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JOCAIKEHHSA OPTAHIBAIIIL JOPOXKHBOI'O PYXY HA PETYJIbOBAHUX
IHHEPEXPECTAX 3 IHTEHCUBHUM INIIOXITHUM PYXOM

A.A. Penkac, B.I. ToBapsinchbKkuii

JIbBIBCHKUII IepKaBHUI YHIBEPCUTET OC3MEKH JKUTTETISITBHOCTI

E-mail: arthur.rencas@gmail.com, vi_tovarianskyi@ukr.net

[lopoky y pe3ynbTari 3pocTaHHS PiBHS aBTOMOOUTI3aIli Ta TeMIiB ypOaHi3aiii IHTCHCHBHICTb
TPAHCIIOPTHUX TIOTOKIB Ta MIMIOXITHOTO pyXy 30utbmyeTrhcss. [Ipr BHUCOKHMX 3HAYCHHSX
IHTEHCUBHOCTI MIIIOXIJHUX MOTOKIB HA PETYIbOBAHHUX MEPEXPECTIX BUHUKAE pobIeMa, OB’ A3aHa
i3 3aTpUMKaMH [OBEPTAIOUUX TPAHCIIOPTHUX IOTOKIB. BIpOBa/KEHHS 3aXOMiB 13 PO3IiICHHS
TPAaHCHOPTHUX Ta IIIIOXITHUX NOTOKIB y dYaci Ha pEryjlbOBaHUX MEPEXPEcTSIX 3MEHIIYE
TPAHCHOPTHI 3aTPUMKH Ta IiIBUIIYE OC3MEKY YYaCHUKIB IOPOIKHBOTO PYXY.

Kuro4oBi ci10Ba: TpaHCTIOPTHI OTOKH, PETYJIbOBAHE MEPEXPECTS, MPOMYCKHA 3AATHICTb.

RESEARCH OF ROAD ORGANIZATION AT REGULATED CROSSINGS WITH
INTENSIVE PEDESTRIAN TRAFFIC

A. Renkas, V. Tovarianskyi

Lviv State University of Life Safety

E-mail: arthur.rencas@gmail.com, vi_tovarianskyi@ukr.net

The intensity of traffic flows and pedestrian traffic increase every year. There is a problem with
delays in returning road traffic in result of high pedestrian traffic at controlled intersections.
Implementation of measures to separate traffic and pedestrian flows in time at regulated
intersections reduces traffic delays and increases road safety.

Key words: traffic flows, controlled intersection, capacity.

AKTYAJIBHICTb POBOTU. Illopoky y pe3ynbTaTi 3pOCTaHHsS piBHA aBTOMOOLTI3alli Ta
TeMIiB ypOaHi3aiii iHTeHCUBHICTh TPAHCHIOPTHHUX IMOTOKIB Ta MIMIOXiHOTO PYXY 301TbIIYETHCS.
IIpy npoMy NpoOmMycKHa 34aTHICTh BYJIMIIb Ta JOPIT HACEJIEHUX IYyHKTI, OCOOJIMBO B yMOBax
ICTOpUYHO-CPOPMOBaAHOI 3a0y/l0BH, 3aMMIIAETbCA He3MiHHOIO. Lli mpouecu mnpu3BOAATH 10
MIEPEeHACHYECHHs BYJIMIb Ta JOPIT MICTa, 3HM)KEHHS IIBMJIKOCTI MEpPEMIIIEHHS B yMOBax MicTa,
BUHUKHEHHS 3aTOPiB, 3aTPUMOK PYXY, SKi B pe3yJbTaTi Bi1o00OpaXaroTbCcs B EKOHOMIUHUX BTpaTax.

Haii0u1b11 cyTTeBUMH 3aTPUMKHU pyXy BUHUKAIOTh B IIEHTPAJIbHIM YacTHHI Micls Ta MOOIU3Y MicClib
reHepaii Ta TSHKIHHSA TPAHCIIOPTHUX Ta MIIOX1THUX MOTOKIB (TOProBi, TOProBO-po3BaXkaibHi LIEHTPH,
KyJIbTYPHO-BUJIOBHIIHI 3aKjaau, cTagioHu Tomlo). [Ipobrema BUHMKAE NpH BHCOKHX 3HAYEHHSX
IHTEHCHBHOCT] MIIIOXITHUX MOTOKIB Ha PErYJIbOBAHUX MEPEXPECTSIX, OCKUIBKM Yy TaKHX BHIaKax
BUHHKAIOTh 3aTPUMKH MTOBEPTAIOYMX TPAHCIIOPTHUX MOTOKIB. Y TaKOMY pa3l TPaHCHOPTHI 3ac00H, 1110
3JIACHIOIOTh MOBOPOT JIBOPYY YM NIPaBOpyd Ha IMEPeXpecTi, MpU MpOi3al MepexpecTs Ha CHIHAI
cBiTIIOdopa, MO J03BOJISIE PyX, MOBUHHI JAaTH JOPOTY TMIIMIOXO/aM, IO 3IACHIOIOTH Tepexia uepes
NPODK/DKY YaCTHHY MO IMIIIOXITHOMY Iepexoii. Y pa3i BUCOKOi IHTEHCHBHOCTI MIIIOXITHOTO PYXY
3aBEPIIUTH TTOBOPOT IIUM TPAHCIOPTHUM 3ac00aM 3IHCHUTH HEMOXKIIMBO, TOMY 32 TOBEPTAIOUUMHU
TPAaHCIIOPTHUMH 3aCO0aMH BUHUKAIOTh CYTTEBI 3aTPUMKHU PYXY.

Tomy meToro poOOTH € IOCIIHKEHHST OpraHi3alli JOPOXHBOTO PyXy Ha PErysIbOBaHHX TMEPEXpecTsx 3
IHTEHCHBHHMM HIIIOX1THUM PyXOM Ta 3a0e3MeUeHHs 3MEHIIIEHHS 3aTPHUMOK pyXY Ha TaKHX MEPEXPECTIX.

MATEPIAJI T PE3VJIbTATU AOCJIIJIKEHD. Po3risitHeMo 4OTHPbOXCTOPOHHE PEryIhOBaHE
nepexpects aopir (pucyHok 1). Y nampsmky [-II ta II-I mepenbadeno mo aBi cMyru pyxy y
KO)KHOMY HampsiMky. Y HampsMmky III-IV Ta IV-III nepenbadeno mo omHiit cmy3i mis pyxy B
KO>)KHOMY HAIPSIMKY.

Ha nmocmimkyBaHOMy mepexpecTi BCTAHOBJIEHO J>KOPCTKE CBITIIOGOpHE peryatoBaHHs. [lpu
3I1CHEHH] TIPaBOT0 MOBOPOTY Ipu pyci y HanpsaMky [-1V, III-1, II-I1I Ta IV-1I BuHHKaIOTh TpaHCHOPTHI
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3aTPHMKH, TOB’sI3aHI 13 HEMOMJIMBICTIO MPOI31y 4epe3 MILIOXITHUI IMepexin y 3B’S3KY 13 BHUCOKOIO
IHTEHCUBHICTIO IMIIIOX1IHOTO PYXY.
VY OuIbIIOCTI BHIAJAKIB HA TaKOMY IE€PEXPEeCcTi 3aCTOCOBAHO JBOGA3HUI IMKI CBITIO(HOPHOTO

peryioBaHHs. (PUCYHOK 2).
11

CT 12 T
cT34 I
' cniL12

CIl 13,14
v
Pucynok 1 — Cxema oprasizariii JOpOKHBOTO Pucynoxk 2 - [{ukiorpama cBiTiI0()OpHOTO
PyXy Ha JOCIIPKYBaHOMY HIEPEXPecTi pEeryJIfoBaHHS Ha MEPEXPECTi

[IpomyckHa 37aTHICTH Oy/Ab-SIKOTO PEryJbOBAaHOIO IIEPEXPECTS] BU3HAYAETHCS 334 HACTYITHOO
3QJICXKHICTIO:

o_ 3600-(t, —t,)
T - t.

ne t; — TpUBAIICTh JI03BOJISIFOUOrO CHTHATY cCBiTiO(opa, C; ty — yac mpoi3gy Bl yBIMKHEHHS
3€JIEHOro CBITJIO(Oopa 1 MepeTHHAHHAM CTOMN-TiHII aBTOMOOLIEM, ¢; Tc — HHMKI cBiTIodopa, ¢; tc —
IHTEpBaJI Yacy MK aBTOMOOLISIMH, C.

Ilpu Takiii oprasizauii JOPOXHBOTO PYXy MPOIYCKHA 3[ATHICTh CMYT, 3 SKHX 3IIHCHIOETHCS
MOBOPOT IMpaBOpyd OyJie TUM HKXKYa, YUM OUIBIIMHA BIJICOTKOBHMM CKJaJ TPAHCIIOPTHUX 3ac001B, L0
3MIACHIOIOTH 1Ieli MaHeBp. [Ipu BHCOKiMi IHTEHCHBHOCTI MIIIOXITHOTO PyXy Mpoi3a MepexpecTb
yTpyaHtoeTbesd. [Ipy 1poMy 1HTEpBan dYacy MDK aBTOMOOUISIMM OyAe 3pocTaTd MPONOPLIHHO
30UIBIIEHHIO BiJICOTKOBOTO CKJIa/1y ITPAaBONOBEPTAIOUMX aBTOMOO1IIIB.

CT 1,2 T =

cT 34 I S
c 11,12 I

I s | n | s | s |
t T + T T T

Pucynok 3 - [{uxorpama cBiTIoOpHOTO peryatoBaHHs Ha IEPEXPECTI 13 3aIPOIIOHOBAHNM 3aX0/1aMH

Tomy 3ampornoHOBaHO PO3IUIMTH MOTOKH MIMIOXIAHOTO PyXy 4Yepe3 MpOiKIKY YacTUHY Ta
TPaHCIIOPTHI MOTOKHU TaK, SIK 1€ MOKa3aHO Ha LIMKJIOrpaMi Ha pUCYHKY 3.

VY TakoMmy pa3i TpaHCHOPTHI MOTOKH OyAyTh pyXaTHUCh 0€3 3aTpUMOK y Yaci uepe3 Iepexpects,
3YMOBJIEHMM 3aTpUMKaMH IPaBOINOBEPTAIOUYMX aBTOMOOLTIB. KpiMm 11b0r0, 11€ JJO3BOJUTH 3BUIBHUTU
nepexpects BiJl aBTOMOOUIIB B mepioJ 3a00pOHHOr0O curHaiy cBitiogopa. Take peryntoBaHHS
3a0e3neunTh Oe3MeKy yCiX Y4aCHUKIB PyXy.

BYUCHOBKH. BmpoBamkeHHs 3alpolOHOBAaHMX 3aXOMdiB 13 PO3AUICHHS TPAHCIOPTHUX Ta
MIIIOXIJHAX MOTOKIB Y Yaci Ha PeryIbOBaHUX MEPEXPECTAX 3 BUCOKOIO IHTEHCHBHICTIO TPAHCIIOPTHOTO
Ta MIIIOX1THOTO PyXy 3MEHIITYE TPAHCIIOPTHI 3aTPUMKH Ta TIIBHIIY€E O€3IMEKy YYaCHUKIB JOPOKHBOTO
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pyxy. st miaTBepIKEeHHS 1aHOT Te3U CIIIJ 3MIMCHUTH MOJIETIOBAHHS PyXY Ha ICHYIOUHMX IEPEXPECTsX.
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Merta poOOTH — MiABUIIICHHS POXIJHOCTI aBTOIMOI3/iB-BaroBO3iB, a caMe JOCATHEHHS MaKCUMAJILHO
MOYJIMBOTO 3HAYEHHS KyTa MimidoMy, IO JIOJIa€ aBTOIMOI3] 32 PaxyHOK PO3POOKH METOAY TOYHOTO
BU3HAYCHHS OCHOBUX HABaHTaKeHb. [IpoaHalli30BaHO iCHYIOYI MareMaTH4YHI MOJENI pPO3paxyHKY
OChOBHX HABAaHTa)XEHb 0araTOBICHMX TPAHCHOPTHHUX 3aco0iB. 3ampoNOHOBAHO [Ba HANPSIMKU
PO3B’sI3aHHS 3a/aui BU3HAYCHHS OChOBMX HABAHTAXKCHb: CHCTEMa PIBHSHb 1 BUKOPUCTAHHS MOIYJIiB
cucteM 3d MozemoBaHHs. PO3B’S130K CHCTEMH PiBHSHB, TIOKa3aB BiIMIHHICT OCHOBHX HABAaHTAXEHb HA
3a7HIl BI30K TAraya i OCi HaMiBOpUYENy MiJ 4Yac pyXy Ha mimiioMm aBromnoi3my. Lle mae MOXIMBICTH
PO3B’A3yBaTH 33/1a4i ONTUMI3aLii PO3IOILTY KPYyTHOTO MOMEHTY TI0 OCSIX.

KuarouoBi cioBa: aBromoi3a, KyT MigidoMy, HIO J0JIa€ aBTOMOi3/, OChOBI HaBaHTAKECHHS,
MaTeMaTHYHA MOJIEITb.

DIRECTIONS OF OPTIMIZATION OF THE TRACTOR-SEMITRAILERS PERFORMANCES

T. Matviienko, A. Pavlenko

Kremenchuk Mykhailo Ostrohradskyi National University

E-mail: kamisama676@gmail.com, vpndocent@sat.poltava.ua

The purpose of this work is to improve a tractor-semitrailer mobility with tractor units by
increasing the tractor-semitrailer gradeability. This goal is achieved through the development of the
method of accurate determination of a road train axial loads. The existing mathematical models for
calculating multi-axle vehicles axial loads were analyzed. Suggested two directions for solving the
problem of determining axial loads: a system of equations and a 3d modeling systems modules
using. The system of equations solution showed the difference of axial loads on the rear tractor
axles and the semi-trailer axis during overcoming the rise of roads. This makes it possible to solve
the problem of optimizing the torque distribution along the axes.

Key words: a tractor-semitrailer, a tractor-semitrailer gradeability, an axles loads, a
mathematical model.

AKTYAJIBHICTb POBOTMU. Takuii napaMeTp NpoXiJHOCTI aBTOMOI3/a SIK KyT MiIHOMY, SIKUI
BiH MOXXE€ TMOJIOJIATH, BU3HA4Ya€ CIPOMOXKHICTH JOCTABKH BAaHTAXy 1O MiCLs MPU3HAYCHHS.
ABTOMOI3/IM-BaroBO3M MAlOTh 3a0€3MEUYUTH PYX SIK IO JIOPOTax 3arajlLHOr0 KOPHUCTYBAHHS TaK 1 B
ymoBax Oe3nopixoks. Lle crocyerbes nmepemimieHHs sk OyniBeTbHUX BaHTaXIB TaK BaXKKOI TEXHIKH,
y TOMy 4Huci OpoHboBaHOi TexHIKA. B YkpaiHi Ta cBiTi, monpu OyaiBeabHI HOpMHU OYIAIBHUIITBA
JOpiT, MalOTh BEIUKE MOIIUPEHHS AUISHKHA JOPIT 3 BEJIMKUM KyToM Timiomy. Lli miasHKH goOpir €
MEePEIIKOI00, SKI HE MOXKJIMBO TMOAOJATH O€3 3alydeHHs [OJAaTKOBOTO Tsrada, abo 0e3
BUKOPUCTaHHA 00 i3HMX JOpir (3a yMOBH, IIO € Taki). ¥ Oyap SKOMY BHIIQJKy TaKWi CTaH
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