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[edopmaunoHHble LWBblI SBMASIOTCH OOHUM W3 BaXHEMLWX KOHCTPYKTUBHbIX 3ne-
MEHTOB MOCTOBOIO COOPYXXEHMUS U NPEeACTaBMAT COOOM 3a30pbl Mexay TOpLIOM NponeT-
HOro CTPOEHUS U LUKAOHOW CTEHKOW YCTOS UMM FONIOBHOW YacTbio onopbl. OT NpaBuIbHO-
ro Bblbopa 1 MOHTaxa AedOpPMaLMOHHBIX LBOB BO MHOTOM 3aBUCUT OOJITOBEYHOCTb CO-
OPYXEHUs1 B LenoMm. PesynbTaTbl MHOFOUUCIIEHHbIX TEXHUYECKMX 06CrneaoBaHMii MOCTOB
W NyTEnpoBOAOB NMOKa3blBAOT, YTO OCHOBHbLIMU AeeKTamMmu U MOBPEXAEHUSIMU SrIEMEH-
TOB KOHCTPYKUMIA Ae(OPMALMOHHBIX LUBOB SIBMSIOTCS: PACCTPOMCTBO KOHCTPYKUMUM LIBA
n3-3a HEMpPaBUIbHOro BbIGOpa U MOHTaxa; o6pa3oBaHue TPELLMH B 30HE LLBOB Ha MOKPbI-
TN Pa3NNYHON ONNHBI U C Pa3HOW LLUMPUHOWM PacKpbITUS.

Kpome BbilLeykasaHHbIX A4edEKTOB BaXKHYO porib B MpOLEcce paspyLleHns NoKpbl-
TVS1 B 30He AedopMaLMOHHBIX LBOB UrpaeT obpa3oBaHue Kkoneu u3-3a nepenagoB oTMe-
TOK MOCTOBOrO MOSIOTHA Ha CTblke LOPOXHOW ofexabl U AedhopMaLMOHHbIX WBOB. Pas-
pyLUeHVe MOKPbITUSI B 30HaX AedOPMAaLMOHHbIX LIBOB BO MHOMMX Cly4Yasix NpoucxoauT
n3-3a MHTEHCUBHOTO Koyleeobpa3oBaHusi, B TO e BpeMsi 06pasoBaHMe Konen npoucxo-
OUT 13-3a pa3HOCTU OTMETOK JOPOXHOW ofexabl U AedopMauMOHHbIX WBOB. [Ansi npe-
[oTBpalleHusi korneeobpa3oBaHUs B 30HE AeOPMALMOHHBIX LIBOB MPUMEHSIOT Ccre-
aylolme TeXHUYECKUe peLLeHus: YCTPOMCTBO MeLllexodHbIX 30H, GEeTOHHbIX MpuUvMBOB
(okanmneHun). B aTux 3oHax pekoMeHAyeTcsi yCTPOMCTBO MPUIIMBOB Ha OCHOBE MOMM-
MEPHbIX KOMMO3MLUMOHHbIX MaTepuanoB ([MKM), obnagatowmux BbICOKMMU AemMndumpyio-
UMMM CBOWMCTBAMM W LMKIMYECKOW AONTOBEYHOCTbIO. VcMbITaHWs Ha BbIHOCIMBOCTb M
usyyeHve AeMNUPYOLLUX CBOINCTB BENUCb MO OBLIENPUHATHIM METOAMKaM Ans Monu-
mepbetoHoB ®AM 1 GPA3NC-30. MonyyeHbl 3HaYeHUst AekpeMeHTa konebaHuii ons Bbl-
LeykasaHHbIX MaTepuanoB 1 NokasaTenu UX LIMKIMYECKOW JONTOBEYHOCTH.
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ARTICLE INFO ABSTRACT
Received: 01 September 2019 Movement joints are one of the most important structural elements of bridge struc-
Accepted: 06 October 2019 ture and represent gaps between end face of span structure and cabinet wall of support
Published: 10 January 2020 or head part of support. The durability of the structure as a whole depends largely on the
correct choice and, then, the installation of the movement joints. The results of numerous
Keywords: technical surveys of bridges and overpasses show that the main defects and damages of
movement joints, rutting, wheel track, movement joints structural elements are: weld structure disorder due to incorrect selec-
polymer concrete, cyclic durability, tion and installation; Formation of cracks in the zone of seams on the coating of different
damping ability. length and with different opening width.

In addition to the above-mentioned defects, the formation of gauge due to differences
in the marks of the bridge web at the joint of the road clothes and the movement joints plays
a major role in the process of breaking the coating in the zone of movement joints. Destruc-
tion of coating in zones of movement joints in many cases is due to intensive gauge forma-
tion, at the same time, formation of wheels is due to difference of marks of road clothes and
movement joints. To prevent colour formation in the zone of movement joints the following
technical solutions are used: arrangement of pedestrian zones; Application of concrete tides
(boundaries). In these zones it is recommended to arrange tides on the basis of polymer
composite materials (PCM), having high damping properties and cyclic durability. Endur-
ance tests and the study of damping properties were carried out according to conventional
methods for polymer betons FAM and FAZIS-30. The values of the vibration decree for the
above-mentioned materials and their cyclic durability are obtained.

© PNRPU

JleopMarimoHHbIE TIBBI — ATO 3a30pbI MEX/y TOPLIAMH MPOJIETHBIX CTPOEHUH JINOO TOPIIOM
HPOJIETHOTO CTPOCHMS M IIKa(QHON CTEHKOH yCTOsl WM TOJIOBHOM 4acThio omopbl. Pazmuuaror:
3aKpblmblli, B KOTOPOM 3a30p 3aKpbIT MOKPBITUEM, YJIOXKEHHBIM O€3 pa3pblBa; 3anOJHEHHbIl,
B KOTOPOM 3a30p 3aIl0JHEH INepPMETHU3HMPYIOIIMM MaTepHajoM (HampuMmep, pe3MHOBBIM BKJIAJbl-
IIEM-KOMIIEHCATOPOM, Ae(POPMUPYIOIUMCS MPH UX MEPEMELICHUSX); OMKpPbImblil — 3a30p OT-
KPBIT U INOKPBITUE UMEET Pa3phIB; NEPEeKPblmblil — 3a30p MEXIY COINpPSATaeMbIMH 3JIEMEHTaMHU
B YPOBHE Bepxa MPOE3KEH YacTH MEPEKPHIT CKONB3AMUM JUcToM. OCHOBHbIE QyHKLIUU aedop-
MAIMOHHBIX IIIBOB — 3TO OOECIIEYeHHE CBOOOIHOTO INMEPEMEIICHUsI KOHCTPYKIMH U €ro repmMe-
TUYHOCTb (HEBO3MOKHOCTh MPOITyCKa MOBEPXHOCTHBIX BOJ).

N3HOC 371€eMEHTOB MOCTOBOI'O COOPYKEHMsI — 3TO IOKa3aTeilb MUX CHUCTEMbI, OTPA’KaIOLIUI
CTETEeHb CHM)KCHUS (DYHKIIMOHAIBHBIX KaueCTB M3-32 HAKOIUICHUs MoBpexaeHuil. M3noc nedop-
MAallMOHHBIX IIBOB, KaK CTENEHb HECOOTBETCTBUS COBPEMEHHBIM TPEOOBAaHUSAM, MOXKET ONpene-
JATHCS. PACUETOM, €CIIM PEUYb UIET O BIMSHUU M3HOCA HA YCIIOBUS JIBUKEHUS, U BU3YaJIbHO, €CIIU
peub UAET O HapylIeHUH FepMETHYHOCTH. BennunHa M3HOCa MPUHUMAETCS 10 OJHOMY M3 3THX
JBYX moka3zareneit [1]:

— YCJIOBUS IBUXKEHHUs — o Tab. 1;

— F€pMETUYHOCTD — Ta0II. 2.

B Tabn. 1 ykazaHsl Tpu YpOBHS H3HOCA!

— HauanbHas ctafus nospexaenus, M = 20 %, npenen koMpoOpTHOCTH;

— nonyctuMsblii u3Hoc, =40 %, npenen ninaBHOCTH; NpU NPEBHIIIEHUN YKa3aHHOW BEJIH-
YHHBI U3HOCA CJIEyeT CHUXKATh CKOPOCTb JABMKEHUS TPAHCIIOPTHBIX CPEJICTB;
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— npenenbHbId u3HOC, U = 80 %, mpenen 6e30MacHOCTH; MPU MPEBBIMICHUH YKa3aHHOW Be-
JMYUHBI U3HOCA CIIEAYET CHU)KATh CKOPOCTH JIBIKEHHS TPAHCIIOPTHBIX CPECTB U UX MAcCy M3-3a
3HAYUTENBHBIX TUHAMHYECKHUX TIePEerpy3oK.
30Ha neOpMAIMOHHBIX IIBOB ONpEACIsieTCs Kak HIMpUHA, PaBHAs PACCTOSHUIO MEXITY
KpallHUMH TOYKaMH OKaiiMiieHus 1miBa, mitoc 2x0,5 = 1,0 m.
[Tpu oTCyTCTBUM KOHCTPYKIMH Ae()OpPMAIMOHHOTO 1IBa (KOHCTPYKTUBHOE O(OpMIICHHUE 3a-
30pa, MpeycMaTpruBaeMoe IPOEKTOM) U3HOC NTpuHUMaeTcs paBHbIM 80 %.

Tabmuua 1
[ToBpexaenwust (nedeKThl) U U3HOC Ie(hOPMAITMOHHBIX ITBOB 10 KPUTEPHUIO «YCIIOBHSI IBHKCHUS
Table 1
Damages (defects) and wear of movement joints according to the “traffic conditions™ criterion
Ne VYcemosus  |M3HoC, besomacnas
N IToBpexnenue
0/1|  JBWKEHHS % CKOPOCTbh, KM/4
1 |KomdoptrocTs| 20 | [MosiBieHHE TPELUIUH B HOKPHITHH HAJ[ 1e(OPMAIIMOHHBIMH >120
[IBaMH HUJIH PSAAOM C OKaHMIICHHEM I10 BCEH UIMHE IIBA,
C paspyIIeHHeM KPOMOK'
¢ HepoBHOCTH JI0 5 MM B Tpe/ie/aX 30Hb! 1B’
2 | IlmaBHOCTB 40 | e PaspyiieHue MOKPBITHS Ha OTACIBHBIX yYaCTKaX 100
(obmmeit mmHOH 10 50 %), Ha/T IITBOM WMy OKaMMIICHUS
¢ HepoBHocTH BBICOTOIT B ipenenax 20 MM
¢ CTyK METQUIMYECKHX JIEMEHTOB
3 | besomacnocts | 60 | Byrps BeicoToi 10 50 MM B pe3yibTate nedopmarmu cio-|  50/60/80
€B OZICXK/IbI B 30HE IIIBA
¢ PaspylieHne NoKpbITHs y [1Ba HA OOJBIIEH YaCTH UTHHBI
¢ PaspynieHue 3amoyHUTENs MIBOB HAa OTACIBHBIX Y4acTKaX
¢ Hapymenne KperieHns CKOJB3SIINX JTUCTOB (OOITHI,
MIPYXKHHSI ...)
80 |e 3HauuTenbHBIC OYrphI BICOTOM 10 100 MM B pe3yibrare 30/40/60
nehopMaIy cJI0eB OJISKAbI B 30HE IIIBOB
¢ PaspynieHue NOKphITHS Y LIBOB 110 BCEH JUIMHE
¢ Pazpymenne okaliMIIeHHS, OTPBIB JIHCTOB
4 |Omnacnbii usHoc| >80 | e Boiee cuiibHbIE pa3pylIeHHs IIBOB 10/30/40
' Eciiit KpOMKH He pa3pyIleHsl, H3HOC NpuHIMaeTcs ¢ koaddummentom 0,5 (M = 10 %).
* KOHCTpYKIUS 1IIBA BBIIIE WITH HIDKE HA 5 MM TIPHJIETAIOMIEr0 K IIBY HOKPHITHSL.
Tabmma 2
JledexTsl 1 u3HOC Ne(hOpPMALIMOHHBIX IIIBOB IO KPUTEPUIO «T€PMETHUHOCTH)
Table 2
Defects and wear of movement joints according to the “tightness” criterion
Ne {Hsnoc, [ToBpexnenue
o/n| %
1 10 |TouedHble MPOTEUYKHU IO JUIMHE IIBA
2 20 |ITpoTeuyku BOJbI HA KOHIIAX IIBOB C 3arpsi3HCHUEM KOHIIEBBIX YYacTKOB OIIOP
3 60 |[IpoTeuku BOABI 1O BCel AIMHE HIBOB, COMPOBOKAAIONIHMECS OBPEKICHUEM OMOPHBIX IJIOMAI0K
4 20 ITpoTeukH BOBI 1O BCEH JUTHHE IIBOB C MOMAaHUEM IPSI3U HA ONIOPHBIC TUTONIA/IKH, CONPOBOK-
JIAIOIIMECs Pa3pylIeHHEM BOAOOTBOJHBIX JIOTKOB U IMOBPEKICHHEM KOHIIOB pUresiei
5 100 [TpoTeuky BOIBI U TPSA3M O BCEH IUTHHE IIBOB, COMPOBOKAAIOININECS PAa3pyIICHHEM KOHIIOB

IJIUT U MOBPCIKACHUCM pHFeJ’ICﬁ 1 ONMOPHBIX IJIOMIAA0K 1O BCeH AJIMHE O1Iop
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B pesynbpraTe oOMUpPHBIX TEXHUUECKUX 00CIe0BaHUN [2—7] MOCTOBBIX COOPY>KEHHH yCTa-
HOBJICHO, UTO HanboJiee XapaKTepHbIMU e(heKTaMU U MOBPEKICHUSIMU IIEMEHTOB KOHCTPYKIUI
SIBJISTFOTCSI T€, YTO MPUBEACHBI B Tabm. 3 [8].

Tabnuna 3
JleeKThl ¥ TOBPEXKACHUS FIEMEHTOB 1e(DOPMAIIMOHHBIX IIIBOB
Table 3
Defects and damage to movement joints
rjﬁl HaumenoBanue nedexra Otpem If;:beKTOB’
HapyumieHnne repMeTH4HOCTH:
1 |OmuHOYHBIE (TOYEYHBIE) TPOTEUKH 35
2 |IIpoTeuku yepes MOBPEXKICHHOE 3aM0JTHEHUE 40
3 |IIpoTedxu W3-10J THAPOU3OJISAILINH MO CONPSHKSHUEM IIBa C 01K 10N 20
4 |PazpymieHre BOJIOOTBOIHBIX JIOTKOB 5
Hapymienue niiaBHOCTH TPoe3/ia, CHUKEHHE HAICKHOCTH:
1 |TpeniuHbl B MOKPHITUH y 1IBA U HAJ HUM 35
2 |Pa3pymieHune MOKpHITHS B 30HE IIBA 20
3 |Pa3pymieHue 3amonHeHus, OTPHIB JIMCTOB MOBPEXKACHHUS Y3JI0B 10
4 |PazpymieHue clioeB OAeK bl Y IIBa 30
5 |PacmiaTeiBaHUE OKaUMIICHUS 2
6 |Pa3pyiieHue, OTpBIB U TPOBAJIMBAHKE B 3a30p KOHCTPYKIUN 3

Kpome Bbleyka3aHHbIX A€()EKTOB OOJIBLIYIO POJIb MPOLECCA pa3pyLIEHUs OKPBITHS B 30HE
Ne(OpMALIMOHHBIX IIBOB UIpaeT oOpa3oBaHHE KOJIEH U3-3a IepenajoB OTMETOK MOCTOBOIO IO-
JIOTHA Ha CTBIKE TOPOKHOU OJEKbI M 1e(OPMALIMOHHBIX IBOB [9].

Jlnst mpeoTBpalleH s KojieeoOpa3oBaHus B 30HE J1e()OpMAIIMOHHBIX IIIBOB PUMEHSIIOT Clie-
nytolue Texuuueckue pemenus [9, 10]:

— YCTPOMCTBO MEMIEXOHbIX 30H;

— IMpUMeHeHue OETOHHBIX MPUJIUBOB (OKaiiMIIEHU);

— IIPUMEHEHUE NPUINBOB, BBIIIOJHEHHBIX W3 MOJUMEPHBIX KOMIIO3ULMOHHBIX MaTepUANOB,
oOragaromux 1eOpMHUPYIOLNIMMHA CBOMCTBAMH, T.€. CIOCOOHOCTBIO TaCUTh yAaphl KOJEC TpaHC-
MOPTHBIX cpeacts [11].

B cBs3u ¢ 3TUM NOUCK HOBBIX MaTepUalioB, 00NAJAIOIIUX IUKINYECKON JOJITOBEUYHOCTHIO
U BBICOKOH JIeMI(UpyIOIei CIOCOOHOCTBIO, SIBISIETCS aKTyalbHOM HayyHOH 3ama4eii [5].

B pabote [10] npuBeneHsl pe3yiabTaThl UCCAEAOBAHUN IIUKIMYECKON J10JITOBEYHOCTH pas-
JUYHBIX MaTE€PHUATIOB HA OCHOBE MOJMMEPHBIX KOMIIO3UTOB, PEKOMEHAOBAHHBIX JUIsl IPUMEHEHUS
B KOHCTPYKLUAX AedopMaliMoHHbIX BOB. OHAKO X AeMI(UPYIOIIHE CBOMCTBA 10 HACTOsIIe-
ro BpeMEeHHM He ObUIM M3ydeHbl. [t ompeneneHus: 1eMr@upyoOImMX CBOHCTB BBIICYKAa3aHHBIX
KOMITO3HUTOB [ 12—15] mpumeHsieTcs pe30HaHCHBIN METO/1, OITUCAaHHBIN B padoTe [16].

WcnbiTanus mpoBOIMIN Ha KOHCOJIBHO-3aKPEIUICHHBIX 0o0pa3iax pazmepoM 40x40x160 mm.
Bruter xoncomu cocraBisit 120 mm. Konebanus ucnbiThiBaeMOro odpasiia Bo30yKIIHUCh OT Ka-
TYIIKH, JJIS 9ero K OOKOBOHM MOBEPXHOCTH OOpaslia NMPHKIEHBAIach HEOONbIIas CTaJIbHAs ILIa-
ctuHKa. J[J1s1 3amucu KojeOaHuii UCTIONIb30BATTUCH The3odniekTpudeckuii natuuk JIH-3 ¢ koaddu-
meHToM TpeobpasoBanms 10,1 m-c’/m. CHrHAT OT BHGPOMPEOGPa30OBaTEs MOJACTCS HA BUOPOH3-
mepurtenbHblid pubop [T1-19. Kontyp B0o30yXIEHUS COCTOUT M3 T€HEpaTopa CHHYCOUAAIBHBIX
KosiebaHnii 3ByKoBoi 4actoThl [3-117, ycunurens u kxarymku. [lokazatenu nemrmdupoBaHus
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(mexpemeHT KoyieOaHMIA) OMPENSUTH MPU PE30HAHCHBIX KOJICOAHMSIX HCCIAEAYEeMOro OOBEeKTa
MpU TMOCTOSHHOW aMIUIMTYZAE BbIHYXKAaromiei cuibl. CHauana perucTpUpOBAId PE30HAHCHYIO
YJacTOTy fp, U aMIUIUTYAy A, PE30HAHCHBIX KOJcOaHWH, 3aTE€M pacCTpauBald PE30HAHC IMyTEM
M3MEHEHHS YacCTOTHI BBIHYXIAIOUICH CHJIBI U PETUCTPUPOBAIN aMIUIUTYIy A M COOTBETCTBYIO-
Iy el 4acToTy f, Konebanuii. [To mapameTpam pe30HAHCHOTO MUKA PACCUUTHIBATIHU Jorapud-
MUYECKHUH IeKpEeMEeHT O Konebanwuii nmo Gopmyie [16]

5 X-n-(l—Zz)
CJa—z2

rje A — CTeNeHb Clajia aMILIMTY bl KoJeOaHuii, paBHas A/Ap; Z — KO3 (PULUEHT PacCTPONKH pe-
30HaHca, paBHbIH f,/f, [16].

Hccnenosanus nemmdupyromux cBorcTB mommepoerona PAM u ®A3MC-30 ganu pa3Hbie
pesynbrathl. Jlorapudmuueckuii 1ekpeMeHT kosiebanuii mommmepoerona @AM cocraBun 0,125.
[Ipumenenne MomudukamonHoro cocraBa nonumepoerona ®A3NC-30 Bener K yIydlLICHUIO
JIeMI(UPYIOLUINX CBOMCTB, O YeM CBUAETENBCTBYET YBEIHMUYCHUE JIOTAPUPMHUECKOTO JIEKPEMEHTa
xone6anwuii Ha 10,5 % — 1o 0,138.

Taxkum o0Opa3zom, IJIs IPEIOTBPALEHUS U3HOCA Je(POPMAIIMOHHBIX IIBOB HA MOCTaxX M ITyTe-
MIPOBOAAX PEKOMEHIyeTCs IPUMEHEHHE PUIINBOB, BBINOIHEHHBIX U3 nonnmepoerona ®A3NC-30,
00JIaIaf0IIEeT0 BBHICOKOW IMKIMYECKOH JOJITOBEYHOCTHIO U TOBBIIICHHBIMH JAEMI(PHPYIOUIMMHU
cBoicTBamH [2].
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