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MOJEJIOBAHHS BIIJIMBY TEXHOJIOTTYHUX HEPIBHOCTEA MOCTOBOI'O
IHOJIOTHA HA YMOBHU PYXY ABTOMOBLIA

Cmousniok P. B.!, Cmonsiniok H. B.2, Crapues B. A.’, 3axapuenko M. P.*
'XapkiBchKnii HAIOHAIBHHUI ABTOMOGLTLHO-I0PO:KHIl YHIBepCHTET

Anomauis. TEXHONOTIYHI HEPIBHOCTI MOCTOBOIO MOMOTHA B MICUAX CMOMYYEHHA MOCTY 3 Hacumom
Ta B paiioHi aethopmaliiHix LWBIB, & TakoXK AetheKTU, WO BUHUKATb Ha LTYYHWUX Crnopyfax as-
TOMOOGINbHUX AOPIT, MOXKYTb iICTOTHO BN/MBATUW HA KOMDOPTHICTL Ta 6esneky pyxy. ¥ cTarTi
nojaHi Ta npoaHanizoBaHi pesyibTaTW NPOBEAEHOr0 MOAENOBAHHS BMNMBY TakKUX HEPIBHOCTEN Ha
YMOBU pyxy aBTOMOGiNA 3a JONOMOror NporpamMmHoro Komnnekcy ProVAL.

Kniouosi cnosa: WTYYHI CNopyan, MOCTOBE MONOTHO, PIiBHICTb, MIDXKHAPOAHWIA iHAEKC PIBHOCTI
(IR1), pethopmaLiiHuii LWoB, NporpamHuii Komniekc ProVAL.

Beryn

[ns 3abe3neveHHs 6e3neyHOro pyxy asTo-
MO6ifliB 3 PO3PaxyHKOBUMM LUBUAKOCTAMU Ta
3alaHMM piBHEM KOM(OPTY NOBEPXHS NMOKPUTTA
MOBMHHA MaTW CTiliKy Y Yaci piBHICTb, Bif AKOI
3a/1eaTb 3py4HICTb, 6e3neka Ta WBUAKICTb py-
Xy aBTOMOGiNiB, AMHAMIYHWIA BM/IMB aBTOMOGINS
Ha [opory Ta LTYYHi CrMopyAW, TPaHCMOPTHI
BUTPATK, 30KPEMa BUTPATV MasibHOro, a TakoX
BUTPATW, MOB’A3aHi 3 PEMOHTOM aBTOMObiNiB, a
TaKOXX OCHOBHI TMOKa3HWKKW, fKi BU3HAYalOTb
poboTy aBTOMOGIifIbHOr 0 TPaHCMNopTy:
CO0IBapTICTb MepeBe3eHb Ta MPOAYKTUBHICTb
po60TU TPaHCMOPTY.

B YkpaiHi OuiHOBaHHA PIBHOCTI LOPOXHbO-
ro MOKPUTTA 3AIACHIOETLCA MOKINOMETPOBO Ta
6e3 ypaxyBaHHf LUTYYHUX CMOPYA, LIO 3HAXO-
[ATbCA HA Ha LW/IAXaX CroMyYeHHs.

AHaniz myoaikanii

Y BITUM3HAHIN NpaKTWLi OLiHKA PiBHOCTI
[OPOXHIX MOKPUTTIB | BMMOrM [0 HEi perna-
MeHTytoTbCA ACTY 8745:2017 «ABTOMOOGI/bHI
poporn. MeToan BUMIPIOBaHHA HepiBHOCTEN
OCHOBWM i MOKPUTTA [OPOXHBLOrO OfAry» Ta
«TexHiYHUMY npaBuiamMyM PEMOHTY Ta YTpu-
MaHHSA aBTOMOOGINIbHUX A0pIr 3arabHoro Kopu-
CTyBaHHA YkKpaiHu [1-I.1-218-113:2009». AOns
BUMIpPIOBaHHSA PIBHOCTI BMKOPWCTOBYIKOTb TPU-
METPOBI peViku, HiBenipn, NOWTOBXOMIpK pi3-
HWUX KOHCTPYKLUii1 | MKPC-2Y.

TpUMETPOBI peiikn Ta HiBenipyu BUKOPUCTO-
BYIOTbCS 3a3BUYali y BUNaAKy NpuiMaHHA-34aui
pO6IT nif Yac OyAIBHMLTBA, PEKOHCTPYKLii a60
nposefeHHss peMoHTY. KOHTponb  piBHOCTI
eKCNyaToBaHWX [Opir 34iNCHIOETLCA 3a [0Mo-
MOFOH MOLUTOBXOMipa Pi3HMX KOHCTPYKLiin a6o
MKPC-2Y [1, 2].

Ha wTyyHnx cnopyfax, 30Kkpema Ha mMocTax
Ta LUIAXOMPOBOAAX, NPOLEC BUMIPHOBAHHSA PiB-
HOCTI Bif6yBaeTbCA JOCUTL CKNagHo. N5 nnas-
HOro npoi3gy aBToOMOGiNIiB B3A0OBX MOCTa Ta Ha
nigxoAax 40 HbOro, a TaKOX A5 3a6e3MneyeHHs
npoLiecy CTOKY BOAM MOKPUTTA MPOI3HOT YacTu-
HV MOCTY MOBUHHO OyAn PiBHUM Ta MaTu HEeob-
XiZHI NO340BXHIN Ta nonepeyHuin yxunm [3].

KoHTpons  3a npodinem MOKPUTTS
3AINCHIOITL LUISXOM HiBENMipyBaHHA B MeXax
MOCTY Ta Ha TPaHUYHMX 3 HUM JAinsaHKax nig-
XogiB, foBXuHo B 50-100 M. Mpodint MocTy
3HIMarOTb B3[0BX OCi Ta y 60pAtOPiB Ha TOYKAX,
AKi po3miLleHi npu nponboti go 10 M, — Haj
oropamu i B CepeAuHi NposboTiB, MpY NPO/bLO-
Tax, 6inbw HK 10 M, — Hag onopamu i B Mpo-
NbOTi Yepe3 KOXHi 5 M, MoYnHatoun Bif OfHiel 3
onop. Ha nigxofax TOYKM HiBeNipyBaHHA 3a-
3HAYaKTb HA KOXHMX 5-10 M Ta B MicLsAX Mpo-
cafoK Ta rnepesioMis nNpoginto.

TakvuM 4YMHOM, HeobXifHO BMPILLINTY 3aB-
[aHHA BAOCKOHAIEHHS! TEXHO/OT i OLiHIOBaHHA
PIBHOCTi JOPOXHIX MOKPUTTIB, BPaxyBaHHA Mif,
4yaC BUMIPIOBAHHA PIBHOCTI  TEXHOMOMIYHUX
0Cc0o6/IMBOCTENA  MOCTOBOrO MO/I0THA, BUKOPU-
CTaHHS Cy4acHMX MNepecyBHUX nabopaTopiit Ta
MPOrpaMHMX KOMIJIEKCIB 4/ OLiHKOBAHHA Cro-
XXMBYMX BNacTMBOCTEN aBTOMOGINbHUX Lopir
[4-6].

Bu3HavyeHHs1 MeTH il 3aB1aHb

MeTot0 € LOCNiAKEHHS BMMBY HepiBHOCTEN
MOCTOBOrO MOJIOTHA B MICLAX CMOyYEHHS MO-
CTY 3 HacuroMm Ta B paioHi fethopMaLiinHuX
LUBIB Ha YMOBM pyxy aBTOMOGiNS.

[ns [oCArHEHHA NoCTaB/eHOoi METU HeobXia-
HO 3a [JOMOMOroH Cy4aCHUX NMPOrpamMmHUX KOM-
MMEKCiB PO3POOUTM MOLENb BKA3aHNX HEpPiBHO-
CTeli Ta mpoaHanisysaTty OTpUMaHi pe3ynbTaTu.
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MopenoBaHHS NPOI3Ay ABTOMOOIIsA

yepe3 MOCTOBY CIIOPYY

Ha nouaTky 80-X pOKiB MWUHYNOro CTOMITTA
cneyianictamm CaiToBoro 6aHky 6yno BuU3Haue-
HO 4 K/lacu MeTOZIB | METOAMK OLiHIOBaHHA piB-
HOCTI, pO3p06/IEHNX B YCbOMY CBITI:

1 knac. MeToguKu, WO BMKOPUCTOBYHOTb
Ha/npocTiwi npunagy, 30KpemMa peiky Ta
PiBEHb, MOX/IMBE TaKOXX BUKOPWCTaHHSA HiBenipa.
PiBHICTb  BUMIPIOETECA B MO3J0BXHLOMY
HanpsaMKy Ha 1 abo 2 Kkonisx. BukopucTaHHs
NpWnagiB LbOro Knacy eTPYLOMICTKAM i Maso-
MPOLYKTUBHUM.

2 Knac. YCTaTKyBaHHA TaK 3BaHOro «besro-
CepeaHbOro BUMIpHOBaHHA PIBHOCTI». Lie Haiicy-
YaCHILLi i BMCOKOMPOAYKTUBHI Mpuiaaun, 3acHo-
BaHi Ha /Na3epHUX, YMbTPa3BYKOBMX UM iHLLUMX
JaTumKax, Wo A03BOMIAI0TL NPaKTUYHO MUTTEBO
BM3HAYNTW BIACTAHb MiX YMOBHMM PIiBHEM i [0-
POXHIM MOKPUTTAM.

PiBHICTb  OUiHIOIOTL 32  [OMOMOroH
cnevyianbHOT NporpamMmu, Lo MOAESIOE PyX «30/10-
TOro» aBTOMO6iNA 3a BUMIPAHUM npodinem. Ta-
Ka MeTofuKa € OCHOBHO Y BUMIpi International
Road Index (IRIl, MixHapogHuii IHOeKC pis-
HOCTI), WO 6yB po3pobneHuin haxisuamy Miumn-
raHCbKOro YHiBEpCUTETY Ha 3aMOB/IeHHS CBITO-
BOro GaHKy [/1 MPOEKTIB, AKi po3pob/alTb B
Adpuui. Ane 3 yacoMm NONYNAPHICTb LpOro ro-
KasHWMKa 3pocna, i CbOrofdHi BiH € OgHMM 3 OC-
HOBHUX Yy CBITI [7].

3 KMac MIiCTUTb TaK 3BaHi npwnagn Lil y
BiAnoBigb. Taki CcUCTeMW PEeECTPYHOTb  [u-
HamiYHWA BNAMB Ha MeXaHi3Mm npuiagy B pe-
3ynbTaTi npoisgy nabopatopii 3 MOCTilHOW
WBMUAKICTIO B3LOBX [AifAHKW. [0 Uuiei rpynu
HafiexaTb MOLUTOBXOMIpW Pi3HUX MoaumdikaLlii,
MPWYINHI YCTaHOBKY, AIKi PEECTPYHOTb KOIMBaHHS
NifpecopeHol YacTUHN TPAHCNOPTHOr O 3aC00y.

4 knac. [EKcnepTHe OLiHIOBaHHSA, WO
3AINCHIOETBCA eKcrnepTamu, AKi BUKOPUCTOBYHOTb
criewianbHy WKany 3 Bu3HaveHHs IRI ym iHWOro
MOKa3HWKa, 3a/1eXKHOBI[, CTaHy J0poru.

Mig 4ac 0O6CTeXeHHA PIBHOCTI aBTOMO-
GiSIbHUX [OPIr PIBHICTb Ha MOCTax, LUASXOMNPO-
BOZaXx Ta iHWMX IHXEHEPHUX Cropyaax OKPeMo
He BMMIPIOETLCS, asle HaBIiTb AKICHO CMPOEKTO-
BaHi Ta BMKOHaHi dehopmaLiiiHi LWBY 3aBXau
MoKasytTb HEpPIBHOCTI Yy MOCTOBOMY TMOJIOTHI
aBTOLOPOXHIX MOCTIB (puc. 1). Taki HepiBHOCTI
€ MPUYNHOKO BUHUKHEHHS 3HAYHUX AUHAMIYHUX
HaBaHTaXeHb, 0COBMMBO Yy BUMNafKax Mpoigy
aBTOMOOGINIB  BEMMKOI  BaHTaXOMIAWOMHOCTI.
[vHamiyHa gia nig vac uboro npouecy BrnanBae
i Ha KOHCTPYKLit0 AedopmaviiiHoro LwiBa, i Ha

TPaHCMOPTHUIA 3acib, i Ha Macaxupis, a TakKoX
MO3HAYAETLCA HA KOHCTPYKL,IT LUTYYHOT CrIOpYAu.
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Puc. 1. Mpodine BR 93 pehopmauiiHoro Lusa
Dewmark bridge

PesynbtataMyM  AWHaMiYHOrO BM/WBY €
NiABWLLEHNI 3HOC AeTaneil aBToMOo6ina Ta fe-
thopmaLiiHMX LUBIB, PO3BMTOK BTOMHMX MOLU-
KOKeHb, 3HVXXEHHA KOM(OPTHOCTI Npoi3gy Ha
JehopMaliiHMX LWBax Ta 6e3nekn pyxy B Ui
30Hi MOCTOBOrO MO/0THA, 3arafibHi Ta JI0KasIbHi
MOLKOMKEHHA [OPOXHbLOr0 OAAry MOCTOBOIO
MONOTHA i HECYUMX KOHCTPYKLi MocTy [8].

Bigomo, Lo aeopmadii, WO CrPUYNHAIOTL-
CA TPaHCMNOPTHUMM 3acobaMn € HaibinbLl Ya-
CTO- MOBTOPHOBAHUMMW. BOHW HeBenuki, ane
npu3BOAATL [0 PYMNHYBaHHA AethopMaviinHuX
LWIBIB (puUC. 2), 3HWXKYHOUM MOKa3HWKMN PIBHOCTI.

Puc. 2. PyliHyBaHHSA LWapiB JOPOXHLOIO 04Ary
B3ZOBX [eopmaLliiHOro LwBa LUISXonpoBo-
[y Ha aBTOMOGINbHIA fopo3i M 29 Xapkis-
KpacHorpaga-IepeLleniHo (Slro60TUH-
Mepeda) B cenuwi J11060THH

3BaXkaroun Ha BUMLLECKa3aHe, AN OLiHI0BaH-
HA PiBHOCTI GinbW AouinbHUM Byfe 3acTocy-
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BaHHA MeTOAMK MepLuioro Ta Apyroro Knacis ,
AKi [03BONAKOTH BU3HAYUTU (Pi3MYHKIA NPOdinb
[loporu Ta nokanisyBaTtn HepiBHOCTI [9], 30Kpe-
Ma Ti, WO BMHMKAaIOTb B MiCLAX CMOMYYeHHS
MOCTY 3 Hacurnom Ta B paiioHi fgethopMaviinHux
LUBIB.

[T EWEORME U B e

Puc. 3. MporpamHunin komnnekc ProvVAL 3.61.29
ana po3paxyHky IRI

[na aHanisy Takux HepiBHOCTeld 6yno 3ailic-
HEHO MOJeNtoBaHHA Npoi3ay aBToMo6ins 3a fo-
MOMOrol MporpamHoOro Komnnekcy ProVAL
3.61.29 (Profile Viewing and Analysis), po3po-
61eHoro B IHCTUTYTI TPAHCMOPTHMX LOCiIKEHb
MiuiraHcekoro  yHisepcutety  (University
Michigan Transportation Research Institute —
UMTRI). Lleii komnnekc (puc. 3) MicTuTb mno-
Ka3HVKM, 32 AKAMW MOXXHa OLiHIOBATW MO340B-
XHIO PIBHICTb [OPOXHIX MOKPUTTIB, & TaKoX
MOZLY/i CTaTUCTMYHOIO aHasisy AaHuX, oTpuma-
HUX B pesy/ibTaTi BUKOPUCTaHHA MpoQinomert-
pu4HKMX cuctem [10, 11].

Pe3ynbTat po3paxyHKy PIBHOCTI Mig 4ac
PyXy aBTOMOGiNSA Kpi3b CXOAUHKY (puc. 4) pe-
(hopMaLiiiHOro LWBa B MiCLii CMONYYeHHS MOCTO-
BOr0 MOJIOTHA 3 HACMMOM NoAaHi fK rpadik Ha
puc. 5. HepiBHICTb NpuiiHATa 3a BWUCOTY A0
5 CM.
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Puc. 4. CxoavHKa, L0 YTBOPHOETHCA B MicLi
JehopMaLiiiHoro LuBa
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Puc. 5. Pe3ynbTtaT po3paxyHKy piBHOCTI Mif Yac pyXy aBTomMo6ins Kpisb AeopMaLiiiHuiA LIOB Y MicLii

Crnony4YeHHA MOCTOBOr 0 NoJs1I0THa 3 HaCKMNom

"papik 3mMiHM piBHOCTI, TOBTO MWUTTEBI CYy-
MapHi KO/MMBAHHA MiABICKM PO3PaxyHKOBOro
aBTOMOGINSA nif 4ac pyxy B3[0BX 3aAaHOro
MPogiNt0 AEMOHCTPYE, WO KOMMBAHHA CYTTEBO
MepeBULLYIOTb HOPMATUBHI 3@ MOKa3HNKOM 6e3-

neku, sKi BCTaHoB/eHO Bif 3,5 f0 4,0 M/KM, 3a-
NEXHO Bif KpaiHu.

AHani3 oTprMaHoro rpagika 4OoBOAUTD, WO Y
pa3i HasBHOCTI TaKoro rnokasHuKa iHAeKcy pis-
HocTi (IRl =10,8 m/km) Gesneka pyxy 3Ha4YHO
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3HUMXKYETLCA: iCHYe Hebe3sneka BigpvBy Koneca
aBTOMOGINS BHACNIJOK AMHaAMIUHOIO yaapy.

MoXKHa 3pobuTM MPUNYLWEHHS, WO BHa-
CNiJOK KOMMBA/IbHUX PYXIiB Ta 3BOPOTHBLOI peak-
Uil NigBiCkM MpoMopuiinHO MICT crnpuilmMae Ta-
KWW Ye BMAWB, SIK | aBTOMOOGI/b.

BucHoBku

KOHCTPYKLifi LWTYYHUX CMOPYA BiApi3HAETL-
CA Bif, KOHCTPYKLUiT foporu, i HePIBHOCTI Ha HUX
3a CBOIMM MapamMeTpaMu TakKOX BiApPi3HATHCS
BiJ HepiBHOCTe Ha pJoposi. HepiBHOCTI Ha
MPOI3HIA YacTUHI MOCTIB MalTb MeHLYy [0B-
XUHY XBWAI Ta 6ifbly pi3kuii obpuc (opmu,
TOMY Mij Yac 06CTEXEHHS aBTOMOBINIbHMX Jopir
060B’A3K0OBO MOTPIGHO BWAINATU LUTYYHi Cro-
PYyAW OKPeMo, a He MoKiJIOMETPOBO.

HeobXxigHO fani 3AiCHIOBATU HayKOBi [0-
CNiPKEHHA LW0A0 BNMBY opMK i po3mipis ae-
(hopMaLiiHMX LUBIB Ta IHLUMX €NeMEHTIB LUTYY-
HUX Cropyd Ha YMOBW pyxy aBTOMOGIniB i,
Bi4NOBIAHO, Ha cnopyan. binblw getanbHe
BW3HAYeHHS PIBHOCTI Ha AiNAHKax aBToMOOi/b-
HUX [OpIr, WO MICTATb LTYYHi CNopyAun, L03-
BO/ITb BYACHO BUABNATY LEEKTU LOPOXKHLOIO
MOKPUTTS CMOPYA, AKi HEratMBHO BM/IMBAOTb
Ha KOM(OPTHICTb pyxy, 30KpemMa Ha crnopyay.
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Modeling the influence of technological inequali-
ties on a bridge floor on traffic conditions

Abstract. Problem. Road pavement roughness is one
of the most important indicators for road transport
and operational status of roads. It depends on the
convenience, safety and speed of cars, the dynamic
impact of the car on the road and artificial struc-
tures, transport costs, and finally, the main indica-
tors that determine the operation of road transport —
the cost of transportation and productivity of
transport. At present, there is a rather important
problem in Ukraine related to estimation of this indi-
cator: Measurement of the highway roughness is
carried out by kilometer, while the roughness of the
road surface of artificial structures is not evaluated
separately. Goal. The aim is to investigate the influ-
ence of bridges inequalities at the junction of the
bridge with the embankment and in the area of de-
formation joints on the conditions of traffic. It is nec-
essary to develop a model of these inequalities with
the help of modern software systems and analyze the
results obtained to achieve this goal. Methodology.
There are 4 classes of methods and techniques for
assessing equality in international practice. In order
to evaluate equality for our purposes, it would be
more appropriate to apply first- and second-class
techniques that allow the determination of the physi-
cal profile of the road and the localization of ine-
qualities, in particular those occurring at the junc-
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tion of the bridge with the embankment and in the
area of deformation joints. Equality is assessed using
a special program that simulates the movement of a
*““golden” car on a measured profile. This technique
is fundamental in measuring the International Road
Index (IRI). Results. The graph of the change of
equality (or in other words the instantaneous total
fluctuations of the suspension of the vehicle when
driving on a given profile) shows, that fluctuations
exceed safety norms significantly. The analysis of the
obtained graph shows that the traffic safety is much
reduced with such an index of equality, this leads to
the risk of the car losing the wheel during the dynam-
ic impact. Originality Based on the obtained results,
we can assume that proportionally, due to the oscil-
latory motions and the feedback response of the sus-
pension, the artificial structure perceives the same
impact as the car. Further research should be con-
ducted on the effect of the shape and size of defor-
mation joints and other elements of artificial struc-
tures on the conditions of movement of cars and,
accordingly, on structures. Practical value. The con-
struction of artificial structures is different from the
construction of the road, so it is imperative to sepa-
rate the artificial structures for one kilometer when
examining the roads. A more detailed definition of

equality in road sections containing artificial struc-
tures will allow detecting the defects in the pavement
of structures that adversely affect both the comfort of
traffic and the structure as a whole on time.

Key words: engineering structures, bridge floor,
smoothness, IR, expansion joint
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