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HIBUIIEHHA EOEKTHBHOCTI ®YHKLIOHYBAHHA IIEPEXPEIIEHD I IPHMHKAHD
B O/JHOMY PIBHI BE3 3SMIHH TEOMETPUYHHUX ITAPAMETPIB

Anomauisn

Beryn. [lns 3a6e3nedennst eeKTUBHOI pOOOTH BCiX TPAHCIIOPTHUX BY3JIIB JOPOKHBOI MEpexi
HEOoOX1IHOI0 YMOBOIO € Oe3MepepBHUM Ta Oe3MepeIKOIHIN PyX BCiX TPaHCIIOPTHUX NMOTOKIB. [IpaBuibHe
BU3HAUCHHS BTPAT Yacy TPAHCIIOPTHUX 3aCO0iB HA MEepPEXPEIECHHSX 1 MPUMUKAHHAX aBTOMOOLTBHUX JIOPIT
JaCTh MOXKIIUBICTH MiABHINUTH €(EKTHBHICTh iX (PYyHKIIOHYBaHHs O3 BHKOHAHHS PEKOHCTPYKIIi Ta
JI03BOJIUTH TOYHO OOIPYHTYBaTH HEOOXiHICTh 3MiHHU IX TEOMETPHUUHHX IMapaMeTpiB.

[Ipobnemaruka. JlocmipkeHHS OCHOBHHMX BHIIB MAaHEBPIB Ha TEPECIUCHHAX 1 MPUMHKAHHSX
aBTOMOOUTBHUX JOPIr B OJHOMY PiBHI € B&KJIMBUM 13 TOYKH 30py MiJBUILEHHS €()EKTHBHOCTI IX
¢ynkuionysanus. IlepexperieHHs Ta MPUMUKaHHS — € OCHOBHHMH €JIEMEHTAaMHU JIOPOTH, SIKi HampsmMy
BIUIMBAIOTh Ha TPOIYCKHY 3[aTHICTh BCi€l JOPOTH, TaK SK HEpepo3MOAil TPaHCIOPTHHUX TMOTOKIB
BiZOYBa€THCS caMe B WX By3JaX JOPOKHBOT MEPExKi.

[TuTanHIO HOCHIKEHHS PYXYy TPAHCIOPTHHUX MOTOKIB, MAHEBPYBAaHHS il 4ac pyXy Ta, 30KpeMa,
BTpaT 4Yacy TPAHCIOPTHUMH 3aco0aMHM Ha TIEPEXpPElICHHSIX 1 NPUMHKAHHSIX aBTOMOOUIBHUX JOpIT
MIPUCBSYECHO YMMAaJI0 HAYKOBUX TIpallb AiA4iB HayKH, Takux sk: JlobanoB B. M, T'oxman B.A., Xelt ©.,
Hpro [1. [Ipote Bci BigoMi TOCITiKEHHS TAIOTh y3arajJbHEHE CEPEAHE 3HAUCHHS 3aTPUMKH TPAHCIIOPTHUX
3ac00iB ITPK BUKOHAHHI MaHEBPY 3 APYTOPSAHOT JOPOTH Ha TOJIOBHY 1 HaBIAKH, a00 MPH MEepEeTHHI 1 30BCiM
HE BPaxOBYIOTh TAKOTO BaXKJIMBOT'O MOMEHTY SIK 3yIIHMHKA i OYIKYBaHHS MOKIMBOCTI MPOi3AY.

Meta. VYiockoHaleHHsT METOIMKM TIPOCKTYBAaHHsS IEPEXpelieHb aBTOMOOIIBHUX JOpIr
B OZIHOMY DIBHI 3 YpaxyBaHHSIM OCOOJMBOCTEH PyXy TPaHCHOPTY Ha IUX MEPEXPEIICHHSAX 3aJIeKHO Bij
IHTEHCUBHOCTI, HIBUJKOCTI, paiycy 3’131y Ta CKJiaJy TPaHCIOPTHOTO MOTOKY.

Marepianu Ta MeToaud. B OCHOBY iCHYrOYUMX METONIB 13 BH3HAYEHHS 3aTPUMOK aBTOMOOLTIB
Ha TepexXpelieHHIX 1 MPUMUKAHHAX 3aKJaJeHO 3MEHIICHHs IIBUJIKOCTI Ha MiX’13/1i 10 MepexperieHHs
a00 MpUMUKaHHS, MEPETHH aBTOMOOINBHOI Toporu abo BUKOHAHHS PI3HUX MaHEBPIB 3 PO3TOHOM abo
raJbMyBaHHSM, BPaxOBYIOUM YacTKOBE 3MCHIICHHS HIBHIKOCTI PyXy Ha TOJOBHiM a0po3i. 3aTpuMka
aBTOMOO1TBHOTO TPAHCTIOPTY, IO PYXAETHCS MO IPYTOPSIIHIM T0p03i, BpaXOBY€THCS TUILKHU Ha Tl TISAHII
JIOBXKUHA SIKOi JIOPIBHIOE HEOOXIIHIH BiJICTaHl JJIsi PO3TOHY aBTOMOOUIS 13 MIBUAKOCTI Ha MEPEeXPEIICHHI
70 HIBHJIKOCTI HAa OCHOBHIM 10po3i. AHasi3 METOMAIB MiJABHIIEHHS €()EKTHBHOCTI (PYyHKIIOHYBaHHS
nepexpenieHb i IPUMHUKaHb B OHOMY PiBHI 103BOJIUTH 3HAWTH BUPIIIEHHS TAKOTO MUTaHHS SIK JOLIBHICTD
3MiHU TEOMETPUYHHX [TapaMETPiB TPAHCIIOPTHUX PO3B’SI30K B OJJHOMY PiBHI IIUIIXOM PEKOHCTPYKIIi.

Pesynprati. ¥ cTarTi mpoaHaiizoBaHO IMOBIpHICTH O€3IMEPEeIKOAHOTO BIMBAaHHS aBTOMOOUIS 3
JPYTOPSIHOT JOPOTH Ha TOJIOBHY 1 HABMAKH, 3 YpaxyBaHHIM CEpeIHbOT TPUBAIOCTI BUILHOTO iHTEPBATY
Mi aBTOMOOUISIME OCHOBHOTO TIOTOKY Ta MK I'pyIaMH aBTOMOO1TiB. 3HAMICHO 3aJIeKHICTh TPUBAJIOCTI
BIJILHMX 1HTEPBAJIiB, Ta iX KiJILKOCTI, Bi/l IHTEHCUBHOCTI PyXY, CKJIaAy TPAHCIOPTHOTO MOTOKY, IIBUAKOCTI
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PYXy TpaHCIOPTHHX 3ac00iB. OTPUMAaHO P PIBHSAHB JJIS BU3HAYEHHS 3arajibHOI 3aTPUMKH TPAHCTIOPTY
MIpY BUKOHAHHI PI3HUX BUIIB MaHEBPIB 3aJI€KHO BiJl THITY TIEPECIiYCHHS Y MPUMHUKAHHS.

Buxopucranus orpumaHux (QOpMys IS PO3paxyHKY 3aTpUMKH Oyle IJIKOM AOIUIBHO TPHU
BHpilIeHH] Tpo0IeM 31 3MEHIIIEHHS TIePeBaHTAXXSHHS NIEPEXPEIIeHb 1 MPUMHUKaHb aBTOMOOLTBHUX JOPIT B
OITHOMY 1 O1JTbIIIE PiBHSX.

BucHoBku. 3a pe3yasraTamMu JOCHTIKSHHS 3aIPOTIOHOBAHO METOJ 13 BU3HA4YEHHS €(DeKTHBHOCTI
(hyHKIIOHYBaHHS TIepexpeieHHs a0o MPUMHUKaHHSA y TaHUX YMOBaX, 10 B MOJANIBIIIOMY J]a€ MOYJIUBICTh
0oOTpyHTYBaTH HEOOXiIHICTh PEKOHCTPYKINI HAa OCHOBI 3aTPHMOK aBTOMOOLTIB. PoboTa Moxke OyTh
BHKOPHCTaHA B MMPOEKTHUX IHCTUTYTaX MPH PO3pOOJIECHHI MPOEKTIB aBTOMOOITHHHX JIOPIT.

Knrouosi cnosa: aBTOMOOUTBHA 10pora, BUTBHUI I1HTEpBaN, 3aTpHMKa TPAHCIIOPTY, MaHEBD,
MepexpelieHHs, IPUMHUKaHHs, TPAHCTIOPTHHH 3aciO.

Beryn

3aranmpHa KiTBKiCTh aBTOMOOITFHUX IOPIT HA KiHelh XX CTOMTTS B YKpaiHi ckiranana 172 Tuc km,
Yy TOMY YHCII 3 TBEPAUM MOKPUTTAM 163 TiC KM. JloposkHS Mepeska 3 TBEpAUM MOKPHUTTAM Ma€ TyCTUHY
0,27 xm/kM?2. YHACITIZIOK B3AEMO/Ii1 BCIX BU/IIB TPAHCITOPTY Ta BCIX JIAHOK TPAHCIIOPTHOTO IPOIIECY CTBOPEHO
€IVHY TpaHCTIOPTHY cucTeMy. CYKYITHICTD YCIX MUISIXiB CIIOMYyYEHHS, IIOOYIOBAaHUX 3 YPaXyBaHHSIM BUMOT
€TMHOT TPAHCTIOPTHOI CUCTEMH, € €MHOI0 KOMIUIEKCHOIO MEPEXKEIO MIISAXIB CIIOIyYeHHS.

ABTOMOOUTBHI JTOPOTH TPOEKTyBamu Ta OymyBamu 3 1936 poky BIiANOBIIHO [0 pi3HHUX
HOPMAaTHBHUX JOKYMEHTIB B SKMX 3a3HaueHoO, I0 paniycw 3’i3aiB 1o 1974 poky Oynu piBHUMH 5 M.
36imbpiienns panaiycy 3°i3ay R 1o 15 m, 20 M, 25 M BinOyBaetbes micist 1974 poky. [lotpibno po3pobutn
3aXO/IM 3 PEKOHCTPYKIII{ iICHYIOUMX MepexpemieHpb 3aJIeKHO BiJl Cy9acHOI i1CHYI0UOi IHTEHCHBHOCTI PyXY
TPaAHCIIOPTHOTO TIOTOKY.

Pexomenparii oo reoMeTpUYHUX apaMeTpiiB MepexperieHb | MPUMUKaHb 3aJ1eKaTh Bil:

1. CymapHo{ iHTEHCHBHOCTI Ha JIBOX JI0pOTax (TOJIOBHIN Ta APYTOPSIHIN);

2. Bix KinbKOCTI aBTOMOOLNIB, 10 BUXOAATH ab0 BXOMIATH y TPAHCHOPTHHUU TOTIK TOJIOBHOI
JOPOTH.

Ha nepexpemienni abo mpruMHKaHHI aBTOMOO1JTI BUKOHYIOTh TaKi MAaHEBPH:
— TIOBOPOT JIBOPYY;

— TIOBOPOT IPaBOPYY;

— TIepei3 TOpoTH (s TIepeXpeIieHH).

ABTOMOOLITBHI TOpOTH OyyBajH B pi3HI 4acH 3 pi3HUMH MTapaMeTpaMu 3’ 1311iB, 110 6e3MmocepeTHbO
BITTMBAJIO Ha Oe3neky pyxy. Hapasi BuHrKIIa He0OXiTHICTh PO3pOOIEHHS peKOMEHIaIliN 13 peKOHCTPYKIIii
3’1311B 1 IPOEKTYBAaHHS HOBUX 13 YpaxyBaHHSIM CYy9aCHUX MOKAa3HHUKIB IHTEHCUBHOCTI, IBUAKOCTI, pajiyca
MTOBOPOTY Ta BUIY MaHEBPY aBTOMOO1IJIS.

YV mificHOCTI BCi iCHYIOUI METOIMKH HE BPAaXOBYIOTH KIJIBKICTh aBTOMOOLIB, sIKI IPOXOAATH 0€3
3aTPUMKH, Ta KUTBKICTh aBTOMOO1JTIB, IKi 3aTPUMYIOThCS Ha ITepexXpelieHHi a00 MpuMUKaHHI. MOXIIUBICTh
B’i3My aBTOMOOUTIB Ha TOJOBHY JOpOry a00 BHKOHAHHS MaHEBPY Ha TOJOBHIM JOPO3i 3aJeKHUTHh Bif
HasBHOCTI BUTBHUX iHTepBaTiB. Yac 3aTpUMKH TPAHCTIOPTHUX 3aCO0IB 3aJICXKHUTH HE TIJIHKHU BiJl HAsBHOCTI
BUTRHOTO 1HTEpBaIy, ajie 1 BiJl iHTepBaTy MPOXOIKEHHS IPyIH aBTOMOOLITIB Ha TOJIOBHIH OpO3i.

Ha 3akoHOMIpHICTE PyXy TpPAaHCIIOPTHHX 3acO0iB BIUIMBAE IOBEAiHKAa BOmiiB. Oxpemmii
BOJIiH, HAMAralO4YHCh JOCATTH BIACHOTO ONTHMAJIHOTO DIIlIEHHS, BCTyMae B KOHQIIKT 3 1HIIUMH, SKi
B3a€EMOJIIIOTH 3 HAM 3a JONOMOTOI0 OOTOHIB, NMEPECTPOIOBAHHS, 3MIHH CMYTH PyXy Ha TpAMId TUISHII
nopord. BUKOHyIOUM MaHeBp Ha TEpEeXpelieHHI YW MPUMHUKAHHI aBTOMOOIUTBHUX JOPIT OCHOBHOIO
po0JIeMOI0 B3aEMOii BOIIB € OYiKyBaHHS TPAHCIOPTHUM 3aCO000M MOXKIIMBOCTI BUKOHAHHS MaHEBDY.
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TakuM 9YUHOM BHUHUKA€ HEOOXITHICTH MOCIIKEHHS B3a€MOIIIi TPAHCIIOPTHUX IMOTOKIB, IO PyXalOThCS
TOJIOBHOIO Ta JPYTOPSAHOIO JAOPOTaMH Ui BUpIIMIEHHS TPoOIeM, TOB’A3aHMX 13 BTPATOI0 dacy Ta
TPUBATTUM OUiKyBaHHSIM.

OcHoBHA YacTHHA

[IpoekTyBaHHS TepexpenieHb Ta MPUMHUKaHb aBTOMOOITBHHUX OPIT BHKOHYIOTH Ha OCHOBI
IHTEHCHBHOCTI PyXy IO TOJIOBHIHM Ta IpyropsaaHiii moporax 6e3 ypaxyBaHHS PO3IMOJILTY IHTEHCHBHOCTI
PYXY 3a HaIpsIMKaMH.

Jns oOrpyHTyBaHHA TapameTpiB TepexpenieHb 1 MPUMHUKAHb JBOCMYTOBHX aBTOMOOLTHHHX
JIOpIT € OMWH KPHUTEpiH, 1le CyMmapHi 3aTPUMKH aBTOMOOITIB. 3aTPUMKH aBTOMOOITFHOTO TPAHCIIOPTY
MTOBUHHI OyTH BpaxoBaHi Ha KOHKPETHUX JIISHKAX JOPOTH. Taki AUISHKHA Jal0Th MOXKIIUBICTh BpaxyBaTu
3HIDKEHHSI IBUIKOCTI PyXy MpPY BHKOHAHHI MaHEBPY, IO XapaKTepPU3Y€EThCS 4acoM mpoizmy. Bigcranp
BiJI mepexperieHHs abo MPUMUKaHHS MMOTPIOHO PO3PaxOBYyBaTH 3 YpaxyBaHHIM IIIJISXY TadbMyBaHHS Ta
nuIAxy po3rony. Ha puc. 1 HaBeseHO OCHOBHI MOKa3HUKHY TIPY BUOOPI 30H 3MiHHU MIBUIKOCTEH PYXY.
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V, — HWIBUJIKICTh Ha TOJIOBHIH JI0PO3i; v, — MBHUIKICTH HA IPYTOPSA/HIN 10PO3i; v, — MBUIKICTH Ha 3131

Pucynox 1 — ManeBpu aBTOMOO1UIIB HA TPUMHUKaHHI

Touxu A, B, C po3ramoBaHi Ha BiicTaHi pO3roHY SIK Ha TOJOBHIHM JOPO3i, TaK 1 Ha APYTOPSIHIMH.

Manesp BA cknafgaerbes i3 DEKIIbKOX AUITHOK: AiNsSHKa B-1 — nmpois/ i3 MBUAKICTIO v ; ALISHKA
1-2 — ranpMyBaHHS aBTOMOOLIS BiJ Vv, 10 v, JUISTHKA 2-3 — TpOoT3/] 3a0KPYIICHHSI 31 IIBHJIKICTIO vy
JistHKa 3-A — pO3TiH Bij v, 10 v,. Manesp AC: ninsHKa A-4 — Mpoi3/ 31 IBUIAKICTIO V,; JUIAHKA 4-5 —
rajbMyBaHHs aBTOMOOLIS Bil v, 110 V,; MiNAHKA 5-6 — NpOi3/l 320KPYIIEHHS 31 MIBUJIKICTIO V,; JiNSHKA
6-C — posrin Bix v, 10 v,. Manesp CA ninsuka C-10 — npoisn i3 mBuakicTio v ; gitsaka 10-11 —
ragbMyBaHHs aBTOMOOLIA BiJl v, 110 vy ninstaka 11-12 — npoi3n 3a0KpymiieHHs 13 MIBHIIKICTIO vy IUISHKA
12-A po3riH Bij Vv, 10 V,.

Manesp AB: pinsnka A-7 — npoisa i3 MBUAKICTIO V,; JUISHKA 7-8 — rajgbMyBaHHS aBTOMOOLIA
BiJ v, 110 vy IISTHKA 8-9 — MpOoi3/] 3a0KPYIICHHS 13 MIBUAKICTIO vy ninstHka 9-B — po3riH Bijg Vv, 10 V.
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V 3B’A3Ky 3 THM, IO Y BUMAAKY HETMONAaAaHHA aBTOMOOUIS 3 JAPYTOPSIHOI TOPOTH Ha BUTbHUH
IHTEepBaJI, BHHUKAE 3aTPUMKA aBTOMOO1IIS (puc. 2).
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|:| — aBTOMOO1JTi, IO PYXAIOTHCS OE3MEPEIIKOTHO;

I — aBTOMOO1JIi, SIKi 3MYIIIEH] OYiKYBaTH.

Pucynok 2 — MaHeBpr aBTOMOOLITIB 13 3aTPUMKOIO

VY 1npoMy BHIIQJIKy TaJbMyBaHHS BHKOHYIOTH O 3yHMHHKH aBTOoMOOuUTA. Ha nminsHkax mpoismy
KpUBOI MIBUAKICTH aBTOMOOIJIS 30UTBITYETHCS IO MIBUIKOCTI Ha 3’13711,

BusHaueHHsT HanpsIMKIB HEIOCTaTHBO VIS PO3PAXyHKY 3aTPHMOK aBTOMOOUTBHOTO TPAHCIIOPTY.
3aTpUMKH BHHMKAIOTh NMPU BUKOHAHHI MaHEBPIB aBTOMOOUISIMH Ha NMPHUMHKAHHAX 1 TepeXpenieHHsIX
Yy pe3yabTaTi HeJOCTaTHhOI TPHUBAJIOCTI BIILHOTO IHTEPBAIY MK aBTOMOOUIAMH IO PYXarOThCA IO
TOJIOBHIH 10p03i. OCHOBHOIO YMOBOIO BUTBHOTO MPOi3Ty aBTOMOOLTIB 0€3 3aTpUMKH € HasiBHICTh BUTHHUX
IHTepBaJIiB MiX I'pyITaMi aBTOMOO1JIIB, III0 PyXar0ThCs 110 OCHOBHIH 10po3i. Pyx aBTOMOO1TiB 110 TOJIOBHIN
J0p03i XapaKTepH3yloTh IHTEHCHBHICTIO, MIBUAKICTIO Ta CKJIAaJOM TPAHCIOPTHOTO TOTOKY. LlboMy pyxy
BiJIMOBI/Ta€ pO3MOJILT BiTbHUX iHTEPBAIIB HA TOIOBHIH TOPO3i.

31 301IBIIEHHSM 3HAUYEHHS IHTEHCHBHOCTI PyXy Ha J0pOrax, M0 MePeTHHAIOTHCS, 301IBITY€EThCS
3aTpHUMKa ITiJ] 9ac BUKOHAHHS MaHeBpy (puc. 3).

[lin wac oOdYMCIEHHS 3aTPUMOK Ui KOKHOTO MAaHEBpPY BUTBHI IHTEpBAIH MK Tpylamu
ABTOMOOLITIB, TPUBANICTh AKMX MEHIIIEe HiXK TPUBAJIICTh BUKOHAHHS MaHEBPY, BXOASTH Yy 9ac MPOi3ay Tpynu
aBToMOOuTiB. Ha puc. 3 300paykeHO iHTepBa i MiXk aBTOMOOLISIMU B TPYIIi aBTOMOO1TIB.

[TpoekTyBaHHS TepexpemieHb i MPUMUKaHb aBTOMOOUIBHHMX JOpIT BHKOHYETHCS Ha OCHOBI
IHTEHCHBHOCTI PyXy TI0 TOJIOBHIH 1 ApyropsiaHiid moporax 0e3 ypaxyBaHHs PO3IOIiICHHS iIHTEHCUBHOCTI
PyXy 3a HarpsMKaMH.

3aTpUMKN BHUHHMKAIOTh IPM BHUKOHAHHI MaHEBpiB, AaBTOMOOUTAMH, Ha HPUMHKAHHSIX
1 MepexpemeHHsaX y pe3ylnbTraTi HeAOCTaTHhOI TPHBAJIOCTI BIIBHOTO iHTepBaly. OCHOBHOIO YMOBOIO
BUTRHOTO TIpOi3ay O3 3aTpUMKH € HasABHICTh BUIBPHHX IHTEPBATIB MK TpymamMH aBTOMOOIIIB, IO
PYyXaroThcs IO TOJIOBHIH 10p0o3i. BibHI iHTEpBamy MOBUHHI OyTH TOCTaTHIMH JIJIsl BAKOHAHHS MaHEBPY.

36ipHuk Hayxosux npaub «JOPOT'Y I MOCTU» www.dorogimosti.org.ua
228 ISSN 2524-0994. Dorogi i mosti, 2020. Issue 22



TPAHCIIOPTHI TEXHOJIOT'II

»
»

[HTEHCUBHICTH HA
JpyTOpsiAHiil [opo3i

3aTpUMKH

TTouatox pizkoro
30UIBIIEHHS 3aTPUMOK

»
»

IHTeHCHBHICTD Ha TOJIOBHIH JOPO31

Pucynok 3 — 3MiHa 3HaUCHHS 3aTPUMKH Ha APYTOPSIHINA TOPO3i TPH 3POCTaHHI IHTCHCUBHOCTI
Ha TOJIOBHIH JTOpo3i

Loinen— — Leinen

L ] e ] b P

tow2

to-c1
El (2]

t,, — {ac TpOi3y rpynu aBTOMOOINIIB, C; f ~— 4Yac HEOOXiJHMH I BUKOHAHHA MaHEBpY, C;
4ac OYIKyBaHHS BHUKOHAHHS MAaHEBPY

— TpPHBAJICTh BUIBHOIO IHTEpBaNY, C; ¢

BilTBbH ou 1

apromMoOing Ne 2, ¢; ¢ , — 4Yac OYIKyBaHHS BHMKOHAHHi MaHEeBpy aBromMoOinma Ne 3;

1 — aBroMo06iTb Ne 1; 2 — aBToMOO1TE Ne 2; 3 — aBTOMOOLTL Ne 3

Pucynox 4 — Cxema BIMBaHHS aBTOMOOLIIB 3 IPpyropsiiHOi JOPOTH B OCHOBHUH IOTIK TOJIOBHOT
Joporu

Ha puc. 4 300pakeHO TpH BUIaJIKU BIMBAHHS aBTOMOOUIIB 3 JPYropsgHOl JOPOrH B OCHOBHUM
MOTIK TOJIOBHOI JOPOTd. Y mepHioMy BUMaAKy aBToMoOuis Ne 1 mMae JocTaTHBO yacy AJisi BUKOHAHHS
MaHEBPY 1 MPOTKIPKae 0e3 3aTpUMKHU. Y IpyroMy BUIAJKY, Yacy /Uil BUKOHAHHS MaHEBpPY aBTOMOOiiIeM
Ne 2, HemocTaTtHbO, TOMy 4Yac O4iKyBaHHs aBTOMOOLIA Oyne ckmanatv ¢ . Y TPETbOMY BHIQJKY UIs
aBToMoO11s1 No 3 yac o4iKyBaHHs aBTOMOO1/Is HA BUKOHAHHS MaHEBPY CKJIA/IAE [ .

Yac ouikyBaHHs JUIsl aBTOMOOLISL CKJIAA€ThCs YaCTKOBO 13 7 Ta 4acy NMpOi3ay rpynu aBTOMOOLIIB
1.Y3 BapiaHTi yac o4iKyBaHHs / , Oy/ie CKJIaJaTh YaCTUHKY 4acy Bijl L

ABTOMOOLITB, SIKUH i1’ TKPKAE IO MPUMHUKAHHSI, YEKae, 1100 iHTepBaJl Yacy Ha rOJOBHIN J0po3i
OyB noctaTHiil s BUKOHAHHS Mawespy (7, > (¢, + 1 )). Y Bunaaxy, komn ymosa (7, > (1, +17 ))
HE BUKOHYETbCS, BHHHUKAa€ 3aTpUMKa TPAHCHOPTHUX 3aco0iB Ta YTBOPIOEThCS uepra. BimHomieHHs
(t,.* trp) /'t ., TIOKa3ye YacTKy JOJi BiJl KIILKOCTI aBTOMOOLIIB Ha JPyrOpsIHil 10po3i (V,), AKi MOKYTb
YeKaTH MOMEHTY BUKOHAHHSI MaHEBDY.

VY cymapHy 3aTpUMKy BXOIUTb SIK 4ac HAa BHMKOHAHHS MAaHEBPY, TaK 1 4ac, BUTPauCHUH Ha
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ralbMyBaHHS T[epe]l MaHeBpoM. ToJi SK Yac BHKOHAaHHS MaHEBpPY, Yy CBOIO Yepry, CKIAJIa€ThCs
0e3mocepeHbO 13 CaMOT0 MaHEBPY 1 MOIAJIBIIIOT0 PO3TOHY aBTOMOOINS 10 HEOOXiTHOT ITBUAKOCTI PYXY.

EdexruBHicTh (QyHKLIIOHYBaHHSI XapaKTEpU3YeThcs 3a0€3MEYCHHSIM TPOi3ay aBTOMOOLTIB Ha
TepexperieHHi a0 MPUMUKaHHI ITPU MiHIMaTBHIHN 3aTpUMIT 0€3 HAKOTTMYCHHS aBTOMOO1TIB /1711 BUKOHAHHS
MaHeBpy. PyX aBTOMOOIIIB 1O TONOBHIM MOpPO3i XapaKTepu3yOTh HAsSBHICTIO BUIBHHX IHTEPBAIIB, SKi
3a0e3MeUyIoTh BUKOHAHHS MaHEBpiB aBTOMOOIUIIB Ha mepexpelieHHi abo NpUMHUKaHHi. TpHuBaicTh
BUTPHUX IHTEPBAJIiB TOBHHHA OyTH OCTATHBROIO Ta Oe3mevHo0. BUXoas4u i3 11b0r0, IHTEHCHBHICTD PyXY
3 MOXJIMBHMH MaHEBpaMH He MOBHHHA OyTH OijbIlla BiJ HAasBHOCTI BUIBHUX IHTEpBajiB Ha TOJOBHIN
noposi. Ha puc. 5 moka3ano MaHeBpH pyXy Ha MPUMHUKaHHI.

B D -
7 .

A

Pucynox 5 — IlosiBa 101aTKOBUX BUIBHHUX 1HTEPBAIIIB HA TOJIOBHIHN 10PO3i

Hanpsimok BC mae 11 BitbHUX iHTEpBaIiB.

Hanpsmox BA — inTencuBHicTh NBa. Ilpn BHKOHaHHI 1IbOTO MaHEBPY 3BUIbHAETHCS [IBa, 110
nopisHioe inTeHcuBHOCTI NVBa. Ha Bigpizky DC Oyne I[1nc =11+ IIBa, y BunaaKy, KoJiu BeTMUMHa IHTEpBaJIiB
Ha TOJIOBHIN JOpo3i Oyae Oinblla iHTepBaly AJsl BUKOHAHHS MaHEBpY. SIKIIO 1 yMOBa HE BUKOHYETHCS
to Ha ninsgHI DC KiNbKicTh BITbHUX iHTEpPBaNiB HE 301TbITY€EThCS. Y TaKOMY pasi, CyMa iIHTEHCHBHOCTEN
NaB + Nac =11 + IIBa.

Te 5k came MOXKHA cKa3aTH i Ipo HanpsiMok JIB.

Nca =11+ Ilca.

VY pasi 301IbLICHHS] IHTEHCUBHOCTI PyXy 3a paXyHOK MaHEBPIB aBTOMOOIJIB, 3aTpUMKH OyayTb
pi3ko 3poctatu Ta He Oyne 3a0e3neyeHa epekTUBHICTh (PyHKIIOHYBaHHS IPUMUKAHHS. PeanbHe 3HaUeHHS
3aTPUMOK aBTOMOOLTIB HEOOXiTHO /T OOTPYHTYBaHHS JOIUTFHOCTI MTPOBEACHHS PEKOHCTPYKIIii.

Hwxde onrcano peKOMeHI0BaHUI METO/ 13 BU3HAUCHHS 3aTPUMOK aBTOMOO1JIiB Ha IIepexpelleHH]
abo MpHUMHUKaHHI 3 YpaxyBaHHSM aBTOMOOUTIB, SIKi BUKOHYIOTh MaHEeBp Oe3 3aTpUMOK, a TIIbKH 31
3HMKEHHSIM IIBHJIKOCTI PYXY.

KinbkicTh aBTOMOO1ITIB, IO IPOTKHKAOTE 0€3 3YITMHKNA 00UUCITIOIOTH 32 (POPMYJIOH0:

n6,3A = NZ - n3an’ (l)
e N, — IHTEHCHMBHICTb PyXy Ha APYTOPSIHIN 10PO3i, aBT/TOL;
1. — KUIbKICTh aBTOMOOLIIB, SIKi OUiKyIOTh BUKOHAHHS MaHEBDY, IIIT.

3atp
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3arajpHa 3aTpUMKa TPAHCIIOPTY, i/l Yac BUKOHAHHS Oy/Ib-sSKOTO MaHEBpY, Oy/ie JOPiBHIOBATH:

" - - 2
¢ t3ar + trp _ nrpNz (tsar + trpynu) t3ar +trp _ nrpNz (tsar + trpyrm) (2)

=n

sarp ~ "'saTp - = = = S
2 36001, n, 2 7200-21,,,,., 1,
tzar + tr M
ze 2% — cepeHs TPUBAIICTh 3aTPUMKH, C;
2
M ™ KITBKICTh aBTOMOO1ITIB, SIKi YeKalOTh MOMEHTY BUKOHAHHS MaHEBDY, IIIT;
N, — IHTEHCHBHICTh PYXy Ha JPYropsHiit 10posi, aBT/TO[I;
¢t — 4ac, HeoOXiTHU JJIsi BAKOHAHHS MaHEBDY, C;

3ar

trp — CEepeIHs TPUBATICTH MPOi3ay 1 rpynu aBTOMOOLIIB, C.
BucnoBkn

Pyx aBTOMOO1JIBHOTO TPAHCIIOPTY € CKIIATHUM IIPOIIecoM, depe3 6arato GpakTopis, siKi BIUTHBAIOTH
HaHBOTO. J[0 TakKX (haKTOPiB HAJIEKATh: JOPO’KHI YMOBH; IHTEHCUBHICTb 1 CKJIaJ] pyXY; ICUX0(131070T1YHHHA
CTaH BOJisl; CTaH aBTOMOOUIS; 3aco0u peryiroBanHs pyxy. CyMmicHUI BIUIMB yCiX (hakTOpiB, IO AilOTh
Ha TPAHCIIOPTHHUH TOTIK 1 SIKi BECh Yac 3MIHIOIOTHCS B IMPOCTOPI Ta Yaci, 3HAYHO YCKIIATHIOE PO3YMIHHS
3aKOHOMIPHOCTEH PyXy TPaHCIIOPTHUX IOTOKIB 1 3B’SI30K XapaKTEPUCTUK TPAHCIOPTHOTO MOTOKY MiX
coboto. BupimenHs 1iei npoOiieMu JeKUTh Y BUKOPUCTAHHI METOIB MATEMaTUIHOTO MOJICITFOBAHHSL.

VY cTarTi MpoaHai30BaHO IMOBIPHICTH O€3MEePENTKOAHOTO BIMBAHHSI aBTOMOOLIS 3 APYTOPSIHOT
JOpPOTM Ha TOJOBHY Ta HAaBIAKH, 3 ypaxyBaHHSIM CEpPEIHbOI TPUBAJIOCTI BUIBHOTO I1HTEpBATYy MiX
aBTOMOOUISIMA OCHOBHOTO TIOTOKY Ta MiX TpylamMH aBTOMOOUTIB. 3HaiIEHO 3alieKHICTh TPHBAJIOCTI
BUIBHHX IHTEPBANTIB, 1 IX KITBKOCTI, BiJ IHTEHCUBHOCTI PYXY, CKJIaAy TPAHCIIOPTHOTO TOTOKY, ITBUIKOCTI
PYXy TpaHCHOPTHHUX 3ac00iB. OTpUMaHO Psil PIBHAHB AJIS1 BU3HAYCHHS 3arajbHOI 3aTPUMKH TPAHCIOPTY
IpU BUKOHAHHI PI3HUX BHJIIB MaHEBPIB 3aJCKHO B THITy MEPeCcideHHS YM MPUMHUKAHHS. 3HAIOUH
CKJIaJ] TPAHCIIOPTHOTO ITOTOKY, HOTO IHTCHCHBHICTH 1 3aKOHOMIPHICTH PO3IMOAUTY BITRHUX IHTEpPBAIiB
MiXK aBTOMOOITISIMU Ta TpylamMy aBTOMOOLTIB, 32 JOTIOMOTOIO 3alIPOIIOHOBAHOTO METOAY MOKIMBO Oyne
pO3paxyBaTu sIK 4ac 3aTPUMKH aBTOMOOUIIB, IO OYiKYIOTh MOXKJIMBOCTI BUKOHAHHS MaHEBpPY, TakK 1 iX
KIUTBKICTB.

VY pesynbTari MpoOBEICHOTO JOCIIIKEHHS 3alPOINIOHOBAHO METOJ| i3 BU3HAYCHHS €()EeKTHBHOCTI
(GyHKI[IOHYBaHHS TIepexpelieHHs] a00 MPUMHUKAHHS y pealbHUX YMOBaX i3 BpaxyBaHHSM ycCix (hakTopis,
K BIUTMBAIOTH Ha O€3MepepBHUIT pyX TPAHCIIOPTHOTO MTOTOKY B MEXaX IEePeXpelieHb i TPIMHUKAHb.
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INCREASE THE EFFICIENCY OF THE FUNCTIONING OF INTERSECTIONS AND ROAD
JUNCTIONS WITHOUT CHANGING THE GEOMETRIC PARAMETERS

Abstract

Introduction. A prerequisite for ensuring efficient operation of all transport nodes of the road
network is a continuous, barrier-free traffic flow. Correct determination of vehicle time losses at
intersections and junctions of roads will make it possible to increase the efficiency of their operation without
reconstruction and will allow to accurately justify the need for changing their geometric parameters.

Problem Statement. Research on the main types of maneuvers at intersections and junctions of
roads at the same level is important in order to increase the efficiency of their functioning. Intersections
and road junctions are the main elements of the road that have a direct impact on the capacity of the entire
road, as the distribution of traffic flows takes place at these points on the road network.

A lot of scientific works are devoted to the study of traffic flows, manoeuvres and especially time
losses of vehicles at intersections and junctions of roads, such as those of Lobanov, V.M, Hokhman V.A.,
KhejtF., Driu D. But all known studies provide a general average of the delay of vehicles when maneuvering
from a secondary road to the main one and vice versa or do not even include such an important moment
as stopping and waiting time during the road crossing.

Objective. Improve the design of intersections and road junctions at the same level, taking into
account the peculiarities of traffic at intersections and road junctions at the same level, depending on the
intensity of traffic, speed, radius of descent and composition of traffic flow.

Materials and methods. Existing methods for determining vehicle delays at intersections and
junctions of roads are based on slowing down before approaching an intersection or junction, crossing
a road or performing various maneuvers by accelerating or slowing down while only partially reducing
speed on the main road. Delay on a secondary road is only considered on a section whose length equals
the necessary distance of car acceleration from intersection speed to the speed on the main road. The
analysis of methods to increase the efficiency of intersections and junctions functioning at one level will
allow finding a solution to such a question as expediency of changing geometrical parameters of transport
interchanges at one level by means of reconstruction.

Results. The article analyzes the possibility of free inflow of the car from the secondary road to
the main road and vice versa, taking into account the average duration of the free interval between the cars
of the main traffic flow and between groups of cars. Dependence of the duration of free intervals as well
as their number on the speed, traffic intensity and composition of the transport flow was found. Several
equations are obtained to determine the total delay of transport at the moment of performing different
types of maneuvers depending on the type of intersection or junction.

The use of the received formulas when calculating the delay will be useful in solving problems to
reduce congestion at intersections and road junctions at one or more levels.

Conclusions. As a result, the study proposes a method for determining the performance of
intersections or road junctions under the present conditions, which makes it possible to justify the need
for reconstruction based on vehicle delays in the future. This work can be used in project institutes during
road project development.

Keywords: motor road, free interval, transport delay, intersection, junction, vehicle.
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