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METOJA NIACUJIEHHA 3AJI3OBETOHHUX MOCTOBHUX OIIOP
VJAUITYBAHHSIM OBOMMH 3 BUKOPUCTAHHSM
CAMOYIIUIBHIOIOYHUX BETOHIB

BinHuIbKHH HallIOHATHPHAN TEXHIYHUHN YHIBEPCUTET

AHoOTaNIin

YV pobomi posensinymo memoo niocunenus 3ani300emMoHHUX MOCIOBUX ONOP YAAUIMYBAHHAM 3A1I300eMOHHUX 000UM HA
npuxaadi  asapiunoi mocmosoi cnopyou y micmi laticun Binnuyvkoi obnacmi. JJosedeno, wo 015 00820mpuganoi
eKCnyamayii MOCIMosux onop, OKpim yiauimy8ants niocunenHs, Heobxiona cepmemusayis 0epopmayitinux weie npo2oHo8uUx
0y0086, posmawoganux be3nocepedtbo Hao onopamu. Onucano 0CHOBHI CKIA008I YACMUHYU ONOP MUNOBUX MOCMIB, HAUDLIbLU
nowupenux 8 Yxpaiui. Pozenanymo munosgi oegpexmu, o BUHUKAIOMb HA KOHCOSAX ONOP NPOMA2OM MPUBANOT eKCnyamayii.
Oyineno cmyninb nebe3neku KoxcHozo 3 Oegexmis. [losedeno cucmemuuil xapakmep Oegpexmie i NOwKoOdcenb 30ipHUX
3ani300emonnux pucenie. PoseasHymi umogipHi npudunu eunukHenHs oegexmig onop. Posensnymo cmandapmui cnocobu
niOCUNIeHHsL MOCIMOBUX ONOp, ix nepesacu ma Hedoriku. Onucano cnocio 8i0HOBNEeHHs 2epmMemuiHoCmi OeopmMayiuHux weie
WIAXOM 3ACMOCYSAHHA CYYACHUX KOHCmpYKyiti muny Maurer. 3anpononosana opueinanvha gpopma 060um Onis MOCHOBUX
0BYXKOHCOMbHUX ONOp Yy 6uenadi napu mpaneyiu, wo CYmmego NOKPAWYE iX apXimexkmypHy GUPA3HICMb ma ONMUMIZYE
KOHCIPYKMUGHY CXeMy Onop. 3anponoHo8aHO SUKOPUCIIOBYBAMU CAMOVIITbHIOY] 6emOonU 015 eKOHOMIL MamepianbHux
sumpam i uacy npu 36e0eHti onanyoKu 015 0OMOHONIYEHHS 000UMU. 3aNPONOHOBAHO eeKMUBHA MeMOOUKA ma payioHaTbHa
MexXHON02IUHA NOCTIO0BHICMb BUKOHAHHS POOIM 3 NIOCUNEHHSA. Y3a2anbHeHO NpaKmMudHUil 00C6I0 3 BUKOHAHHS OYOi6ebHO-
MOHMANCHUX pOOImM 3 NIOCUNEHHS 3d 3aNPONOHOBAHOI0 ABMOPOM MEMOOUKOI0. Y3a2anbHeHO 00CBI0 eKChyamayii MOCmoeor
cnopyou nicis eepmemu3ayii 0egpopmayiinux wieie ma KanimaibHO20 peMOHMY ONop.

Knwowuosi cnosa: micm, nponimua 6yoosa, depopmayiiinuil wos, MOCMo8a Onopa, puceib, HanpyHceHo-0ehopmMosanuil
CMan, camoyuiibHIoIOYULl 6EmoH, 3ani300emoHHa 00oUMA.

Abstract

The scientific work contains the method of reinforcement of reinforced concrete bridge supports by arrangement of
reinforced concrete casing on the example of an emergency bridge structure located in the Gajsin town, Vinnitsa region.
Have been proven that for the further long-term operation of bridge supports, in addition to the reinforcement device, it is
also necessary to seal the expansion joints of the span structure located directly above the supports. Have been described the
main components of intermediate bridge supports the most common in Ukraine. Have been considered typical defects, which
were occurred on the two-cantilever supports of bridge structures during long-term operation. Have been estimated the
degree of danger of each of the defects. Have been proved the systemic nature of defects and damages of prefabricated
reinforced concrete crossbars. Have been considered the probable causes of defects at the bridge supports are considered.
Have been considered the standard methods of strengthening bridge supports, its advantages and disadvantages. The paper
focuses on the importance and necessity of restoring the tightness of expansion joints by using modern Maurer type
constructions. Have been proposed an original form of clips for double-console bridge supports in the form of double-
trapezoids which significantly improve their architectural expressiveness and optimize the structural scheme of supports.
Have been proposed to use self-compressing concrete to save material costs and time during the construction of formwork
for monolithic casing. Have been proposed an effective methodology and a rational technological sequence for performing
work on strengthening. Have been summarized the practical experience of performing construction and installation works to
the method proposed by the author. Have been summarized the experience of bridge operation after sealing expansion joints
and overhaul of bridge supports.

Key words: bridge, superstructure, expansion joint, bridge support, crossbar, stress-strain state, self-compacting
concrete, reinforced concrete casing.
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MOJIEpHi3alii MOPAJIEHO 3aCTapijioi aBTOJOPOXHBOI CHCTEMH, SIKa HE BiIMOBiAa€ BHMOTaM CYYacCHHX HOPM 3
BaHTKOIITHOMHOCTI Ta MPOMYCKHOI 3maTtHOCTi. HaiOinbll KOHCTPYKTHBHO CKJIAJHHM Ta BiIIOBiJAITEHAM
CTPYKTYPHHM E€JIEMEHTOM aBTOJOPOTH € MOCTOBA CIIOpyAa. Pe3yapTaTi TOCIiKEHb TOKa3yI0Th, III0 CaMe MOCTH
9acTO € HAWOUIBII 3HOIICHUMH KOHCTPYKI[ISIMH Ta MOTPEOYIOTh HEBIAKIAIHUX PEMOHTHUX 3ax0iB [1, 2].

Ha meit wac B YkpaiHi mepeBakHy OUTBIICTH 3aralbHOTO (POHAY aBTOMOPOKHIX MOCTIB Ha JOpOrax
HAI[IOHAIEHOTO 3HAYEHHS CKJIANAIOTh OAlOYHI MPONITHI CIOPYAM, IO CIIHUPAIOTHCS HA MOCTOBI OIOpPH HYepe3
purenbHi cuctemu [2]. MocToBi onopu, cipuiiMaroTh Ta MepefarTh Ha (QyHJaMeHTH, HacaMIiepe/l, CTaTHYHi 1
IUHAMIYHI HaBaHTa)KEHHS B MPOTOHOBHUX OYOOB Ta 3HAXOIATHCS Y JOCTaTHBO BaKKUX EKCILTyaTalliiHIX
ymoBax. CTaHmapTHa MOCTOBA OIIOPA, SIKA ITHPOKO 3aCTOCOBYETHCS 1 TOTETIEP, 3TiHO 3 [3], sSBiIsie c06010 MACUBHY
3aJ1i300€TOHHY CTilKy, 0 crupaeTses Ha (GyHmamenTn. Ha crifiky Bing mposiTHoi OyJ0BM depe3 piZHOBHCOKI
migQepMECHHUKH TTepeiac HABAaHTAKCHHS PUTeNlb Y BUTIIAIL JBOXKOHCONBHOI Oanku. OTKe, TUIIOBA OTOpPA SIBIISE
c0000 TBOXKOHCOJBHY CHUCTEMY, SIKA CKIANAETHCS 3 TPbOX KOMIIOHEHT — CTiHKH, pHUrels Ta MiA(pepMEHHUKIB
SIckpaBEUM TIPHKIIAAOM MOCTOBOI CHOPYAH, 3BENCHOI 3a PaisHCEKMX 4daciB, y MOCTOBHX OIOpax SKOi
HAKOMTMYMIIACcS KPUTHYHA KiTBbKICTh Ae()eKTiB Ta BUHHUKIIA MOTpeda y HeraitHii peKOHCTPYKIIii, € MIiCT uepe3 piuky
Ci6 y wmicTi laiicun. (puc. 1).

Puc 1. Tunosa onopa mocty uepe3 p. Ci6 y M. I'aiicun nicns o66uBaHHs crabkoro 6eToHy. Macosa IapyBaTa KOpo3ist BEpXHbOL
(po6ouoi) apmaTypH BHACIIAOK Ae(EKTiB 3aXUCHOTO MIapy Ta TPHBAJIOTO 3aMOYYBaHHS.

TwuroBi pimeHHs MPOroHOBHX OYJIOB, SIKi MACOBO 3aCTOCOBYIOTHCS Y TIPAKTHIII MOCTOOY TyBaHHS, OB’ sI3aHi 31
CTAaTUYHO BH3HAYCHMMH CXeMaMHu poOoTH. BimmoBimHo a0 BUMOr OyAiBenbHOI MexaHikH, 30ipHI Ta 30ipHO-
MOHOJIITHI 6araTormposiTHI 0al04Hi IPOTOHOBI OymOBHM po3iiNeHi nedopMmamiiHuMu IBaMu. YacTo Taki IIBH
YIaITOBYIOTH CaMe€ HaJ MOCTOBHMHU omopami. JIOCBia OOCTEKEHHS MOCTOBHX CIOPYZ AOBiB, IO CTaHIAPTHI
nedopmaniiiHi mBH y BursAi U-oiOHOT rHYTOT cTasieBoi IUIaCTHHH, 3aII0BHEHOI eTaCTHYHUM MatepialioM, 0e3
HaJISKHOTO JOTJISIY BXKe uepe3 3 — 5 poKiB eKcIuTyaTallii BTpa4yalTh TepMETHYHICTh YU HOBHICTIO PYHHYIOTHCS
[2, 4, 5]. Le, 3aranoM, Ipu3BOAUTH 10 HU3KH CYITyTHIX MPOOJIEM, TOJIOBHI 3 SKUX — 30UIBIICHHS] TUHAMIYHOTO
HaBaHTaKEHHSA B 30HI IIBiB, 3aMOYyBaHHA MOBEpXOHb pureiniB. CepiiiHi MOBromipHi purem HmpuiHATO OyI0
BUKOHYBAaTH 3 JBOX BIJNPaBHUX MAapoK, (IBpUTeNiB) BUTOTOBJICHHX Yy 3aBOJACHKHX yMoBax. CTHK Mix
MIBPUTENSMH, MICIsS MOHTa)Xy Ha ONOPH, Ta 3BAPIOBAHHS BIPUTHK POOOYOro apMyBaHHS, OOMOHOIIYYBaBCS.
JlocBin o6cTekeHHS IHOTO By3/1a 3aCBIAUMB, IO SKICTh 1 MapKa po34nHy OOMOHOJIUEHHS 3HAYHO MOCTyHanzacs
3aBOJICBKOTO OeTOoHy. HacTo came i By3JH MiJal0ThCs BIUIMBY BOJIOTH 31 3pyHHOBaHMX JeOpMaIiiHUX HIBIB,
10 IOJJATKOBO TMOTIPIIy€E X TEXHIYHHIA CTaH. Y CYKYITHOCTI 3rajlaHi BUIIE HETATHBHI SBUINA Ta MOHTAXKHI TE(DEKTH
MOXYTb HPHU3BECTH JI0 PYHHYBaHHS 3aXHCHOTIO IIapy KOHCOJIHHX JUISHOK PHUTEIiB 3 OTOJEHHSM 1 KOpO3i€lo
apmatypu (nuB. puc. 1), pyiiHyBaHHS HEapMOBaHHX OCTOHHHMX WiA(EepPMEHHUKIB, BTPATH €IACTUYHOCTI Ta



pYWHYBaHHS €1aCTOMEPHHX OIIOP, PYWHYBaHHS OETOHY OOMOHOJIIYCHHS ITiBPHUTEIIB.

Y3aranpHIOIOYHM OaraTopidHU TOCBi 0OCTE)KEHHS aBTOMOOUTFHIX MOCTIB, B3araji, Ta X JBOXKOHCOJBHUX
or10p, 30KpeMa, 3po0JIeHO BUCHOBOK, 10 HalO1LIbIIa KITBKICTh EeKTIB MOCTOBHX OIIOp 30Cepe/KeHa, came y iX
BEpXHiii (pUTENbHIN) YaCTHUHI, IPUYOMY, Y HAHOUIBII HEOE3MEYHHUX 3 TOYKU 30py MIITHOCTI 1 HAIHHOCTI MiCIISIX.
[TpoGnemu, 1110 BUHUKAIOTh, Ta, 9aCTO, IPU3BOJISATH IO aBAPIHHUX CUTYAIlil, TOB’s13aHi, TOJIOBHUM YHHOM, 3 JIBOMa
(axTopamMH: 3pOCTAHHAM HABaHTAXEHb BiJ TPAHCHOPTHOTO IOTOKY Ta KOHCTPYKTHBHOIO HEJOCKOHAICTIO
nehopMaliifHUX MIBIB y CYKYyMHOCTI 3 iX HESKICHUM eKCIUTyaTalliiHUM YTPUMaHHAM. [akKuM YHMHOM, TpH
BHKOHAHHI TMPOEKTHUX POOIT 3 PEKOHCTPYKINI MOCTOBUX CIIOPYJI, OCOOJIMBO y BHUIAAKaX KOJW HEOOXiTHO
30UTBIIMTH 1X BaHTaXKOIIJHOMHICTb, CIIIJI TIepeN0aYuTH KOMIUICKCHI 3aX0 3 MiJCHIeHHS Ae(PEeKTHUX TUISTHOK
pHTeniB MOCTOBHX OIIOp, 3aMiHi 3HOIIEHHX €JacTOMEPHHX OIOpP, PEMOHTI MOHTa)XHOTO CTHUKY IIBPHUTENIB Ta
yJIaIITYBaHHI KOHCTPYKIIH CydacHUX AedopMalifHUX IBIB HaJl PUTEISIMHU.

V pob6orax Bimomux BueHux-moctoBuKiB [1.M. Komams, €danosa O.B., Isanoa O.K., ITomoru PI. [4, 5]
JIeTaIbHO PO3MIAHYTO KOHCTPYKIi AedopMariifHuX MBiB, [0 BHKOPHCTOBYBAJIWCS B MHHYJIOMY Ta CydYacHi
KOHCTPYKTHBHI PIIIICHHS, OIIMCAHO TIEPEBard Ta HEMOMIKK KOXKHOTO 3 THIIB IIBiB, 00JIACTh X BUKOpUCTaHHA. Ha
OCHOBI I'PYHTOBHOTO aHAJi3y IX IOCIHIKEHb 3pOOJIEHO BUCHOBOK, IO JJII MOHOJNITHUX 3aJTi300€TOHHUX IUTUT
poO3pi3HUX 0aJoYHUX MOCTIB 3 TpoiboTamMu 12 — 33 M HaUOUIBII NPUWHATHUM 32 TEXHIKO-CKOHOMIYHHMH
TIOKA3HUKAMH € CTPIYKOBI IIBH 3 TyMOBUMH KoMnieHcaropamu Tuiry J{I, sixi Ha ceoromHi B YkpaiHi MpOHOHYIOThCS
¢ipmoto Maurer. 11IBu 3a0e3nedyIoTh BijlbHE HNEPEMIlIEHHs CYCiJJHIX €JIEMEHTIB IPOTOHOBUX OYIOB, BOIHOYAC
TepMETH3YIOYH CTHK MK HUMH, 1110 3a0e31edye HOpMaJIbHHAHN eKCIUTyaTalliiHUi CTaH BEPXHbOI YaCTHHU MOCTOBUX
onop (puc. 2).

Sy

Puc 2. MonTaxx MeTanokoHCTpyKiil nedopmaniitHoro mea Maurer Ha MOCTOBI criopyzi y M. [aficuH.

KoHconbHI IUISSHKKA pUTENIB pallioHABHO MiJACHUIIIOBATH YJAIITYBaHHAM 3alli300€TOHHUX 000kM. O6oWMuU
cTaHAapTHOI (MPAMOKYTHOT YM TPUKYTHOI (pOpM), IO TMPOIIOHYIOTECSA Y [6], X0U 1 EKOHOMIYHI, OJTHAK BOJIOJIIIOTh
BKpall HEBJAJIMM apxXiTeKTypHHM abpucoM. ToMy MNpONOHYETHCS yHamTyBaHHA 00OWM y BUINIAAI ABOX
PIBHOBHUCOKHX Tpamelii, sSKi 3HAYHO MOKPAIYIOTh apXiTeKTypHY BHpa3HICTb MOCTOBOi criopynu. BomgHouac,
CYTTEBO TIOCHUITIOIOYH HEMPUIATHI 10 eKCIUTyaTallil TUITHKH.

Bitpaneneinanpaa Gpopma KOHCOJICH T03BOJISE 3HAYHO (JIO ABOX Pa3iB) 30UIBIINTH JAOIyCTHME HABAHTAKEHHS
Ha purensb. 751 OCATHEHHS Takoi CKIagHOT OPMH PEKOMEHIYETHCS OETOHYBaHHS 000HM CaMOYIIIJIBHIOIOUNMHA
0EeTOHHMMH CyMilllaMH Ha OCHOBI Cy4aHHX PeLenTyp, 3arpornoHoBannx ¢ipmamu Sika,



TexHONOTIYHA OCTIJOBHICTH POOIT 3 BUKOHAHHS POOIT 3 yIamTyBaHHS 000iM BKITIOYAE:

000vBaHHs c1a0KOro OETOHY PUTENIB Ta JUITHOK 0OMOHOMNIYEeHHS, Ie(PeKTHOTO 3aXMCHOT0 IIapy;
OYMIIIEHHS ICHYFOUOTO apMyBaHHS BiJl IIPOJYKTIiB KOPO3il;

BCTAHOBJICHHS] HOBOTO apMyBaHHS 000MMH ITOCUIICHHS,

3aXHUCT yChOTO MACHUBY apMaTypH BiJ KOpo3ii €(PEeKTUBHIMU BHCOKOAATE3IHIUMHU TOTiMEP-IIEMEHTHIMU
MaTepiatamu;

yJIAIITYBaHHS ONaTyOKH;

OeToHyBaHHS 000iMH CaMOYIIITHPHIOIOYNMHU OETOHHUMH CyMiIIaMu;

po3bupanns onaryOku Ta ¢iHimHA 00poOKa OETOHHUX IMTOBEPXOHB i30JIIHUMU Ta 03100TIOBATEHIMHA
MaTepiagamu.

[Ipukiang MOCTOBOI CHOPYAM, OTMOPH SIKOI IOCHIIEHI 3a HaBEJCHOI METOAMKOIO, MOKa3aHWi Ha puc. 3.
[IpakTryHMiA TOCBiA EKCILTyHaTaIlii MOCTOBOI CIIOPYAX 3 ypaxyBaHHSIM BCTAaHOBJICHUX Ae(opMaliifHuX IIBiB,
TIi/ICHJICHb TIPOTITHOI OYZOBH Ta OMOPHHUX KOHCTPYKIiH, MiATBEPINB PallioHAIbHICTH 3aPONOHOBAHUX aBTOPOM
HayKOBOI pOOOTH IH)KEHEPHUX PillIeHb.

l.

Puc 3. 3aranpHuii BUDIISA MOCTOBOI OTIOPH MiCIIsl PEKOHCTPYKIIII.
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