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B craTtbe nccnepyetcs
naccaxvporioTok rno 4acam CyToK, rno
AHSAM HeZesnu, Nno AJIMHe MapLupyTa.
JaHHble npencTasseHbl B BU[e
rpagukoB. Takke nposegeHo
uccriepoBaHue U cocTaBJieH rpapuk
aBapuiiHOCTY NPUMEHUTEJIbHO

K O4HOM U3 LLeHTPaJIbHbIX y/INL
Tamb6o0Ba. BbissBs1eHbl 3aKOHOMEPHOCTU
v AaHa ouyeHKa Mep rio MoBbILLIEeHUIO
6e30MnacHOCTU ABUXEHUS.

Kntoyesbie cnoBa: aBTobyc, Tposneridyc,
006LLEeCTBEHHbIV TPaHCNIoPT, 6€30MacHOCTb
ABVIXKEHWS, rOPOACKOV MapLLPYT,
naccaxvpornoTok, CKOPOCTb COOBLLEHUS.
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NPOBJIEMBbI YIIPABJIEEIA

OpraHun3auus aBToa0pPOXHOro
ABWXEHUS: NacCaXunpornoTok
U aBapUNHOCTb

Ilenvmun Huroaaii Bacuavesuu — kanoudam
IKOHOMUMECKUX HAYK, QOUeHMm, 3a6edyiouuti Kagheopot
«Opeanusayusi nepeso3ok u 6e30nacHoCmb 00POICHOO
deuncenus» Tambosckoeo eocyoapcmeeHHoeo
mexHuueckoeo ynusepcumema (TI'TY), Tambos,
Poccus.

Tumosa Aaexcanopa Arexcandposna — macucmpanm
kaghedpol «Aepouncenepus» TITY, Tambos, Poccus.

c€ yalle M HacTOMYMBee cIielrain-

CTaMU BBIABUTAIOTCS 0OOCHOBAHHBIE

MPEIIOXKEHUS TT0 PELIEHUIO TPaHC-
MOPTHOM MPOOJIEMBI B LIEHTPAJIbHBIX YACTSX
OOJILLINMX Y CPEAHUX TOPOJOB 3a CUeT Oosee
LIXPOKOTO UCIIOIb30BaHUS ABTOOYCOB U TPOJI-
neitoycoB. OTmaBasi IpeporaTuBy OOIIIECTBEH-
HOMY TPaHCIOPTY, MyHULIMTIAJIbHbIE BJIACTU
CHMXAIOT HATPy3Ky Ha YJIUYHO-IOPOXHYIO
CeTb, 3TO MO3BOJISIET BBOAUTH OTPAHUYECHUS
JUISI UHOIUBUAYaIbHBIX aBTOMOOWIEN HA HAU-
OoJtee 3arpyKeHHBIX MATUCTPAISIX, OCOOEHHO
B MUKOBBIE YaCHI.

Ha nmpumepe cpeaHecTaTUCTUUYECKOTO
ropoaa Poccuiickoit @enepauy HaMU MIPO-
BEIIEHO UCCIEA0BAaHUE CYILIECTBYIOLIEH opra-
HU3aLUU JOPOXHOTO ABMxeHud [ 1]. B myomu-
KyeMOW cTaThe MAIOTCSI XapaKTepUCTUKU
naccaXxupornoToka Ha IIaBHOM yuie Tambo-
Ba (CoBeTcKast) 1 aHAJIN3 CTATUCTUKU JOPOXK-
HO-TPaHCTIOPTHBIX TTPOUCIIIECTBUI, HA OCHO-
BE KOTOPBIX BEIETCST ONMTUMM3AIIST TOPOACKUX
MapIIpyTOB OOIIECTBEHHOTO TpaHCTOPTA
U PACCYUTHIBAETCSI MOIITHOCTD MACCaXKUPOTIO-
TOKOB.

MoOUIHOCTBIO TMAaCCaXUPCKNUX MOTOKOB
0003HAYaETCS KOJMYECTBO MACCAXKUPOB, MPO-
€3XaIUX B ONIPENEJIEHHOE BpeMs Yepes



Puc. 1. UameHeHne naccaXxmporoToKOB 10 Yacam CYTOK.
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MAaTHMUa BockpeceHbe

Puc. 2. UsmeHeHne naccaxxmpornoToKOB 10 AHSAM Heaesn.

KOHKDPETHOE CeYeHUe MapuipyTa Win BCe
TPAHCTIOPTHOM CETU HACEJIEHHOTO MyHKTa
B OJTHOM HarpaBjieHuu. TobKo nMest TaHHbIe
0 pa3Mmepe, HaTMpaBJIeHUU U pacripeie/ieHUn
110 TEPPUTOPUU TTACCAKUPOTIOTOKOB, MOXHO
000CHOBaHHO BBIOpaTh Tpaccy MaplIpyTOB,
nmoao0paTh BUI TPAHCTIOPTA W TUT TIOJBUXK-
HOTO COCTaBa, a TAKXE OTPEIeIUTh YUCIIO
TpeOyeMbIX TPAHCTIOPTHBIX CPE/ICTB.

IMaccaxxupornoTok xapakTepu3yeTcs:

— MOIITHOCTBIO MJTW HATIPSDKEHHOCTBIO, T.€.
KOJINYECTBOM TIACCaXMPOB, KOTOPOE MPOe3-
JKaeT B OMpeJeIEHHOe BpeMsl Ha 3alaHHOM
y4JacTKe MapuipyTa B OTHOM HarpaBIeHUM;

— 00bEMOM TMEPEBO30K IMacCaKUpoB, T.€.
KOJIMYECTBOM TMAaCCaXXUPOB, MEPEBO3UMBIX
aBTo0ycaMu 3a OINpPEAeSIEHHbIN MTPOMEXYTOK
BpEMEHHU (4ac, CyTKU, MECSIL, TOM);

— IMaccaxknpooOOPOTOM, T.€. TPAHCIIOPT-
HBIMY pabOTaMU, BBITIOJTHSIEMbIMY TIPU TIEpe-
BO3Ke MacCcaxKupos.

O0OpeMeHUTETbHON 0COOEHHOCTHIO TTacca-
KUPOIIOTOKOB SIBJISIETCSI UX HEPaBHOMEP-
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HocTh. OHU U3MEHSIIOTCS TI0 BpeMeHU (Jacam,
CyTKaM, THSIM HEJIEJIH, TIepUOoAaM rofia v T.1I. ),
1O yJacTKaMm mapiipyra (feperoHam) u Ha-
TPaBJIEHUSIM JIBUKEHUSI.

C MOMOIIIbI0 MOHUTOPUHTA TTACCaXUPO-
MOTOKAa MOXHO KOPPEKTUPOBATH CXEMBbI OT-
JIEIbHBIX MAPIIIPYTOB, PACITUCAHUE IBVDKEHUST
aBTOOYCOB, HA3HAUYEHNE OCTAHOBOYHBIX ITyH-
KTOB. JlaHHBIE PEryJsIpHBIX 00CIeI0BaHUN
YIOOHBI IS pa3pabOTKK MeP TI0 YIydIIeHUTO
00CTy>KMBaHUST HACETICHUS B YaChI-TTUK.

B xone Hauiero ucciaegoBaHus Maccaxu-
pPOIOTOKA TIPUMEHSLJICSI METOM, BU3YAJIbHOTO
HaOTI0IeHUST 32 HATIOJIHEHWEM TIOJIBUKHOTO
coctaBa. Pe3yabTaThl cBeleHbI B Ta0auily 1
U TIpe/ICTaBIeHbl Ha puc. 1—3.

AHanusupyst rpaduku, HUKCUpyem, 4To
MKOBBIMU MOMeHTaMU siBJisiioTcst 8.00, 17.00
u 18.00. Hanbonpbimii maccaxkupornoTok Ha-
OnomaeTcs B MOHEAEJbHUK U MATHUILY,
a B BBIXO/IHBIE THU OH MUHUMAJICH.

ITpu pewreHuu 3agay obecrieueHus 6e3-
OMAaCHOCTU JOPOXHOTO JBUXEHUS 4acTO
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ITaccaxxuponoToK: BU3yaJibHbIe OLEHKH

Ta0muua 1

JlHu Henenn Bpewmst HaGmoneHMst CeBepHoe HarpaBieHHe HOxxHOe HanpaBsieHue
YITMLIB YITULIBI
TToHenenbHUK C 8.00 1o 9.00 6 GayutoB 6 GayutoB
C9.00 o 10.00 5 6anna 5 bayta
C 10.00 o 11.00 3 Gasna 3 Gasuta
C 11.00 mo 12.00 4 banna 4 6ayuta
C 12.00 o 13.00 4 bayna 4 bayuta
C 13.00 o 14.00 3 Gasna 3 basuta
C 14.00 mo 15.00 3 Ganna 3 Gayna
C 15.00 no 16.00 4 Gajuta 4 6auia
C 16.00 no 17.00 4 6ayuta 4 6asuta
C 17.00 o 18.00 6 GajIoB 6 GasIoB
C 18.00 o 19.00 6 GayutoB 6 GayutoB
C 19.00 o 20.00 4 6anna 4 6anna
Cpena C 8.00 10 9.00 6 GayutoB 6 GayutoB
C9.00 o 10.00 4 6ana 4 6anna
C 10.00 o 11.00 3 6ayuta 3 bayuta
C 11.00 o 12.00 3 Gasna 3 Gasuta
C 12.00 o 13.00 4 banna 4 bayuta
C 13.00 o 14.00 3 Gasna 3 Gasta
C 14.00 o 15.00 3 G6asna 3 basuta
C 15.00 mo 16.00 4 6anna 4 banna
C 16.00 1o 17.00 4 6ayuta 4 6asuta
C 17.00 o 18.00 6 6aJI0B 6 GajuIoB
C 18.00 1o 19.00 6 0a/IoB 6 GayIoB
C 19.00 o 20.00 4 bayuia 4 basta
ITatauna C 8.00 10 9.00 6 GayutoB 6 GayutoB
C9.00 o 10.00 5 6ana 5 6ayta
C 10.00 o 11.00 3 6ayuta 3 bayuta
C 11.00 o 12.00 4 6anna 4 banna
C 12.00 o 13.00 4 bana 4 6ayuta
C 13.00 o 14.00 3 Gana 3 basa
C 14.00 o 15.00 4 6ana 4 bayuta
C 15.00 o 16.00 4 Gasuta 4 Ganna
C 16.00 no 17.00 5 6ajutoB 5 6ayIoB
C 17.00 o 18.00 6 6aJIoB 6 6aJUIoB
C 18.00 o 19.00 5 GayuoB 5 6asuioB
C 19.00 o 20.00 4 bayia 4 Gayuta
BockpeceHbe C 8.00 10 9.00 2 baia 2 Gasuta
C9.00 o 10.00 2 bata 2 banna
C 10.00 o 11.00 3 6ayuta 3 bayuta
C 11.00 o 12.00 4 6ana 4 6anna
C 12.00 o 13.00 4 6anna 4 6anna
C 13.00 o 14.00 3 Gana 3 Gasa
C 14.00 o 15.00 3 Gasna 3 Gasuta
C 15.00 o 16.00 3 Gayuta 3 basta
C 16.00 mo 17.00 4 6anna 4 banna
C 17.00 mo 18.00 4 dajuta 4 6ayuta
C 18.00 mo 19.00 3 Gasna 3 Gasa
C 19.00 mo 20.00 2 Gayuta 2 Gayuta
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Puc. 3. UsmeHeHne
naccaxupornoToKkoB
no anvHe
mapupyra.
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TOPUXOJUTCS CTATKUBATHCS C MHOTOILJIAHOBBI -
MU TpobiieMaMu, KOTOPBIE NOJIKHBI ObITh
MOPUHSATHI K PACCMOTPEHUIO [JISI IPEeIOTBpa-
LIEHUS TOPOXHO-TPAHCIIOPTHBIX MPOUCIIE-
CTBUI 1 MX MTOCHEICTBUMA.

Hcnosb3oBaHre TPAHCIIOPTHBIX CPEACTB
JUTSL TIEPEBO3KU MACCAXUPOB, TPY30B U BBITION-
HEHWUS IPYTUX padOT CO3aeT ONPEAeTCHHBIN
PUCK IJIS YEJIOBEKA, U TTOKA CYLIECTBYET aBTO-
MOOMJIb, HEBO3MOXHO TMOJHOCTBIO MCKIIIO-
YUTb BEPOSITHOCTH TOPOXKHO-TPAHCITIOPTHOTO
npouciecTBus. CrnenoBaTesbHO, 3a1a4a CO-
CTOUT B TOM, YTOOBI CBECTU BEPOSATHOCTD J10-
POXHO-TPAaHCIOPTHOTO MPOUCIIECTBUS
K MUHUMYMY [2, c. 74—75]. A 94TOOBI pelInTh
camy 3a/1a4y, HaJlo UCCJIEIOBATh OYaru T0POXK-
HO-TPAHCIIOPTHBIX MPOUCIIECTBUA, BBISIBUTh
KOJIMYECTBO U HAauboJIee paCIIPOCTPAHEHHBIE
Bunbl A TII.

Kak nmpaBuiio, 006cTosITENBCTBA BOSHUKHO-
BEHUSI aBapUMHBIX CIy4aeB Ha TOPOICKUX
Tpaccax Ype3BbluaiiHO pa3HOOOpa3Hbl. OgHa-
KO aHaJn3 3TUX OOCTOSTEIbCTB MO3BOJIUI
HaWTU HEKOTOPBIE OOLIKE X YEPTHI, UTO TAJIO
BO3MOXHOCTb pa3padoTaTh Ki1accudUKAIUIO
JIOPOKHO-TPAHCIOPTHBIX MPOUCLIECTBUN
[2,c.75].

AHanu3 aBapuifHOCTY Ha BHIOPAHHOM ISt
9TOTO YJIWIIE TIPEICTABIeH B Tabiuile 2 1 Ha
puc. 4.

M3 mostydeHHBIX JAHHBIX CIENYET, YTO
HanboJiee YacTbIM BUIOM TOPOXKHO-TPAHC-
THOPTHBIX TPOUCIIECTBUN SBJISIETCA CTOJIKHO-
BEHUE, N3-3a YETO BO3HUKAIOT 3HAUUTEIbHbIE
3aTPyIHEHUS B IBUXEHUU IO TOPOACKUM
yIullaM, B TOM YHUCJIE U AJISI MAPUIPYTHOTO
NaccaXMpCcKOro TPaHCIopPTa.
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Ecnu yuects, uto B 2013 romy B TamboBe
6b110 coBepiteHo 613 ITTI, B KOTOPBIX TTOTH-
6110 30 yenoBek u 814 moyywiu panenwust [ 3],
TO fnoJist aBapuit Ha COBETCKOM YIMIIE COCTa-
Buia 13% ot BeceX MPOMCIIECTBUIA TTO TOPOLY,
a 13 o0LIEero yuciaa NoCTpagaBIINX NOTUOI0
10%, 13,4% noay4uin paHeHUs..

JIng OLleHKU CTeTIeHW aBapuiHOCTU Ha
OTIENbHBIX JOPOTAX WJIN TOPOXHON ceTn
B LIEJIOM MOJIB3YIOTCI CUCTEMOM MOKa3aTeNeNn,
OCHOBAHHBIX Ha aHAJTN3€ KOJIMYECTBA U TsKe-
CTU TOPOXHO-TPAHCIIOPTHBIX TPOUCIIIECTBUI
C y4eToM Ipobera aBTOMOOWJIEN, COCTOSTHUS
aBTOMOOMJILHOTO TIapKa U IpyTrux (hakTOpOB.

Koadduiment otHocutensHON aBapuii-
HocTu nokasbiBaeT yrcio ATII mo oTHole-
HUIO K TPOOEry aBTOMOOUJIEN WU K YUCITY
npoe3noB aBToMoOwiel. B mepBom ciyvae
K02(UIMEHT XapaKTepu3yeT CTEIeHb aBa-
PUWHOCTU Ha JJWHHBIX U OJHOPOIHBIX MO
TE€OMETPUYECKUM TMapaMeTpaM yJacTKax J10-
pOT, BO BTOPOM cJTy4ae — Ha KOPOTKUX y4acT-
Kax (mepeceyeHus v MPUMbIKaHUSI, HEOOIb-
i€ MOCTEHI, ITyTeIIPOBOIKI M T.1.) [4].

-10°
U= ;“L(Z)V , ATII na 1 MJH aBTOMOOMJIE-KU-
JIOMETpOB; (1)
z10° )
U= ™ , ATIT Ha 1 muiH aBTOMOOMITEH, (2)

e Z — KOJIMYECTBO TTPOUCIIIECTBUI 32 TIEpU-
on Bpemenu T, T — mepuon BpeMeHH, CYT.;
N — cpenHeromgoBast MHTEHCUBHOCTD IBUKE-
Hus (cpennsist 3a nepuon T), aBr./cyr.; L —
JUTUHA yJacTKa JOpOTH, KM.

Jtst monydeHusT HaleXXHbIX 3Ha4YeHU I
K03(hGULIMEHTOB OTHOCUTETbHOM aBapUITHO-

MenblinH H. B., Tutoea A. A. OpraHu3aumns aeToA0POXHOro ABMKEHUS: NaCCaXUPONOTOK U aBapUNHOCTb




'Z{a Ta0amnma 2
£ Csoanas Tadamma craructuku JITIT

Bun ATIT KonuuecrBo ATII nanHoro | Konuuectso noru6umx | KonnyectBo paHeHbIxX
BUOA

Hae3sn Ha newexona 20 1 20

CronkHoseHue TC 40 1 66

Hae3sn Ha npensiTcTBUE 4 - 6

TTanenue maccaxupa 6 - 9

Haesn Ha crosiiee TC 5 - 5

Haesn Ha Benocunenucra 4 1 2

Wuoit Bux ATTT 1 - 1

Bcero 80 3 109

Tab6auna 3
JomnycTumble 3HaUYeHus k03¢ duiuenta 6e30nacHOCTH
CTeneHb OMaCHOCTH y4acTKa JOPOru K032¢)¢)HuHeHT 6€30IMaCHOCTH MPY OTPULIATETbHBIX YCKOPEHUSIX,
M/c
05..1,5 [15..2,5
HauvasnbHast ckopocTb aukeHust 60...80 KM/4
HeonacHbrit 6oee 0,6 6osee 0,65
OrmnacHblii 0,45...0,6 0,55...0,65
O4yeHb OnacHbII meHee 0,45 menee 0,5
HauanbHast ckopocTb aBuxkeHus 85...100 km/u
HeomnacHbrit 6osee 0,7 6osee 0,75
OmnacHblii 0,55...0,7 0,6...0,75
QOueHb OImacHbI menee 0,55 menee 0,6
HauanbHast ckopocTb nBrkenust 105...140 km/q
HeomnacHbrit oostee 0,8 6ouee 0,85
OrmacHbI 0,65...0,8 0,75...0,85
QOueHb OImacHbIi menee 0,65 menee 0,7

Bo3MoXHOCTh TPUMEHEHUST TOTO WU
WHOTO METO/Ia 3aBUCUT OT CTa iU pa3paboOTKu
MepoTpusITUii (MX 000CHOBAHUE TSI CYIIIECT-
BYIOIIEH TOPOTU, MPOEKTUPOBAHUE PEKOH-
CTPYKIIMU WX HOBOTO CTPOUTENHCTBA),
a TakXe OT HaJWYUS U MOJTHOTHI JaHHBIX
o JITII Ha cymiecTBytolieii gopore. MeToabl
BBISIBJIECHUSI OITACHBIX YYaCTKOB Ha OCHOBE
naHHbiX o JTII ucronp3yoT A OLeHKU
0e30TIaCHOCTH IBUXKEHUS Ha CYIIECTBYIOIINX
JIOpoTax Mpu HaJUYUU JOCTATOYHO MOJHOU
0,19 U JIOCTOBEPHOI MH(pOpMaInu 3a Tepuos He
meHee 3—5 neT. [1pu oTcyTCTBUM TaKMX AaH-

CTHU ciienlyeT pacnonaratrh naHHbIMK 0 JITTI 3a
TNEPUOJ BDEMEHU, PABHBIN TPEM-TISITUA TOAAM.
7100 3610°
“TLN 365572000
ITokazaTenb OTHOCUTEIbHOMN TIXKECTHU
XapakTepU3yeT YKCJI0 IOrMOIINX B pacueTe Ha
100 MUTH aBT.-KM U OIIpeAeIISICTCS TaK XKe, KaK
K03 PULIMEHT OTHOCUTEIIPHOI aBapUITHOCTH
¢ 3ameHoi uyncia JATII Ha ynrciao morudimx
B HUX:
_ 100 510°
~ TN 36572000

=0,27.

JIst BBISIBJIGHUSI OTTACHBIX YYaCTKOB,
B TIpejiesiaX KOTOPBIX CIIEAYeT B IIEPBYIO Oue-
pelb mpeaycMaTpuBaTh MEPOTIPUSTUS T10
obecrieyeHNIO 0€30MaCHOCTU IBUXCHHUA,
MOTYT OBITh UCIIOJ30BaHBI CJIEMYIOIINE Me-
TOJIBI:

— MeToq KO DUIIMEHTOB aBapUITHOCTH;

— MeTon Koa(duimeHToB 6e30MmacHo-
crtu [4].
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HBIX, a TAKXe JIJIST OLIEHKH IMPOEKTHBIX pellie-
HUI TIPU MMPOEKTUPOBAHUYU HOBBIX Y PEKOH-
CTPYKIIMU AEUCTBYIOIINX JOPOT B pacyeT Oe-
peTcst MeTon K03 (PUIIMEHTOB aBAPUNHOCTH,
OCHOBAHHBIN Ha aHaAU3€ U 0000IIEeHUU
naunbix cratuctuku I TTT, u meton Koaddu-
IIMEHTOB 0€30MacHOCTH, OCHOBAHHBIN Ha
aHanm3e rpadKOB U3MEHEHUS] CKOPOCTEH
JIBIXKeHMS Ha nopore. C UxX MTOMOIIIBIO OTpe-
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Puc. 4. CootHoweHune Bugos 4TI Ha yn. CoBetckoii B Tam6oBe (2013 r.).

JIEJISTIOT BIVSTHUE Ha 0€301TaCHOCTh IBVKEHUS
TeOMETPUYECKUX JIEMEHTOB TOPOTU, COCTO-
STHUST TIOKPBITUS, THTEHCUBHOCTH JIBUXKEHUS
TpaHCIIopTa.

Koapdunuenramu 6e30macHOCTU Ha3bl-
BAIOT OTHOIIIEHUE MaKCUMaJIbHON CKOPOCTH
JBIDKEHMS HA y9acTKe K MaKCHUMaJIbHOM CKO-
POCTH Bbe3/1a aBTOMOOMJIEN Ha 3TOT Y9aCTOK
(HavyasbHAast CKOPOCTh ABMKeHUsT) [4].

ITpu moctpoenuu rpaduka KoadbuimeH-
TOB 0€30ITaCHOCTHY B KOHIIE KaXK/IOTO yJacTKa
OTIPENIeNISIIOT MaKCUMAaJIbHYI0O CKOPOCTh, KO-
TOPYIO MOXHO Pa3BUTH 0€3 ydeTa YCIOBUU
JBUXEHUS Ha TOCJIEAYIONIMX ydacTKax
(puc. 5).

Y4acTKu 1O OMACHOCTU ISl ABMXKECHMS
OLIEHUBAIOT UCXO/IS1 U3 3HAYEHU KO duUIIm-
eHTa 6e3omacHocTy. B mpoekTax HOBBIX TOPOT
HEIOTYCTUMBI yJacTKM ¢ KO3(hPUIIMeHTaMU
6e3omnacHoctu, MmeHbuMK 0,8. B mipoekTax
PEKOHCTPYKIIMM M KalMTaIbHOTO PEMOHTa
JIOMYCTUMBIE 3HaUYeHUsT KoadduimeHTa 6e3-
OIMaCHOCTHU MPUHUMAIOTCST TI0 Tabsuile 3.
HauanbHble CKOPOCTU M YCKOPEHUSI OTIpeie-
JITIOTCSI HAOTIOIEHUSIMU Ha JIOPOTe WK C T10-
MOIIIbIO XOIOBEIX JIaOopaTopwii [4].

Meton kKoapduumreHToB 0€30MacHOCTHU
YUUTBHIBAET ABMKEHUE OJUHOYHOTO aBTOMO-
OWJIST, 9YTO XapaKTePHO TS YCJIOBUI TBUKESHUS

® MWP TPAHCIOPTA, Tom 13, N2 5, C. 168-183 (2015)

Ha J0porax ¢ Majoil MHTEHCUBHOCTBIO MJIN
B Uachl criaja IBMKEHUS Ha 6oJiee 3arpykKeH-
HBIX JOpOrax. DTo He MPEIsITCTBYET €ro Uc-
[M0JIb30BAHUIO JJIsSI JOPOI BCEX TUIIOB, IO-
CKOJIBKY TP BbICOKOI MHTEHCUBHOCTHU JIBU-
JKEHMSI OOTOHBI MPAKTUYECKU UCKITIOYAIOTCS,
a pacyeT JJIsSI OMMHOYHOTO aBTOMOOMJIST Ha-
MpaBJieH Ha MOBBIIIEHUE 6€30MAaCHOCTH.

(3)

rae K, — koadduument 6e3onacHocTu; Uyq—
CKOPOCTb Ha y4acTke; U~ — MakcuMallbHast
JIOITYCTUMAsT CKOPOCTb.

K, =075
60
50
62 :%:0’8;
50
K63 =a=0,8;
30
ss = =05,

Meton K03¢hGUINECHTOB aBapUINHOCTH
OCHOBaH Ha OIpeNeIeHN UTOTOBOTO KOd(]-
(bunmenTa aBapuiitnoctu K

K"T = Hl;? Ki ) (4)
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rie K, — yacTHble KO3 HUIMEHTbI aBApUIAHO-
CTHU, KOTOPBIE CBSI3aHBI C pe3yJibTaTaM1 aHa-
Ju3a cratuctuyeckux naaHHbx o ATII u xa-
pPaKTepuU3yIOT BJIMUsIHUE Ha 0€30MacHOCTD
JIBVKEHUSI TTapaMeTPOB JOPOT U YJIUIL B TIaHE,
MOIIEPEYHOM M IPOTIOJIHHOM IPOMUIISIX, BJie-
MEHTOB 00YCTPOICTBA, MHTEHCUBHOCTHU JIBU -
JKEHUS, COCTOSTHUSI MTOKPBITHUST; N — YUCIIO
YaCTHBIX KO3 GUIIMEHTOB aBapUilHOCTH,
YUUTHIBAEMBIX IIPU OlleHKE 0€30MacHOCTU
JIBMZKEHHSI Ha TOPOTaxX WJIM TOPOACKHUX YIUIaxX
pa3IMYHOM KaTeropuu.

Hrorosbie KoadduULIMEeHTH aBApUITHOCTH
YCTaHABJIMBAIOT MyTeM ITEPEMHOXEHUS 4acT-
HbIX KO3(P(PUILIUEHTOB.

K, ,=38;
K, ,=11,3;
K ,=43;
K ,=4,9;
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Puc. 5. JinneriHbiii rpagpuk CKOpOCTei ABMKEHUSI O4UHOYHBIX aBTOMOGUE n rpagpmuk koaduLumneHToB
6e3onacHocCTH (C ncrnosb3oBaHnem gauusix FTMBAMA no Tamb6oBsckoii obnacTu).

K,.s=49;
Koe =74
K, . =116;
KMT8:3’3’
K, ,=10,8;
Km10:3’3

TTo 3HaYeHUSIM UTOTOBBIX KOG GULIMEH-
TOB aBapUMHOCTU CTPOUTCS JUHEHHBIN Tpa-
duk (puc. 6). Ha Hero HaHOCSTCA IMIaH
U MpoGWIb JOPOTU, TIPU 3TOM BBIACJSIIOTCS
BCE 2JIEMEHTBI, OT KOTOPBIX 3aBUCUT Oe301mac-
HOCTb ABUXEHUS (MPOMOJbHBIE YKJIOHBI,
BepTUKaJbHbIE KPUBbIC, KPUBbIE B IJIaHE,
MOCTBI, HACeJIEHHbIE TyHKTHI, IIepeceKaeMble
noporu u np.). Ha rpacduke Takke pukcupy-
0T I10 OTAEIbHBIM YYaCTKaM CPEIHIOI0 MHTEH -
CUBHOCTbD JIBMIKEHUSI IO TaHHBIM yyeTa J10-
POXHBIX OpraHU3alMi WU ClielMalbHBIX
M3bICKATEILCKUX MAPTUH, a /11 TPOSKTUPYe-
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Puc. 6. Ipajpuk ntorosoro koagppuuneHTa aBapniiHOCTH.

MBIX IOPOT — MePCTIIEKTUBHYIO MHTEHCUBHOCTb
nBvkeHus1. Ham miaHoM v poduiem Bbiie-
JISTIOT Tpadbl JJIST KakI0TO U3 YUYUThIBAEMBIX
ToKazateJsieil, XapaKTepr3yeMbIX OTIpeesieH-
HBIMU KO3 DULIMEHTaMU aBapUITHOCTH.

B npoekTax peKOHCTPYKIIMU JOPOT U HO-
BOTO CTPOUTEITLCTBA PEKOMEHIYETCSI TTEPETIPO-
€KTUPOBATh YYaCTKH, IS KOTOPBIX UTOTOBBIA
koo dureHT aBapuitHocTu 6omee 15—20.

® MWP TPAHCIOPTA, Tom 13, N2 5, C. 168-183 (2015)

B mpoekTax yiydineHUsT JOPOT IIPU Ka-
MMUTAJTBbHOM PEMOHTE B YCIOBHSIX XOJIMHUCTO-
ro peabeda clIemayeT IpeaycMaTpuBaTh IIe-
pPECTPOIKY y9acTKOB ¢ Ko3(hduUimeHTaMu
aBapuitHocTu 6osee 25—40.

JlormycTrMble 3Ha4€HUSI UTOIOBBIX KOD(-
(GUIIMEHTOB aBapUIHOCTHU IJ11 BHOBb CTPO-
SIIUXCS aBTOMarucrtpaneir He 6omee 10,0,
a JUIsT SKCcIuTyatupytommxes — 12,0.
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B roponckmx ycIoBHSIX IPH peKOHCTPYK-
LIMY YJINIL 1 HOBOM CTPOUTEILCTBE HE JOIY-
CKaIOTCS YYaCTKU, UTOTOBBIA KO2GhGUIUEHT
aBapUITHOCTH KOTOPBIX ITPEBBINIacT 25.

Takum o6paszom, paccuutaB KO3 PULIU-
€HTHI 0e30ITaCHOCTH W aBapUHHOCTH U I10-
CTpOMB I'papMKI, MOKHO ITPUINTH K 3aKITIOUC-
HUIO, U4TO IBMXeHHe o yiauie CoBeTcKas
SIBJISIETCSl O€30MaCHBIM.

Jamee paccuMTaeM 3KOHOMMYCCKHIA
yiepo OT JOPOXKHO-TPAHCIIOPTHBIX ITPOUC-
IIECTBUM.

B cnydae Hanu4us CTaTUCTUYECKOMN
MHGOPMAILIMK O KOJIMYECTBE IMTOCTPagaBIINX
B IOPOXHO-TPAHCIIOPTHBIX POV CIIECTBU -
IX W TSIXECTH ITOJYIYEeHHBIX UMU TpaBM
oueHka yuep6a ot JITII npousBoaurcs
METOJIOM CYMMUPOBaHUS ITOTEPh IO Hop-
MyJe:

C =N, Y +N Y +N_ 'Y, pyo., (5)
e N, Np — KOJIMYECTBO MOrMOIINX U paHe-
HBIX JTofieii; N — obree Koandyectso JATTI;
Y, Yp — yiiep6 ot rudesv Uiu paHeHUs Ofl-
HOTO yesnoBeka; Y — yumepO, CBA3aHHBII
¢ mukBupanueit ATII [5].

Cot =3-2196,8 +109-70,55 + 80-63,11 =

= 19329 ThIC. PYO.
Y, = AT ATT +IT 41T, 6)
rie HTp, I, 1'[rp — MaTepuabHbIi yiepd oT
TOBPEXIEHUSI TPAHCITOPTHBIX CPECTB (TpaH-
CIIOPTUPOBKA, I0CTaBKa U T.A.); I1 — morepu
BPEMEHU APYTUMU TPAHCIIOPTHBIMU CPENCT-
Bamu; I1 — 3atpatel opranos 'MB/JI na
otdopmienne matepuanos o ATIT; C —
3Ha4YeHUE yIepda OT JOPOXKHO-TPAHCIIOPT-
HBIX TIPOUCIIECTBUI B CYIIIECTBYIOIIMX YCIIO-
BUSIX.
Y, =4031+127+52+9,13+72=
= 63,11 TbIC. PYO.

B mpoekTupyeMbIX YCIOBUSX 3HAYCHUE
yuep6a ot A TII onpenensieTcs mo popmyie:

CZ:H = C;YT‘;I .Knl ‘KHZ e "Knn ’ (7)
rae K — KoahdULUEHT CHIKEHUS TOTEPD OT
ATII [5, c. 94].

Co, =19329-0,35-0,65-0,35 = 1539 ThIC. PYO.;
T = Come(1- Ky Koyt Ky ) ®)

JTIT

T =19329 - (1-0,35 - 0,65 - 0,35) = 17802

AT

THIC. pyO.

BbiBOAbl

1. Hanbomb1umii maccaskuporioToK HadJIio-
JIAeTCS B IOHEICIbHUK U TISITHULLY, a B BBIXOI -
HbIC ITHM OH MUHMMAJICH; TUKOBBIMU MOMEH -
Tamu saBasoresa 8.00, 17.00 u 18.00. Map-
LIPYTHBI MaCCaKMPCKUI1 TPAHCIIOPT BOCTPE-
0OBaH, II03TOMY HEOOXOIMMO CO31aTh YCJIOBUS
JUTSL YIIYYILIEHUST €70 ABVKCHUSI.

2. Haubonee 4yacTbiM BUIOM JOPOXKHO-
TPAHCIIOPTHOTO MPOUCIIECTBUS SBISICTCS
CTOJIKHOBEHME, 13-3a Yero CO3Ial0TCs 3Ha-
YUTEJIbHBIE 3aTPYAHEHUS IBUKEHUS, B TOM
qycjie U AJIsi MapLIIPpyTHOTO MAcCaxXUupCKOro
TpaHcnopta. KpoMme Toro, BeJuk (uHaHCO-
BB yliepd OT TOPOKHO-TPAHCIOPTHBIX
MpoucIIecTBU, KoTophiit 3a 2013 rog cocra-
Bua 17802 teic. py6. (mo ya. CoBeTckas
r. Tam0oBa).

3. BolmeneHue KpallHUX JIEBBIX I10JIOC
MO3BOJIUT MOBBICUTH 0€30I1aCHOCTh JOPOXK-
HOTO JIBUXEHMSI, YBEJIUUYUTH MPOIYCKHYIO
CIIOCOOHOCTB IOPOrH, 3HAYUTETLHO CHU3UTD
TPaHCIOPTHBIE 33JIePKKHU U TIOTEPU BpEMEHU
MaccaXkupoB B MyTHU, JOOUTHCS YMEHbIIECHUS
KOHGJIMKTHBIX TOYEK, YTO BJICUET 3a COOOM
YMEHbIIIEHUE KOJIMYECTBa JOPOKHO-TPAHC-
MMOPTHBIX MPOUCIICCTBUI, a TAKXe 4YMCIa
MOCTpaaaBIINX.

CraeslaHHbIC BBIBOABI J€MOHCTPUPYIOT
11eJIeCO00Pa3HOCTh IPOAOIKEHMST HauaThIX
HMCCIeIOBAHUI MO COBEPIICHCTBOBAHUIO
JIBUXKEHMST MapIIPYTHOTO MacCaxkUpPCKOro
TpaHCIOPTa IPUMEHUTEIbHO K MAarUCTPasib-
HBIM YJIMIIaM TOPOJIOB.
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TRAFFIC ORGANIZATION: PASSENGER FLOW AND ACCIDENT RATE

Penshin, Nikolai V., Tambov State Technical University, Tambov, Russia.
Titova, Alexandra A., Tambov State Technical University, Tambov, Russia.

ABSTRACT

The article studies problems of passenger flows
in medium sized towns. At the example of Tambov,
the authors analyze passenger traffic by the hour of
day, day of the week, the length of the route. Data
are presented in the form of graphs. Also the accident

rate is studied, a graph of accident rate is construc-
ted. Economic effects regarding road safety are
calculated. The relationship between some technical
and administrative decisions and accident rate are
studied and conclusions are suggested in order to
enhance safety conditions of passengers.

Keywords: bus, trolley bus, public transport, road safety, urban route, passenger traffic, speed of com-

munication.

Background. Specialists put forward more often
and insistently reasonable proposals to solve the
transport problem in central parts of large and medi-
um-sized cities due to greater use of buses and trol-
leybuses. While acknowledging the prerogative of
public transport, municipal governments reduce the
load on the road network, it allows to enter constraints
for individual cars on the busiest highways, espe-
cially during peak hours.

At example of the average city of Russia, we con-
ducted a study of existing traffic organization [1]. The
published article gives the characteristics of passenger
flow on the main street of Tambov (Sovetskaya) and
statistical analysis of traffic accidents, on the basis of
which optimization of urban public transport routes is
conducted and passenger flow capacity is calculated.

Objective. The objective of the authors is to
consider aspects of traffic organization: passenger
flow and accident rate as applied to a medium-size
town, and to reveal relevant dependences.

Methods. The authors use statistics, observation
methods, evaluation approach, comparative analysis,
graph construction.

Results. Capacity of passenger flows indicates
the number of passengers passing during a certain
lapse of time through concrete cross section of the
route or the entire transport network of the settlement
in one direction. Only with data on size, direction and
distribution of passenger flows it is possible to reason-
ably choose the track of routes, to choose a transport
mode and a type of rolling stock, as well as to deter-
mine the number of required vehicles.

6-/\

Passenger flow is characterized by:

— capacity or intensity, i.e. the number of pas-
sengers who pass at a certain time on a given section
of the route in the same direction;

— volume of passenger traffic, i.e. the number of
passengers transported by bus for a certain period of
time (hour, day, month, year);

— passenger turnover, i.e. transport works per-
formed during passenger transportation.

Burdensome aspect of passenger flows is their
unevenness. They change over time (hour, day, day
of week, season, etc.), sections of route (hauls) and
direction of movement.

With the help of passenger flow monitoring itis pos-
sible to adjust schemes of individual routes, bus sche-
dules, appointment of stopping points. Data of regular
surveys are useful for the development of measures to
improve public services during peak hours.

In the course of our study of passenger flow the
method of visual observation of the occupancy of
vehicles (buses) was used. The results are summa-
rized in Table 1 and shown in Pic. 1-3.

Analyzing graphs it is clear that peak moments
are 8.00, 17.00 and 18.00. The highest passenger
flow is observed on Monday and Friday, while on
weekends it is minimal.

In solving tasks to provide traffic safety, it is nec-
essary very often to face multifaceted problems,
which should be taken into consideration to prevent
accidents and their consequences.

The use of vehicles for the carriage of passen-
gers, cargo and other works creates a certain risk

Pic. 1. Change in passenger flows depending on hours of day.
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Zg;i Table 1
it Passenger flow: visual assessment
“ Days of week Time of observation Northern direction of the | Southern direction of the street
street
Monday From 8.00 to 9.00 6 points 6 points
From 9.00 to 10.00 5 points 5 points
From 10.00 to 11.00 3 points 3 points
From 11.00 to 12.00 4 points 4 points
From 12.00 to 13.00 4 points 4 points
From 13.00 to 14.00 3 points 3 points
From 14.00 to 15.00 3 points 3 points
From 15.00 to 16.00 4 points 4 points
From 16.00 to 17.00 4 points 4 points
From 17.00 to 18.00 6 points 6 points
From 18.00 to 19.00 6 points 6 points
From 19.00 to 20.00 4 points 4 points
Wednesday From 8.00 to 9.00 6 points 6 points
From 9.00 to 10.00 4 points 4 points
From 10.00 to 11.00 3 points 3 points
From 11.00 to 12.00 3 points 3 points
From 12.00 to 13.00 4 points 4 points
From 13.00 to 14.00 3 points 3 points
From 14.00 to 15.00 3 points 3 points
From 15.00 to 16.00 4 points 4 points
From 16.00 to 17.00 4 points 4 points
From 17.00 to 18.00 6 points 6 points
From 18.00 to 19.00 6 points 6 points
From 19.00 to 20.00 4 points 4 points
Friday From 8.00 to 9.00 6 points 6 points
From 9.00 to 10.00 5 points 5 points
From 10.00 to 11.00 3 points 3 points
From 11.00 to 12.00 4 points 4 points
From 12.00 to 13.00 4 points 4 points
From 13.00 to 14.00 3 points 3 points
From 14.00 to 15.00 4 points 4 points
From 15.00 to 16.00 4 points 4 points
From 16.00 to 17.00 5 points 5 points
From 17.00 to 18.00 6 points 6 points
From 18.00 to 19.00 5 points 5 points
From 19.00 to 20.00 4 points 4 points
Sunday From 8.00 to 9.00 2 points 2 points
From 9.00 to 10.00 2 points 2 points
From 10.00 to 11.00 3 points 3 points
From 11.00 to 12.00 4 points 4 points
From 12.00 to 13.00 4 points 4 points
From 13.00 to 14.00 3 points 3 points
From 14.00 to 15.00 3 points 3 points
From 15.00 to 16.00 3 points 3 points
From 16.00 to 17.00 4 points 4 points
From 17.00 to 18.00 4 points 4 points
From 18.00 to 19.00 3 points 3 points
From 19.00 to 20.00 2 points 2 points
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Pic. 2. Change in passenger flows depending on days of week.
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Pic. 3. Change in passenger flows depending on the length of route (names of bus stops are indicated).

to a person, and as long as there is a car, itis impos-
sible to completely eliminate the possibility of a
traffic accident. Therefore, the challenge is to re-
duce the likelihood of a road accident to a minimum
[2, pp. 74-75]. And to solve the problem itself, it is
necessary to explore the pockets of road accidents,
identify the number and the most common types of
accidents.

As a rule, the circumstances of occurrence of
accidents on urban roads are extremely diverse.
However, analysis of these circumstances has al-
lowed to find some common traits that made it pos-
sible to develop a classification of road accidents.
[2, p. 75].

Analysis of accident rate on a street selected for
this purpose is shown in Table 2 and Pic. 4.

Obtained data show that the most often type of
accidents is collision, due to which considerable traf-
fic jams in city streets arise, creating difficulties in
particular for route passenger transport.

Ifwe consider thatin 2013 in Tambov occurred 613
accidents, which killed 30 people and injured 814 [3],
the proportion of accidents on Sovetskaya streetis 13%
of all accidents in the city, and of the total number of
victims 10% were killed, 13, 4% were injured.

To assess the degree of accident rate on indi-
vidual roads or road network in general the system of

indicators is used, which is based on an analysis of
the number and severity of traffic accidents taking
into account the mileage of the car, the car fleet state
and other factors.

The coefficient of relative accident rate shows the
number of accidents in relation to the mileage of cars
or to the number of car journeys. In the first case, the
coefficient characterizes the accident rate on long
and geometrically uniform road sections, in the sec-
ond case — on short distances (intersections and
junctions, small bridges, crossovers, etc.) [4].

U =ﬂ accidents per 1 min car-kilometers; (1)

TIN’ P '

-10°
U= ZTT , accidents per 1 min cars, (2)

where z is a number of accident over time period T; T
is time period, days; N is annual average traffic
intensity (average over period T), cars/days; L is
length of road section, km.

To obtain reliable values of relative accident rate
coefficients it is necessary to possess data on acci-
dents over time period, equal to 3-5 years.

106 3610°

TLN 365572000
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Table 2
Summary table of statistics of accidents
Type of accident Number of accidents of this | Number of dead Number of injured
type
Automobile-Pedestrian collision |20 1 20
Collision of vehicles 40 1 66
Obstacle collision 4 - 6
Passenger fall 6 - 9
Standing vehicle collision 5 - 5
Cyclist collision 4 1 2
Another type of an accident 1 - 1
Total 80 3 109
Table 3
Permissible values of safety coefficient
Degree of danger of road section | Safety coefficient at negative acceleration, m/s?
05..1,5 [15..2,5
Initial speed 60...80 km/h
Undangerous over 0,6 over 0,65
Dangerous 0,45...0,6 0,55...0,65

Very dangerous less than 0,45

less than 0,5

Initial speed 85...100 km/h

Undangerous over 0,7 over 0,75
Dangerous 0,55...0,7 0,6...0,75
Very dangerous less than 0,55 less than 0,6
Initial speed 105...140 km/h

Undangerous over 0,8 over 0,85
Dangerous 0,65...0,8 0,75...0,85

Very dangerous less than 0,65

less than 0,7

45 -
40 -
35 -

Pic. 4. The ratio of types %
of accidents on the street 25 4
Sovetskaya in Tambov 2
(2013).

collision of pedestrian obstacle
collision

vehicles collision

The indicator of relative gravity characterizes the
number of fatalities per 100 million vehicle-km, and
is determined as well as the coefficient of relative
accident rate with replacement of the number of ac-
cidents on the number of killed in them:

10° 10°
_z 10° 510 ~0,19.
TN 36572000

In order to identify dangerous areas, where prior-
ity measures to ensure traffic safety should be taken,
the following methods can be used:

— method of accident rate coefficients;

— method of safety coefficients [4].
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another
type of an
accident

cyclist
collision

standing  passenger
vehicle fall
collision

The possibility of applying one or another
method depends on the stage of development of
measures (their rationale for the existing road, the
design of reconstruction or new construction), as
well as availability and completeness of data on
accidents on the existing road. Methods for detec-
tion of hazardous areas, based on data on accidents
are used to assess safety on existing roads if there
is sufficiently complete and reliable information for
a period of not less than 3-5 years. In the absence
of such data, as well as to evaluate the design solu-
tions for the design of new and reconstruction of
existing roads the method of accident rate coeffi-
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Pic. 5. The line graph of speeds of single cars and the graph of safety coefficients (using data from State Traffic
Safety Inspectorate of Tambov region) [e.g. 3].

cients is taken into account, based on the analysis
and compilation of statistics of accidents, and the
method of safety coefficients, based on the analy-
sis of graphs of speed changes on the road. With
their help the impact of geometric elements of the
road, state of pavement, traffic intensity on road
safety is determined.

Safety coefficients are the ratio of maximum
speed at the site to the maximum speed of cars enter-
ing this site (the initial speed of motion) [4].

When constructing the safety coefficients graph
atthe end of each section maximum speed that can
be developed without taking into account traffic
conditions in the subsequent sections is determined
(Pic. 5).

Differentiation of sections according to their pos-
sible danger for road traffic is based on the values of
safety coefficients. In the projects of new roads sec-
tions with safety coefficients less than 0,8 are unac-
ceptable. In projects of reconstruction and overhaul
the allowable values of safety coefficient are taken
from Table 3. The initial speed and acceleration are
determined by observations on the road or by running
laboratories [4].

The method of safety coefficients takes into ac-
count movement of a single car, which is typical for
traffic conditions on roads with low intensity or hours
of traffic recession on more loaded roads. This does
not preclude its use for all types of roads as at high
traffic intensity overtaking is virtually eliminated, and

® WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 13, Iss. 5, pp. 168—183 (2015)

Penshin, Nikolai V., Titova, Alexandra A. Traffic Organization: Passenger Flow and Accident Rate




Curve of final accident | %
rate coefficients

10 —
Ne section 1 2 |34 5 6 7 8 9 10
Kgin 38 | 113 | D3| 49 74 | 116 33 10,8 33
K, Traffic intensity 1,8
K, Width of driveway 1,0
" K; ‘Width of roadsides -
E K, Longitudinal slope ‘ 1,3 | 1,1
a:g Ks Radii of curves in plan 1,6
gl K Visibility [ 24 ] [ 225 [ 22 ]
;g K, Width of bridges -
E Ks Length of straight sections 1,0
ﬁ Ko Type of intersection 1,0 | 1,0 ‘ ‘ 1,0 | | 2,0 | | 1,0
§ Kio Intensity at intersection 1,5
E| Ku | Visibility atintersection | 1,0 | 1,1 | | 15 | [ 10 ] [ 10
E K Number of lanes 0,6
E Ky Development -
Ky Length of settlement 2,7
Kis Approaches to settlements =
K Characteristics of pavement 0,75
Traffic intensity car/da;
Y Y 72000
Width of driveway, m 21
Width of roadsides, m -
s in plan 200
Visibility P
distance, m .
’ in profile 250 300
. . . 40 50
Intersections, railway crossings, |
visibility at intersections
o 20 10
Longitudinal slope, %o
Straight lines and curves R=500n
Road plan Y / /
Kilometers 0 1 2 3 4 5
Pic. 6. Graph of final accident rate coefficient.
the calculation for a single car is aimed at improving Method of accident rate coefficients is based on
safety. determination of final accident rate coefficient K, :
U:ee i=n
=v (3 Ku=JIZK, (4)

where K.are individual accident rate coefficients that
are associated with the results of analysis of statistical
data on accidents and characterize the impact of

where K_ is safety coefficient; U, is speed within a

sec

section; U, . is maximum permissible speed.

K, = a0 0,75; parameters ofroads and streets in the plan, transverse
60 and longitudinal profiles, elements of infrastructure
50 development, traffic intensity, state of pavement
2= 0 =0,8; condition coverage on traffic safety; n is a number of
0 individual accident rate coefficients, taken into
50 . account when assessing the safety of traffic on the
3760 0.8, roads and streets of the city of different categories.
Final coefficients of accident rate are set by mul-
239 05 tiplying individual coefficients.
e T K, ,=38;
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K, ,=11,3;
Kz =43,
K, ,=49
K. s=4.9;
Kis=7:4;
K,,,=11,6;
K =3.3;
K, o=10,8;
K 0=3.3.

From the values of the final accident rate, a linear
graph (Pic. 6) is constructed. Plan and profile of the
road are applied on it, at the same time all the ele-
ments are marked that affect traffic safety (longitudi-
nal slopes, vertical curves, curves in plan, bridges,
settlements, crossed roads, and others.). The graph
also records on separate sections the average traffic
intensity according to accounting data of traffic orga-
nizations or of special survey parties, and for designed
roads perspective traffic intensity is recorded. Above
the plan and profile graphs for each of considered
indicators are marked, characterized by certain coef-
ficients of accident rate.

In projects on road renovation and new construc-
tion itis recommended to redesign the areas for which
the final accident rate coefficient is over 15-20.

The road improvement projects at major overhaul
in a hilly terrain should include the restructuring of
sections with accident rate coefficients over 25-40.

Permissible values of final accident rate coeffi-
cients for newly constructed highways are not more
than 10,0, and for operated roads are not more than

12,0.

In urban areas reconstruction of streets and new
construction sites are not allowed if final accident rate
coefficient exceeds 25.

Thus, calculating the coefficients of safety and
accident rate and constructing graphs, it can be
concluded that the traffic on the street Sovetskaya is
safe.

Next, we calculate the economic loss caused by
road accidents.

In the case of availability of statistical information
on the number of victims of road accidents and the
severity of the injury, assessment of the damage
caused by the accident is produced by summation of
losses by the formula:

C,..=N;Y N-Y+N .Y  rub, (5)
where N, N, is number of dead and injured people;
N, is a total number of accidents; Y, Y, is damage
caused by death or injury of one person; Y, is loss
associated with settlement of accidents in the
street [5].

Cot =3-2196,8 +109-70,55 + 80-63,11 = 19329 thous. rub.;
YM=Ltr+Ld+Lﬂ+L/t+Lr’ (6)

wherel,, L, L are material losses caused by damage
to transport vehicles (transportation, delivery, freight
loading etc.); L, is time losses of other transport
vehicles; L is losses of traffic police connected with

data recording of road accidents; C ... is value of

damage caused by road accidents under current
circumstances.

Y, =40,31+1,27+5,2+9,13+7,2=63,11 thous. rub.
In projected conditions value of the damage
caused by accidents is determined by the formula:

Cre =Croe KKy oK, (7)

acc acc

where K, is coefficient of reduction of losses caused
by accidents [5, p. 94].

Cr.=19329-0,35-0,65-0,35 = 1539 thous. rub.;

acc

T = C:‘;(l - Ky Ky Kln); (8)

T...= 19329 - (1-0,35 - 0,65 - 0,35) = 17802 thous.
rub.

Conclusions.

1. The largest passenger flow is observed on
Monday and Friday, and on weekends it is minimal;
peak moments are 8.00, 17.00 and 18.00. Route
passenger transport is in demand, so it is necessary
to create conditions for the improvement of its traffic.

2. The most common type of car accident is a
collision, because of what there are considerable
traffic jams, influencing, in particular, route passenger
transport. In addition, there are large financial losses
from traffic accidents, which in 2013 amounted to
17802 thous. rub. (on the street Sovetskaya of Tam-
bov).

3. Allocation of leftmost lanes (as right driving
exists in Russia) will improve traffic safety, increase
the capacity of the road, significantly reduce transport
delays and time loss of passengers in transit, reduce
conflict points, which entails reducing the number of
road accidents and the number of victims.

The findings demonstrate the need to continue
research on improving the movement of route pas-
senger transport in relation to the main streets of
cities.
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