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YposeHb Bennocuneansaymn B XaHoe
AOCTaToO4YHO BbICOK 10 CPaBHEHUIO C APYruMu
KPYnHbIMU ropogamMu Mupa v ¢ TO4YKu
3peHuUsl 340PO0BbS XUTeJIel xenaTtesibHo,
4TOObI OH HE YMEHbLLAJICS, a yBe/INYNBaJICS.
MoaTomy nepcrneKkTUBHbIM HanpaB/leHnemMm
COBepLUeHCTBOBaHUS OpraHu3aunu
aBTOGYCHbIX NepeBO30K B ropoAe B/sieTcs
ucnosib3oBaHne cneunaan3npoBaHHOMo
aBTobyca 411 MaccoBOJi NepeBoO3Kn
naccaxupos ¢ Besiocuniegamv (cm. «MT»,
2015, N2 4 — [3]) ansa BapunaTtuBHOCTH
MapLUPYTHbIX KOMOMHaLUWii B UHTepecax
BesiocunenucToB. B cTatee geTann3smpyertcs
onTUMa’sibHbIA NMoA 3TU LeJIN KOJIbLieBOU
MapLIpyT, KOTOPbIN MO3BOJINT MNOBbICUTb
Ka4yecTBO TPaHCMOPTHOIro 06CayXXUBaHUs
HacesieHus aBToBes100ycamu

6e3 yBenn4eHuUs N1I0THOCTU MapLUPYyTHOW
ceTu, Ha pa3BuUTUE KOTOPOIi NoTpeboBanuck
Obl 04eHb 60sIbLUME KanNUTaJlbHble 3aTpaThl.

KniouyeBbie coBa: aBToBesnobyc, KO/bLEeBO
MapLupyT, Besocunean3aums, ropoackme
rnaccaxuvpckme rnepeBo3ku, XaHou.
|
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NPOBJIEMBbI YIIPABJIEEIA

KonbueBou mapLupyr
aBTOBeNooOycoB B XaHoe:
onTUMmn3auus Nnoe3anok

Psaboe Heopo Muxaiiaosuu — 00Kmop mexHu4ecKux
Hayk, npogheccop Boneoepadckoeo cocyoapcmeerHoeo
mexHuueckoeo ynugepcumema, Boaeoepad, Poccusi.
Heyen Txu Txy Xotone — kanouoam mexnu4eckux
Hayk, npenooasamenb Xanoiicko2o mpancnopmHo-
mexHono2uveckoeo yHugepcumema, Xauoii, Beemnam.

XaHoe TIepeMellleHrne HaceJleHUsS

B Ipenesax Topoaa OCYIIECTBIISIeTCS

Ha BEJIOCHTIEIaX, MOTIEIaX, MOTOLIMK-
JIaX, aBTOMOOMJISIX TAKCU, TMUHBIX aBTOMOOU -
JIsIX 1 aBTOOYycax. [JTaBHYIO poJIb UTpaeT aBTO-
OYCHBII TPAHCIIOPT, OMHAKO KauyeCTBO O0CTy-
KMBAHUSI UM IaCCaXXUPOB HAXOAUTCS Ha
HU3KOM ypoBHe. HeT MapipyTa, CBSI3bIBaiO-
IIIETO BCE OCHOBHEIC paliOHBI TOPOA, TTO3TOMY
TaccaXXupbl BBIHYXKICHBI IeJIaTh TIePeCaaKH.
K ToMmy ke TIpr BBICOKOM YPOBHE BEJIOCHUTIC-
IW3aLUN 1 HU3KOM TNIOTHOCTHA MapIIPyTHOM
CETU OTCYTCTBYET BO3MOXKHOCTD PAIlIOHATIEHO
COBMEINATh BEJIOCHUIICIHBIC N aBTOOYCHBIC
MapIIpyTHl (TO €CTh, TTO CYTH, MOJIb30BATHCS
aBTOOYCaMM TSI TIEPEBO3KM ITaccaXkupa ¢ Be-
JIOCHUTICIIOM).

YpoBeHb BeJIOCUIICAN3AIINN 10 TaHHBIM
HAIIIETO MCCIIeTOBaHUS COCTaBJISIET OKOJIO
150 equan Benocumnenos Ha 1000 xxureseid.
Boabuie nojsoBuHbl naccaxupos (60 %),
TOJIB3YIOIINXCSI aBTOOYCAMU, SIBIISIETCS MO-
JIOABIMU JIIOABMHU, CTYAEHTAMU U IIKOJbHU -
KaMU, KOTOpBIE e3T Ha BeJIocUneaax U UM
JIETKO OCYIIECTBUTH MOCAAKY B aBTOOYyC
¥ BBIXOJ U3 HEro BMECTE C BEJIOCHUIICAOM
(TIprgeM pedb UIeT He TOJBKO O CTICINAIN-
3UPOBAHHBIX «aBTOBEIO0OYCAX», O KOTOPBIX



paccka3blBajJoCh B MpPEABIAYIIEH HalIel
cratbe [3]). MccnemoBaHus TakKe MOKa3aiu,
YTO OOJIBIIIMHCTBO CTYIEHTOB U IIKOJIbHUKOB
(0oxo0J10 60 %) UCIOIb3YeT BEJIOCUIIE, KOTAA
paccTosiHUE OT JAoMa A0 aBTOOYCHOI ocTa-
HOBKHM 00Jjiee 400 M. ITpu MeHBIIIEM paccTo-
STHAM OHU OOBIYHO MPUXOASAT K aBTOOYCHOU
OCTAHOBKE IMEIIKOM.

Tenepb 0 BO3MOXXKHOCTU HAWTH CTHIKOBBIE
MapLIPYThI AJTs BEJIOCUTIEUCTOB U aBTOOYCOB.
MapiiipyToM 00BIYHO Ha3bIBAETCS PErjlaMeH-
TUPOBAHHBIN MYTh CJAENOBAHUS TTOABUXKHOTO
cocTaBa MPU BBIMOJIHEHUU TepeBo30K. ITo
XapakTepy MapIlIPYThl MOTYT ObITh MASITHUKO-
BBIMU U KOJIbLEBBIMU. MasTHUKOBBIM Ha3bl-
BalOT TaKOW MaplIpyT, MPU KOTOPOM MYyTh
CJIeIOBaHUS MTOABMKHOTO COCTaBa B MPSIMOM
1 OOpaTHOM HampaBJeHUSX MPOXOAUT MO
OHOM 1 Toi ke Tpacce. KosblieBbIM cunTa-
€TCs MapuIpyT, KOTJa MyTh CJI€JOBaHUS CO-
CTaBJIIeT 3aMKHYTbI KOHTYD [1].

MapiipyThl B 3aBUCUMOCTU OT UX Pacro-
JIOKEHUS Ha TEPPUTOPUN OOCTYKUBAEMOTO
palioHa pa3nensitoTcsl Ha nuaMeTpaibHbIE,
coeuHSIoIe nepudepuiiHbie pailoHbI TO-
polia ¥ MpoXOJsIiue Yepe3 LEHTP; paaruaib-
HbI€, COeIUHSIONINE IepUudepuiiHble paioOHbI
ropoja ¢ LIEHTPAJIbHOU €ro 4acTbhlo; MOIy-
NHUaMeTpalbHble, MTPOXOASIIME Yepe3 LIEHTP
U TOPOJCKUE PAalOHBI, HO HE THUaMETPATIbHO
pPAcCMoIOXKEHHBIE; KOJIbLIEBBIE; TAHTEHIA A b-
HbI€, COEIUHSIIONINE OTAEIbHbIE IepUdepuii-
Hble pallOHbI U HE TTPOXOSIIME Yepe3 LEeHTP;
BBUIETHBIE, BBIXOASIINE 3a Mpeaesbl 00CTy-
JXKMBAEMOTO paiioHa, HO MO XapakTepy COOT-
BETCTBYIOLII€ OCHOBHBIM MapILIPyTaM FOpoi-
CKOW TPaHCIIOPTHOW CETH.

MapiipyT uMeeT KOHEUHbIE U MIPOMEXY-
TOYHBIE OCTAHOBOYHBIE MTyHKTHI. [Tpomexy-
TOYHBIE B CBOIO OUYEPEeb MOTYT OBITh: MOCTO-
SIHHBIMU — B TIYHKTaX C MOCTOSIHHBIM U J0-
CTaTOYHBIM TacCakMPOOOMEHOM; BDEMEHHBbI -
MM, KOT/Ia MAaCCaXXUPOOOMEH HEITOCTOSTHEH IO
yacaM CYTOK — OKOJIO TeaTpOB, KOHIEPTHBIX
3aJ10B, CTaAMOHOB, WK MO CE30HaM roga —
B KYPOPTHBIX pailoHax JIETOM y TUISKEN, 10-
CTOINPUMEYaTebHOCTE! U.T. 1.; O TpeboBa-
HUIO MTaCCAXXUPOB HA MeperoHax 3HAYUTEb-
HOU MPOTSKEHHOCTHU B MYHKTAX, TAe UMEeTCs
HE3HAYUTEIbHbIN, HO TEPUOANYECKU BO3HU -
Kawmuil maccaxkupoodmMeH. Bece mpomexy-
TOYHbIE OCTAHOBKMU AEJSITCS Ha OOBIUHbBIE
U Y3JI0BBIE, TJ€ IPOUCXOMUT MepeceyeHue
HECKOJIBKMX MapIIpyTOB U MaccaXupbl OCy-
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LIECTBJISIOT Mepecagku ¢ OMHOTO Mapuipyra
WINA BUJIA TPAHCTIOPTA Ha APYTOMA.

Mecra pa3MeleHUs OCTAHOBOYHBIX ITyHK-
TOB OIPEACIISIOTCS C YYETOM paclpeaeieHus
MacCaXMUpPCKUX MOTOKOB MO yyacTKaMm
Mapupyra, odecredeHus 6e30MacHOCTH ABU-
JKEHUSI, yT0OCTB MOCAIK1-BbICAIKH MACCAXKU-
POB U COIIACOBBIBAIOTCS ¢ opraHamu l[ocas-
TouHcnekuuu. Ha ropoackux mapiipyrax
C MHTEHCUBHBIM JABUKEHUEM TPAHCITOPTHBIX
CPENICTB OCTAHOBOYHBIE ITYHKTHI, KaK TIPaB-
JI0, pa3MeIlatoTCs 3a MepeKkpecTkaMu. 3aTpa-
Thl BPEMEHU MacCaKMpoB Ha MOAXOJ K OCTa-
HOBOYHBIM MYHKTaM B ropojax Mo BO3MOX-
HOCTU HE MOJKHBI mpeBbiaTh 10—15 MuHyT
C y4E€TOM MapIIPYTOB BCEX BUIOB TOPOACKOTO
TpaHcropTa [2]. Eciu Ha oTaeIbHbIX ydacTKax
COBMENIAIOTCS HECKOJIBKO TOPOJCKUX MapI-
PYTOB IIPU BBICOKOW 4YacTOTE ABUXKEHWUS,
clie[lyeT OpraHMU30BaTh CABOEHHbIE OCTaHO-
BOYHBIE TTYHKTHI, TIPUYEM BITEpEIN OOBIYHO
pacnoJiaraloT OCTAaHOBKM MapIIpyToB ¢ 6oJjiee
BBICOKOI YaCTOTOM ABUKEHMS.

PacctosiHue Mexay OCTaHOBOYHBIMU
MYHKTaMU BBIOUMPAETCS C yY4ETOM TOTO, UTO,
C OJJHOW CTOPOHOIi, HEOOIbIINE MEePETOHBI
obecreunBalOT HaMMEHbIIME 3aTPaThl BpeMe-
HU Ha MOAXO0/ K OCTAHOBOYHOMY MYHKTY, HO,
C Ipyrol CTOPOHBI, MPU TaKUX MEeperoHax
CKOPOCTb COOOIIIEHNSI CHUXKAETCS U YBEJTUY U -
BaeTCs MPOAOIKUTETbHOCTh CAMOM MOE3IKHU.

Bo160op Brga MapiiipyTa mMpoBOIUTCS C CO-
OIroIeHUEM CIIEAYIOIIMX TPEOOBAHUIA: TPACCHI
aBTOOYCHBIX MapIUIPYTOB TOXKHBI IPOXOAUTH
yepes Maccaxupoodpasyrolme U naccaxkupo-
MOTJoIIAalolIe TYHKThI MO0 KpaTyalnum
PacCTOSIHUSIM; OHU TTPU3BaHbI 00eCIIeurnBaTh
MUWHUMAaJIbHbIE 3aTPaThl BPEMEHU Ha MOE3AKY
MaccaxupoB, a TakKXKe BO3MOXHOCTb U Y100-
CTBO IepecagKu Ha APYrve BUIbI TPAHCIIOPTA.
ITpoTsKeHHOCTh MapILIPYTOB YCTAHABIUBAET-
Cs1 B 3aBUCUMOCTH OT BEJIMYMHbBI ACCAKUPO-
MOTOKOB U PEHTA0EIbHOCTU MEPEBO3OK.
CrenyeT HOMHUTh, YTO MapIIPYThl OOJBLION
MPOTSKEHHOCTU obecrneyuBaloT Oecrnepeca-
JIOYHOE COO0IIeHUE MEXY TeprudepuitHbIMU
pailoHaM¥ HAaCEJIEHHOTO MTyHKTa U BBICOKYIO
9KCITyaTallMOHHYIO CKOPOCTh, a KOPOTKUE
MapILIpPYyThl — 00Jiee PABHOMEPHYIO 3arpy3Ky
aBTOOYCOB Ha MPOTSLKEHUU BCETro Mapuipyra
U OoJiee peryJIsipHOe ABUXXKEHUE.

OTKpPBITUIO aBTOOYCHOTO MapIlpyTa Mpei-
LIECTBYET 0OJIbIIasi TOATOTOBUTEIbHAS pabo-
Ta, KOTopas AOJKHA BKJIIOYATh B Ce0S1: BbISIB-
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Puc. 1. XaHovickuii KONbLIeBOV MapLUPYT AJ151 aBTOBEJI00YCOB.

JIECHMEe BO3MOXHOTIO IaccaXupooodoopoTa,
BBIOOD Tpacchl, 00CAeIOBaHUE TOPOXKHBIX
YCJIOBUIA, OTIpeiesIeHe MECT PacIIOI0XKEeHUS
OCTAaHOBOYHBIX ITyHKTOB, Pa3pabOTKy TEXHU-
KO-3KOHOMMYECKNX 00OOCHOBAHUI 11€J1eCOo-
00pa3HOCTH OTKPBITUS MapIIpyTa, COCTaBJIe-
HUe TTacTopTa aBTOOYCHOI'O MapIpyTa.
OxxumaeMblil TaccakupooOOPOT yCTaHaAB-
JINBAeTCs IyTeM aHKETHOI'O OOCJIeIOBaHUs,
OITpoca HaceJeHUsI, IPOTHO3UPOBAHUS U OPH -
EHTUPOBOYHOIO pacuera. Tpaccy mapuipyTa
BBIOMPAIOT 11O IIPEINoaracMbIM 1 xKeTaTelb-
HBIM HAITpaBJCHUSIM C YUYETOM TOPOXKHBIX
ycsioBuii. HoBBIM MaplIpyT MOXeT ObITh Op-
TaHU30BaH, €CJIM COCTOSIHHE TOPOT U UX 00-
YCTPOMCTBO COOTBETCTBYIOT TpeOOBaHUSIM
Oe3omacHoCTH ABMXKeHUs. [1poe3xkast yacThb
VJIUIL ¥ TOPOT JOJKHA UMETh IITMPUHY, o0ec-
TeYMBAIOIIIYIO0 0€30IacHbIN pa3bes aBTo0yY-
COB CO BCTPEUHBIMU TPAHCITOPTHBIMU CPENICT-
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BaMmu Oe3 CHIDKeHMs cKopocTu. [TpomyckHast
BO3MOXHOCTh MCKYCCTBEHHBIX COOPYKEHUI
JIOJKHA COOTBETCTBOBAThH Macce 1 rabapuTam
aBTOOYCOB.

ITocne BeIOOpa Tpacchl MapIpyTa OIpese-
JISTIOT MECTO PacCITOJIOKEHMST OCTAaHOBOYHBIX
IYHKTOB C YYE€TOM HaJIM4Us JTOCTaTOYHOTO
maccaxnupooOMeHa, TeIeX0THOM TOCTYITHO-
CTH, MX 6€30TIaCHOTO pa3MelleHMs 1 00ecTIe-
YeHUsT MUHUMaJIbHOTO OOIIIero BpeMeHH,
3aTpaurBaeMOro MacCaXKMPOM TIPH TMOJTb30Ba -
HUUW TPaHCIIOPTOM (BpeMsI ITOIX0/a, OXM/Ia-
HWUSI, CJIEIOBAaHMS B aBTOOYCE U MePEIBYKCHUS
OT KOHEYHOTO ITyHKTa).

Ha kaxplit aBTOOYCHBII MapILIpyT COCTaB-
nstercst macropt. [Tacropt MapiipyTa — OCHOB-
HOH JOKYMEHT, XapaKTepHU3YyIOIINii Tpaccy
MapIuipyTa ¢ yKazaHUeM JIMHEHHBIX ¥ TOPOXK-
HBIX COOPYKEHMIA; TIYTh CJIeIOBaHMST, HAJTMYHE
OCTaHOBOYHBIX MYHKTOB; XapaKTePUCTUKY
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Ta0imuna 1

ILnoTHOCTD HACe/IeHUS ¥ KOJIMYECTBO YeJIOBEK, MOJIb3YIOMIMXCS BeJIOCHIIEIaMHU B PailoHaAX
Xanos, yepe3 KOTOPbIe MPOXOAUT KOJIbLEBOI MAPIIPYyT

Paiions! mapuipyra

No mm. HasBanue mecra | [nomans reppu- | HacereHHOoCTh [lnotHOCTB KommuectBo
TOpUU roJib3oBatesieit

BEJIOCUTIETIOB

KM? qeJ1. qesr./Km? Yelr.

1 [Hour la 9,96 352000 35641 30309

2 Jlour bren 60,382 215000 3000 41182

3 Tait Xo 24 130639 5442 38754

4 [lour Aub 182,3 327500 1796 47059

5 Xait ba YbtHT 9,62 295726 29665 29615

6 Kay XKaii 12,04 236981 19683 24248

7 Txanb Cyan 9,11 259355 18990 44133

8 ba lunn 9,248 228352 24703 19201

9 XoaHr Mait 41,04 335500 8662 48840

JIOPOTH; OCHOBHBIE 3KCILTyaTallMOHHbIE ITOKa-
3aresu; Tapyudukarmio MapiipyTa. B macnop-
Te IOJKHA OBITh BCSl OCHOBHAst MHMOpMariust
0 MaplIpyTe: CXeMa, aKT 3aMepa IMPOTSIKEHHO-
CTU MapuipyTa, TabJIMla PacCCTOSTHUI MEXIy
OCTAaHOBOYHBIMU IYHKTaMM, HOMepa I10sICOB
JUTSI OTTpe e ICHUST CTOMMOCTH ITPoe3/ia, Xapak-
TEPUCTUKA aBTOIABUJIbOHOB, aBTOCTAHLIMIMA,
aBTOBOK3aJIOB, AUCIIETYEPCKUX ITYHKTOB, Bpe-
Msl Ha4yajia i OKOHYaHUS IBUXKEHHsI aBTOOYCOB,
MHTEPBaJbl IBMXKEHUS 110 TIEPUOIAM CYTOK
M JTHSIM HellesIv, BpeMsl Havyajla 1 OKOHYaHUsI
paboThl OCHOBHBIX MPEANPUITUIA, PACITIONO-
JKEHHBIX BOJIM3U MapIIPYTOB.

ITpeutaraemblii 1Uist aBTOBEJI00YCOB KOJTb-
LIEBO MapuIpyT, pa3pabOTaHHBIA C YYeTOM
MepeYnCICHHBIX TPeOOBaHMIA, TIpeICTaBICH
Ha puc. 1. OH IPOXOIUT Yepe3 AeBSITh PAiOHOB
ropojia XaHosl ¥ CBS3bIBacT MHOTHE HACEJICH -
HbI€ MYHKTbI, YHUBEPCUTEThI, MHIYCTPUAIIb-
HbIE TTAPKU, TIO3TOMY KOJIMUYECTBO IEPECaIOK,
COBepIIaeMbIX MmaccaxupaMu (B TOM 4YHCIIe
C BeJIOCMIIeaMM), CUJIbHO YMEHBIIACTCS.
O01Iast MPOTSKEHHOCTh MapuipyTa 32 KM.
HaceneHue B 3TuX paifoHax 4acTo MOJIb3yeTCs
BEJIOCUIIEZIOM, a J0pOra JOCTAaTOYHO IIMPO-
Kasi, 4TO IO3BOJISIET MCIO0Jb30BaTh OOJIbIINE
aBTOOYCHI.

JlaHHbIE O TJIOTHOCTU HACEJICHUS U KO-
JINYECTBE YeJI0OBeK, 001a1aloIUX 1 TTOJIb3Y -
IOIIMXCS BEJIOCUIIeIaMU B pailoHax XaHos,
yepe3 KOTOpbie MPOXOIUT pa3pabaTbiBac-
MBIl MapIIpyT, NpUBeAeHBI B Tabauue 1. U3

TaOJULIBI CIEIyeT, YTO BO BCeX 0003HAUEH-
HBIX paliloHaX UMeEeTCs OO0JIbIIOE KOTUYECT-
BO JIIOJIE, TIOJIb3YIOIIMXCS BEeJIOCUTIeNaMU
(ot 19 TBIC. O 49 THIC. YeTOBEK), IJISTI KOTO-
PBIX MOE3IKa B aBTOOYCE C BEJIOCUIICIOM
SIBJISIETCS aKTyaJlbHOM.

PazpabotaHHbIil KOJBLIEBOW MapIIpyT MO-
3BOJIUT MOBBICUTH KaUYeCTBO OOCTY>KMBaHUS
TaccakmpoB C Bejocurienamu (1 06e3 HIX) aB-
TOOYCHBIMHU ITePEBO3KAMU ¥ TACT 3HAUYNTEIBHBII
COLIMAIbHO-2KOHOMMYECKUIA 2 @EKT 3a cueT
TOTO, YTO TPAHCIOPTHBIM OOCIYyXKMBaHUEM
0XBaTbIBa€TCSl 3HAUYMTEJIBbHO OOJIbIlIEE YUCIO
JKUTeNIell roposia 0e3 yBeJUYeHUsI TJIOTHOCTH
MapIlpyTHOI CETH, Ha pa3BUTHE KOTOPOH Tpe-
Oy10TCS1 O4EHB OOJIbILIME KATTUTATIbHBIE 3aTPaThI.
Hogast opranusaninsi aBTOOYCHBIX TIEPEBO30K
MpY TIPUOPHUTETE BEJIOIOJIb30BaTeN e orocpe-
JIOBaHHBIM 00pa3oM OyIeT CrocOOCTBOBATh,
IMTOMHUMO TIPOYETO, CHIDKCHUIO KOJIMYeCTBa
MOTIEJIOB ¥ MOTOIIMKJIOB Ha IOPOTaXx, 4To CJie-
JIaeT TPAaHCTIOPTHYIO CUCTeMY XaHOsI, KaK OXKM-
JaeTcs1, 6osee ynoOHOI 1 SKOJIOTUYHOIA.
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RING ROUTE OF VELOBUSES IN HANOI: OPTIMIZATION OF TRIPS
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Ryabov, Igor M., Volgograd State Technical University, Volgograd, Russia.
Nguyen Thi Thu Huong, Hanoi University of Transport and Technology, Hanoi, Vietnam.

ABSTRACT

The level of bicycling in Hanoi is quite high
compared to other major cities in the world and from
the point of view of the health of residents it is
desirable that it does not decrease, but increase.
Therefore, the use of a specialized bus for mass
transportation of passengers with bicycles (see World
of Transport and Transportation, 2015, Iss. 4 [3]), for

variability of route combinations in the interests of
cyclists, is a promising area for improving the
organization of bus transportation in the city. The
article details the optimal ring route for this purpose,
which will improve the quality of transport services to
the population by buses without increasing the
density of the route network, which would require
very large capital expenditures.

Keywords: velobus, ring route, bicycling, urban passenger transportation, Hanoi.

Background. In Hanoi, population movements
within the city are carried out on bicycles, mopeds,
motorcycles, taxi cars, private cars and buses. The
main role is played by bus transport, but the quality of
passenger service is low. There is no route connecting
all major areas of the city, so passengers are forced
to make interchanges. In addition, with a high level of
bicycling and low density of the route network, it is not
possible to rationally combine bicycle and bus routes
(thatis, in fact, to use buses for carrying a passenger
with a bicycle).

The level of bicycling according to our research
is about 150 units of bicycles per 1000 inhabitants.
More than half of the passengers (60 %) using buses
are young people, students and schoolchildren, who
ride bicycles and are easy to board and leave the bus
with a bicycle (not only specialized «velobuses», which
were described in our previous article [3]). Studies
have also shown that most students and schoolchildren
(about 60 %) use a bicycle when the distance from
home to the bus stop is more than 400 m. With a
smaller distance, they usually come to the bus stop
on foot.

Objective. The objective of the authors is to
consider the possibility of organization of a ring route
for velobuses in Hanoi in order to optimize traffic.

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

Results. Let’s turn to the possibility of finding butt
routes for cyclists and buses. The route is usually a
regulated route of vehicles during transportation. By
nature, the routes can be pendulum and ring.
Pendulum route is such a route, in which the route of
vehicles in forward and reverse directions runs along
the same line. Ring route is a route when the path is
a closed loop [1].

Routes depending on their location on the territory
of the served area are divided into diametric,
connecting the peripheral areas of the city and
passing through the center; radial, connecting the
peripheral areas of the city with its central part;
semidiametric, passing through the center and urban
areas, but not diametrically located; circular;
tangential, connecting individual peripheral regions
and not passing through the center; departuring,
going beyond the serviced area, but in nature
corresponding to the main routes of the urban
transport network.

The route has terminal and intermediate stop
points. Intermediate in turn can be: permanent — in
points with a constant and sufficient passenger
exchange; temporary, when the passenger exchange
is unstable for hours of the day — near theaters,
concert halls, stadiums, or in the seasons of the
year —in the resort areas in the summer near beaches,
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attractions and etc.; at the request of passengers on
long haul distances at points where there is a minor
but periodically arising passenger exchange. All
intermediate stops are divided into ordinary and nodal
ones, where several routes intersect and passengers
transfer from one route or mode of transport to
another.

The locations of the stopping points are
determined taking into account the distribution of
passenger flows along the route sections, ensuring
traffic safety, the comfort of boarding and
disembarking of passengers and is coordinated with
the traffic police. On urban routes with intensive
traffic, stopping points are usually located at
intersections. The cost of time for passengers to
approach stop stations in cities should not exceed
10-15 minutes, if possible, taking into account the
routes of all types of urban transport [2]. If several
urban routes are combined in separate sections at a
high frequency of traffic, dual stopping points should
be organized, usually stops with a higher frequency
of traffic are located ahead.

The distance between the stopping points is
chosen taking into account that, on the one hand,
small distances provide the least time for approaching
the stopping point, but, on the other hand, with such
distances the speed of traffic decreases and the
duration of the trip itself increases.

The choice of the type of route is carried out with
the following requirements: the routes of bus routes
must pass through passenger-forming and
passenger-absorbing points at the shortest distances;
they are designed to ensure minimum time spent on
the journey of passengers, as well as the possibility
and convenience of interchange to other modes of
transport. The length of the routes is determined
depending on the amount of passenger traffic and the
profitability of transportation. It should be remembered
that long-distance routes provide a direct
communication between the peripheral areas of the
settlement and high operational speed, and short
routes —a more even loading of buses throughout the
route and more regular traffic.

The opening of the bus route is preceded by a lot
of preparatory work, which should include:
identification of possible passenger turnover, route
selection, road conditions survey, location of stop
points, development of feasibility studies of
expediency of opening a route, drawing up a bus route
passport.

The expected passenger turnover is established
through a questionnaire survey, a population survey,
forecasting and an approximate calculation. The route
is chosen according to the expected and desirable
directions taking into account the road conditions. A
new route can be arranged if the condition of roads
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Pic. 1. Hanoi ring route for velobuses.
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Table 1
The population density and the number of people using bicycles in the regions of Hanoi,
through which the ring route passes

Districts of the route
No | Name of the place | Area of the territory Population number Density Number of bicycle users
km? people people/km? | people
1 Dong Da 9,96 352000 35641 30309
2 Long Bien 60,382 215000 3000 41182
3 Thai Ho 24 130639 5442 38754
4 Dong Anh 182,3 327500 1796 47059
5 Hai Ba Ching 9,62 295726 29665 29615
6 Cau Jai 12,04 236981 19683 24248
7 Thanh Xuan 9,11 259355 18990 44133
8 Ba Dinh 9,248 228352 24703 19201
9 Hoang Mai 41,04 335500 8662 48840

and their arrangement meet traffic safety
requirements. The carriageway of streets and roads
must have a width that ensures safe transportation of
buses with oncoming vehicles without reducing the
speed. The throughput of artificial structures must
correspond to the mass and dimensions of buses.

After choosing the route, the location of the
stopping points is determined, taking into account the
availability of sufficient passenger exchange,
pedestrian accessibility, their safe placement and
ensuring the minimum total time spent by the
passenger when using the transport (time of
approach, waiting, following in the bus and movement
from the final point).

A passport is drawn up for each bus route.
Passport of the route is the main document
describing the route, indicating linear and road
structures; path of following, presence of stopping
points; characteristics of the road; main operational
indicators; route tarification. The passport should
contain all the basic information about the route:
the scheme, the measure of the length of the route,
the table of distances between the stops, the
numbers of the belts for determining the cost of
travel, the characteristics of the autopavels, bus
stations, bus stations, control points, the time of
the beginning and the end of the bus traffic, traffic
intervals by periods of the day and days of the
week, the time of the beginning and the end of the
work of the main enterprises located near the
routes.

The ring route offered for velobuses, developed
taking into account the listed requirements, is shown
in Pic. 1. It passes through nine districts of the city of
Hanoi and connects many localities, universities,
industrial parks, so the number of interchanges made
by passengers(including bicycles) is greatly reduced.
The total length of the route is 32 km. The population

in these areas often uses a bicycle, and the road is
quite wide, which allows the use of large buses.

Data on population density and the number of
people having and using bicycles in the Hanoi areas
through which the route, which is being developed,
passes are shown in Table 1. It follows from the table
that there are a large number of people using bicycles
in all designated areas (from 19000 to 49000), for
whom a trip in a bus with a bicycle is relevant.

Conclusion. The developed ring route willimprove
the quality of passenger service with bicycles (and
without them) by bus transportation and will have a
significant socioeconomic effect due to the fact that the
transport service covers a much larger number of city
residents without increasing the density of the route
network, the development of which requires very large
capital expenses. The new organization of bus
transportation, with the priority of bicycle users, will
indirectly contribute, among other things, to reducing
the number of mopeds and motorcycles on the roads,
which will make the transport system of Hanoi more likely
to be more convenient and environmentally friendly.
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