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B cTratbe oyeHuBaloTCsl TOHUMaHuNe

U TPAKTOBKAa Hay4HbIX KaTeropuii
«HaAEXHOCTb», «OTKa3», «KOHreCTus».
O60cHOBbIBaeTCSI BO3BMOXHOCTb
ncrnosib30BaHUS rMoka3aresisi ypOBHS
o06CcnyXUBaHUS KaK KPUTEPUSI HAAEXHOCTU
PYHKLMOHUPOBAHWS YJINHHO-[0POXXHON
ceTu, umes B BUAY, YTO OH oTpaxkaeT

B KOMIJiekce AaHHble 06 9KOHOMUYHOCTH,
yAob6cTBe n 6e30nacHOCTY ABUXEHUS,

a nocpencTBOM 3TOro U COCTOsIHuE
TpaHcrnopTHoro notoka. Mpusoasarcsa
pasHbie NoAxoAbl K ornpeaesIeHnIo ypoBHS
ob6cnyxuBaHus, K knaccugukauumn
0cobeHHOCTeV U MPU3HAKOB BbIMOJIHSIE MO
paboTbl. PopmynupyoTcs AanbHenmne
HanpaBJiIeHUsl COBEPLIEHCTBOBaHUS
HanéXHOCTU aBTOMOOUJIbHbIX AOPOr, MONCKA
Haunbosiee BapuaTUBHOIO rnoka3sartess
6e30TKa3HOCTU ropPOACKOI TPAHCIOPTHOM
certum.

KntoyeBbie c/ioBa: yiim4HO-40POXHAs CETb,
HanEXHOCTb, KOHreCTUs, MOTOK, OTKa3,

ypOoBeHb 00CIYXNBaHWS, BDEMEHHOV Bypep,
6ydepHbiii nHaekxc.
|
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BESOINACHOCITE

YpoBeHb 00CNyXuBaHus
KaK noKkasartesib HagEXHOCTHU
Y/INYHO-A0POXXHOM CeTn

Muxaiinoe Arexcarndp
FOpveeun — doxmop mex-
HUMeCKUX HayK, npogheccop
Hpkymckoeo HayuonansHoeo
UCcne008amenscKoeo mex-
HUYeCK020 yHUGepcumema
(UpHHUTY), Uprkymck,
Poccus.

Iop6ynos Poman Hu-
Koaaeus — acnupanm
Kaghedpvt agmomoounbHO0
mpancnopma UpHUTY,
HUpkymck, Poccus.
Iop6ynoea 3unauda
Bacuavesna — karnouoam
KOHOMUHMECKUX HAYK, 00-
uenm UpHUTY, Hpiymck,
Poccus.

3uHanpa FOPBYHOBA
Zinaida V. GORBUNOVA

YCITOBUSIX BBICOKOI 3arpy3KH ABVDKEHU -

€M JIOpOT OOI1IETO ITOJIb30BAHMSI U YJTMY-
HO-JIOPOXKHBIX CETEI 0CO00 aKTyaTbHOM
CTAaHOBUTCH 3a7aya o0ecrieyeHus HalEXKHOCTU
nX (PYHKILIMOHUPOBAHUSI, YTO TPEOYET, B CBOIO
ouepeib, pa3pabOTKU COOTBETCTBYIOIITUX KOJIH-
YECTBEHHBIX KPUTEPUEB OLIEHKU HAIEKHOCTH.
B Poccniickoit @enepariny TpaKTOBKY Tep-
MHWHA «HAJEXHOCTb» B TEXHUKE OIpEIEISIeT
T'OCT 27.002-2015, ycraHaBIMBaIOIINIT OCHOB-
HbIe TTOHATHS B 3TOM 001acT. OOBEKTOM MPU-
meHeHus1 OCTa MoxeT ObITH COOpOYHAas
enMHuIIa, AeTajllb, KOMIIOHEHT, 3Je€MEHT,
YCTPOMCTBO, (DYHKIIMOHAIbHAS €IMHUILIA, 000-
pyaoBaHue, U3IENNe, CUCTEMA, COOpYKeHue [2].
Tlon napéxHocteio, cornmacHo 'OCTy, mo-
HUMAETCsl «CBOMCTBO 00BEKTa COXPAHSITh BO
BpEeMEHH CITIOCOOHOCTD BBITTOJTHSTH TpeOyeMbIe
(GYHKIIMY B 3aIaHHBIX PEXUMaxX U YCIOBUSIX
MPUMEHEHMSI, TEXHUIECKOTO OOCITyKBaHUS,
XpaHEHUS ¥ TpaHCTIOPTUPOBaHUS». Takske 1aHO
TpYMeYaHKe, YTO HaAEKHOCTD SIBJISICTCST KOMIT-
JIEKCHBIM CBOMCTBOM, KOTOPOE B 3aBUCUMOCTH
OT Ha3HAYEeHUST 00BEKTa MOXKET BKITFOUATh B CE-
051 0€30TKa3HOCTh, PEMOHTOIPUTOTHOCTD, BOC-
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CTaHABJIMBAEMOCTh, TOJITOBEYHOCTb, COXPAHSI-
€MOCTh, TOTOBHOCTb WJTU OTIPENIeNIEHHBIE Coue-
TaHUsI TUX CBOMCTB [7].

PaccMoTpuM HangKHOCTb aBTOMOOMILHOI
noporu ¢ atux nozunuii. [To FTOCTy cucremoit
BBICTYIaeT 0OBEKT, MPEACTaBISIIOIMI OO0
MHOXECTBO B3aMOCBSI3aHHBIX 2JIEMEHTOB,
paccMaTprBaeMbIX B OTIPEICTIEHHOM KOHTEKCTE
Kak eIMHOE 11eJI0e 1 OTAETIEHHBIX OT OKPYXKa-
OILIEl Cpeibl, TOOTOMY B paMKax MCCJIEI0Ba-
HUS OyIeM MCXOOWUTh M3 TaKUX CUCTEMHBIX
MPU3HAKOB.

ABTOMOOUJIbHASI AOpora, coriacHo [1], —
3TO OOBEKT TPAHCITOPTHOW MHMPACTPYKTYPHI,
TpeTHa3HAYeHHBIN TSI ABVKEHUST TPAHCIIOPT-
HBIX CPEICTB U BKITFOUAIOITHIA B Ce0sT 3eMeJTbHbIe
Y4acTKM B TPaHUIIAX MTOJIOCHI OTBOJIA U PaCTIO-
JIOXKEHHBIC HA HUX WJIM TIOJ HUMH KOHCTPYK-
TUBHBIE 2JIEMEHTBI (JOPOKHOE TTOJIOTHO, JIO-
POXXHOE TTOKPBITHE W TIOMOOHBIE JIEMEHTHI)
W JIOPOXHBIE COOPYKEHUS, SIBIISIIONINECS e
TEXHOJIOTMIECKON YaCThIO — 3aIlIUTHBIE COOPY-
JKEHUST, UICKYCCTBEHHBIE JOPOXHBIE COOpPYXKe-
HUSI, TIPOM3BOJICTBEHHBIE OOBEKTHI, JIEMEHThI
00yCcTpOiCTBa aBTOMOOUJILHBIX JOPOT.

Cy1iecTByeT psii HOPMaTUBHBIX TOKYMEH-
TOB, KOTOPBIE OTIPEIEIISTIOT TPEOOBAHMS K aBTO-
MOOUJIBHBIM JoporaM |3, 4, 6]. IIpeaycMoTpeH-
HbIE B HUX CTaHAAPThI 1 TIpaBWJIa KacaloTcsl He
TOJIbKO KOHCTPYKTUBHBIX OCOOCHHOCTEN J10-
POKHOTO TIOKPBITHSI, MATePUAJIOB, HO U ITPETb-
SIBJISTIOT TPEOOBAHMSI HEMTOCPEICTBEHHO K (DYHK-
IIMOHWPOBAHUIO JTOPOL.

Hcxons w3 npuBenéHHON paHee GopMynn-
POBKU, OCHOBHOI (DyHKIIME! aBTOMOOMILHOM
JIOPOTH KaK CUCTEMBI SIBJISIETCSI OOecTiedeHe
BO3MOXKHOCTH JIBVKEHMSI TIO HEH TPAHCTTOPTHBIX
cpenctB. JIormuyHbIM ObLIO ObI MPEANONIOKUTD,
YTO JBUXKEHUE JOJKHO OCYIIECTBIISITHCS C OIpe-
JIeJIEHHBIMA TIapaMeTpaMU, BOSHUKHOBEHIE
OTKa30B (HampuMep, 3aTop) O3HAYaeT HEBbI-
TOJIHEHUE 3aIaHHOI (DYHKIIMU, TO €CTh Hapy-
maeTcs cBoiicTBo 0e30TKa3zHoCcTH. A TOCT 1oz
0€30TKa3HOCTBIO [TOHMMAET CBOMCTBO OOBEKTa
HETIPEPBIBHO COXPAHSThH CITOCOOHOCTD BBITTOJ -
HATb TpeOyeMble (PYHKIIUK B TEUCHIE HEKOTO-
pOro BpeMEHHU WJTM HApaOOTKU B TIPETyCMOTPEH -
HBIX peXUMaX U YCIOBUSAX TpUMeHeHus [2].

TTox oTKa30M ke B JTaHHOM CITyJae CliemyeT
TIOHMMAaTh COOBITHE, 3aKITIOYalOIIeecsT B Hapy-
IIEHUU pabOTOCTIOCOOHOCTU COCTOSTHUSI O0b-
ekta. B 3apybexHoll nuTepaType ISl TaKUX
CUTYalIIi UCTIOb3YETCsI TEPMUH «KOHTECTHUST»
10/T KOTOPBIM TIOHUMAETCSI TO COCTOSTHUE 3a-
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rpy3ku yauuHo-nopoxkHoii cetu (YA C), Koraa
00BEMBI TOPOKHOTO JIBUXKEHUS TPUOIVDKAIOTCS
K IPOITYCKHOM CITOCOOHOCTY WJIY TIPEBBIIIAIOT
e€. KoHrecTust MOXXeT ObITb PEKYPPEHTHOM WU
HepeKyppeHTHOI [9].

JloGaBMM, YTO OTKa3 MOXET CUMTAThCS pe-
CYPCHBIM, €CJT OOBEKT JOCTUTAET TIPEIETbHOTO
COCTOSTHUSI, TO €CTh 3aTOP, KaK y3Ke TOBOPUJIOCH,
BO3HUKAET MIMEHHO BCJIEZICTBHE HEOCTATOYHOM
TPOITYCKHOM CITIOCOOHOCTH JOPOTH, HYKE pac-
YETHOTO MOTOKA. BHE3armHbIi OTKa3 XapaKTepy-
3yeTcsl CKAYKOOOPa3HBIM TEePEX0IoM 00bEKTa
B HEpabOTOCIMOCOOHOE COCTOSIHUE, PEIKUM
TTOBBIIIEHUEM PUCKA JIOPOKHO-TPAHCIIOPTHOTO
npowuciecTsus [2].

C TOUYKHU 3peHuUsl ToJb30BaTe/Ieil aBTOMO-
OWJIbHBIE JOPOTY OOLIEro MOJb30BaHUs, ro-
POJICKHE YJIUIIBI U TPACCHI IOJKHBI 00eCTIeur -
BaTh KOM(MOPTHOCTh, CKOPOCTh M Oe3orac-
HOCTb JOPOKHOTO ABVKEHMS. DTH TPU TTOKa-
3aTesisl 00s3aHbl OBITH IO BO3MOXHOCTH
MaKCUMU3UPOBaHbl. Harpumep, nBrxeHue
MOXET CTAaHOBUTHCS Pa3HBIM: BO3MOXHOCTb
JIBUKEHUST aBTOMOOMIIE CO cpefHeil CKopo-
CTBIO He OoJTee 5 KM/d ToXe IBIKEHUE, OTHA-
KO OHO YK€ He OY/IeT YTOBJIETBOPSITH OOBIYHBIM
KPUTEPUSIM CO CTOPOHBI TIOJIb30BaTEN Sl U MO-
JKET CUUTAThCSI OTKA30M.

ITo Mepe yxymiieHus yCIOBUI TSI Tiepe-
MeIIEHMS IOpoTa TIEPEXOINT B IPEI0TKA3HOE
COCTOSTHUE, XapaKTepr3yeMOe ITOBBIIICHHBIM
puckoM. Takoe cocTosTHYE MOXKET BOSHUKHYTh
KakK B pe3yJIbTaTe BHyTPEHHUX ITPOIIECCOB, TaK
U BHEIIHUX BO3IECUCTBUI Ha OOBEKT B MPO-
1ecce ero yHKIIMoHupoBaHus. IamMeHeHue
KaKUX-JIM0O MapaMeTpOB TOPOXKHON ceTH,
CHIDKEHUE CKOPOCTH, HapacTarolasi UHTeH-
CHUBHOCTb JIBUXKEHUsI HaBepHSIKa OyIyT CITO-
CcOOCTBOBATD YXYAIIEHUIO CUTYalnu. Jlopoxk-
HO-TPaHCITIOPTHOE TMPOMCIIECTBUE, KOTOPOE
CYIIECTBEHHO OTPAaHMYMBAET MPOITYCKHYIO
CTIIOCOOHOCTh MOPOTH, TakKe MPUBOAUT €&
B ITpeIoTKa3Hoe cocTostHue. OTKa3 Mponu30ii-
IET B cayuae, ecau nociaeactsus ATIT He
YCTPAHST B KpaTJaillie CpoKH WIn, Hallpy-
Mep, B CITydae yXyAIIeHUs TOTOIHBIX YCJIOBUHT
(cHeroma, MOATOIJICHNE B PE3YJIbTATe JTUB-
HeBBIX Joxael, rogonén). Ho 6onee Bcero
OIAaCHO BO3HUKHOBEHME UPE3BbIYAHBIX CH-
Tyauuii [2].

IIpenoTkazHoe COCTOSTHME CITOCOOHO CO-
XPaHSIThCS HEOMPENEJIEHHO A0JITOe BpeMsi, TM0O
JKe TIepeiTH KaK B COCTOSTHHE O0TKa3a, TaK U B pa-
Oouee coctosHue. B ciydae, ecnu oOHapyXeH-
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HBII OTKa3 CO BPEMEHEM CaMOYCTPaHUJICS, TO
OH Ha3bIBaeTCsl COOEM.

JL1st onpenesieHusT TIPeI0TKa3HOTO COCTOSI -
Hus 'OCT mpenrosaraeT UCIOJb30BaHUE
KPUTEpHs, OTPaXKaloIIero HEKNe pealbHbIC
MPU3HAK WJIA COBOKYITHOCTB ITPU3HAKOB IIPEI-
OTKa3HOT'O COCTOSIHUST 00BbeKTa [2].

B nanbHeliem, ecau XxapakTep JIBUKSHUS
TIPOIIOJTKAET HE COOTBETCTBOBATh TPEOOBAHNSIM,
aBTOMOOWJIbHAST TOPOTa MEPEeXOUT B Hepabo-
TOCTIOCOOHOE COCTOSTHUE, B KOTOPOM OHa He
MOKET BBITIOTHSIT XOTSI OBI OHY TOJIOKCHHYIO
(GYHKILIUIO.

Bripouem, Takoit Kputepuii B OTHOIIICHUH
aBTOMOOMJIBHBIX JOPOT C TOYKU 3pECHUS UX
yHKIIMOHAIA, HAIIO TIPU3HATH, HOPMATUBHO HE
ycTaHoBjieH. To ecTh He omnpeeseHo, KaKoro
pa3Mepa 3aTophbl TOTYCTUMBI, KaKasi CpeIHsIsT
CKOPOCTb AOJIXKHA ObITh.

Crenytoliiee TOHSITHE, KOTOPOE TOJIKHO
KacaThCsI aBTOMOOMJILHOM JTOPOTH, SIBJISIETCS
Hapabotka. [Tog HapaGOTKOI MOHUMAaeTCs Mpo-
JIOJDKUTETbHOCTD UM 00BbEM paboThl 0OBEKTA.

ABTOMOOMITBHAS OpPOTa B paccMaTpuBae-
MOM HaM1 KOHTEKCTE MOXKET UMETh HeOTpaH! -
YEHHBIN pecypc 1o BpeMeHH, IIPUYEM B HEKO-
TOPBIX CITydasix 3HaYeHMe TToKa3aTelist HapaboT-
KU CTPEMUTCST K OECKOHEUHOCTH, 11 3TO TIPY TOM,
YTO 0TKA3 TOPOXKHOTO MOJIOTHA KaK (PU3NYECKO-
T'O 00BEKTa MOXKET ITPOU30MTH MHOTOKPATHO 32
J11I000¥ 0003puMbIii Tiepuoa. Takasi cutyarus
BO3MOXKHA, €CJTM CBOEBPEMEHHBI PEMOHT aB-
TOOOPOTW He OYyAeT IMPUBOIUTH K 3aTOpaM,
B IPOTUBHOM CJIydae BO3HUKAET 3aBUCHUMBINA
0TKa3, KOTia HEBO3MOXKHOCTb TIePeMEIIIEHUS IO
Heli cBsI3aHa C M3HOCOM JIOPOXKHOTO TIOJIOTHA.

Tem He MeHee, eclii 3aTOPbl BO3HUKAIOT
TIEPUOINIECKH, HATIPUMED, €KeTHEBHO B Yac-
MK, TO BO3HUKAET oOpaTHas KapTWHA, KOraa
JIOPOKHOE TTOJIOTHO HAXOAMTCS B XOPOIIIeM
TEXHIIECKOM COCTOSTHUM, HO ITIPY 3TOM JOpoTa
He BBIMNOJIHSIET cBoUX (pyHKLMIA. B cityyae, eciu
TaKasi CUTyallusl peryJisipHa, MOXHO TOBOPUTH
O IIMKJIMYHOCTH OTKA30B 1 PAaBHBIX ITPOMEXKYT-
Kax HapaDOTKM Ha OTKa3.

B 11060M BapraHTe OLIEHKU U POTHO3UPO-
BaHUsI OTKA30B CJIEYET OTIPENEIISITh UX KPUTE-
puit 1 ipuunHy. [ToCKOIBKY B TEXHUYECKOM
JIOKYMEHTAIIM1 He OTPaXKaloTCsl KPUTEPUN OT-
Kaza Mo NoTeHMaIbHOM MPOITYCKHOM CIOCO0-
HOCTH U, TIO CYIIIECTBY, HE OLICHMBAETCS TAHHBIN
rapamMeTp, TO 3TO 3HAYMTEIHHO BIUSIET HA Op-
raHMU3aLMIO0 TPAHCTIOPTHOTO COOOIIIEHUSI.

Ipu mosIBNICHNN TTepeMesKaIOIITXCST U TTPO-
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YUX BUJOB OTKa3a, BOSBHUKHOBEHUE KOTOPbIX
MOXHO CITPOTHO3UPOBATh, OJIb3YSICh 3apy0exK-
HOW TEPMUHOJIOTUEN, MBIl MOXEM TOBOPUTH
0 PEKYPPEHTHOI KOHT€CTUH, a MPY BHE3AMHBIX
OTKa3ax — O HEPEKYPPEHTHOIA.

dakTUUecKUe 3HAYEHUS MMapaMeTpoB
B ONpPeIeIEHHBII MOMEHT BpEMEHU XapaKTepu-
3YIOT CTETIEHb TOTOBHOCTU OOBEKTA K BBITIOJIHE-
HUIO 3aJaHHBIX (DYHKIIUI B pacCCMaTPUBAEMBbIX
YCJIOBUSIX.

T'OCTowm ycraHaBnuBaeTcs KJTacCU(UKALIUS
OTKAa30B MO KPUTUYHOCTHU:

1. Kputnyeckuii — 310 3aT0p, KOTaa CKO-
POCTb ABWUXKEHUS 3HAUUTEJIBHO HIKE MPOTHO-
3UpyeMoil (TpedyeMoil) Moab30BaTeISIMU.

2. Hekputnyeckuit — Korma 3aTpyaHEHO
JBIKEHUE, HO TOTOK aBTOMOOWJIEH CoXpaHsieT
CKOPOCTb, OJTM3KYIO K MAKCUMAITBHO Pa3pelliEH-
HOI1 (ONTUMAJIbHOM, KOM(MOPTHOIA).

JBrKylIMecs 1o aBTOA0pOre SKUMaXH B TO
K€ BpeMsl SIBJISIIOTCS YaCThIO JIOTUCTUYECKOMN
cucteMbl (1enu). OTKa3 AJOPOrY BbIMOJIHSITh
CBOM (PYHKIIMY O TIEPEMELLIEHUIO aBTOMOOWITE I
MPYBOIUT K OTKA3Y B JIOTMCTUYECKOM LIETIN, UYTO
B CBOIO OYEPE/Ib BIMSET Ha CIIEAYIOIIUE 3BEHbS
cucteMbl. B naHHOM citydae, ecii Takoii OTKa3
BO3HUKAET LIUKJIMYECKHU, TO OH paccMaTprBa-
€TCs ye KaK CUCTeMaTUYeCKUil, OMHO3HAYHO
BBI3BAHHBII OMpeAeIEHHON MPUYUHOM, KOTO-
past MOXET ObITh yCTpaHEeHa TOJIbKO MO UKa-
1IMeil MpoeKTa Ui MPOU3BOACTBEHHOTO MPO-
1ecca, MpaBuil 9KCIUTyaTalluy U CoAepKaHus
JIOKyMEHTALWU.

C TOUKM 3peHHs yCTPAaHEHUS OTKA30B aBTO-
MOOUJIbHASL JOpOra MOXET ObITh OTHECeHa
K 00BEKTaM CO CITOCOOHOCTBIO K CAMOBOCCTa-
HOBJICHUIO, TO €CTh IO MEPE CHIDKEHUS TPAHC-
TMOPTHOTO CpOoca 3aTop MOCTENIEHHO UCYE3aeT
U BOCCTaHABJIMBAETCSI HOpMaJIbHOE (DYHKIIMO-
HUpOBaHue 00bekTa. PaccMoTpeB aBTOMOOWITB-
HYIO IOPOTY KaK TaKyl0 CUCTEMY, Mbl TPUXOAUM
K BBIBOY, YTO OHA BBICTYIIA€T TEXHUYECKUM
00BEKTOM, Ha KOTOPBIA pacpoOCTPaHSIOTCS
TEPMUHOJIOTUS IO HAIEXKHOCTH B TEXHUKE U BCE
JOCTYITHBIE U IPUMEHUMBbIE B CUCTEME CMBICJIBI.

Kputepumu oTkaza (Hag€XXHOCTU) MOTYT
OBITh OIpe/esieHbl HA OCHOBE KOMILIEKCHOTO
roKas3artesisi, IPeICTABISIONIErO KAYeCTBEHHYIO
Mepy, OMUCHIBAIOIILYIO KCILTyaTalluOHHbIE YC-
JIOBUSI TPAHCTIOPTHBIX CPENICTB B MOTOKE. DTOT
nokasaTesb MPUCYTCTBYET B BUJE IIKAJbI,
WMeIoLIe rpagaluio s COCTOSIHUSI OTKa3a,
MPENOTKA3HOTO U PA00OYETO COCTOSTHUIA.

TpeboBaHUsI K HAIEKHOCTU (DOPMUPYIOTCS
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MPEUMYIIIECTBEHHO Ha OCHOBE CITPOCa TTOJIb-
3oBarteieit. OXumaeMble ToKa3aTe v 3aKIa bl -
BaIOTCSI B HOPMBI IIPOSKTUPOBAHUS 1 JOJIKHEI
OBITH OTpakKeHBbI B TEXHUUECKON TOKYMEHTA-
WU,

CHIXEeHME CKOPOCTU OOCITYXKUBAHUS VU
OTKa3 BbI3BIBAIOT YXY/IIIIEHHE 1IEJIOTO Psiaa 9KC-
TUTyaTallMOHHBIX ITOKAa3aTesIeil: CHYKAIOT MPO-
M3BOJAMTEIGHOCTD MOABMKHOTO COCTaBa, YCH-
JIMBAIOT 9KOJIOTMIECKOEe BO3/IEHCTBIE, TIOCKOJb-
KY YBEJIMUMBAETCSI TIPOIOJDKUTETBHOCTH pAOOTHI
JBUTATeJIel, BIUSIIOT Ha TICUXO(PU3NIECKOe
COCTOSTHUE JTIOJICH, Y KOTOPBIX BO3PACTAIOT 3a-
TpaThl BpeMEHM Ha ITepeIBIDKCHIST, BEI3BAHHBIC
npodKaMu.

Jonroe Bpemsl B Hallleli cTpaHe He BO3HMKA-
JIO HeOOXOIMMOCTH B OLIEHKE TTOMOOHBIX TO-
KazareJieil n3-3a HU3KOTO YPOBHSI aBBTOMOOMIIH -
3aluu. 3a pyoexxoM, a ocooeHHo B CIIIA, atum
BOIIPOCOM OBUTH BBIHYK/IEHBI 3aHUMAThCS EI11E
¢ cepeHBI XX BeKa, KOraa ObUTO MOITOTOBJIE-
Ho pykoBoacTtBo Highway Capacity Manual.

B nocneHme rombl 1U1s olieHKU HAZEKHOCTH
(PYHKIIMOHUPOBAHUST aBTOMOOWIIBHBIX JOPOT
TIpe1JIaraeTcs NCIOIb30BaTh YPOBEHb OOCITYXI -
Banus (Level of service), paccunThiBaeMblii Ha
OCHOBE MoKazareJist BpeMeHHoro uHaekca ( 777)
[9].

Hapsity ¢ mokazareniemM BpeMeHHOTO MHIEK-
ca ecTb eIlE psijI TToKazaTesieil, KOTOpble MOTYT
TIPUMEHSTBCS IIJIST TAKOM OLICHKU: BPeMEHHOM
Oydep (7)), 6yepHbIit HHIEKC (/,), IBYXKWI-
KocTHas Moziesib Xepmana—ITpuroxuna (7, T)
[8, 10—13], TOMTOM traffic index (/) [15],
INRIX Travel Time Index (7, ) [14].

TTi onpenensieTcsl Kak OTHOLLEHUE:

)
TTi=—2
15%
rie 7 — 3aTparbl BpEMEHH Ha IEPEBIKEHHE
B NMKOBBIiA nepuon; 7', — 3aTpaThbl BpeMEHN
Ha niepe/iBrzkeHue 15 % obecreueHHOCTH, Ha-

OJ1101aeMble BO BHEITUKOBbBIC TIEPUOIBI CYTOK.
T,=T,-T, @
rae T — TpOMOJIKUTEILHOCTD MEPEABIKEHUS

n% obecrieueHHOCTH; 1 — CpemHsIsl IIPOIOJI-
JKUTEJIbHOCTD IE€PEABKEHUSI.

M

T,
I, = %-100 %, , 3)
1n
T; :T”}Jrn o 1+l , (4)
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1 n

T,=T-T/"T™ )

rae 7, — MUHMMAJIbHbIE YIEIbHbIE 3aTPaThl
BpPEMEHU Ha ABVKEHUE B CBOOOTHBIX YCTIOBUSIX,
MUH/KM; 7 — TIOKa3aTellb, XapaKTepu3yoluit
Ka4yecTBO (PyHKIIMOHMPOBAHUS paccMaTpyUBae-
moro ydactka YJIC; T — ynenbHoe Bpemsl Ipo-
CTOs1, MUH/KM; T — yIeIbHOE BPEMsl IBVXKEHMS,
MWUH/KM; T — yaenbHbIe 3aTpaThl BpEMEHHU,

MUH/KM.
T
1, =—-1, 6)
1 Tﬁ

e T — cpe/Hee BpeMmst IBUKEHUSL; C, T,—Bpe-
MsI IBMDKEHUST B CBOOOIHBIX YCJI0BUAX, C.
I = TIJ B Tﬂ

inrix
Tﬁ"

™)

B Poccuu a5t oueHKM (DyHKIIMOHUPOBA-
HUS gopor Obu monroroBiaeHsl OAM
218.2.020—2012 «MeTognueckne peKOMEH-
JTallMU IO OLIEHKE MPOMYCKHO CITIOCOOHOCTHU
aBTOMOOUMJIBHBIX Topor» [5]. B mokymeHTe
cojiepXarcs yKazaHusl 10 pacuyéram, B TOM
YucJie ypOBHS 00CTyXKUBaHUS. TepMUH «ypo-
BEHb 00CITy>KMBaHUSI» B JAHHBIX PEKOMEH/Ia-
LIUSIX 03HAYaeT KOMIUIEKCHBIN MOKa3aTesb
9KOHOMUWYHOCTH, YA100CTBA U O€30MaCHOCTU
NIBUKEHUSI, XapaKTEePU3YIOIINIl COCTOSTHUE
TPAHCTIOPTHOTO TIOTOKA.

JL1st OLIeHKU YPOBHST OOCITY>KUBaHUST TIPE/I-
JIOXKEHO CPaBHUBATh (DAKTUYECKUE MOKa3aTeIn
TPAHCTIOPTHOTO TOTOKA C PACUETHBIMU WU
MaKCUMaJTbHO BOBMOXKHBIMH.

=7 (®)
e 7 — Koo dUIMeHT 3arpy3Ku; N — MIHTEHCHB-
HOCTb JIBVDKEHUSI, aBT./4; P — TIpakTudecKast
MPONYCKHasi CMOCOOHOCTh yyacTKa J0pOrH,
aBT./4.

Y

v

o

c=—=, )
e ¢ — Ko3(OULIMEHT CKOPOCTU IBVKCHUS;
V,— Cpe/IHsis CKOPOCTb ABMKEHHSI [IPY paccMar-
PUBaEMOM YPOBHE YIOOCTBa, KM/4; v, — CKO-
POCTb JIBMKEHMSI B CBOOOIHBIX YCJIOBUSX TIPU
YPOBHE yn00cTBa A, KM/4.
9.
b
qmax

rae p — Koa(hOUIMEHT HACBIIICHUST ABVKEHU -
€M; g, — CPE/IHSISI TUIOTHOCTD IBWKEHUSI,, BT. /KM;

p= (10)
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Yposenb oocayxusanusa no Q1M 218.2.020—-2012

Ta0muua 1

z € XapakTepucTuka CocrosiHue -
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A <0,2 >0,9 <0,1 ABTroMoOuIN IBMXYTCS1 | CBOGOIHOE Huskas VYino6Ho Head
B CBOOOJHBIX YCJIOBU- | IBUXKEHUE dexTus-
SIX, B3aUMoieiicTBIe OIMHOYHBIX Hast
MEXIy aBTOMOOMJISIMUM | aBTOMOOMIIEH
OTCYTCTBYET ¢ GombIIoN
CKOPOCTBIO
B 0,2—0,45 [0,7-0,9 0,1-0,3 | ABToMOOMIN ABUXKYTC | [IBIIKEHME Hopwmane- | Mano- Mauio-
TpyIaMu, COBEpIIaeT- | aBTOMOOM - Hast y106HO abdek-
€Sl MHOTO OOTOHOB J1eil MaJlbIMU TUBHas
rpynmamu (2—5
wT.). O6roHbI
BO3MOXHBI
C 0,45-0,7 10,55-0,7 [0,3-0,7 | B moroke emgé cy- JIBrKeHUE Beicokast Heyno6no | Dddex-
LLECTBYIOT OOJIbLINE aBTOMOOMIIeH THUBHAs
MHTEPBaJIbl MEXIY aB- | OOJbIIMMU
TOMOOWJISIMM, OOTOHBI | rpyrinamu (5—14
3aTpeIeHbI mT.). OGTOHBI
3aTPYIHEHBI
D 0,7-0,9 0,4-0,55 |0,7—-1,0 | CruioHoii MOTOK KosnonHoe OueHb Bbl- | OvyeHb He- | Head-
aBTOMOOWJICH, TBU- JIBUKCHUE cokast y106HO bexTnB-
KYIIUXCS C MATBIMUA aBTOMOOMIIEH Hast
CKOpOCTAMU € MaJloii CKOpo-
cTblo. OGroHbI
HEBO3MOXXHBI
|25 0,9—-1,0 <0,4 1,0 [ToTok nBUKETCS [MnotHoE OueHb BbI- | OueHb He- | Headh-
C OCTAaHOBKaMH, cokast yI00HO dexTus-
BO3HUKAIOT 3aTOPBbI, Hast
PEeXUM MPOIMYCKHOMN
CIIOCOOHOCTH
F >1,0 0,3 1,0 TTonHast octaHOBKa CaepxruiotHoe | Kpaiine Kpaitne Head-
JIBUKEHMSI, 3aTOPbI BbICOKast Heyno0HO | peKTuB-
Hast

Wcrounux [5].

q,, — MakCUMallbHas IJIOTHOCTh JABVXKEHUS,
aBT./KM.

B ta6nuie 1 cormacHo OJIM mnipuBeneHbI
TOKa3aTeIu COOTBETCTBUSI TOMY WM MHOMY
YPOBHIO OOC/TY>KMBAHUSL.

PaccMmoTpeB MeTOAMKY OLIEHKU YPOBHSI 00-
CITY>KUBAHUST, MOYKHO OTMETHUTD, UTO, BO-TIEPBBIX,
HCTIONIb3yeMble MapaMeTpbl (MHTEHCUBHOCTh
JIBMXKEHUSI, CKOPOCTD JIBKEHUS U TUIOTHOCTh
TOTOKa) B3aMMOCBSI3aHbI, corytacHo (11), ToecTh
M3MepeHNe TPEX MapaMeTPOB IS OLIEHKU YPOB-
HsT OOCITy>KMBaHMUSI SIBJISIETCST U30BITOUHBIM.

an

T/I€ ¢ — TUIOTHOCTh IBMKEHMSI, aBT./KM; N — MH-
TEHCUBHOCTh JIBUXKEHMSI, aBT./4; V — CKOPOCTb,
KM/4.

Bo-BTOpBIX, TpOBeieHNE U3MEPEHUS TIJIOT-
HOCTU ¥ (MJTM) MHTEHCUBHOCTU — 00Jiee T0pO-
TOCTOSILAS U TPY03aTpaTHas MpoLeaypa, YeM
HU3MepeHre CKOPOCTU (BPEMEHMU), TTOCKOJIbKY
IUIsl €€ U3MEPEHUs] 10CTATOYHO HaJTMuue Mpo-
CTBIX YaCOB WJIY TIOJTydeHUsI TH(OPMAIIK C Ha-
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BUTAIIMOHHOTO O0OPYIOBAHUSI B aBTOMOOWIIE
(HaBUTaTOP, CMAPTHOH U T.11.), IBVDKYIIIEMCS TTO
JIopore, ImapaMeTpbl KOTOPOil MbI XOTUM M3Me-
pUTB.

B-TpeTbux, nMeeTcst poTUBOpeYre, KOTna
TJIOTHOCTB TTOTOKA UCTIOJTB3YETCS TTPU PacuETax
¥ OHOBPEMEHHO SIBJISIETCST XapaKTePUCTUKOMN
YPOBHS OOCITy>KMBaHUS, YTO ObUIO MPUBEAECHO
B rpacde 6 Tabmib 1.

B-ueTBEpTHIX, MapaMeTp ¢ SABIISIETCS 00paT-
HBIM BpeMEHHOMY UHJIEKCY: TTOCKOJIbKY 3aMephbl
TPOU3BOISATCS. HA OTHOM M TOM X€ yJacTKe
JIOPOTH, TO JUIMHA 3TOTO YYacTKa OCTAETCS He-
n3MeHHoH (12).

SZ
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rie S, — NPOTSXKEHHOCTh YYacTKa, Ha KOTO-
POM MPOM3BONATCS 3aMEPbI, KM; f — TIPO-
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JOJKUTETbHOCTD IBUKEHMSI TIPU pacCMaTpy -
Ba€MOM YPOBHE y00CTBa, 4; .5 — MPOTSKEH-
HOCTh yyacTKa, Ha KOTOPOM TTPOM3BOISITCS
3aMepbl B CBOOOIHBIX YCIIOBUSX, KM; f, — TIPO-
JIOJKUTEJIbHOCTh IBUKEHUST B CBOOOHBIX
YCIIOBUSIX, Y.

TTpennaraembie OIIM 3HaueHUs MapameT-
POB 2, ¢, p HE 1al0T BO3MOXHOCTU BapHualuu
B 3aBUCHMOCTH OT Pa3INYHBIX IMapaMeTPOB
nBuxeHust 1 YAC, xots B [9] npuBoautcs
nHOOpMaIIsI 0 TOM, YTO 3HAYeHUE TToKa3arTe-
JIsT YPOBHSI OOCITy>KMUBaHUSI MOXET BapbUpO-
BaThCsI B 3aBUCMMOCTH OT Pa3HbIX (DaKTOPOB,
HaTpuMep, OT MPOTSKEHHOCTU MapIIpyTa.

Hcxoms 13 3T0r0, MCKITIOYMM TT0Ka3aTeH,
pekomeHayembie OIM, 13 ynciia paccMaTpu-
BaeMbIX B HaIlleM MCCJIEIOBAHUN.

BbiBO4bl

AHaIN3 IT0Ka3aJ1, YTO CYIIECTBYET MHOXKE-
CTBO TIOKa3aTeJiell, KOTOpble MOTYT OBITh
B3SITHI KaK KPUTEPUIl OIIEHKMN HaAEKHOCTU
(byHKIIMOHMPOBaHMST aBTOMOOUITLHBIX JOPOT
(ypoBeHB obcyxuBanus). Cemyromeit 3a-
Jlaveii IpOBOIMMOTO MCCIIEIOBAHUS SIBIISICTCSI
BBISIBJICHUE TTOKa3aTesisl, KOTOPBIN JIydiie
BCETO MOIXOMUT JIJIsI OTIpe/ieJIeHNsT HalEX -
HocTH pyHKuUMoHMpoBaHusa YJIC, To ecThb
OIIEHKU YPOBHST OOCTY>KMBaHUSI B TOPOJCKUX
ycloBuUsIX. U1 9TOro HEOOXOAUMO:

1. OcymectButs 3anuck [JTIOHACC/GPS
TPEKOB Ha 00CJIeyeMbIX yUacTKax.

2. BBITTOJTHUTE 00pabOTKY TPEKOB.

3. BoIrpy3uTh XapaKTepruCTUKHN TPEKOB.

4. TIpoBecTn pacu€Thl BCeX MoKasaTesIei
Ha OCHOBE cOOpaHHOI MH(MOPMAIIUH.

5. [IpoBecTu CTaTUCTUYECKYIO 0OPabOTKY
JAHHBIX (C TPUMEHEHNEM ITaKETOB CTATUCTH -
YECKUX IIpOrpaMM) JIJIsT BBISIBJIECHUSI HAanboJee
BapUaTUBHOTO IMOKA3aTesl.

BrimosTHeHME TIOCTABIEHHOM 3aa4y T10-
3BOJIUT OTIPEJICIUTh HanboJiee BapuaTUBHbBIN
1oKa3arejib, KOTOPBI MOXET OBITh UCTIONb-
30BaH IS OTICHKY HAIEKHOCTH (hyHKITMOHU -
poBanust YIC. Takke B Xone MpOBEACHUS
WCCIIeIOBAHUSI MOXHO OyIeT OTpeneuTh
MWHUMAaJTbHBII 00BEM BEIOOPKM (MUTHUMAITb-
HOE€ KOJIMYECTBO TPEKOB), TOCTATOUHBIN JIJIsT
JIOCTOBEPHOU OLIEHKU YPOBHS 00CITY>KUBAHUS

B roponckux ycinoBusix. CoOpaHHBIN MaccuB
JTAHHBIX MOKET OBITh UCTOIB30BaH TSI OTpe-
JIeJIEHNsI 3aBUCUMOCTU YPOBHSI 00CTY>KMBaHUSI
OT pa3IMYHBIX MAPAMETPOB.
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SERVICE RATE AS AN INDICATOR OF STREET AND ROAD NETWORK
RELIABILITY
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ABSTRACT

The article assesses understanding and
interpretation of scientific categories «reliability»,
«refusal», «congestion». The possibility of using the
service level indicator as a criterion of reliability of
functioning of street- road network is substantiated,
bearing in mind that it reflects in a complex the data

on economy, convenience and traffic safety, and
through this, the state of a transport flow. Different
approaches are given to determine the level of service,
to classify features and signs of the work performed.
Further directions for improving reliability of highways,
searching for the most variable indicator of reliability
of the urban transport network are formulated.

Keywords: street-road network, reliability, congestion, flow, failure, service level, time buffer, buffer index.

Background. /In conditions of high loading of
public roads and street-road networks by traffic, the
task of ensuring reliability of their functioning
becomes particularly urgent, which in turn requires
development of appropriate quantitative criteria for
assessing reliability.

In the Russian Federation, interpretation of the
term «reliability» in technology is defined in GOST
[state standard] 27.002-2015, which establishes the
basic concepts in this field. The scope of GOST can
be applied to an assembly unit, a part, a component,
an element, a device, a functional unit, equipment,
an article, a system, a structure [2].

Reliability, according to GOST, is a «property of
an object to preserve in time the ability to perform the
required functions in given modes and conditions of
application, maintenance, storage and
transportation». Also, a note is made that reliability is
a complex property that, depending on the purpose
of the object, can include reliability, maintainability,
recoverability, durability, maintainability, availability
or certain combinations of these properties [7].

Objective. The objective of the authors is to
consider service level as an indicator of street-road
network reliability.

Methods. The authors use general scientific
methods, comparative analysis, evaluation
approach, mathematical methods.

Results. Let’s consider reliability of a road from
these positions. According to GOST a system is an
object that is a set of interrelated elements
considered in a certain context as a single whole and
separated from the environment, therefore within
the framework of the study we will proceed from such
systemic properties.

Aroad, according to [1], is an object of transport
infrastructure intended for movement of vehicles,
and includes land plots within the boundaries of a
right-of-way and structural elements (roadbed, road
surface and similar elements) located on them or
under them, and road structures that are its
technological part — protective structures, artificial
road structures, production facilities, road
construction elements.

There are a number of normative documents that
define the requirements for motor roads [3, 4, 6].
The standards and rules envisaged in them concern
not only the structural features of the road surface,
materials, but also set requirements for operation of
roads.

Based on the above formulation, the main
function of the road as a system is to provide an
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opportunity for vehicles to move along it. It would
be logical to assume that movement should be
carried out with certain parameters, the occurrence
of failures (for example, congestion) means a failure
to perform a given function, that is, a property of
non-failure is violated. And according to GOST
failure-free operation is a property of an object to
continuously maintain an ability to perform the
required functions for some time or operating time
in the prescribed modes and conditions of
application [2].

A failure, in this case, is an event consisting in
violation of working capacity of an object. In foreign
literature, for such situations, a term «congestion»
is used, which refers to the state of loading of a
street-road network (SRN) when traffic volumes
approach or exceed the capacity. Congestion can
be recurrent or non-recurrent [9].

Let’s add that a failure can be considered as a
resource failure if an object reaches the limiting
state, that is, congestion, as already mentioned,
arises precisely because of insufficient road
capacity, below the calculated flow. Sudden failure
is characterized by an abrupt transition of the object
into an inoperative state, a sharp increase in the
risk of a road traffic accident [2].

From the point of view of users, public roads,
urban streets and highways provide comfort, speed
and road safety. These three indicators should be
maximized as much as possible. For example, traffic
may become different: movement of cars with an
average speed of not more than 5 km/h is also
movement, but it will no longer meet the usual
criteria from the user’s position and can be
considered as a failure.

As the conditions for displacement deteriorate,
the road passes into a pre-failure state characterized
by an increased risk. Such a state can arise both as
aresult of internal processes and external influences
on the object in the process of its functioning.
Changing any parameters of the road network,
reducing speed, increasing traffic intensity will
certainly contribute to deterioration of the situation.
A road-traffic accident, which severely limits the
capacity of the road, also leads it to a pre-failure
state. A failure will occur in case if the consequences
ofan accident are not eliminated as soon as possible
or, for example, in case of deterioration in weather
conditions (snowfall, flooding as a result of torrential
rains, ice); the danger of emergencies is great [2].

The pre-failure state can persist indefinitely for
along time, or it can either go into a failure state or
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into a working state. In case the detected failure is
eliminated with time, it is called a malfunction.

To determine a pre-failure state, GOST assumes
the use of a criterion reflecting certain real features
or a set of features of the object’s pre-failure state
[2].

In future, if the nature of traffic continues not to
meet the requirements, the motor road passes into
an inoperative state in which it cannot perform at
least one prescribed function.

However, such a criterion for roads, in terms of
their functionality, it must be acknowledged, is not
normatively established. That s, itis not determined
what size congestion is permissible, what average
speed should be.

The next concept, which should concern a
highway, is the operating time. The operating time
is duration or volume of work of the object.

The road in the considered context can have
an unlimited resource in time, and in some cases
the value of the operating time indicator tends to
infinity, and this despite the fact that the failure of
the roadbed as a physical object can occur
repeatedly for any foreseeable period. This
situation is possible if timely repair of the road will
not lead to congestion, otherwise, there is a
dependent failure, when the impossibility of
moving along it is associated with deterioration of
the roadbed.

Nevertheless, if congestion occurs periodically,
for example, daily in the peak hour, then a reverse
picture occurs, when the roadbed is in good
technical condition, but the road does not fulfill its
functions. In case when this situation is regular, we
can talk about the cycle of failures and equal
intervals of the time between failures.

In any version of assessment and prediction of
failures, their criteria and the causes should be
determined. Since the technical documentation
does not reflect the failure criteria for the potential
throughput and, in essence, does not evaluate this
parameter, this significantly affects organization of
traffic.

When there are intermittent and other types of
failures, the occurrence of which can be predicted
using foreign terminology, we can talk about
recurrent congestion, and with sudden refusals —
about non-recurrent.

The actual values of parameters at a certain
moment of time characterize the degree of
readiness of an object to perform the given
functions under the conditions considered.

GOST defines the classification of failures
according to criticality:

1. Critical — a congestion when speed of
movement is much lower than the forecasted
(required) by users.

2. Noncritical — when traffic is difficult, but the
flow of cars maintains speed close to the maximum
allowed (optimal, comfortable).

Vehicles moving on the road are at the same
time a part of the logistics system (chain). Failure
of the road to perform its functions to let the cars
move, leads to a failure in the logistics chain, which
in turn affects the following links of the system. In
this case, if such a failure occurs cyclically, then it
is considered already as a systematic,
unambiguously caused by a certain cause, which
can be eliminated only by modification of the project
or production process, the operation rules and the
contents of the documentation.

From the point of view of elimination of failures
the motor road can be referred to objects with the
ability to self-repair, that is, as transport demand
decreases, the congestion gradually disappears
and normal functioning of the object is restored.
Considering the motor road as such a system, we
come to the conclusion that it acts as a technical
object, to which the terminology on reliability in
technology and all available and applicable relevant
terms refer.

The criteria of failure (reliability) can be
determined on the basis of a complex indicator
representing a qualitative measure describing the
operating conditions of vehicles in the flow. This
indicator is present in the form of a scale having a
gradation for the state of failure, pre-failure and
operating states.

Requirements for reliability are formed mainly
on the basis of user demand. Expected indicators
are laid in the design standards and should be
reflected in the technical documentation.

Decrease in speed of service or failure cause
deterioration of a number of operational
indicators: reduce the productivity of vehicles
fleet, enhance the environmental impact, as the
duration of the engine work increases, affect the
psychophysical state of people for whom the time
spent on movement caused by traffic jams
increases.

For a long time in our country there was no need
to evaluate such indicators because of the low level
of motorization. Abroad, and especially in the US,
this issue was forced to be dealt with since the
middle of 20" century, when Highway Capacity
Manual was prepared.

In recent years, to assess reliability of
functioning of highways, it is proposed to use the
level of service, calculated on the basis of the
indicator of time index (TTi) [9].

Along with the indicator of time index, there are
a number of other indicators that can be used for
such an assessment: time buffer (T,), buffer index
(1,), two-fluid Herman-Prigogine model (T, T ) [8,
10-13], TOMTOM traffic index (1,)) [15], INRIX
Travel Time Index (1, ) [14].

TTi is defined as a ratio

TTi=J2_

15%
where Tp — time spent on movement during the peak
period; T, — time spent on moving with regard to
15% capacity provision, observed during off-peak
periods of the day.
I,=T,-T, (2)
where T - duration of movement of n % of capacity
provision, T - average duration of movement.

(1)

I, =%-100 %, (3)
R
T; :T”}M .Tn-v»l, (4)
Loon
T;=T—T”1+"'T"+l, (5)

where T, — minimum specific time expenditure on
movement in free conditions, min/km; n — an
indicator characterizing the quality of functioning
of SRN section in question; T_ - specific idle time,
min/km; T — specific time of movement, min/km;
T — specific time expenditure, min/km.

® WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 16, Iss. 4, pp. 194-203 (2018)

Mikhailov, Alexander Yu., Gorbunov, Roman N., Gorbunova, Zinaida V. Service Rate as an Indicator

of Street and Road Network Reliability




Table 1

Level of service under ODM 218.2.020—-2012

) z € 5 S
z 5 5 2 o3 Y 2353
Ss 25 : 5S_ |58 §58
g5 2z 3 £%3 |£% E2 3
= 0% = as5s |28 a5 e
A <0,2 >0,9 <0,1 Cars move in free Free movement Low Convenient | Inefficient
conditions, there is no | of single cars with
interaction between high speed
cars
B 0,2—0,45 0,7-0,9 0,1-0,3 | Cars move in groups, | Movement of cars | Normal Low Low
many overtaking is in small groups convenience | efficiency
made (2—5 pcs).
Overtaking is
possible
C 0,45-0,7 0,55-0,7 10,3—=0,7 | In the flow there Movement of cars | High Inconvenient | Efficient
are still large in large groups
intervals between (5—14 pcs).
cars, overtaking is Overtaking is
prohibited difficult
D 0,7-0,9 0,4—-0,55 |0,7—-1,0 | Continuous flow of Column traffic Very high | Very Inefficient
cars moving at low of cars with low inconvenient
speeds speed.
Overtaking is
impossible
E 0,9—-1,0 <0,4 1,0 The flow moves with | Dense Very high | Very Inefficient
stops, jams occur, the inconvenient
regime of throughput
F >1,0 0,3 1,0 Full stop of traffic, Super dense Extremely | Extremely Inefficient
congestion high inconvenient
Source [5].
- p=t_ (10)
In=7—1, (6) Qmax
T, where p — coefficient of saturation of motion; q,—

where T - average time of motion, s, T, - time of
motion in free conditions, s.
LT

inrix
Tﬁ

In Russia, for assessment of functioning of
roads, ODM 218.2.020-2012 «Methodical
recommendations for assessing the carrying
capacity of highways» were prepared [5]. The
document contains instructions on calculations,
including the level of service. The term «service
level» in these recommendations means a
comprehensive indicator of economy, convenience
and traffic safety, characterizing the state of a
transport flow.

To assess the level of service, it is offered to
compare the actual traffic flow parameters with the
calculated ones or the maximum possible ones.

(8)

where z - loading coefficient; N — traffic intensity,
cars/h; P — practical throughput of the road section,
cars/h.

(7)

(9)

where ¢ - coefficient of speed of motion; v, -
average speed of motion at the level of convenience
considered, km/h; v - speed of motion in free
conditions at the level of convenience A, km/h.
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— maximum

max

average traffic density, cars/km; q
traffic density, cars/km.

In Table 1, according to ODM, the indicators of
compliance with a particular level of service are
given.

Having considered the technique for assessing
the level of service, it can be noted that, firstly, the
parameters used (traffic intensity, speed and flow
density) are interrelated, according to(11), that s,
measuring three parameters for assessing the level
of service is redundant.
=" (11)
where q - traffic density, cars/km; N — traffic
intensity, cars/h; v — speed, km/h.

Secondly, carrying out measurement of density
and (or) intensity is more expensive and laborious
procedure than measurement of speed (time),
since for its measurement the availability of ordinary
watch or receipt of information from navigation
equipment in a car (navigator, smartphone etc.),
moving along a road, the parameters of which we
want to measure, is sufficient.

Thirdly, there is a contradiction when the flow
density is used in calculations and at the same time
is a characteristic of the service level, which was
given in column 6 of Table 1.

Fourthly, the parameter c is inverse of the time
index: since measurements are made on the same
section of the road, the length of this section
remains unchanged (12).
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S,
v, 1, S n, 1
S P e T P . S
CTVTS, TS T T (12
tﬂ

where S, - length of the area at which measurements
are made, km; t, — duration of movement at the level
of convenience considered, h; S - length of the
area at which measurements are made in free
conditions, km; t - duration of movement in free
conditions, h.

The values of parameters z, c, p offered by ODM
do not allow variations depending on various traffic
parameters and SRN, although information is
provided in [9] that the value of the service level
indicator can vary depending on various factors, for
example, the length of the route.

Proceeding from this, we exclude the indicators
recommended by ODM from the number considered
in our study.

Conclusions. The analysis showed that there
are many indicators that can be taken as a criterion
for assessing reliability of functioning of highways
(service level). The next task of the study is to
identify the indicator that is best suited for
determining reliability of SRN operation, that is,
assessing the level of service in urban settings. To
do this it is necessary to:

1. Record GLONASS/GPS tracks on the
surveyed areas.

2. Perform processing of tracks.

3. Download the characteristics of tracks.

4. Carry out calculations of all indicators based
on the information collected.

5. Carry out statistical data processing (using
statistical software packages) to identify the most
variable indicator.

The fulfillment of this task will allow to determine
the most variable indicator that can be used to
assess reliability of SRN operation. Also, during the
study, it will be possible to determine the minimum
sample size (minimum number of tracks) sufficient
for reliable assessment of the level of service in
urban conditions. The collected data array can be
used to determine the dependence of the service
level on various parameters.
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