oyno Burpadeno 200 muH. nonapis CIIIA
[14]. KoHcTpyKIlisi IIbOTO MOCTa € MIJIOTHOIO 1
Oyna 3 pi3sHOMaHITHUMHU BapialisM{ MOBTOpEHa

B BEJIMKIl KUIBKOCTI MOCTIB, 1[0 TTOOY/IOBaHi Ha
TepuTopii kpainu. 1987 poky OyJI0 3aTBEPIKECHO
IUTaH MPOCKTYBaHHA ¥ OyaiBHULITBAa 3amopi3b-
KOro MocToBoro mepexoxy [15]. Horo Gynisau-
uTBo posnouanocs 2004 poky, 1 IJIaHYHOThH 3a-
Beputu 10 2024 poky. Obcsar dinancyBaHHS
npoekty Ha 2021 pik cTtaHoBuUTH 1 MipH. mona-
piB CIIIA. VY Hamiii kpaiHi eKCIUTyaTYIOThCS
TaKO0X BAHTOBI MOCTH 3 JOBXKHHOIO TIPOJIEOTY JI0
100 metpiB, OiNbIIa YacTHHA 3 AKHUX € TIIIOXif-
HuMH. [Ipobiema, 110 po3rIAIAETHCS, CTOCYETh-
sl BCIX MOCTIB BAaHTOBOT'O THITY.

Panime Oynmu mpoBeneHI po3paxyHKH CTa-
TUYHOI MIITHOCTI BAaHTOBOTO MOCTA, SIKI IIPOje-
MOHCTpYBaJM IMPOTMHU B aBapiiiHO HeOe3meu-
HHUX MICLSIX OCHOBHOTO MPOJBbOTY M 3aJIEKHOCTI
nepemimeHs 1 gedopmaniii 3a pisHOro KOMOiHY-
BaHH# BaHT [16—17]. OgHAaK iCTOTHUX METOJIIB i
pPEeKOMEHIAIlIN 31 3HMKCHHS aBapiiHO HebOe3re-
YHHMX CUTYalil 1 TeHOeHLIN 1i AOCHiIKEHHS He
nanmu. Tomy Oyno yxBajeHe pillIEeHHS IOJO
MPOJIOBXKEHHSI JIOCTI/KCHb, 30KpeMa  aHali3y
CIEKTPIiB BJIACHUX YacCTOT 32 YMOBH pi3HOMaHi-
THHUX BapiaHTIB KPiIUIEHHS MPOIITHOI OYZ0BH 10
omnop [18- 20]. [lns kpituteHHS 10 ONOpP PO3TJIsi-
JIAITCsl Taki BapiaHTH: IIAapHIp, TBEpjAa oropa,
BIJICYTHICTh OIOPH.

Merta i nocTaHOBKa 3aBJaHHS

MeTor0 HaIoro IOCIi/KEHHS € BU3HAYCH-
HSl 3HaY€Hb BJIACHMX YacCTOT MOCTa BAaHTOBOI'O
TUIY, 30iHCHEHHs iXHBOTO SIKICHOTO W KiJIbKic-
Horo a”ajizy. O0’€KTOM y I[bOMY JOCHIIKEHHI
€ cuUCTeMa MOCTY, IO CKJIAaJaeTbcs 3 TPHOX
CTPYKTYPHHUX YaCTHH: IiJIOHA, BAHTIB, MPOIITHOI
yacTuHU. [IpeMeToM IOCTiPKeHHS € 3HaYEeHHS
BJIACHHMX YaCTOT, iXHIM CIEKTP, a TaKOX SKICHI
XapaKTEePUCTUKM.

MaremMaTH4YHA MO/Je/Ib
3anumemMo Ui Hamoi 3amadi OCHOBHUM
(GYHKIIIOHAN B y3araibHCHOMY BHJIi:
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L(t Co,q) = 0, @)

ne Cop — )KOPCTKOCTI OIMOPHUX MicCIh MocTy; L —
piBHsHHS pyxy Jlarpamxka 2 popy; ( — y3araib-
HEHI TTepeMIIIeHHS.

BiamoBigHo 10 3arajgbHOBIIOMOTO METOIY
CKiHYeHHMX ejeMeHTiB [21-22] ¢pynkuionan (1)
MOJKHA 3aITUCATH B MATPUIHOMY BUJIi:

MHEO}+CHAO}+[KHa®}=R,  (2)

ne M — marpuns mac; C — Marpunsg aemMndy-
BaHHs;, K — MaTpHULs ®KOPCTKOCTi; R — 30BHILIHI
TPHUBIiaJIbHI BILTUBH.

Bnachi yacroru (pj) KOIMBaHb Ul CHCTEMU
BU3HAYAIOThCS BIAMOBIAHO 10 Gopmyiu (3):

detf K- piM1=0. (3)

3Ha4YeHHs 4aCTOT MOXKYTh OyTH BH3HAYCHI 3a
JIOTIOMOT 00 MeToty SIK00i.

Onuc po3paxyHKoBoOi MoaeJii
Bynu moOymoBaHi TeOMETpUYHI MOJEII, IO
HaBeZleHi Ha puc. 2. MicT Ma€ 3araibHy JOBXKH-
Hy 816 M. [IoB:KMHA OCHOBHOI'O HPOJBOTY CTa-
HoBUTh 300 M. Bucora minona mocta 119 m. Ha
OCHOBI T'E€OMETPHYHHX MoOjeeH mo0yIoBaHi
PO3paxyHKOBI KiHIIEBO-E€JIEMEHTHI MOJIEINI.

Puc. 2. I'eomerpuyna moenb

Bujn po3paxyHKOBHUX MoJienieii HaBeJIeHO Ha
puc. 3. BiH Bi3yanbHO OJJHAKOBHH IS BCIX MO-
neneii. IXHS OCHOBHA OCOGNMBICTH MONATAE B
croco0i KpirmieHHs Mocta. Po3risiHyTa MoJienb
MOCTa Ma€ YOTUPHU MicLsl 3aKpiruieHHs. Monenb
1 MicTUTh TBepJe 3aKpilUICHHs MiJIoHA. Y MOAe-
nax 2 1 3 TBepae 3akpilUICHHS, KpiM IIiJIOHA,
MaroTh II¢ OOWABAa KiHII TPOJBOTY MOCTa.

VY Mozen 4 BCi OMOpPH TBEPIOTO THUITY 3aKpill-
nenns. [lapameTpu Mozenel HaBeaeHi B Taoi. 1.
XapakTepUCTUKU KPITUICHHS OMOp HaBEJCHI B
Tadaunl 2.

Puc. 3. CkiHueHHO-elIEMEHTHA MOEIb

st Mmozeni 4 Oyna moOynoBaHa MoJienb 4-2
31 30UIBIIICHOIO KUIBKICTIO CTYIEHIB BOJi. Mak-
CUMaJIbHE PO3XOJKCHHS 32 YacTOTAaMH CTaHO-
BUTh 8 %, cepellHe PO3X0oLKeHHS MeHIe — 6 %.
Tomy amnst po3paxyHKiB Oylia BUKOPHUCTaHa JTUC-
KpeTH3aIlisi, o BignoBimae Moxaedi 4.

JloctiizkeHHs1 CTIEKTPA BJACHUX YaCTOT

Jnst moOynoBaHUX CKiHYEHHO-EJIEMEHTHUX
Mojeel Oyl po3paxoBaHi BIACHI YacTOTH B
miamasoni Big 0 1o 10 I'o.

Tabmuus 1 — [MapameTpu po3paxyHKOBUX MOJEIeH

KinekicTh
Monenb - p - -
BY3JiB | €JIEMEHTIB |CTYIMEeHiB BOJI
1 10797 30748 32313
2 10797 30748 32235
3 10930 31121 32619
4 10930 31121 32604
4-2 13850 44320 54109
Tabmums 2 — XapaKTepUCTHKH PO3PAXYHKOBUX
MoJienei
Kinekicth
Monems BUILHIX MIApHIPIB  [BEpIUX OTIOP
oTop
1 1 2 1
2 1 0 3
3 0 1 3
4 0 0 4
4-2 0 0 4

V niana3oHi, 0 PO3MIIAAAETHCS, PO3TAILIOBY-
€ThCS TIEpIIa THCSYa BIACHUX YacTOT. binbma
YaCTHHA 3 HUX BIJIIIOBI/IA€ JOKAILHUM PE30HAH-
caMm BaHTIB. 3HAYHO MEHIIIA YacTWHA 3 HUX BiJl-
MIOBiJla€ pe3oHaHcaM BCi€l cucTeMu, IO MO3Ha-
4yaloThCs K riobanbHi. Ha puc. 4 HaBeneHo
YacTOTH TII00aTbHUX PEe30HAHCIB Mozeeh 1 1 2.
Ha puc. 5 i 6 HaBeneHO 4acTOTH TJI00ATBHUX
pe3oHaHciB Mozenei 3 i 4.
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Puc. 4-6 neMoHCTPYIOTH, IO BpaxyBaHHS
MIPOMI’KHOI OITOPH iICTOTHO BILTMBA€E HA THII PO3-
MOy TIO0ATBHUX pe3oHaHCiB. Tak, y Moje-
neit 112 B gianazoni 1o 10 'y po3ramnioBano mo
5 rmobanpHUX pe3oHaHciB (puc. 4). Y momeni 3
Takux pe3oHaHciB 49 (puc. 5). A ans mozeni 4 €
29 rnobanpHUX pe3oHaHciB (puc.6). OTke, Mo-
meni 1 1 2 Biapi3HAIOTBCA Bin Mozeneh 3 1 4.
Mopemni 1 1 2 matoTs Mai)ke OJTHAKOBHI 4aCTOT-
Hull criekTp (puc. 4). Mogeni 3 1 4 MicTaTh Je-

KiJIbKa 3aTaJIbHUX 3aKOHOMipHOCTEH (puc. 5, 6).
Bonm BupaskeHi B po3moAii rI00aIbHUX Pe3o-
HaHCIB. € JOCUTh TYCTHIA CIIEKTp Y Jiana3oHi 10
5 I'u (puc. 5, 6) Ta mianason B 2 ' 6e3 rmoba-
JBPHUX pe3oHaHciB. HampukiHii mgiama3zoHy Ha
gacToTax 7— 8 'l po3ramoBaHo 1me oauH (s
Mozeni 4, puc. 6) abo JeKiibka pe30HAHCIB (ISt
Mozeni 3, puc. 5).

model 2 W model 1 | [0-11Tu]
Puc. 4. BiacHi yactoTu T700ambHEX pe30HaHCciB Mojeneid 11 2
M model 3 |[0'9F“]
Puc. 5. Biacui yactoTu ri1o6aipHIX pe30HaHCIB MOAemi 3
W model 4 9T ]

Puc. 6. BiacHi wactotu ro0ansHUX pe3oHaHciB Mojeni 4

Mopeni 1 i 2 (puc. 4) MaroTh Maiike OJlHa-
KOBUH YaCTOTHHMH CIIEKTp, HiX Mozeni 3 i1 4
(puc. 5, 6). Bei i 0cO0IMBOCTI JEMOHCTPYIOTh
BIUIMB JKOPCTKOCTI  OOMHMpaHHS Ha PO3MOJILI
ro0ansHuX pe3oHaHciB. CHUIbBHUM MK HUMH
€ Te, M0 PyX B3JIOBXK MOCTY 3 JyXXe MalliMH
MIBUAKOCTSAMU (TIepina repenada) Oyzae Jukepe-
JIOM 1 TNPUYMHOI0 BUHHUKHEHHS PE30HAHCIB Yy
cucremi. Ile Moxxe OyTH MPUYIMHOIO BHHUKHEH-
HS JOPOKHBO-TPAHCIOPTHOI npuroau. s He-
3aBaHTaKEHOI'0 CTaHJIApTHOro aBToMo0ist BA3
2106 i Mayi MIBUAKOCTI CTAHOBJIATH Jialla3oH
Big 0 mo 7 km/r. JInst iHIIKMX TPAHCIOPTHUX 3a-
co0iB BepxHs MeXa Jliana3oHy CTaHOBHUThH NPUO-
mu3Ho 3—15 km/r. [y mpaBUIIBHOTO BUpPAxy-
BaHHS TPAaHUYHOI MIBHUIAKOCTI KPUTHYHOTO JTia-
na3oHy HEOOXiTHO BpaxoBYBAaTH THIl MEXaHid-
HOi KOpOoOKM mepenad, THII ABHIYHA, JiaMeTp

KOJIC, THI TPOTEKTOpa, THCK IMUH, a TaKOX
3arajibHi ()OPMYJH pO3paxyBaHHS Ta TaOJMII
4acToT 00EpPTaHHS OKPEMUX YaCTHUH TPaHCIIOPT-
HOro 3aco0y, U0 € BigoMHUMH i (axiBIiB.
Kpim Toro, HEoOXiTHO 3a3HAYUTH, IO TPAHCIIO-
pTHHUH 3aci0 OUTbIIOT Macu B pa3i BUHUKHEHHS
pEe30HaHCY TpHU3BeAE 10 OUTBII CKIAJHOI aBa-
piitHo1 cuTyarii.

BucHosku

JocnimkeHHsl TeMOHCTPY€E iCTOTHUH BILJIMB
TBEPJOCTI OOMMpaHHSA Ha CIEKTP BIACHHUX dac-
TOT. ['7100aNbHUX PE30HAHCIB Y CUCTEMi 3HAYHO
MEHIIIE, HIXK JIOKAJIbHUX, IO OB’ SI3aHO 3 OiNb-
IIOIO KIJIBKICTIO Pe30HAHCIB Ha BaHTaX. Pe3ynb-
TaT YaCTOTHOI'O aHali3y HPOJEMOHCTPYBaB, 11O
PYX B3JIOBX MOCTY 3 HEBEIMKHMH HIBHIKOCTSI-
MU a0 raJbMyBaHHA 1O MOBHOI 3YIMHHKH MO-
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XKYyTh OyTH MPUYMHAMHU BUHUKHEHHS PE30HAHCY
BCi€l CHCTEMH Ta JOPOKHBO-TPAHCIIOPTHOI IPH-
TOoMu.
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Modeling of cable-stayed bridge and research of
frequency characteristics

Abstract. Problem. The frequency characteristics of
the cable-stayed bridge according to several of its
schemes are considered. The analysis of the influence
on the frequency characteristics of the type of
resistance according to different sets is carried out.
Among the types of resistance were taken complete
whitening, hinge and lack of resistance. Goal. The
purpose of the study is to determine the causes of
emergencies, including those recorded as road
accidents. For this purpose it is offered to carry out
the analysis of natural frequencies of the cable-
stayed bridge on its different types of contact
(resistance) with columns. The object of this study is
a cable-stayed bridge, which has been in operation
for 45 years. The bridge is a system of three types of
elements: pylon, span and columns. The subject of
the study is the spectrum of natural frequencies of the
bridge according to its various models.
Methodology. The research was performed using the
methods of oscillations and finite elements, as well as
the methods developed by the author for building
models of complex machine-building systems.
Results. According to the results of the performed
researches, mathematical three-dimensional finite-
element models of parts and the whole system of the
bridge were made for different types of resistance,
natural frequencies for each system were obtained.
The conducted research provided grounds for
conclusions on concretization of the causes of
emergency situations and directions for their
avoidance. Originality. Regarding the type of
developed models of the cable-stayed bridge, we note
their uniqueness. Due to the existing personalities of
the models used, it is possible to model three states of
interaction of parts of the system. To conduct a study
with a high degree of reliability of the real model,
you need to have available data on the types of
connections of its elements. This is possible with the
help of wunique author’s methods of model
construction and use of universal possibilities of the
finite element method. Research of the bridge by
other methods did not allow to solve the set tasks on
emergence of emergency situations. Practical value.
The results of the work have a direct practical
application. Based on the results of the work, a
conclusion was made on measures to increase the
trouble-free operation of the system and measures to
avoid the occurrence of an emergency situation.

Key words: bridge, vibration, natural frequencies,
modeling, finite element method, foundation.
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