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JOCJIIJKEHHSI TMHAMIYHUX XAPAKTEPUCTHK 3AJI30BETOHHOT
MOHOJIITHOI MONEPEJAHbO HAIIPYKEHOI IPOTOHOBOI BYJOBH MOCTY

Anomauisn

Beryn. B Vkpaini Bce OitbIire HaOyBaroTh MOMYJIIPHOCTI 3113006 TOHHI MOHOJIITHI TTPOTOHOBI OYI0BH
13 3aCTOCYBaHHS IOCT HANPY>KEHUX CHCTeM. 3a pe3yJbTaTaMH OCTaHHIX JOCIIKEHb, HAasBHOTO IOCBITY
3aCTOCYBaHHsI TOCT HANpY>KEHHs MpH OYIIBHUUTBI MOCTIB MOXHA BHAUIMTH OCHOBHI TEPEBaru TaKUX
pillieHb B TMOPIBHSHHI 31 30ipHUMH TOTEPETHHO HANPYKEHUMH KOHCTPYKIISIMH, a came 30UIbIICHHS
JIOBKMHU TPOT'OHIB Ta 3MEHIICHHS BUTPAT MaTepialiB Ha iX BIaIITyBaHHS.

[IpobnemaTuka. [ns AocsArHEHHs OUTBIIOI €QEKTHBHOCTI KOHCTPYKLIH NPOroHOBUX OyIOB i3
3aCTOCYBaHHSIM ITOCT HANpPYXCHHS, SIKi O MPOCITYKWIN 3allPOEKTOBAHUN CTPOK, BUKOPUCTOBYIOUH BCi CBOL
MepeBark, BaKJIMBO OTPUMATH KOMIUICKCHY iH(OpMAIIi0 PO KOHCTPYKIiO, i TexHIYHUN ctan. OcTaHHI
JOCTI/DKEHHSI TaKUX TPOTOHOBHX OyIOB, IO MPOBOAWINCA B YKpaiHi HE JAf0Th 3MOTY OTPUMATH OiNIBII
SKICHY OILIIHKY TPO poOOTY IMX KOHCTPYKIIN BIIOMY 0€3 JEeTAIbHOTO JOCHIDKEHHS IXHIX XapaKTepUCTHK
NpY IWHAMIYHAX HABAHTAKECHHSIX.

ToMy mnuTaHHS BHBYEHHS JUHAMIYHOTO BIUIMBY Ha MOHOJITHI 3aJ1i300€TOHHI MPOTOHOBI OYJIOBU
BJIALITOBAaHI 13 3aCTOCYBAaHHSAM IIOCT HANpY>KCHHX CHCTEM € aKTyalbHUM 1 HOTpedye M0JaTKOBHX
JOCTIKEHb 13 METOI0 BIOCKOHAIECHHS Ta pauioHai3amii TAKUX KOHCTPYKTHBHUX PillICHb.

Merta. [locmigkeHHS AWHAMIYHHX XapaKTEPUCTHK (BJIACHUX YacTOT, JCKPEMEHTY KOJIMBaHb Ta
MUHAMIYHOTO Koeili€eHTa) KOHCTPYKIii MOHOJITHOI HEpO3pi3HOI MOIEpeqHhO HAMpPYKEHOI MPOTOHOBOI
OyI0OBM MOCTa 3 HATSATOM Ha O€TOH (TIOCT HAIIPY>KEHOI CUCTEMH).

Marepianu i wmeroau. [lix dYac HammMcaHHI CTaTTi BUKOpPHUCTaHI Marepiadu BUNPOOYBaHb
3aJ1i300€TOHHOT TPOTOHOBOI Oy/0BM MocTa uepe3 p. JlecHa Ha aBTOMOOUIBHINM JOPO3i 3arajibHOTO
KOpHCTyBaHHA JiepkaBHoro 3HaueHHs M-01 KuiB — Uepniris — Hosi SpunoBuui (#a M. I'omens), miBaeHHNH
i3 mo M. UepHiroa Ha kM 11 + 414,

Bukopucrani HacTynmHi METOAU AOCIIIKEHb: aHaNi3yBaHHA iH(popMalii, MaTeMaTHYHE MOJICIIIOBAHHS,
METO/IM HATYPHHX 1 TEOPETUYHUX JTOCIIIKCHb.

Pesynpratu. Ha 0CHOBI npoBeeHOro NOCIIAXKEHHSI IPOrOHOBOT OyJIOBU MOCTY BCTAHOBJIEHO YOTHPH
¢bopMU KONMBaHb 1 YACTOTH IMJ Ji€l0 AWHAMIYHOTO HaBaHTaXeHHs. HalimMeHm cTa0inbHI KONWBaHHS
BiIOyBarOThCs 3a mepiroo ¢opmoro. KonmBanHs 3a 1i€0 ¢GopMoro 30yIKYHOThCS TPU IIBHIKOMY pYyCi
TPAaHCIIOPTY Ta MIBHAKO 3racaroTh. HailOinbii crabifibHI KOJMBAaHHS MPOTOHOBOI OyAOBH (IE€KpeMeHT
KOJIMBaHb 3a JaHoi0 Gopmoro He nepepuirye 0,04) mae yerBepTa popMa KOJIMBaHb 3 4acToToro 5,911 — 1s
¢dopma KoJIIMBaHb MaiKe HEe UyTJIMBA O YMOB PYXJIMBOCTI Ha KiHIIIX HPOTOHOBOI OyIIOBH 1 TOMY 3racaHHs
KOJIUBaHb BiOyBa€eThCA Ay>KE TOBLIBHO.

[peacraBieHo pe3ynbTaTH BU3HAYCHHS IWHAMIYHOTO Koe(illieHTa MPY Pi3HUX IIBUAKICHUX peXUMax
pyXy OAWMHOYHUX aBTOMOOuUTIB. Ilpm mBuakocti aBTomMoOumiB Bim 10 kM/rom mo 50 km/ron 3HAYEHHS
KoedirieHTa 301IbIIy€eThCs Ta CTAaHOBUTH Bix 1,07 — 1,23,

BucHoBku. 3a pe3yibpTaTaMy aHaNi3y OTPUMAaHUX AaHUX BHUKOHAHHS JAMHAMIYHHX BHIIPOOYBaHb
3aJ11300€TOHHOT MOHOJIITHOT MOIEPEAHBO HAMPYKEHO1 (IIOCT HAIIPYKEHOi CUCTEMH ) HEPO3Pi3HOT MPOTrOHOBOT
OyZoBM MoOCTa BCTAaHOBJICHO 4YacTOTM OCHOBHHUX (DOPM BJIaCHMX KOJIMBaHb, 3HAYCHHS JUHAMIYHUX
Koe(iIlieHTIB I HalOLTBIIT HANPY )KEHUX KOHCTPYKTHUBHUX €JIEMEHTIB IIPOTOHOBOT Oy TOBH.

BceranoBiieHo, 10 3HAYeHHS JAWHAMIYHMX KOEQILI€HTIB 31 3pPOCTaHHSIM LIBHIKOCTI PyXy
30UIBIIYIOTHCS Ta HE MIEPEBUILYIOTh HOPMATHBHI 3HAYEHHS.

Knrwuoei cnoea: BnacHi popmu KOIMBaHb, JMHAMIYHANA Koe(illi€HT, TMHAMIYHI BUNPOOYBaHHS, ITOCT-
Harpy»XeHi CHCTeMH, IPOrOHOBA OyHOBa.
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Beryn

Y MocToOyayBaHHI 3a1i300€TOHHI MPOTOHOBI OYIOBU BIIPOAOBXK BCHOI'O YacCy IXHBOTO 3aCTOCYBaHHS
MOCTIHHO BJIOCKOHATIOIOTHCSI. BpaxoByrour 3pOCTaHHS Macu TPAaHCHOPTHHUX 3acO0iB Ta IHTEHCHBHOCTI iX
PYXy, a TakoX Ae(eKTH, 10 BUHUKAIOTh y MPOIeCi eKCIUTyaTallii MOCTIB, BAHUKAE HEOOXIAHICTh MiJ 4ac
NPOEKTYBaHHS HOBUX 1 PEMOHTYBaHHA ICHYIOUHMX IPOTOHOBMX OYyIOB y 3acTOCYBaHHI IOKpalIeHUX
MaTepianiB 1 HOBUX KOHCTPYKTUBHHX DIIlICHb.

B Vkpaini Bce Oinmbiie HaOyBarOTh IMOMYJISIPHOCTI 3aJ1i300€TOHHI MOHOJITHI NPOTOHOBI OymoBU 3
3aCTOCYBaHHS TIOCT HANPYXEHUX CHCTEM. 3a pe3yibTaTaMH OCTaHHIX MOCIIDKEHb [1-5], HasSIBHOTO HOCBimY
3aCTOCYBaHHS TIOCT HAIPY)KEHHS TpH OYAIBHUIITBI MOCTIB MOYKHAa BHIUINTH OCHOBHI TIEpEBard TaKHX
pillieHh B TIOPIBHSHHI 31 30ipHMMH TIOTIEPEAHBO HAMPYKCHUMH KOHCTPYKIIISIMH, a came 30UTbIICHHS
JIOBXXHUHH MPOTOHIB Ta 3MCHIIICHHS BUTPAT MaTepiajliB Ha iX BJIAMTYBaHHS.

Jst mocsrHeHHST OUThIIol e(pEeKTUBHOCTI KOHCTPYKITIH, SKi O MPOCITYKHIIN 3allPOEKTOBAHUHA CTPOK,
BHKOPHUCTOBYIOYH BCi CBOI IEpeBard, BaKIIMBO OTPUMATH KOMIUIEKCHY iH(OpMAIliI0 PO KOHCTPYKIIiO, il
TexHiyHUi crad. Lli gaHi MOXHa OTpHMAaTH MiJ Yac OOCTEeKEHHS KOHCTPYKIIH Ta iX BHIIPOOOBYBaHHS
CTaTHYHUM 1 TUHAMIYHUM HaBaHTA)KCHHSIMHU.

AHaNI3yI0YU OCTaHHI JTOCIiKEHHS, 1110 POBOIMIUCS B YKpaiHi [1 — 5], 3a11300€TOHHNX MOHOIITHUX
NPOTOHOBUX OyIOB MOCTiB 3 3aCTOCYBaHHSM IIOCT HANpYXECHUX CHUCTEM OUIbLIiCTh BUIPOOYBaHb
BUKOHYBAJIOCh CTATHYHUM HABaHTKEHHSIM, IO HE JIA€ 3MOTY OTPHMATH OLIBII SKICHY OIIHKY TPO poOoTy
TaKUX KOHCTPYKIIH BIIJIOMy 03 JeTanbHOrO JOCHTI/KCHHS IXHIX XapaKTePUCTUK MpH JTUHAMIYHUX
HaBaHTOKEHHSX.

B crarti [6] aBTOpamu HaBeneHi pe3yibTAaTH JOCTIIPKEHb MOHOJITHOI 3a1i300€TOHHOI MPOrOHOBOI
OyZOBM BJALITOBAHOI 3 3aCTOCYBaHHSIM IMOCT HANpPY>KEHOI CHUCTEMH, Ha Iil0 JTUHAMIYHUX HaBaHTa)KCHb.
ABTOpaMHM ONHCaHa METOJOJOTiA Ta pe3yJbTaTd BUKOHAHHS BHUNPOOYBaHHA IPOTOHOBOI OynoBH 3
BUKOPHUCTaHHSIM IMITyJIbCHOTO HaBaHTaKeHHs, 1o 3rigHo 3 JICTY 8748 [7] BigHOCUTBCS JO MOJAIBHOTO
KOHTPOJIIOBaHHS 1 € OJAHMM i3 BHIIB JTUHAMIYHOTO BHUNPOOYBaHHS MOCTiB. Y pe3yJbTaTi HaTypHHX 1
PO3paxyHKOBUX JOCIIIKEHb OTPUMAaIH (POPMH, YaCTOTH BIACHUX KOJIMBAHb MPOTOHOBOI OyIOBH, a8 TaKOX
OLIHEHO BIUIMB HASBHHUX JE(EKTIB Ha >KOPCTKICTh MPOrOHOBOI OYyJOBM €CTakagd Ta BH3HAYEHO Ii
TEXHIYHHUH CTaH.

ToMmy, BpaxoByIOYHM BHIIE HaBEJCHE, NMUTAHHS BHBYCHHS IUHAMIYHOTO BIUIMBY Ha MOHOJITHI
3aJ11300€TOHHI MPOTOHOBI OYZ0BM BJIALITOBAHI i3 3aCTOCYBaHHSM IOCT HANPY>KEHUX CHCTEM € aKTyallbHUM 1
noTpedye MOJATKOBUX MOCIIKEHb 3 METOH BJIOCKOHAJICHHS Ta pallioHATi3allii TaKuX KOHCTPYKTHBHHX
pillleHb.

Mertoro poboTH € TOCTiKEHHS AMHAMIYHAX XapaKTePUCTUK (BIACHUX YacTOT, JEKPEMEHTY KOJIUBAHb
Ta JUHAMIYHOTO KOe(ili€HTY) KOHCTPYKIII MOHONITHOI HEPO3Pi3HOI MOMepeIHb0 HAMPYKEHOI MPOrOHOBOT
Oy;0BU MOCTa 3 HATSITOM Ha OeTOH (TOCT HANIPYKEHOT CUCTEMH).

OcCHOBHA YacTHHA

O0’ekTOM JoCHiDKeHb Oyia Hepo3pi3Ha 3ami300eTOHHa MOHOJITHA TIOTIEPEHBO HANpyIKeHa
poroHoBa OymoBa B ocsix 1 — 5 mMocta uepe3 p. JlecHa Ha aBTOMOOUTBHIN JTOPO3i 3arajlbHOTO KOPUCTYBAHHS
nepskapHoro 3HadeHHs M-01 Kuis — Uepwnirie — Hosi Apwmosudi (Ha M. ['omens), miBaeHHU# min’izm 1o
M. UepHirosa Ha km 11+414.

VY crarti [5] HaBexeHHlt onMc KOHCTPYKIIii MPOTOHOBOI OYZOBH, a TaKOXK MPOBEACHO OIIHIOBAHHS Ta
MPOTHO3YBaHHS 11 TEXHIYHOTO CTaHy, HaBeIeH| Pe3yJIbTaTh JOCTIKeHb MapaMeTpiB MPOCTOPOBOI podOTH Ta
Hanpy>KeHO-e()OPMOBAHOTO CTaHy Ha OCHOBI HATYpHUX CTATHYHUX BUIPOOYBaHb.

Y momepeyHOMy HampsMKy IMPOroHOBa OyJIOBa BIAIITOBaHA 3 ABOX OaloOK CYHIIBHOTO TEpepisy,
KpOK 6ajok — 5,65 M, 6aiku 00’ eqHaHI MiXkK COOOI0 IUTMTOIO MPOI3HOT YACTHHU, apMYBaHHS 0aJIOK BUKOHaHE
MOTIepPEeIHRO HAMPYKEHUMHU yYKaMH 3 HATATOM Ha OETOH (TEXHOJOTIS «MoCT-HampyXeHHs»). [lo mosxuHi
0aJKu TPOTOHOBOI OYJOBH MarOTh 3MIHHY BHCOTY. 32 CTAaTHYHOKO CXEMOIO MPOTOHOBa Oy/0Ba BHKOHAHA
HEpO3Pi3HOI0, BJIALITOBAHA 3 YOTHPHOX MPOTOHIB 3a cxemoio 33 M + 39m + 39 M + 33 M. Po3paxynkosi
TUMYACOBI HaBaHTaXEHHs Ha copyay — A-15, HK 100.

3aranpHUN BUTIISL TPOTOHOBOI OyJOBH HaBeIeHO Ha pHcC. 1.

36ipHuk Haykosux npays «JOPOT'U I MOCTU» www.dorogimosti.org.ua
198 ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2025. Issue 31


http://www.dorogimosti.org.ua/

TAPOTEXHIYHE BY AIBHULITBO, BOJAHA IHXKEHEPIA TA BOJAHI TEXHOJIOTTI

Pucynox 1 — 3arajpHuil BUTJIS IPOrOHOBOT OY/IOBM MOCTa Ha cTajii Oy IiBHUITBA [5]

[lix uac BunpoOyBaHHS TPOTOHOBOI OyJOBM JUHAMIYHUM HABAHTAKEHHSIM PEECTPYBAIHCS
BEePTHKAIbHI IPUCKOPEHHS B PiBHI MPOI3HOT YaCTWHU B CEPE/IMHI MTPOTOHY.

30ymKeHHS] KOJMBaHL IPOTOHOBOI OYIOBH BiOyBajiocs B pPe3yibTaTi MPOi3Ay OJUHOYHOTO
3aBaHTAXXEHOTO aBTOMOOUIS MO OCi MPOI3HOI YACTUHH 3 Pi3HUMH MIBHAKOCTsMH (puc. 2). Takox Oyno
BUKOHAHO PEECTPAIlil0 AMHAMIYHHUX peakliid Bifl Mii TpaHCHIOPTHOTO MOTOKY IPH 3arallbHOMY PEXHUMI pyXy
TPAHCIIOPTY MO MOCTy. 3araipHi Ta MicieBi aedopmariii (IPOTMHH Ta HANPYXCHHS) pEeECTpyBATUCS
CJICKTPUYHUMU TMEPETBOPIOBaYaMu JehopMallii, MiJACHITIOBAINCS, IEPETBOPIOBAINCS B IUMPOBHiA (opmaT
Ta 3alHCyBaMCA B TaM’sITh KoM 'iorepa (puc. 3). [IpuCKOpeHHS peecTpyBalucs ceHcMonpuiMadeM
Piezoelectric Accelerometer Seismic DeltaTron® Accelerometer Type 8340 (puc.3) Ta Takox
sarmmcyBasmcs B [1K 3a monomoroto cucremun HBM Quantum X 3 monanemoro o6po6koro [10 Catman AP.

Ha BunpoOyBanHs npoi3a BUMIPOOYBaIbHOTO HABAHTAXKEHHS BiJOYBaBCS B OJTHOMY HAIPSIMKY .

Pucynox 2 — 3araibHUl BUTIAA TPOi3Ay TPAaHCHOPTHOTO 3aco0y uepe3 Mepemkoay Juist
MTOCHJICHHS IMITYJTbCY

BpaxoBytoun ckiamHUi XapakTep pe3ysbTYIOUMX KOJMBAaHb MPOTOHOBOI OYIOBH, CKJIAIOBI 4acTOTH
Pe3yJIbTYIOUOT JiarpaMy JMHAMIYHOT Peakilii BU3HAYAIHM IIIIXOM T'apMOHIYHOTO aHali3y 3 BH3HAYCHHSIM
aMIUTITYIHOTO CIIEKTPY YacTOT, a TaKOX LUILIXOM MOJAJILHOTO aHali3yBaHHsS MPOCTOPOBOI PO3PaxyHKOBOI
cxemu B cucteMi SCAD. YacTtoTn BIacHUX KOJMBaHb BU3HAYAIM 33 pe3yJIbTaTaMU aHANI3y IUITHOK Jiarpam
BIJIBHUX KOJIMBaHb KOHCTPYKIIT (TTicis 3’131y HaBaHTaKEHHS).
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B) r)
a) eJIEKTPOHHUH celicMonpHuiiMay; 0) maT4MK NepeMilleHb; B,T) TEH30JaTYHKH.
Pucynox 3 — 3arajpHuil BUTJISA BUMIPIOBAIBHUX TPUIIA/IiB
Haii6inpm xapaktepHi miarpamu (IJUISHKM BUIBHHX KOJIMBaHB) Ta iX aMIUTITYIHI CIIEKTPH YacTOT

npezacTaBieHi Ha puc. 4. Pe3synabpTaTi BU3HAUYEHHS YacTOT BIaCHUX KOJIMBAaHb IPEACTaBJICHO B TadI. 1, a ixHi
¢dbopmu Ha puc. 5.

* POWIR Spec.l ¢ POWIR Spec2 ° POWIRSpec) ~ POWIRSpec.d * POWLR Spec.s * POWLR Spec.t
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0.0028
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Pucynox 4 — CroexkTporpama aMIDITyJl YacTOT KOJHMBAaHb KOHCTPYKIIl Tpu  mpoi3mi
TPaHCIIOPTHOT'O 3aCO0y
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a) mepa Gopma; B) TpeTs popma;
0) npyra dopma; r) ueTBepra opma.

Pucynok 5 — ®opmu BIaCHUX KOJIUBAHb
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Tabnuua 1
Yacmomu Konueanvb ma ix 0ekpemenmu
®dopMma KOJIMBAaHb Yacrorta, I'm Bigxunenns, % HexpemeHt
[Tepmia 3,14 2,59 0,16
Hpyra 4,13 2,53 0,08
Tpers 5,44 1,11 0,07
YerBepra 5,91 1,35 0,04

Haiimenm crabinpHI KOonMBaHHA BigOyBaroThCs 3a mepiioio ¢gopmoro. KonmmBanHs 3a mie€ro GopMoro
30yUKYIOTbCS TP IIBUAKOMY PyCi TPaHCHOPTY Ta MIBHAKO 3racaroTh. llig 4ac pyxy HaBaHTaXCHHS
KOJIMBaHHS IPOTOHOBOiI OyJIOBH BinOyBarOThCcs 1 3a (opMamu 3 OUIbII BUCOKHMM YacTOTaMH, SKi
BU3HAYAIOTHCS KPaWHIMH MPOJILOTAMH Ta PI3HUMHU (GOopMaMH 3aKpydyBaHHS HOMEpeUHNKa — IIi (OPMH Ie
i gac repeOyBaHHS HaBaHTAKCHHS Ha KOHCTPYKINi MEpEeXOmaTh OTHA B OJHY Ta 3HUKAIOTH MICIS 3’131y
TPAHCIOPTY 3 IPOTOHOBOI Oy IOBH.

HaiiGinpuni ctabiibHI KOJUBAaHHS MPOTOHOBOI OyIOBU (AEKPEMEHT KOJHMBaHb 3a NaHOIO (HOPMOIO HE
nepesuinye 0,04) mae yerBepra opma KoiduBaHb 3 4acTtoToro 5,91 I'm — ns dopma KomMBaHb Maiike He
YyTIMBA 10 YMOB PYXJIMBOCTI Ha KiHIIIX MPOTOHOBOI OYJIOBH i TOMY 3TacaHHs KOJMBaHb BiIOyBa€ThCS TyKe
MOBiIBHO. BIM3BKICTh 3HAaUEHb YacTOT 3a BciMa BU3HAYCHUMH PopMaMH BUAHO 1 3 TaduI. 1.

VY Ta6J1. 2 TIPECTaBICHO PE3YIbTATH BH3HAYCHHS JHHAMIYHOTO KoeillieHTa IpH pi3HUX MIBHIKICHUX
PeKUMax pyxy OJUHOYHHX aBTOMOOINIB.

Tabauuysn 2
3HauenHsn OUHAMIYHUX Koepiyichmis npu Pi3HUX WIBUOKICHUX PedcuMax
[IBuAKICTH, KM/TOJ Junamiuauii koedimieHT
10 1,07
15 1,09
20 1,09
25 1,10
30 1,10
35 1,10
40 1,15
45 1,22
50 1,23

Buisiomy, BiAmoBigHO 10 Tada. 1, auHamidyHi Koe(illiEHTH MarOTh JOCHUTh HE BEIIUKI 3HAYCHHS,
30UTBITYIOTHCS 13 3pOCTAHHSM IIBHIKOCTI PYXY Ta HE TIEPEBHUIYIOTh HOPMATHBHI 3HAYCHHS.

BucHoBku

3a pe3ynbTaTaMy aHallizy OTPUMAaHMX JAaHMX BUKOHAHUX JUHAMIYHUX BHIPOOYBaHb 3a1i300€TOHHOT
MOHOJTITHOT MOTIEPEIHHO HANPYKEHOT (ITOCT HANpyKEHOT CHCTEMH) HEpO3pi3HOT MPOroHOBOI OyJ0BH MOCTa
BCTAaHOBJICHO YaCTOTH OCHOBHHX ()OpPM BIIACHMX KOJHMBAaHb 1 3HAYCHHsS AWHAMIYHHX KOEQII€HTIB IS
HaWOUIBII HAIPYKEHUX KOHCTPYKTUBHHX €JIEMEHTIB MPOTOHOBOI OYI0BH.

BcranoBneno, mo 3HaueHHS JAWHAMIYHAX KOE(QIIiEHTIB 31 3pOCTaHHAM IIBUAKOCTI PyXy
301IBIIYIOTBCS T4 HE MIEPEBUILYIOTh HOPMATHUBHI 3HAYEHHS.
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RESEARCH OF THE DYNAMIC CHARACTERISTICS
OF A REINFORCED CONCRETE MONOLITHIC PRE-STRESSED
BRIDGE SPAN STRUCTURE

Abstract

Introduction. In Ukraine, reinforced concrete monolithic span structures using post-tensioned
systems are becoming more and more popular. According to the results of recent studies and existing
experience in the use of post-tensioning in bridge construction, the main advantages of such solutions
compared to prefabricated pre-stressed structures can be identified, namely, an increase in the length of spans
and a decrease in the cost of materials for their installation.

Problems Statement. To achieve greater efficiency of post-tensioned span structures that would last
the designed term, using all their advantages, it is important to obtain comprehensive information about the
structure, its technical condition. Recent studies of such span structures conducted in Ukraine do not allow
for a more qualitative assessment of the operation of these structures as a whole without a detailed study of
their characteristics under dynamic loads.

Therefore, the issue of studying the dynamic impact on monolithic reinforced concrete span
structures arranged with the use of post-tensioned systems is relevant and requires additional research in
order to improve and rationalize such structural solutions.

Purpose. Research of dynamic characteristics (natural frequencies, oscillation decrement and
dynamic coefficient) of a monolithic continuous prestressed span bridge structure with tension on concrete
(post-tensioned system).

Materials and Methods. When writing the article, the materials of the tests of the reinforced concrete
span structure of the bridge across the Desna River on the public highway of state importance
M-01 Kyiv — Chernihiv — Novi Yarylovychi (to the city of Gomel), the southern entrance to the city of
Chernihiv at km 11+414 were used.

The following research methods were used: information analysis, mathematical modeling, methods
of full-scale and theoretical research.

Results. Based on the conducted study of the bridge span structure, four vibration forms and
frequencies under the action of dynamic loading were established. The least stable vibrations occur
according to the first form. Vibrations according to this form are excited by the fast movement of transport
and quickly fade away. The largest stable vibrations of the span structure (the decrement of vibrations
according to this form does not exceed 0.04) have the fourth vibration form with a frequency of 5.91 Hz -
this vibration form is almost insensitive to the conditions of mobility at the ends of the span structure and
therefore the damping of vibrations occurs very slowly.

The results of determining the dynamic coefficient at different speed modes of movement
of single cars are presented. At car speeds from 10 km/h to 50 km/h, the value of the coefficient increases
and ranges from 1.07 to 1.23.

Conclusion. According to the results of the analysis of the obtained data from the dynamic tests of
the reinforced concrete monolithic prestressed (post-stressed system) continuous span structure of the bridge,
the frequencies of the main forms of natural vibrations and the values of dynamic coefficients for the most
stressed structural elements of the span structure were established. It was established that the values of
dynamic coefficients increase with increasing speed and do not exceed the standard values.

Keywords: span, post-tensioned systems, dynamic tests, dynamic coefficient, natural forms
of oscillations.
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