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Bus for Passengers with Bicycles on the a4ecTBO OOCTYKMBAHMUSI MACCaKUPOB
Ring Route of Hanoi OOIIECTBEHHBIM TPAHCIIOPTOM BO Bb-

(TekcTt ctartbu Ha aH. 3. — English text of

! €THaMCKOM XaHoe ITOKa He Ha BbICO-
the article — p. 196)

KOM ypOBHE M KE€JaTeJbHO €0 YJIYYIIUTh.
B craTbe gaHbl 060CHOBaHME CreneHb TOCTYITHOCTU aBTOOYCOB B puaﬁOHax
KonmyecTBa MmecT B aBTobyce gns  'OPOIA HEOCTAaTOUHAsl U3-3a HU3KOIA TLIOT-
naccaxupos c Besiocunegamy HOCTU MaplupyTHoOii cetu. Ilaccaxxupsl npu
(OHO y4ynTbIBaET MPOrHO3UPYEMbIN  TIEPEABIKEHUM OT JOMa J0 PaboYero Mecra

naccaxuvpornoTok B XaHoe) v onucaHne iy yyeGbl 3aTpaunBaloT OKOJIO Yaca, a B 00e
KOHCTPYKUMUN CTOEK AJ151 BOEMEHHOI0  c1qnopp — [oYTH JBa Yaca B CYTKU. Bpemst
XPaHEHUS BESIOCUMEA0B BO BPEMS MX o100y o010 0 eraonin

TPaHCMOPTUPOBKU B CaJIOHE MaLUUHBI.
ABTOBYCbI, KOTOPbIe 060pyAoBanpl 1 OT OCTAHOBKH JI0 HYKHOTO MECTa 3Hauu-
cneumnanbHbiMm cTolikamu gas  TETbHO TIPEBBINIAET HOpMaTUBHOE. [1pn aTOM

Besiocunenos, npeanaraeTcs HaspiBaTh 0OJIbLIOE KOJUYECTBO MACCAKUPOB UCIOJb-
«aBTOBesIobycamu». HoBoBBeAeHMne 3yeT BeJOCHUTIIE, YTOOBI OBICTpEE MOMACTh
no3BOJINT CHU3NUTb MUHTEHCUBHOCTb ¢ octaHOBKe aBTOOyca. ITouTtu mosoBrHa

”B"’Keé'"" TPaHCropTa B ropoARe 5 yyy aprgercs MOJTOABIMU JIIOABMH, CTYICH-
Y MOBLICUTD acHOCTb H rax
OBBIC €30MacHOCTb Ha AOpOrax .,/ \1xonpHUKAME, KOTOPBIM JIETKO OCY-

3a cyert 60/1bLUEi NPUBJIEKATEeJIbHOCTU
aBTOGYCHBIX MapwpyTos.  IECTBUTH MOCATKY B aBTOOYC M BBIXOJ U3 He-
ro BMecTe ¢ BejocurieaoM. J1ist 6oiee coBep-
LIEHHO OpraHu3alyK IePeBO30K Ipe/iara-
Knto4eBbie c/10Ba: ropoLCcKov TpaHCropT, — eTcs BaBTOOycax ¢ HU3KUM IOJIOM YCTAHOBUTD
aBTo0ycC, repeBo3ka BeJIoCUNEAO0B,  crieralbHbIe CTOWKH UTSl BDEMEHHOTO Xpa-
BeJIOCUNeAN3aLUNs.  yeyyg BesOCUTIELOB BO BPeMs MX TPaHCIIOP-

I TV POBKY B CaJIOHE MAIIMHBI.
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ADMINISTRATION, MANAGEMENT AND CONTROL




Puc. 1.
MNMpeanaraemeoiii
KOJbLieBOu
aBTOGYCHbIN
MapLupyT ¢ y4actmem
aBToBesobycoB,
npoxoasiLnii yepes
AeBsTb PparioHOB

XaHos.

Ta6imuna 1

Pe3yabTaThl pacyeTa YncIia KUTeIeil, 0XBAYEHHBIX ABTOOYCHBIMH NIePeBO3KAMH

No paii- | HaszBanus paii- | CenureOHas TUTOIIAIb PailOHOB, IMnotHocTs | Ymcno xuTeneii B 30He KoJell,

OHa OHOB S, km? Hacesnenns, | K, e
B 30He 500 M Bsone 1500m | 95 d€1/M? B 30He Kosiblia | B 30He Kosblia
OT MapIipyTa OT MapuipyTa IUPUHON IUPUHON
aprobyca aBTOBEsIO0YyCa 1500 m 1500 m

1 ba lunb 0,52 1,88 24703 12846 46442

2 Kay XKait 1,69 5,11 19683 33264 100580

3 Jonr la 1,75 2,73 35641 62372 97300

4 Xait ba YbtHr 1,71 2,61 29665 50727 77426

5 Txanb CyaH 1,39 4,78 1899 26396 90772

6 Xoaunr Maii 0,67 4,42 8662 5804 38286

7 Jlour been 4,95 14,25 3000 14850 42750

8 Tait Xo 2,74 5,61 5442 14911 30530

9 JloHr AHb 7,15 15,12 1796 12841 27156

Hroro 22,57 56,51 234011 551241

Crenmayu3upoBaHHbBINA aBTOOYC JJIS Tie-
PEBO3KM MAacCaxKupoB ¢ BEJIOCUTIEaMK Ha pa3-
paboTaHHOM rOPOJICKOM KOJIbLIEBOM MapIIpy-
Te, CBA3BIBAIOIIEM JCBSITh PalOHOB XaHOSI,
npenjiaraeTcst Ha3BaTh aBTOBeIoOycoM. Mc-
MOJIb30BaHME aBTOBEJI0OYCa MO3BOJISIET YBE-
JIMYUTB OXBATHIBAEMYO MapILIPYTOM CETUTE0-
HYIO IUIoIIaabL ropoaa ¢ 22,57 mo 56,51 km?
(puc. 1).

Hns onpeneleHUsT Yucia XKUTeaei
ropoja, OXBa4eHHBIX aBTOOYCHBIMU TIepe-
BO3KaMH, C YYETOM IIJIOTHOCTU HACEJICHMUS
Mo palioHaM TIPU UCITOJTb30BAaHUU OOBIU-
HoTOo aBTOoOyca (Ha pacctossHuu +500 M
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OT MapllIpyTa) U BeJIOCUIIEAHOMN JOCTYIIHO-
¢t MapmpyTta (Ha pacctossHuM +1500 M
OT JIMHUY aBTOBe00yca) Obljia MpUMeHeHa

dopmyma:

K =35-d,. (M)
1

rae S, — cenuTeOHas IIoIaab Kax/I0ro pai-
OHa, Yepe3 KOTOPHIiA CieayeT HOBBIM MapIIIpyT,
KM?; d, — IIOTHOCTb HACeJIEHUs PalioHa ¢ HO-
BBIM MapuIpyTOM, Yell./M?; n — KOJUYECTBO
paiioHOB TOPOJa, Yepe3 KOTOPhIE MPOXOAUT
aBTOBEJIOOYC.
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Puc. 2. ABTo6yc MA3-107, MoAepHU3NPOBaHHbI
B aBTOBE106YC.

Puc. 3. Pazmelyenmne cuaeHnii s naccaxmupos
B aBTOBEsI06GYCe.

Puc. 4. Croriku ans kpenaeHus Besiocunena
B aBTOBesioGyce.

Puc. 6. CBeTOBbIE MHAUKATOPbI CBOGOAHbIX MECT A4S
Besiocune[os.

Jlis pacyeTa S, MCIOJIb30BaHa CHIELMAlb-
Has mporpaMMma. Pe3ynpTaTsl pacueToB
o popmye (1) mpuBeneHsI B Tabmmiie 1.

W3 Tabauiibl BUAHO, YTO YMCIIO KUTEJICH,
OXBaUYCHHBIX aBTOOYCHBIMM IIEPEBO3KAMM,
Bo3pacTtaeT 6ojiee yeM B 2 pasa: ¢ 234011
1o 551241 yenosexk.

Y1006Bl 0600CHOBATh KOJIUYECTBO MECT
B aBTOBeJIoOyce [JIs1 OOBIYHBIX ITACCaXKUPOB
1 BEJIOCUTICINCTOB, HEOOXOIMMO OMIPEICTUTh
HUX COOTHOIIIeHNEe Ha Mapiipyte. st 3TOro
OBLIO TIPOBEICHO CTAaTUCTUIECKOE MCCIIEIO0-
BaHNE METOIOM aHKETUPOBAaHMS. YCTaHOBJIC-
HO, YTO OCHAIIEHHOCTh HACEJICHUS BEIOCH-
IeJIaMy WA YPOBEHb BEJIOCHUIICAM3AIINH CO-
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Puc. 5. Ctoiiku c Besiocunegamm B asToBsesiobyce.

crasysiet okojio 150 enunut Ha 1000 xuTeneit
[1]. [Touytu nosioBuHa naccaxupos (47%),
MOJIb3YIOIIMXCS aBTOOycaMU U BeJocuIlena-
MU, OTHOCUTCS K KaTErOpUU MOJOIBIX, UM
JIETKO OCYILIECTBUTH MTOCAAKY B aBTOOYC, ycTa-
HOBKY BeJIOCUIIeNIa B CIeLUaJIbHbIE CTOMKU
U BBIXOJI U3 aBTOOYCAa BMECTE C BEJIOCUTIEIOM.
Tlpuyem oS XKearolux nepeMeniaTbes
B aBTOOYCE C BEJIOCUIIEIOM cocTaBisieT 25%
OT 001IIeTr0 KOJMYECTBA MacCaXKUPOB.

ITo cytu, BMECTUMOCTh MEPBOTO CaJIOHA
aBTOBeJI00YCa, MPeIHA3HAYEHHOTO TS Tlepe-
BO3KU [MACCaXXUPOB C BEJIOCUTIEAaAMU, TOJKHA
OBITH B 4 pa3za MeHbIIIE BMECTUMOCTU BTOPOTO
cajloHa, PaCCYUTAHHOTO Ha MePEBO3KY 0ObIY-
HBIX KJTMEHTOB.

Hns yno0cTBa Mocaaku U BhIXOJa macca-
XKWPOB C BEJIOCUIIEAAMU TIpeJiaraeTcsl B Ka-
YecTBe aBTOBEI00yca UCIOIb30BaTh HU3KO-
MOJIbHBIA YIUTMHEHHBIN OMHO3TaXHBII MOJep-
HU3UPOBaHHBIN aBTOOYC cepuu MA3-107
(puc. 2, 3).

ITpu MoaepHM3alMU B cCaJlOHE aBTOBEJIO-
Oyca HampoOTUB JABepell yCTaHABIUBAIOTCS
cTOMKMU (puc. 4, 5) 1J1s1 BpeMEHHOTO XpaHEeHUsI
BEJIOCUIENO0B, a CHAPYXU, BO3JIe BXOAHOU
JIBEpU, YCTAHABIMBAIOTCSI CBETOBbIE MHAUKA-
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95,1 95,7

TOPBI CBOOOIHBIX CTOEK (puc. 6), KOTOpbIE
cpabaThIBaIOT OT AATYMKOB, PACIIOJOXKEHHBIX
B KaXIIOU U3 sYeeK.

TTaccaxxupsbl ¢ BeJIOCUIIeI0OM 3aX0sT B ca-
JIOH, YCTaHABAMBAIOT €r0 B CTOMKU, KOTOpPbIE
MOTYT UMEThb KpeIJIeHUe ¢ 3aMKOM, paccyu-
TaHHBIM Ha MarHUTHbIe KapThl. [1py BeIHU-
MaHMU KapThl U3 1IEIU 3aMOK 3aKPbIBAETCS;

® MWP TPAHCIOPTA, Tom 13, N2 4, C. 190-199 (2015)

96,3

IIpY €€ BBEICHUU OTKPBIBAETCSI, U BEJIOCHUIIE]T
CHUMAETCS CO CTOMKMU.

ITockoJIbKY BeJIOCHUTIE bl YCTAHABIMBAIOT-
Cs1 B CTOMKH ITOYTU BEPTUKAJILHO, TTOJ OCTPHIM
YIJIOM B IJ1aHe o = 60 rpaaycoB, OHYM 3aHUMA-
0T Majlo MecTa B aBToBeJioOyce (puc. 5).
Ha manenu nprGopoB MalllMHBI pacrojIokeHa
CHUTHaJIbHAas JJaMIIa, KOTopasi 3aropaeTcs, Kak
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TOJIBKO OVJIET 3aHsTa MOCJIEAHssI CTOMKA TS
Bejocunena. Toraa BOOUTENb Ha CIIEAYIOLIER
OCTaHOBKE He OTKPOET IBEPb JIJIs1 BXOa BEJIO-
curienucToB. Ho eciam KTo-To M3 enylinx
IMOKENAeT BBIATH U CHUMET BEJOCHUIIE]
CO CTOWKM, TO CUTHaJIbHA JIaMIla TacHET,
1 BOIUTEJIb OTKPBIBAET ABEPU LIS BXOIA U BbI-
Xoza.

Hamu 6bu1H onipeiesieHbl 3aKOHBI pacIpe-
JleJIEHUsl BpEMEHH BXOAa B aBTOOYC OJHOIO
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42 44 46 48 50 52 54
BPEMI. T CEK.

rnaccaxupa ¢ BeJOCHUIIeOM, OJHOIO Iacca-
Kupa 06e3 BeJlocuIleia, BpeMEeH! BXO/a B aB-
TOOYC IEBSITHU IACCAXKUPOB C BEJIOCUIIEIAMM,
JIEBSTH TTaCCaXkMpoB 0€3 BEJIOCUIIEIOB, COOT-
BETCTBEHHO Y BPEMEHU MX BBIXOJA M3 MAIlIM-
HbIL. Pe3ynbraTel ucciieq0BaHUs CBUIETEIbCT-
BYIOT, YTO OHU BIIOJIHE TOTYMHSIIOTCS HOP-
MaJIbHOMY 3aKOHY pacrpenejeHusi. Bce
JIAHHbIE CTATUCTUYECKUX PACUETOB MTOKA3aHbI
Ha puc. 7-14.
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Pe3ynbraThl CTATUCTUYECKOTO UCCIIeI0BA-
HUS BPEMEHU TI0CaIKU MTaCCaXXUPOB C BEJIO-
curielaMy B TIEPBBIN CaJlOH aBTOBeJI00yca
TOKa3aJin, YTO OHO B CPETHEM He IPEBHIIIAeT
BpPEMEHM MOCAAKN OOBIYHBIX ITACCaXXUPOB
BO BTOPOU CaJIOH, TTIOCKOJIbKY UX B CPEeIHEM
B 4 pa3a 0ombiie. [To3ToMy cKOpocTh C000-
IIEHWS TIPU UCTIOJIb30BAHWM aBTOBEIOOYCOB
HE YMCHBIITUTCS.

ABTOBEJIOOYCHI SIBJISIOTCS MEPCIEKTUBHBIM
PpellieHreM 3a1au¥ TIOBBIIIEHNST Ka4yeCTBa 00CTy-
>KMBaHUSI TaccaxkupoB B XaHoe. BmecTe ¢ coBep-
11IEHCTBOBaHWEM UH(PPaCTPyKTypbl aBTOOYCHOTO
MapIpyTa ISl BEJIOCUTIEAVCTOB, BKITIOUAIOIITYIO
BEJIOCHUTICTHBIC TTAPKOBKM, KaMephl XpaHCHUS
W TIyHKTBI IIPOKATa BEJIOCUTIEIOB, BEJIOCUTICHbIE
CTaHIINM (C PEMOHTHBIM CEPBHUCOM) Ha aBTOOYC-
HBIX OCTAHOBKAX, aBTOBEJI00YCHI OYIyT CIIOCO0-
CTBOBATh BEJIOCUTICIU3AIIM HACEJIEHUS, [TOMO-

36

TYT CHeJIaTh TPAHCTIOPTHYIO CUCTEMY CTOJIMIIBI
BretHama 6os1ee y1oOHON 1 9KOJIOTUYHOM.
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BUS FOR PASSENGERS WITH BICYCLES ON THE RING ROUTE OF HANOI

Ryabov, Igor M., Volgograd State Technical University, Volgograd, Russia.

Nguyen Thi Thu Huong, Hanoi, Vietnam.

Danilov, Sergey V., North-Caucasian State Humanitarian-Technological Academy, Cherkessk, Russia.

ABSTRACT

The buses, which are equipped with special racks
for bicycles, are proposed to be deployed in Hanoi and
which can be called «velobuses» («bicycle-carrying
buses» or «bicycle-buses»). Thisinnovation will reduce
traffic intensity in the city and improve safety on roads

due to the greater attractiveness of bus routes. The
article provides justification for the number of seats in
the bus for passengers with bicycles (it takes into ac-
count projected passenger traffic in Hanoi) and a de-
scription of the design of racks for temporary storage
of bicycles during their transportation inside the bus.

Keywords: urban transport, bus, transportation of bicycles.

Background. The quality of passenger service
offered by public transport in Vietnam’s Hanoi is
not at a high level and it is preferable to improve
it. The availability offered by buses in city districts
is insufficient due to the low density of the route
network. Passengers when traveling from home to
the workplace or school spend about an hour, and
in both directions — almost two hours a day. The
travel time from home to the bus stop and from the
stop to the destination place significantly exceeds
standard. At the same time a large number of pas-
sengers use bicycles to quickly get to the bus stop.
Almost half of them are young people, students
and schoolchildren, for which it is easy to board
the bus and get out of it with the bike. For better
organization of transportation it is offered in buses
with a low floor to install special racks for tempo-
rary storage of bicycles during their transportation
inside the bus.

Pic. 1. The proposed ring bus
route with «velobuses» passing
through nine districts of Hanoi.

Pic. 2. The bus MAZ-107,
upgraded in bicycle-carrying bus.
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Objective. The objective of the authors is to
consider innovative bus type, which is designed to
transport passengers with bicycles.

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

Results. Specialized bus for passengers with
bicycles on the developed city ring route linking nine
districts of Hanoi, is proposed to be called bicycle-
bus (or «velobus» either bicycle-carrying bus). The
use of bicycle-buses enables to increase area of the
city intended for building, which is covered by the
bus route, from 22,57 km? to 56,51 km? (Pic. 1).

To determine the number of residents covered
by bus transportation, taking into account the popu-
lation density of areas with conventional bus (at a
distance of £500 m from the route) and the avail-
ability of route for bicycles (at a distance of +1500 m
from the line of auto-bicycle-bus) the following for-
mula was used:
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Table 1

The results of calculating the number of residents covered by bus transportation

No of District District area, intended for building | Population | Number of residents in the ring
district title S, km? density, d, | zone, K, pers.
In the area 500 | In the area 1500 m | Pers-/m’ In the ring zone | In the ring zone
m from the bus | from bicycle-bus with the width of | with the width
route route £500 m of 1500 m
1 Ba Dinh 0,52 1,88 24703 12846 46442
2 Cow Zhi 1,69 5,11 19683 33264 100580
3 Dong Da 1,75 2,73 35641 62372 97300
4 Hai Ba 1,71 2,61 29665 50727 77426
Trung
5 Thanh 1,39 4,78 1899 26396 90772
Xuan
Hoang May | 0,67 4,42 8662 5804 38286
7 Long Bien |4,95 14,25 3000 14850 42750
8 Tay Ho 2,74 5,61 5442 14911 30530
9 Dong Anh | 7,15 15,12 1796 12841 27156
Total 22,57 56,51 234011 551241

K.=%'S,d, (1)

where S, is area of each district intended for building,
through which a new route follows, km?; d,is population
density of the area with a new route, pers./m?; n is a
number of city districts, covered by auto-bicycle-bus.

To calculate a special program was used. Calculation
results by the formula (1) are shown in Table 1.

The table shows that the number of people covered
by bus transportation, increased more than 2-fold: from
234011 to 551241 people.

To justify the number of seats in bicycle-bus for
ordinary passengers and cyclists it is necessary to
define their ratio on the route. To this end, a statisti-
cal study was conducted by surveying. It was found
that the equipment of people with bicycles or level
of bicyclization is about 150 units per 1000 inhabit-
ants [1]. Almost half of passengers (47%) who use
buses and bicycles, is classified as young, it is easy
for them to board the bus, to put a bicycle in special
racks and to get out of the bus with the bicycle. The
share of those wanting to move in the bus with the
bike is 25% of the total number of passengers.

In fact, the capacity of the first compartment of auto-
bicycle-bus is intended for the carriage of passengers
with bicycles, should be 4 times less than the capacity of
the second compartment, designed for transportation of
ordinary passengers.

Pic. 3. Placement of seats
for passengers in bicycle-
bus.

For the convenience of boarding and exit of
passengers with bicycles it is offered to use a low-
floor, elongated one-storey modernized bus
MAZ-107 series as an auto-bicycle-bus (Pic. 2, 3).

When upgrading in the compartment of auto-
bicycle-bus in front of doors racks (Pic. 4, 5) for
temporary storage of bicycles are installed, and
outside, near the front door light indicators of free
racks (Pic. 6) are installed, which will be triggered
by sensors located in each cell.

Passenger with a bicycle comes to the compart-
ment, puts itin the rack (Pic. 5), which can be fixed
with the lock, designed for magnetic cards. When
removing the card from the slot the lock is closed;
when putting the card the lock opens and the bike
can removed from the rack.

Since bicycles are put almost vertically in the
racks at an acute angle in terms of o. = 60 degrees,
they occupy little space in the auto-bicycle-bus
(Pic. 5). On the dashboard of the vehicle a warning
light is located, which lights up as soon as the last
rack for the bicycle is occupied. Then the driver at
the next stop will not open the door for the entrance
of cyclists. But if someone wishes to go out and
removes a bicycle from the rack, the warning light
goes out and the driver opens the door for entry and
exit.

We have defined the laws of time distribution for
entryinto a bus by one passenger with a bicycle, one
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Pic. 4. Racks for mounting a bicycle in bicycle-bus.

time, T sec.

Pic. 7. Histogram of frequency distribution of falling
time of entry into a bus by one passenger with a
bicycle (1) and theoretical curve of the normal law
aligning it (2).
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Pic. 9. Histogram of frequency distribution of falling
time of entry into a bus by nine passengers with
bicycles (1) and theoretical curve of the normal law
aligning it (2).
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Pic. 5. Racks with bicycles in bicycle-carrying bus.
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Pic. 8. Histogram of frequency distribution of falling
time of entry into a bus by one passenger without a
bicycle (1) and theoretical curve of the normal law

aligning it (2).
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Pic. 10. Histogram of frequency distribution of falling
time of entry into a bus by nine passengers without
bicycles (1) and theoretical curve of the normal law

aligning it (2).
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Pic. 11. Histogram of frequency distribution of
falling time of exit of a bus by one passenger with a
bicycle (1) and theoretical curve of the normal law

aligning it (2).
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Pic. 13. Histogram of frequency distribution of
falling time of exit of a bus by nine passengers with
bicycles (1) and theoretical curve of the normal
law aligning it (2).

passenger without a bicycle, time of entry into a bus
by nine passengers with bicycles, nine passengers
without bicycles, respectively, and the time of their
exit from the bus. The findings suggest that they are
fully subject to the normal distribution law. All data
of statistical calculations are shown in Pic. 7-14.

The results of the statistic study of the boarding
time for passengers with bicycles in the first compart-
ment of auto-bicycle-bus have shown that on aver-
age it does not exceed boarding time of ordinary
passengers in the second compartment because on
average there are 4 times more of such passengers.
Therefore, the speed of communication when using
auto-bicycle-buses will not decrease.

Conclusion. New type of bicycle-carrying buses
seems to be a promising solution to the problem of
improving of the quality of passenger service in Hanoi.
Along with the improvement of bus route infrastructure
for cyclists, including bicycle parking, luggage storage
and bike rental, bike station (with repair service) at
bus stops, «velobuses» will contribute to bicyclization
of population and will help to make the transport
system of the capital of Vietnam more comfortable
and environmentally friendly.
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Pic. 12. Histogram of frequency distribution of falling
time of exit of a bus by one passenger without a
bicycle (1) and theoretical curve of the normal law
aligning it (2).
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Pic. 14. Histogram of frequency distribution of falling
time of exit of a bus by nine passengers without
bicycles (1) and theoretical curve of the normal law
aligning it (2).
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