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Foreword

In the memory of many Viethamese people, bicycles were a primary mode of
transport and could be easily spotted in every city of the country. In recent decades,
however, with the rapid increase in ownership of pr ivate motorised vehicles,
bicycles have become less commonly used, and thus receiving little attention in
urban transport policies.

The transport sector is responsible for more than 2 0% of global emissions, of which

road transport and urban transport account for more  than 70% and around 40%

of the total emissions in transport sector, respect ively. Bicycles, on the other hand,

are an accessible, safe, healthy, and environmental ly friendly means of transport.

*E 'EP | +%@ UpU 4l1%%I%L%L%URY p¥% 8% |% 0%PEY IB'EP¥% 1%
Pp%P%pa BI%U P a1%%Up Aiad%Ppa E¥%+EA8 %+E'jPPp%+'% 1%% R
emission commitments.

The urban population in Vietnam is growing fast and is projected to reach 50% of
the total population by 2025. Rapid urbanisation pu ts pressure on the management
of urban public services and results in several con cerns on urban transportation
and environment. One of these concerns is the fact that the urban road network
poses a high risk of collision for vulnerable road users including bicycle users, while
other small streets have little space and are not e quipped with proper facilities for
bicycle users and pedestrians.

To develop cities that are livable, safe, and susta inable, the development of support
infrastructures for bicycles should become a fundamental component of urban
development. Planning and implementing bicycle infr astructure in coordination

j Pp%'PpEE%BU® U%PE%¥% IB'EP%BE' &UPI%j 3% BE'id%P
PE¥ IB'EP%P ' %IplPa %% RB% %o &% Ppéadda a,P1%'0% P

pa%eaUp U¥% %:U RA A%O'E¥% UpU a%D O6E%IPEUUPUE&¥%"
of its kind in Vietnam. This Guideline is developed upon lessons learnt from recent

bicycle infrastructure and road safety projects in Vietnamese cities, as well as

insights from international case studies. The guidance and strategies outlined in

this document will help riding a bicycle become a d aily, safe, convenient, and

attractive travel option for people of all ages and  abilities and for a wide variety of

trip purposes in Vietham. We encourage urban planners, urban designers, road
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engineers, and city managers to use this Guideline as a reference in their works.
The Guideline can provide both theoretical and technical solutions to problems
related to bicycle facilities that have not been fu Ily mentioned in the current
regulations and standards in Viet Nam.
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G%,xs% e X Y%:éV¥!?

UpU & 0E % PBieytle Arfrastructure is the works and facilities for
@ UpU a4 PE%EU° U UR = Ppa & UpU a" &F
% al°” a +p@'Ep''R" @ 4&j%pl°” PA&aElIaAuUP '~
E'%RI RE& PE%EU 1%6aPp 4DU B 4 P° @& UpU 2
~pP <+ IplPAd ° H'E %P ' “IplP4 ° % R 'Ppa
8'E'® UpU & PE%EU?

9E"' P3%+a’,'% R Frontage road is a roadway running parallel and adj acent
P'"Ppa % 'IPE&&P° |AB%E¥%PAR 6E' "Phad %
E+ R BiRAE° 'E % IPEAPUpP '60  +E&A EEp!’
provides local access along the street.

., U BNLD'UP Roundabout is an at-grade intersection with a special
PE%€U 'E+% y%P '©° jpaEA Ppa PE%€U +'al
Ui PE% "PE%EU | % R~ "% U EUU %E % R"U
'"ERAEL" "' a4 'PpaE " % &l %E& PE%EUEU EU &
although rarely used.

| PAEIAUP '~ Intersection approaches are the branches leading to the

¥%»BBE'3%Upa at-grade intersection.

T+ Y TpaR A signal head is a module of one or more signal compartments.
DP'U'P% | '+E&4 °"E4R° % R'pa 'j"@U @I

"+ % "Bpwmla "PE%€EU’|l + % 'Bp¥%Ia” 1I'RA, 4B %I Ppa +E&4 ©

U a%E¥% Ua" P&AEi% |° “~% UpU & %Il + aR° P’
'ida 4 PDIN "0 " PE%€EU!?

"+ % “UpU A& *pAa " PE%EU | + % "UpU &  |1"RB&, 8RB %I Ppa’ F
complete one sequence of signalization for all move ments
at an intersection.

E&a "jy%ia A green wave is a way of linking signals at successve
PAEIAUP ' 1" I'" Pp%uP” ~% UAEP¥% 'R E&UP
f'j"U" P U'UlI p ’E&UE ial"+E&4a "I =+ % 1"jpa " P

at a certain recommended speed.
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I TECHNICAL GUIDELINE FOR BICYCLE INFRASTRUCTURE DESIGN IN URBAN AREA

"al + "1Baan Design speed is the speed chosen for the design ofbicycle
infrastructure components. It is also the maximum s afe
IBA&AR " Pp%uP U% @& % P3% &R 'IAE % IB&AU
the bicycle path.

fBAaEY P + 1B aéaQ@perating speed is the observed speed of the vehicl e in
O%I'E%@ a°U' B P ' 1I""0"PPpa " PE%EU f'j % R U
' p’Ppa’'E'%R +a' APEp'U' R P ' I'p¥%id % ¥ 'l
on that speed.

"al e’ " Al'I'Pp%uP BA, 3 % IB¥%UA ' "Ppa UE'IIEIAUF
U &%E% Ua Y% A/AEE'%R jpaEA @ UpU &l° UIP B%II° IUUP %l
U REE" @E R+&al°"'E” 'U%P ' |" jpaEA  IPE&AA&AP
installed over the bicycle lanes/roads... Clearance needs
P"@&a '6"IUEU & P | ya"6'E"@ UpU IPI'P' B%ll
b P"@p '@IP%U dl°°U%UI + U I%06aPpt” UU'ER
(oo "EEESEE IP% R%UERC Ppa’ U U a¥
bicycle path is a rectangle 2.5m high and 1.5m wide.
AUP i Pp Connectivity refers to how a bicycle network connec ts all

B' PI""0"REBWEPUE& % B %EE i% *"9'E"Ppa’(
connectivity is the ability to connect one point to another
easily and safely through designated bike infrastru ctures.

Connectivity depicts the coherence of the bicycle
infrastructure through the seamless connection of
all points of departure and arrival to improve its
accessibility.

" E&UP all Directness is an &i% U%P ' "'0 p'j"84€U & P % E'UPZ
an assessment of the connectivity of infrastructure in its
ability to connect one location to another with the  shortest
BRIP¥% Ua B'Il @ 41"© Pp"@ UpU &l° " RUA P PD
B'JAE° ' PpAa'R EAUP all"'6'Ppa"@ UpU a4 B¥%Pp”~
to assist and attract people to ride a bicycle for daily trips.

"P U Pp Continuity is the seamlessness of bike infrastructu res
on a route and/or from one location to another. Bik e
infrastructures that allow for continuity are designed
and constructed to produce an uninterrupted end-to- end
journey for bike users.
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PPE%UP ia &allThe attractiveness of a bicycle infrastructure refers to

the aesthetics of its design and construction. This can

@a pa¥%i p ¥%eAUPAR @p ' U'id & Ua % R 1%0OAF
I'°"Ppa” % RIU%B&A %E'U R"Ppa” OE%IPEUUP

that can increase its attractiveness.

AE +p@'EpTR”

TiRe basic functional cluster of urban areas is mainly

designed to serve the daily residential needs inclu ding

pb'Ul <+  +E'UBI°" BU@ U’ I&Ei Ua" @u R =1°’
+EA44 IB%UAIY% PE%EU E'%RI'DPOE' "Ppa’'U' &aUF
local road) and bicycle parking areas for neighborh ood

units.

Source: National Technical Regulation on Constructio n
Planning, Circular No. 01/TT-BXD issued by Ministry of
Construction dated 19 July 2021.

E%EU" % sE%EU U¥% +"  EA0aEI" P'" a%wlUEAl™ ~ & Ppate’ |
'PPEE ' O'E I'P'"" @ ¥% ¥%+8 PE%€U IBA4aR % R™f'ju°
safety for more vulnerable participants such as ped estrians
and cyclists. These measures aim to reduce the speed
of motorized vehicles or prohibit them and are usually
applied in residential areas. Common measures include
Ppa’Ula"'6 ' E'U R%L@'UPI° IPEAAP j RPp 'EARUU
PA0PUE&AR E'%R IUE6%UAI° +E&4 AEp° IBA&R’
@U Bl° 68 Ual° % R @' ¥ERIY sE%EU U¥% +
% 1'"" U UR&A'IUEiIAa % UA"P'"U' RUUP PE%EU’

" YER Bollards are cylindrical or cone-shaped posts used in

PE%€U P'  IAB%EY%PA R «4EA P PE%EU” 'id & PI"'I
other vehicles from entering a vehicle-designated | ane.

B aPa "PEaaFomplete streets are streets with design features that

U' PE QUPA P % 1%06a°" U'ia a P % R"U' 6'EP
40B3E a4 UA"6'E"% “UIAEI° 4IBAU % p 6'E'Ppa
PE%€U B¥%EP U B% PI"IUUp %I @ UpU IPI° E
wheelchair users.
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Overview

The "Technical Guideline for Bicycle Infrastructure Design in Urban Area" provides

60U BRY% &8 P% |'% R %RiY%s UAR ' PAUp U% ~ 'j aR+a"P''IUBB'EP
implementation as well as policy establishment for bicycle infrastructure

RAia 'B a P~ "UPAal""6" " 8P % Yep I":U RA & % |'"P""%II |
B % A&4EI°" % R Ppa %UPpP'E P &I"P' " R&id 'B"@ UpU & OE%
U P &l°jp Up"%E&"U' | IPA P j Pp  'U% "% R~ PA&EE %P ' % ~
The contents of this Guideline were developed with references to the current

" AP % &ala’ IP% R¥%ERI°"B' U &l° % R +U R& &1~ "U' U UP
IP¥% R¥%ERI°"+U RA &l° % R EA &i% P IPUR &alt" «aUp U¥% 6.
Pp I":U R4 & %E&A  “%UU'ER% U&a'j Pp'Ppa” OE%IPEUUPUE
potential capacity of Viethamese cities.

sp I':URE & |I”'P"" p'6'E'BE'GAll ' % PE%EU a4 + &A&EIl'% R~
B' Up % &4E|1'% R a0B&AEPI"' "UE@% "%EUp PAUPUE&A°" BU@ U’
and socio-economic development. The readers can ref er to this Guideline in parts

or whole.

The overall structure of the Guideline is as follows:

Sectonl: "U'B& '6° %BB U%P ' '6 Ppa :U Ba 4&° U UR =»
U R4 & @& %BB &R° 6'E jp%P° jpd ° % R jp'"U%
Secton2: <E U B a41"'6°@ UpU & OGE%IPEUUPUEA B % = % R

Up%E%UPAE IP Ul"'6"UpU IPI° % R"BE U B &l 6'E’
APj'E 'Pp%P BE'i R&l1'1%068° U P E 'BR% ° UIAEEOE &
Section 3:  Guidance selecting the appropriate types of bicycle lanes in a variety
of urban settings. This section also includes fundamental technical
design parameters to ensure the infrastructure meet s the technical
requirements of operation as well as safety for bic ycles.

Section 4: ‘U R¥% UA"6'E'BE U B &l°'% R"aB P' al"6'E"Ppa’'Ral +

'E+% y%P ' %P’ PAEIAUP '1°° U UBR =+ 1%064 E'UPA
@ & @'0dl°Q@ A1+ % 1°% R U' B 40 %PE-E%R& P
Section5: <E U B &l % R EA64EA UA RA&l + |''6 ' PE%EU U% = P

between cyclists and other vehicles and manage moto r vehicle speeds
to guarantee bicycle safety.
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Section 6:

Section 7:

Section 8:

Overview I

*E U B 4l1"0'E"%EE% + =+ 0%U P al"%UU'ER =+ F
U UR =+ B%ia a P* %E 197 =+ 1°°% R"@ UpU & P

&l1a P % "6%U P al’"6'E'@ UpU &~ OE%IPEUUPUEA

IP'BI°" B%E +° % B 'PPpAE "UP Pp j'E I'IUUDp %I E
+pP +°% R'jpadda Up¥% E ' IUBB'EP!

Notable points to consider when designing and planning bicycle

infrastructure for adaptable designs based on the s treet scene.

Appendices: Appendix A. Introduces additional guidelines for in frastructure

development projects for bicycles
Appendix B. Introduces research tools for design an d decision-making
purposes
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Scope of This Guideline

(1<1"Op%P  I'Pp 1":U BRA &4 6'E'% R jpEAE& P' %BB p

This Guideline provides the design solutions for bicycle transport infrastructure in

UE@% “~%E&A%I° U UR =+ Ppa"BE U B a41"6'E"@ UpU a&° OE%IF
Ppa " EADU EaR"PaAUp U% "RA&l + "I1BAU ,U%P ' I"6'E"@ UpU & |
IBAU ,U%P ' 1'% R +'"'R"BE%UP Ual % E& E4A04Ea UAR OE' " U P B 2
as well as international standards and requirements .

(LETOp' I'Ppa’ PAa RAR %UR & UAa

*pI":URA & I"'6'E'UEQ@% PE%€E€EU a4 + &A4EI"% R'B % A&EI° P
% R"UE@¥% ~PE%€U 40BAEPI° " UE@% "R&l + AEI° %EUp PAUPIC

B i RBU¥ |I"% BR"'E+% y¥%P "I"j'E <+ "E& %PaR " BRaid 'B a P",3
of the Guideline aim to assist in solving issues that may arise from planning urban
@ UpU a4 OE%IPEUUPUEAI®° REAl + +'@ & % al° % R @ AE¥%I

(1e1’©p& 'P'"UP ya'Pp I":U RE 4

Readers can refer to the conte PI"'6"Pp I":U Ba & "R <daEa P IP3%+al '6
OE%IPEUUPUEA& R&ida 'B a& P'"BE' aUP° 3% & p " D«<N’ cEAB%E%P
fBAE%P 'Y BB P ' % p° Ppa"'PaUp U¥% "U' PAPI'U% @& %BB

1%04APp 1"6'E'B %  + % R'R&Al + +'@ & OE%IPEUUPUEAI® % I
I"6'E"BE' aUPI° "'BAE%P ' "'E'R&i&d 'B & P'P' a4 IUE&A Ppa I%0OAaP
infrastructures.
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Planning and Design
Principles

Ei<l” p%EUPAE IP Ul"'6°@ UpU a"UIAEI

Certain bicycle users have particular characteristics that require special design
considerations:

b 3 E €hildren tend to bike in
line or in groups when they ride
bicycles to school. They often
have limited experience and are

'P 06U p”  %j¥WEEA '0” PE

ltualt” ]J'ea'iagee” P” 3p
safety issue when children ride
bicycles that are not suitable for
their physical abilit ies.

E R & E Elderly bicycle riders are e
%+aUPAR Bp %+&EEA %PA&AR 06U UP ' %
P%P " I"1UUpP %1 Bppl
U+ P ia %@ Pp° % B E
which could increase the likelihood |
of crashes. Older people often have
to make an effort to balance their
bicycles during cycling. Evidence
shows that the elderly is more likely S
P 6% ©° 'l&°U' PE' ° % R p¥ <
keeping the straight trajectory of
a bike upright than young people
PA+p & 4P % 19 ES< N1 &
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©' a »To encourage women to =
ER& @ UpU &41'B% p° Pp | 9

i" iaR° B % <9 Bal < b
decision-making process as they
%p  b¥id B <aE& P° BEZ .

and views on safe and comfortable

bicycle infrastructure.

"hb%WEARE®@ & Shaded-bike N ' - ‘
requires direct and continuous
routes to connect to destinations to
facilitate commuting trips. Shared
bikes have many potential users :
j Pp"R +saE& P Bppl U% ~ 8
U'RB P ' I° +a REAEI° %
E&DU E& &4 P° IUUp %l " U%EE
spa@aE&AO0'EA°” Ppa Ip%E
infrastructure should consider i
Ppa " BE U B & '6"a6'E" ¢

ages and abilities". Infrastructure
Pp%P  I"a%lp P @& EAU'+ ya
P'"UI&A°"EAPUE ° % R'PE
featured to attract bicycle users.

W'JE U' a Eal [Léwiincome
residents often rely on bicycles for their

daily transport. Bicycle infrastructures

in lower-income neighborhoods are
often limited with safety and security

conditions. Bicycle infrastructure

planning should take into account
safety and security issues to ensure
that everyone has safe access to
PE%€U?
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A +’ % R°R&l + ~BENVESE: I

Peop a° | Pp™ B 1% OPeopled | >l
who require a wheelchair often
, BB €UU P &l° %i +%P
obstacles. Uneven roads and high

curbs might discourage them from
UP vy =<'Ppa @ UpU &’
which leads to wrong direction
PE¥%ia <+° 'E"PE%ia =+~
that endanger themselves and
others. The moving and turning
movements of wheelchair users 6)

EADU Ea'j Ra° f3uP° 3% R"+a P &°1 'Ba’
bicycle infrastructures. :

WE=""@ a’ Peape in Vietham
use bicycles to transport freights
or goods due to their low cost and
suitability for narrow streets and
alleys in urban areas of Vietnam.
pbdEAG'EA°  Ppa  Ral + °
OE%IPEUUPUEA Ip'U R P
consider the needs of this group
to ensure the usability of these

infrastructures for them. {4

9 +UEaA " E«!"" jaEI ,AR"+E'UBI"'0"UI&AEI
(Source: 1,2,3,5,6 ©GIZ/Vu Hoai Nam; 4 TUMI/GIZ; 7Fred Young)

E1EL"+sE U B al"'6"@ UpU &° aPj'E "B % +
EL1E < JUPE 'R¥% "% R UPERAIP %P ' @ UpU & &Pj'E

A multimodal bicycle network allows bicyclists to t ravel across an entire
PE% IB'EP%P ' "IplP4a "Pp%P U' AUPI BARAEAIPE % "PE¥%EUC
a% 17’6 B i BU¥% "PE%¥% IB'EP* P” PI" "IP'0U R% & P% ~ &ié
multi-destination network addresses the question: " Can | get to where | want to
+'"" A% p % B 1%06a pAat ' 9E' "Ppa’'@ UpU IPIU BAEIBAUP i
E'UP& " &PjJ'E "Ip'U R"@&"U' aAUPAEAR° R EAUP° 1%6a % R"U' F
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* Connectivity: A continuity bicycle network connects popular destinations within
Ppa U Pp IUUpP %I 1Up" 1°°BUD U PE% | P ' pU@I° EAUE& %]
Ua PAEI° p'IB P% 1°° 'U% ~ %E &PI° IUBAE %E a4PI1° % R 'Pps

* Directness: A bicycle network prioritizes the short est possible routes to connect
destinations. Studies show that directness is an important criterion that makes
people decide to choose bicycles as their daily mea ns of transportation. Network
planning needs to avoid designing indirect bike rou tes.

Continuity: A continuous bicycle network integrates a variety of high-quality

@ UpU a8~ OE%IPEUUPUEA 6%U P a1'’Db 'jJEIBaanR vy’
PAEIAUP ' 1°° % R 'PpAE" OE%IPEUUPUEAN P' " BE'i B

travel for people of all ages and abilities. The de sign and construction of a

continuous bikeway network should ensure consistenc y in design standards

to create infrastructures that are easy to use and understand for all.

a
a

= - L
: N Vo
|27 imisE _
m
° b
LEGEND
= | On-sireet Bicycle Lane Metro Station
Off-street Bicycle Path Metro Line
sese  Carfree Lane = Ratway Station
Low Speed Zone (Shared Sireet) e Raiway

9 tUEA GE'ELY " UP 'BR¥% "% R'1%064"@ UpU &  aPj'E
(Source: WRI, 2021)

The bicycle network plan needs to be considered an integral component of the

urban road network in urban planning. Transport planning and land use planning

Ip'U R'IUBB'EP a%Up 'PpAE'P''BE' 'Pa'Ppa'R4&i4 'B & P '6' @
including the following:
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. Y + % R°R&al + B EEIVEBWA I

- 1% 'E"U P al"lp'U R & U'UE%+a Ppa " uUla " '6"U' B%“UP"
PE¥% | PE'E &8 PaR” R&ia 'B & P” P«1ft"N°" % B @ UpU &E'E 2
(B.O.D) to encourage people to travel by environmentally friendly transport

"BAI® IUUD %1 % +°°@ UpU =+ 6'E"Ip'EP PE BI U’
transit for longer trips. Public transport should b e the backbone of the

PE% IB'EP” &Pj'E °"j Pp"@ UpU a4 % R BARAEAIPE % ~ aPj'E I’
%IP”  &a1’U' aUP i Pp° %l°ja “3%I1° R i RU% "IP'EP PE BI!?

- Small cities should encourage compact land use and p eople-friendly streets.

9'E"40% B 4°"Ppa'RAid 'B & P '6'IPE&AAPI 'E "%EAa%I RAR U%PA
"E 'P'E yAR'PE%EU Ip'U R"@PE" B A Fe®ARNhin thedd§E ¥ %
— Comprehensively implement a sustainable mobility system.

- "I RAE" B A4 aP =+ % «<E UP& U Pp jpaEA p'Ul =+° E&PY

6%U P &l1° ARUU%P ' % "6%U P al° % B 'PpAE ' BUG U’ %
connected within 15-minutes of active mobilities.

- P &al’lp'UR BE 'EPya | % "@'U’ | vyal % R R4 Ia IPEAA
ga a,P % <% R'@ UpU =t

- Planning bicycle network connections to important public buildings and public
IB%U&I "6 "Ppa"U Pp IUUp %I %R IPE%P ia"@U R =1° 3%E
IB'EPI"6%U P al°°BU@ U IDU%EA&AI° aPU:?

E1E1E! UpU & &4Pj'E 'Ra | Pp % B" % REUIA'B %  +

AsbicpU &4~ OE%IPEUUPUE& |'B%EP '6'Ppa " UE@% "PE% IB'EP’
network density is related to the current road network and cycling demand. It is
EaU' 4 BRAR'Pp¥%P Ppa @ UpU & APJ'E "R& | Pp Ip'U R O& BaPjaa "«
when the distance between internal roads in residen tial areas ranges from

<88 "I"ESS” "PWUU "UU A% ° «““eN1” UU'ER =+ P % IPURpP’
"E@¥% 1'@ P &1'D P %P ia’Pe«"]DN°"U P &l I1p'U R"@U R E’
0'E AiAEp «<°SSS" p%u@ P¥% PI "APAE +"@ UpU &° &aPj'E ~

I'U "E&U"' ' U’ IlUAL «p&AE&6'EA°” P'j'U R"@4a pa B6U "P'"E&0AEA
from other countries.

1. China: China has developed a national standard for bicycle network density that

U'EE&IB' RI'j Pp"PE%€U y' alt” %II'D"," 41"EA0AE ' P'"Ppa’U Pp’'U
Y%E&A%I° RA 18 p ' B'BU %PaR %E&A%I° U' Ua PE%PAEAR %E&A%| %E'U
Y B'E% j%p IP3%P "I°jp &  %II'DD’",' al"EAGAE'P'"UE®¥% "¥EaY
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E1 "APpPpAE % RBI» epad a ,fO "8l + 1% U% "6'E" UpU & <E¥
network density from 200 m to 250 m between bikeway s in urban areas.

3. United States: The US Federal Highway Administration has developed guidelines

for evaluating bicycle network connectivity and density. These tools can be used

P aIP%@ Ip % @ UpU & aAPj'E "~ 'IP'IU P%@ a4 6'E'Ppa” 'U%
in detail in the publication "FHWA Guidebook for Measuring Multimodal Network
Connectivity" published in 2018.

Ete1""3l + "BE U B A&l
A bicycle infrastructure should be designed based o n the main principles: (1) bicycle

O0'E"PE% IB'EP° " DPEN'IU P%@ Pp 6'E % ° DeN E'%R 1%6&Pp°~
and (5) complete network.

Bicycle for transport Suitability for all Road safety

&€U & P%PE¥% |B'E PGompleténetwork
system

9 +tUE& (E!e1":4 4E% 'BE U B &1'6'E'R&l + +'@ UpU & OE%IPI
(Source: WRI, 2021)

Elelcl’«E U B a«<»  UpU a°6'E'PE% IB'EP

Using bicycles daily helps to reduce environmental pollution. They are used not only
for exercise but also as a means of transport that covers short-distance trips and
improves connectivity and accessibility to the publ ic transport system contributing
P Ppa %PPE%UP ia all"% R Ppa a«aUP ia all°  alBauU % p

| + ,U% P° ialP & Pl ~ %I1I"E%B R"PE% | P D], N "% R @
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Y + % R°RAl + B EEUVEBE I

RR P ' % p° @ UpU al"%E&"U' | BAEAR % ~ B'EP¥% P 0a%PUE
AP "% UI"P'UE IP"U P &alt” UpU &l "%E& Ppa” 'IP'B'BU %E’
Ppa'a RAE p° % R° 'jJE U' a"EAl R4 PI'BUA'P''Ppa E'%UUAIlI ¢
and maintenance costs. With the characteristics of the urban street network in
AP % "j Pp” % p’'l % “¥% &pl° @ UpU aI'BE'i BA"Ppa ,EIP ¥
'6°U' &aUP '° d0B¥% R =+ Ppa’'laEi UA'E% <4 '6'BUD U PE¥%
UEA%!| <+ Ppa %PPE%UP ia &dl1"% R 4€U & Up"'6’'BUB U PE

a) Protected bicycle lanes with b) Bicycle lanes are separated by painted lines.
physical separators UpU IPI%%E&% UUp% all%U' R4 P
UpU IPI%64a %U' ,Ra P than the case in the photo a

c) Bicycle lanes are protected when d) Unprotected bicycle lanes at the intersection.
approaching the intersection, UpU IPI%644 % UUp¥% &all1%U' R4 P
@ UpU IPI%644 %U' ,B&a P in comparison with the case in photo ¢

9 +tUE&A " EZY UpU a"6'E'PE% IB'EP
(Source: ©GIZ/Vu Hoai Nam)
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EL+1EL"+E UB a E»"U P%LD Pp " 0'E %

Building and developing a bicycle network that is c onvenient and accessible

P' &idaEp' 4a°° U UR =+ Ppa a BRAE p° Up RE& ° % R Ba'
a requirement that should be incorporated into the design and construction

of bicycle infrastructure. The suitability for all should be implemented in the

@ UpU a&° aPj'E "PpE'U+p'UP ' Pp&a°'U Pp'P''BE' 'P&°Q@ UpU
mode of transport as part of the transport system.

(Elelel’eE U B A e» 'R I1%0aAPDP

UpU &l %E&  U' | RAEAR" <+pPja =pP % R % | B & 0'E
jp Up” % &1 P p%ER P' @& i | @ & %P~ <+pP1"" YEF
R'" 'P p%ida a0PAE % '"BE'PAUP ' |'Pp%uP Ppa U%E RE i
b +p p’iU &E%@ & "'PE%066 U UE%Ipalt” ' l1aDUA P p°’j

OE%IPEUUPUEA&I° B'Il @ a°U' 6 UPI @aPjaa ~ 'P'E yanRn
pedestrians are considered high risks and need to b e prioritized. Road safety
for vulnerable participants is one of the most impo rtant principles.

ElelZ1"«E U B & Z» &€U & P'PE% IB'EP%P ' "IplPA

A principle that should be considered is to manage traffic demand through

effective utilization of the existing street space. The lanes for motor vehicles

U¥% "@4a %R UIPAR % R 'EARUUAR° jp Up” 'P"' p'pa Bl %U
IBAAR ™ % %+&8 & P PE%EU 1%06aPp a p¥% UA &8 P° % R PE¥%E
but also creates more land area for other sustainab le means of transport such

Yal % +°"UpU +°°3% R'BU@G U PE% IB'EPY’

(Elelel’eE U B3% “e» ' B aprPa’ arPj'E 1

A complete bicycle network is one that caters to every desired journey of cyclists

by providing end-to-end connections throughout the city. Developing a complete

bicycle infrastructure network will help increase the number of bicycle users who

P¥% @& R% p’ j'E "PE BI"" "@ UpU &l "U' B aPa"@ UpU a&° OE¥%
seamless connections and transfers to other means of transport at transit points
'6"Ppa’do IP + PE%€EU” &Pj'E 1
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Bicycle Infrastructure
Design

el¢1”" &1 " 17'0°@ UpU a°UIaR 0'E"BAl +
© Pp “"Pp&a’IU'B& '6"Pp I":U R& &° Ppa PpBal 'o"@ UpU ¢

baEa ~%E&A @%IaR"' "Ppa ' idp U a°U %Il ,U%P '~ “Pp& "P:
which describes bicycles as "Vehicles having two or three wheels that can be
'i1AR " @p BaARYs <+ 'E'@p p¥% BEPUE +"B'jJAE°” U UR =+ 1B
Ba'B a’j Pp'RB 130 P al’j Ppol %E 6a%PUEAIU

Bicycles’ design dimensions determine the necessary space for people and vehicles
P'"'BAE%PA 1%06a p % R"U'id AP p @%I&aR""' "Ppa PE%EU 'E+3
j BPp° % R pa +pP '6"@ UpU &l %<aUP Ppa R&l + '6 ' PUE <+ ES3
@ UpU IPI'p%ida P "' R'R+a '@IP%U &l1°" % RA'E IGEP U% "U A%E:
U RAE " PU & I° 'ifaEB3%Ilal®” 'E" '"PpaE" " PpBal '6"a ai¥aPanR” E'3%RBI
demonstrate the standard dimensions of a bicycle wh en taken into consideration

for design.

4—— Eye level
150cm

~ <—— Handlebar height
110cm

<4~ Physical operating
75cm

_— Pedal-compativle

Flush, near flush, or easily
mountable

— et Operating ._
e 120cm
Preferred operating width -l '-
150cm
9 +UE& e« epB U% ‘B &1 "' 1'6°9%+UEAa «1EL ,4 6'EUAR'UUE®GI U' B%P
@ UpU &8 E RAE i Pp"@ UpU & B%PpI
(Source: ©GlZ/Le Son) (Source: ©GlZ/Le Son)

DVUEUEAY EP U 8% ARZA%NUP ' % % P¥% RUERYANA%ZAYAYP ' % %aUp U% %,8+U %P ' %' % E%E€U%
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65cm
g
E —
3
176cm '
9 tUE& «1el"" |P¥% U& 6E' "E4A O6'EUARUBAE@VZ! pB U% "R &1 ' 176 % @ |
(Source: ©GlZ/Le Son) (Source: ©GlZ/Le Son)
«l1EL""El + "IBAU ,U%P ' I"'6'E"@ UpU &° OE%IPEUUI
*1EI""al + "IBaa

"3 AaUP + % 1%06&a RAEAl + "IBAAR O'E'@ UpU & OEWIPEUUP
'E+¥% y¥%P 'I1°% R Pj] “%eaUP Ppa’'PaUp U¥% ~ a%IUEEZ &
IUUp %I Ppa’ idEP U¥% | 'Ba° Ppa’'p'E y' P¥% "UUEida E%R UI'
j BPp '6°@ UpU & % &l1° %PAE % |"% R f%P all"'6 E'%R’
bicycle signal phases at intersections.

%@ &+« BE&l& PI"Ppa ' R4&l + 'IB&&RI'6'E'® UpU al” "R +~aAE4
Vs A 1<l ¥%OA RAl -+ 'IBAAR O'E'@ UpU Al
Asphalt road surface 20 km/h
Paved level surfacing 9 km/h
Standard adult bicycle Crossing intersections 6 km/h
Downhill 18 km/h
Uphill 3-8 km/h

Note: Tandem bicycles and cargo bicycles have design spee ds equal to or less than the standard adult bicycle s

QXN
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UpU & 6E®%IPEUU NI

C1IEIELT O RPP '6°D UpU & % &°

Y@ &’

1E© RPP % B’

A%IUEalI"P'""BE'PAUP @ UpU & % 4l

"U'EEAIB' R4 Ua"j Pp iap U alU 1B&aaR

]'P'E yaR iap U
IB&AR "

© BPp Note

Dp +palP %UPU¥%

eSS [ED Shared bicycle
DeE%EU” f'j" |° &lidaRp¥% ~
E°S5SS idap U alER%pN

"A&"PE%EU U¥ =

to reduce vehicles’ speed.

Use the full width
of the street/alley.

awnluEal’

Use signages and road

markings for bicycle priority.

Up to 40km/h Conventional
DeE%EU f'j | all Picyaelane.
«05S5S7iap U alZ£R%pN

At least 1.5m with One-way lane located on
% Ste "@GU-AE'BhAYE ~pP | BRE '0 Ppa E'%RB
or using Lines 3.1 (continuous
lines) and 4.1 (chevron lines)
P" a%IP E*Sif line with the QCVNA4L:
@U-EE"y' &' 2019/BGTVT for lane and
PU-AaE"y' a1’

Up to 50km/h Bicycle lane
DeE¥%EU f'j” |” 'EA Ripsphysical
05335 iap U al/E R prbtection.

At least 2.0m with  One-way lane located on the

% <1S "GU-AE'm'+®P | B4 '6 Ppa E'%R° Ul =+
Line 4.1 (chevron lines) in
line with the QCVYN41:2019/

ie7e” O'ET ¥ QUCEE  y' a1’

"I + @Y%EE 4EI°"U' UEAPA UUE®IS
f'JAE° @&aRI°" aPU°" 'E’ 'PpAE’
equivalent physical dividers.

> 50km/h Bicycle path.

At least 2.0m for
a one-way bicycle

Suitable for bicycle highway;
recreational
@ UpU &  E'UPAlIY PE%EU E'UP.

tourist and
path;

At least 3.0m for with vehicles traveling at

two-way bicycle high speed and high demand
lanes. for bicycle use; and along

¥ a41°% RE iAEI° aPU*

The design width of bicycle lanes on urban roads is selected depending on various
0%UP'El'IUUDP %I»" Ral + "IBA&R'0 ' PE%EU° i' U 8'6°@ UpU & %

| 'B&4° % R°Q@ UpU &

_)

¥, al"%EE% +&a a PI?
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*b&@°j RPp"'6"Ppa’@ UpU & % & %-aUPI'Ppa” aid "'6"U' f UP’
between bicycles and other motor vehicles such as cars and motorbikes if they

share the same lane. Bicyclists riding closely to the right-side curb without rigid

medians tend to keep a distance approx. 0.5 m from the motorized vehicle lanes

on their left.

*hbéa’ U jRBPp™'6"% " AaEj%p @ UpU & % & |1 <le” 1"A'jEIEE
P' ' IP% R%ER @ UpU &lI°" PpaE&AG6'EA” 6 'Ppa'Ral =+ =~ U
idap U &1°°1UUp %I"U%E=+""@ &l jp Up p%iad % %E+EE’j RPpD
'E'R'j p '@ & % al°°PpA % &°] ‘p%id P @& j RAE!

“1E11"AEP U% | 'BA°% R° PI° & +Pph

*pa iAEP U% | 'Ba"% R~ PI” & +Pp’'1 + ,U% P p° fU& U& P
bicycle infrastructure due to its dependence on phy sical strength for operation.

The maximum slope verticality of the road and the b icycle lane should not be

greater than 3.5%.

A long and steep slope may be dangerous for cyclist s as this could cause slipping
Ya B°0% +1"«paEAO'E&° " Ppa’l 'Ba"% R PI” & +Pp’'Ip'U BR"DE& EA
3.3 to ensure that the bicycle speeds at the end of the slope do not exceed 20 km/h.

%@ & «1e1"epda UBp | 'B& % R Ppa & +Pp '6 Ppa BAlI + &R 1 'BA 6"

3.5 100

3 140
25 200
<2 Unlimited

(Source: Nguyen Khai, 1982)

lELIZL epA'E%R UIl"'6 Ppa'p'E y' P¥% "UUEiIA"'6"Ppa @ UpU &’

The horizontal curve of bicycle lanes depends on th e designed speed and the
frictional force between bicycle wheels and the roa d surface. The higher the

R&l + "IBA&R" 1°°Ppa” %E+AE Ppa ' p'E y' P¥% "UUEIA It «p&a’
curves for the bicycle lane should be 4.0 m or it ¢ an be calculated as an equation as
below @

@ Source: Nguyen Khai, 1982. Urban Road Design Volume 1. Professional College and University Publishing House.
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R=0.238.Vv +0.41
In which:
R = radius of the horizontal curve (m);

V = designed speed (km/h).

©pa "Ral + <+ 1AB%EY%PAR @ UpU & % alI° Ppa "%uP ' % "P¥% R
recommends using the geometrical parameters of the bicycle lane equivalent to a
E'%R +E%RA '0  ES '6'UE@% "E'%RIY” P'Pp |I'P &° Ppa’ U "I

curve is 15 m.
«1E!er” UpU & % & U%B%U Pp

Studies and standards over the world on bicycle lan e capacity vary greatly. Research

U' RUUPER" ~ & +°" p ¥%° EAU' a4 RBI'Pp%P Ppa ' U%uB%U Pp i¥%
%@'UP «<"SSEE°«SS'@ UpU &AIE p'UEj Pp' %" % &'6°) RPp <tS ~
D"% ,p'U &P % 19" ES<N°" DO& AL AP % o ¢*“*N"jp & Pp&a E&U"'

the Ministry of Housing and Urban-Rural Development of the People’s Republic of

b % D]fA”,"°" ES«<EN 6'E'@ UpU & % a4 |1aB%E%PAR @p ,04R I
@ UpU AIEpP° % R «<°ZSSE<°+SS"@ UpU al&£EDp’j PP I'6P R i RAEI?

This Guideline recommends referencing the current National Standard TCVN

(oo *EEESEE 6'E'D UpU & % a4 U%UB%U Pp '6 <°«SS"@ UpU al,

*1e1""pYEAR @ UpU & E'%RI
elelcl” F3+U %E p IpPp%EAR @ UpU & E'%RBI

"Pb¥%EAR IPEA&API jpAEA " PE%EU i U & |I” all'"Pp% "E°SSS’'ia
vehicle speeds are below 30 km/h are the type of roa ds most used by bicycles.

pal&a IPE&EPI " U¥% "@&a PAE % "E'%RI"'6"IUBER IPE UPI
IUGEyY' al1°" IPEA4AaP|° "E&P% ~%E&%I° 'E"' R"DU%EPAEI!’
lanes may be used on frontage roads or urban areas with a motor vehicle

speed control at 30 km/h or less.

«lelELl” UpU &8°@'U AIi%ER

UpU &8 @'U AIi%ERI® % |I'" 'j "%l & +p@'Ep''BR” +E&E j%pl 'E’
@ &j%pl° %E&A IBAU % "1p%EAR @ UpU A" IPEA&APIY” UpU a°'@'U
route that either restricts motor vehicles’ access or controls their speed to be less
Pp% “«S° /Ep'j Pp % %idE¥%-+a idp U & PE%EU '60 0AJjAE Pp¥%
improve the safety and comfort for bicyclists. Bicycle boulevards are suitable to
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combine with landscape and roadside space to create a comfortable and quiet
A1 E' aP % R BUZ U IB%U&° 'P"' p 6'E'@ UpU A" UIAEI® ¢
users and locals as well.

9 +UE& elel’ UpU a’ 'uU ainER
(Source: WRI, 2021)

aU%Ula '6"Ppa Ip%EAR” %PUE& '6'Ppa ' IPEA&EPI® @ UpU IPI’
IPE&APL «p&la IPEAAPI p¥%id % ] RPp "6 ete” "P'*1S” 0 ' 5§ B¥I
Ppa'l ya"'60 ' Ppa'B%E =+ % a°U'U R @& %Ij BRA %I "EL« L'DP %
|” AUAII%EDP P p%ida PE%EU U¥% +" A%IUE&AlI'P'""U' PE' "Ppa’l
when entering these roads.

UpU 8" @'U 8i%ERI"%E&A IPEA&aPI'BE 'E P yaR 0'E'®@ UpU 4alo°
still enter when there are no bicycles in use and/or must give the right of way to
bicycles when they are on the streets. The bicycle boulevard solution can be used
on internal streets with limited road space that cannot arrange separate bicycle

¥% All epa” % “6U UP ' '6°@ UpU & @'U AIi%ERI” I'"P' 4 IUE.
IBaanR" 1’ PAR'P'"«S” /Ep'D "UpU =+  aAPjJ'E ‘B % '@ Uj
UIGR"P'"a IUEA'R EAUP i Pp° Ip'EPA "PE%id R IP% U&al° % R

"ua'pP'"pPpa’ PAR'IB3%UA  IUEU a4 P P'""%EE¥ +a4 % |aBY%E¥%I
i " p'RIB %p @ UpU &'lp @' I'D & “te” "f "~"ZEES«“N""
D a “teaN %P’ P&Ei% |"'6"+3 "D "Ppa " &P % "U' PaoP°

R.412h should be used along with the supplemental sign with the words "Bicycle
BE 'E PpU’"' "@ UpU EEBE 'E Pp ' IPE&A&aPI?
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elelel” UpU &lI° ~ &apl % R A& |

D "Ppa"UE@¥% “~%EA¥%I" ~" AP "% ° % &pl p%ida Ppa 1% a Up:
j Ppb " @UIl &all°” I4Ei UA"%UP i P dl°" % R 'P'E@ & B%WE +1'D
Ip'EPUUPI P'"BARAIPE % 1'% R"UpU IPI°" UE&a%!l =+ Ppa 'ia
U Ppt "l <+ Ppalda % &pj%pl P 'E+% ya @ UpU & PE%EU" |
j%plti e 3 IUEA"PE%EU 1% 06APpP° B% PAaAR™ %E <+I1°"PE%E€U I
bicycle users are essential infrastructures that ne ed to be implemented. It is

% 1'" B'EP¥% P P U'I| RAE a4 p% U =+ Ppa E'%R IUE®GYUA&C" I
and nighttime illumination when designing bicycle-friendly alleys.

9 +tUE& «tet” UpU &"BE 'E Pp~ "% é&pl
(Source: WRI, 2021)

The application of bicycle lanes in alleys may follow the principles below:
- BB p + PE%EU U¥% +" a%lIUE&lI'P"’ P Ppa’'IBaaR '6" "P'L
IUUp %I IBAa4R"@U BI'P"’ P idp U a"IBA&R P' «S" /[Ep %0
20 km/h combined with speed signals.
- Installing convex mirrors to improve visibility.

- Creating walking paths inside the alleys by pavement markings; especially for
children who walk to schools through alleys.

- Increasing lighting at night as well as security and safety in alleyways.
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1717 " iAP ' %@

UpU a" % &

©pa ‘@ UpU &"i' U & UE&%I&lI'P' "iAE"E°SSS '@ UpU AlIERY%p @

R%p° 'E'Ppa IBAARI 6"

to arrange conventional bicycle lan

'P'E YAR PEY%EU Y%E&A OE' S’
es through pavem ent markings to improve safety

and convenience for bicyclists. Bicycle lanes are o ne-way lanes arranged parallel in
the same direction as motorised vehicle lanes.

Conventional bicycle lanes include 2 common types: (1) dedicated bicycle lanes

|4B%E%PAR @p E' %R’

%E + D«<%NI' BT A& WE +'D

% R"D«@N'Up¥% & y = & %E <+ b & U @QagE Zi°'f
bike lanes protected by physical measures.

«171¢1” " AP "% @ U

pU & % & 1aB%E%P&AR @p I' R’

A conventional bicycle lane is arranged parallel and in the same direction as that
'6" 'P'E"idp U AI1°  IABY%E%PAR @p % 1" B A DW & e
|"%BB U%@ a4’ jpad Ppa 'P'Ej%p p¥%!| % idp U a'IBAAR'0" ZS
PE%EU '6 " ECSSS ' P'"+°SSS"iap U EIER%P° % R'Ppa” U QAE "¢
buses account for less than 10% of the vehicle volume.

9 +UE& o111’

40

"iAP'¥% @ UpU & % & |AB%E%PAR @p’

(Source: WRI, 2021)
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U¥% "@a4 B¥% PaR 'E'B%iadR’ j Pp~ %PAEE % | jp'la"U' 'EI" %E&’
idp U & E'%Rj%pl "%E 'UlI” P&AE %P ' % “~+U R& &l "E&AU' &
reddish brown. This Guideline advises the use of reddish brown for bicycle lanes

"UE@% "%E&A%I| '6"" 4P % 1'DO6°U' 'EAR" % &l %E& B & & P?
be uniform throughout the city’s whole bicycle infr astructure system to ensure
awareness for road users.

" BE'ia'i |l @ Pp % R %PP& P ' P'J%ERI” 'P'E idp U & RE

The lane marking by bicycle icon can also be applied (line 9.6 or 9.5e) at intervals

of 50 meters along the lane. The design width of bicycle lane is the shortest

b'E y'P¥% "U a%E% U&al° aoU UR =+ Ppa'j BPp '6 " Ppa B¥% P
both sides of the lane and without physical obstacl es on the lane surface such as

REY% %-+8 % R"UUE@I° aPU!

«171EL U.ZEAR '@ UpU & % &

©pa "Ppa” 'P'E’idp U & % &  |I'RBal + aR°j Pp'Ppa’l% & IBAAR ¥ |
mentioned in 3.4.1 and the width of the roadway is enough. It is recommended to

IP% "% "%RBR P ' % @U-AE'y' & 6'E'Pp&a @ UpU & % & P' %i'
idp U dl1°° BE'i + @ UpU &' 1%064aPpl” p¥% & I1%P ' "DW & Z1<°f
@4 %BB 4R P UEA&A%PAa % 1%06a @U-AE’y' &1

‘9 +UEAa 1" ' ia P ' % @ UpU & % &) Ppb'% QU-AE
(Source: WRI, 2021)
"B%E <+ IPE B'@4&aPjaa "Ppa  'P'E'idp U & % a4 % R"Ppa @ Up!

y' & pd BI'P'" BE'i& Ppa’i | @ Pp '6 E'%R UIAEI % R 1%06&Pp 6
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also helps to avoid collisions between the bicycle and the car door when the
'UUUB% PI"'B& "Ppa ' BR"'E'P' +aP '« 'Ppa’idap U ar"~

9 +UE& ~1“t" ' ij& P "' % @ UpU & % & ] Ppb %' B%E <+ IPEB % R @
(Source: WRI, 2021)

e171el” UpU & % & BE'PAUPAR @p Bppl U¥% "B i BAEI

Another solution to protect bicycle lanes is a phys ical divider when the motor

idp U 4" 1BaaR"" "Ppa E'%R" |"'iAE"ZS " /AEp % R @& 'j'«S" Ep’
|” '"EA"'Pp¥% "+°SSS” 'P'E‘idp U AIERYpL «pa %RiYs P¥U+E'6 Ppa
% 6U p BE'PAUPAR % R'U A%E '@ & % a4 A'jaidE° " Pp I'I' UP
when applied to streets requiring high curb access such as commercial streets. To

' ia"Pp I'BE'@ a° P |I” aUAlII%EpP P’ P Ppa” 'P'E‘iap U &’
%BB p'U'idaP'¥% @ UpU & % al"'E” «S” Ap P %BB p Ip%EA&R

as mentioned above.

ppl U% "@¥%EE AEI'6'E'BE'PAUPAR '@ & % &1'U% "@&a 6a Uvuale
UUE@ILY'DP  I'% I''B'll @ a"P'"UEa%Pa % R «adEa Ua" 'Ppa  aia
the motorized lane and the protected bicycle lane. If physical separation solutions

¥%2Ea %BB apn° P'Ip'U R"P&" 'PaR Pp¥%uP” '""RB i RAEI"%4EA"OU P
20 m before the intersection to ensure visibility f or all road users.

9 +UEA&| +1<S'P'"+1<Z Ip'j’R «GE& P Bppl U¥% "1AB%E%#P ' "I' UP '
lanes.
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9 tUE& «1<St” UpU & % & |I'BE'PA&UP&AR Q@p @' %ERI
(Source: WRI, 2021)

9 +UE& «t««!” UpU & % & |'BE'PAUPAR @p +EA&& ZAEp IPE Bl % R IF
(Source: WRI, 2021)

9 +UE& «1«E! UpU & % & |I'BE'PAUP&AR @p 6& UAl
(Source: WRI, 2021)
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9 +UE& «l¢el” UpU & % & |I'BE'PAUPAR @p % @O%EE AE PpB&’
(Source: WRI, 2021)

9 +UE& «1¢Z'" UpU & % & |I'BE'PAUPAR @p 4 ai%P =+ P P' ' Ppa’l
(Source: WRI, 2021)

D "IBaU % "U%l&l°"@ UpU a" % a° U% @& 'E+% yaR "Pj' |
the street. A two-way protected bike lane has simil ar technical features to a one-way
BE'PAUPER" @ & 3% A1'D "+& AE% ° Pp |I"% PAE %P ida” |~ 'P’
U' B 80 Pp"'0'PE%€U 'E+% y%P '° dIBaAU % p %P~ PAEIAUP
U'l BAEAR U 1%064a 6'E'@ UpU a8 PE%EU 6 'P U%UE&ABU p R
@ &4 % al " %EA&a %BBE'BE %P&a jpad Ppa 'PpAE PE%EU R E

PaAE&IP +" ~ PI"'BB'I P&l BA°"'E" P I'P"""RB% +EE'UI"6'E"Ppa
side such as bike lanes bordering large parks and long walls of industrial parks.
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e1e1” UpU & B%Pp

A bicycle path or a cycle path is a bikeway completely separated from motorized

PE%€U % R RAR U¥%PAaAR 6'E'UpU IPI"'E Ip%E&R"j Pp"BARAIPE
YAR UIAEIY'D "I' & U%I&1°" % @ UpU a'B%Pp 'a U' B¥%IIAlI IpHES

use path. It is a paved path that has been designated for bicyclists to use outside

the right of way of a high-speed vehicle road.

D %BR P ' P''R «aEA P"PpB&al"'6"U'ida P '3% @ UpU & % al’

OE' "PE%€U @p B% P&ER" %E +I1°"@U-AEAR y' 41 % R Bppl U¥%
"%R ¥%UA P P'p +pEIBAAR PE%ia ~ % &41°°@ UpU A" B%Ppl ' U%

safety and protect bicyclists from the risk of being impacted by vehicles with high

speed and volume.

9 +UEé'-1<-1'-bé"-EIPEééP'B%Pb'% '"+"3%E iaE
(Source: WRI, 2021)
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Intersection Design

9 +UE& Z!'<«1"U&p R&l + 'BE U B &41"'6° PAEI4AUP ' "6'E'@ UpU &"L
(Source: WRI 2021)

There are 4 principles when designing to ensure the safety for bicycles at the
intersections:

E'& IUE =i 1@ Pp°
E'& p% U < BE'PAUP ' 'j Pp'PE%€U | % BI°" B% P&aR’~ %E
E'“E'i B =+ BE'PAUP ' "j Pp'PE%EU | = % [0 "~

- Creating safe turnings.
Z1<1«t"& IUE =i 1 @ Pp

A key principle is to maintain clear visibility for bicycles and motor vehicle drivers
P a4 IUEA 1%068 p% R +1'D "%RR P ' P 'Pp%P° @ UpU & % & R,
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evaluated to avoid cyclists falling into motor vehi cle drivers’ blind spots. The
following aspects need to be carefully considered:

- Drawing turning paths at intersections to check the entire space when large
idp U al” % & % PUE " %I&R"' "Ppad PUE <+ B%Pp '06 it
lane for bicycles through the intersection must ens ure to (1) always maintain
% R IP¥% UAa aDU% "P''Ppa” a4 +Pp '0"'Ppa"@U-EE’y' 4 "@A&F
vehicles and the bike/ motorcycle lane and (2) avoi d designing a bicycle lane
that falls into the blind spots of trucks and buses .
- While there are numerous trucks on the street with a high driver's seat position
% R°% ' +'p''R°Ppa’Ral + '6’IP'B°  AlI'6'E° 'P'E’idp U al’
« "OE' "Pp%WP '6°@ UpU d1° IUUp %I'@ UpU a " @'odl 'E’ % &
- D6 aaARAR° P |I"EAU' & BRAR"P''BE'p @ P pa%ip PEUU I
OE' "PUE =+ E +pP jpda "Ppa PE%EU | =+ % ~ +pP" | EAT
@ UpU a"PE%€U OE' "Ppa’E +pP"PUE <+ PEUU I"PpE'U=
convex mirrors to remove blind spots for drivers.

Z1<1ELY & p¥% U +"BE'PAUP ' 'j PPp'PE%EU | % RI°B¥% PA&R™ %E

Refuge islands serve as a protected area for pedest rians and bicyclists to wait

1% 04 p jpa "Ppap ' U% 'P", Ip "UE'Il + Ppa E'%RI° jp Up %
PAEIAUP ' It'DP” I'EAU' & RAR'P' ' UIA"Ppa ' PE%EU | % BRI~

j BPp "6 " °"a 'U+p ' P'""BE'PAUP %P  a%IP ' a°@ UpU &t &i& "%P

PE¥%€U | % BlI"%E&A &lla P % "6'E"UpU IPI jpd "Ppa E'+E&aa "B
IUEU & Pt

Mid-block crossings for pedestrians and bicycles ca n be designed where people

i% P P UE'IlI'Ppa’ IPEAAP QUP Pp¥%P ¥%E& 'P’ja 'I4EidaR @p F
epala’UE'll =I1°jp Up"U' ' p 'UUUE %P IUp" I°" B%E 1° j%P3
distance between two adjacent crossings at intersec tions is too far.

The signal phase call buttons for pedestrians or cy clists should be arranged so

Pp3%P jpad "BE&Il < Ppa @UPP' ° " Ppap’j % j%pl 6%UA Ppa P

- '@ %P8 UP " I'Pp%P A p¥% UA UpU IP I%6APpPe U
speed restrictions or highlighting bicycle lanes with colors at intersections.

- ©pa "Ppa’ PAEIAUP ' " |I” %E+& % R'U' PE' 4R @p’'l + %~ =+p

Bp%la P &4° BE'iA"PE%€U U%B%U Pp° % R"a4 p¥% Uad Ppa

possible to organize a two-stage left turn box for bicycles (see section 4.2.2.3).
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- Opa ‘Ppa’j BRPp % 'jlI°"Pp& E +pPEPUE "~ % & 1p'U R"@& %EE
Ppa IPE% <pP @ & % &° jp Up” 'P"' p EARUUAI'IPEAIl"" ~
protects cyclists (see Figure 4.5).

- P’ PAEIAUP ' |'jpaEa p%id % %E+Aa " UUEQ@ E%R Ul % R PE
¥» B 'P'E@ A&lI°"EUQYQAEE @' WERI"% B 'ida¥%@d a  O%EE aEl’
EARUUA PpA ' E%R UI"'6"UUE@GIP' 38°°6'EU <+ 'Ppa’iap U al’PU

9 tUE&A Z'EL +E'PEAUP ' " | % RI"6'E"® UpU &l %P Ppa" PAEIAU]
(Source: WRI 2021)

71clel”eE'i B =+ BE'PAUP ' 'j Pp ' PE%EU | + % |

General principles:

- The minimum green phase time for bicyclists should provide enough time for
cyclists or pedestrians to reach the nearest refuge island or cross through
intersections safely within their green phase.

- It is recommended to separate signal lights for bic yclists. The signal lights
display the bike image and should be located in the sightline of the cyclists.

~ ~ s

- "@PAYE pU +E&a "Bpwla 6'E"@ UpU a1"U% “~ @& %BB &aR"j
bicyclists enter the intersection earlier than other vehicles within the same
+E&4a "Bpwlae” BE'i + Ppa’il @ Pp’ '6” 'P'E‘idp U a°UIAE
increasing the green phase period for bicyclists.
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- ©pa  AUAII%EpP° % RAR U%PAR'| + % 'Bp%lIa"6'E'@ UpU &l
them cross the intersection.
- When the signal lights at adjacent and consecutive intersections are connected

P 0'E % @+E&4 "j%idU° P | B'EP¥% P P'3%R UIP Ppa j%ia
% P% “Ppa E° ' & PU0Opad "U' | BAE =+ @ UpU &al° P
j%ia IBAaR ' Ip'U R"Pa " ES" AEp b+"]D° "aUa GEAE ESES

- 'U PR'j " =+pPl %P PAEIAUP ' |'p%iad % B'l P ida” a+aUP
'60°@ UpU IPItY"Opa "R&al + +°°U' |l BREAE'UIl =+"' p '+E&aa "\
bicycle users.

- "l + PE%€U U% &E% IplPa |"P'"U' AUP" O'E %P ' ' @
above information can be a good input for the design and operation of a more
4€U 8 P'@ UpU &I =+ % | IplPa t’

Z1<171" EA%P <+ 1%06a PUE =1

It is necessary to limit the speed of motor vehicles and prioritize the protection
of bicycle users at intersections. Apply the solutions for organizing turning paths
RAIUE @arR” "~auP ' "Z'E'@4&a '] "% fdo @ & % &E'P''a IUE
when turning left or when bicycles heading straight in order to avoid collision with
'P'E IaR"idp U &I"6E' "R «4E& P'R E&AUP ' I’

Z1E1""BauU ,U ' R&al = 1" UP ' I’

Z'Ei<t’"al + “@ UpU & % &al"%P PpB U% ~ PAaEI&UP ' |

"4l + 1" UP ' I"6'E"@ UpU &aI"UE'Il =+ Ppa”  PAaEIAUP ' "RAaBA

U'PE' "~ &aPp'R° % R"U'B &0 Pp '6"Ppa” PAEIAUP '1"D "Pp I
PAEIAUP ' I'j Pp"Z"%BBE'%Up&al°"BAEBA B UU %E P a%Up""

| + % 1] Pp'R «4aE& P'U' ,+UE%P ' I"%E& %I 6" 'jl»

- "% ~ P&EIAUP 'I»" PAEIAUP ' I'j Pp'Pj""P""0'UE'PE%EU " %
approaches.

- Large intersections without channelization: Intersections with more than four
PE%€EU % &1"' "' 48" %BBE'%UpY% PpPpAE&A %E& '"@U-AE'y' &
islands or dedicated slip lanes.
- W3%E+&  PAEIAUP ' I'j Pp'Up3% & y%P ' »" D PAEIAUP ' |'j F
% &1 "' &° PAEIAUP ' "%BBE'%UpY% PpAEA %E&A Up¥% & y¥%F
islands and slip lanes at the corners of intersecti ons.

Elements for safe intersection designs:
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- For small intersections:

e A~Y%EE'JE +pP'PUE "E%R UI°"EARUUA" 'P'E’idp U a'IBaaR jp
safety for cyclists.

e & IUEA'i | @ Pp O0'E'PE%€EU UIAEI° &IBAU % p  'P'E IPI’

« LEARUUA'PUE =+"E%RB Ul» Pp |” A&%IUE&A'U% "I 'J'B'j "PUE +]
ensuring safety for bicycles.

» Use bicycle boxes in front of motorised vehicles: It is recommended to use
an area of the road in front of motorised vehicles to create space for bicycles
to wait for a left turn. The width of the bicycle box should be equal to the

width of the pathway leading to the intersection with a length of 4 m - 5 m.
Arrange painted arrows in bicycle boxes to instruct bicyclists.

e Use colored pavement on bicycle lanes crossing inte rsections to create an
area of attention for motorcycle users when crossin g bicycle lanes.

Narrow turning radies
Bike box

A 11

—
|

Color pavement for bicycles

9 +UE& Zte1""8l + "4 4 a4 PI'6'E’'l % ~ PAEI&UP ' j Pp'@ UpU 4l
(Source: WRI 2021)

For large intersections without channelization islands:

- W¥%E+&a" P&AEIAUP ' |"%E&A BE' 8 P'"a U'UE%=+& p +p idp U &
P &°°% BR'DU U "E +pPEPUE ~ 'ida a P '6’iap U aI1"DP" I'R¥% -
UpU IPI'"@aU%UIaA" Ppap UUP PpPE'U+p” % p~ % &a1°'6" 'P'E i
4 IUEA"@ UpU a4 1%06aPp° %PPaA P ' "IPp'U R"PE'B% BR'P'" 'P'E’
i1 @ Pp° EARUU =+"U' f UP'j Pp"PUE <+  'P'E’idp U &l° %
bicycle protection solutions. Bicycle safety signals should also be considered.
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JARUU + PUE <+ E%RBR UI"U% "1 'jJ"R'j "PUE <+ iap U ale°’
safety for bicycles.

Install refuge islands: Provide refuge islands for pedestrians and bicycle users to
reduce crossing distances and increase safety and comfort. Protective devices
should be installed on the islands to prevent motor vehicles from entering.

Reverse the motor vehicle stop line behind the bicycle stop line to help drivers
see the bicycle at the intersection corners.

"lA&"Pj'EIP%+4" 0P PUE I» " 9'E'R&P% I1° 144" "aAUP ' "Z1E1C

Stop line setback Bike signal

Color pavement for bicycles

Small turning radius

Refuge island

9 +tUE& 717t "4l + "4 &4 4 PI'"6'E"@ UpU &1"%P" %E+&" P&EIAUP '17j Pp'U

(Source: WRI 2021)

For large intersections with channelization islands:

52

Large intersections with channelization islands usually have more lanes entering

Ppd" PAEIAUP '1"«pa’E | I'0'E'@ UpU &"UIAEI"%E&" | B % &l1"A'j
with channelization islands usually have more lanes entering the intersection than
Ea+U %E  %E+& PAEIAUP ' I E'Il +'Pp |I” P&AEIAUP '~ 1'% |

bicycles are required to stop several times on refu ge islands.

"Il + PE%€E€U E&+U %P ' "Rai UAI'IUUpP %I IBAAR @U BI° % I
in combination with raising the road surface level for pedestrians and bicycle

UIAEI®" Ul + U' 'EARIUEG6%UAI "0 E'%R P' " RE%|] Ppa %PP
idp U &"RE i4ElI'% R°@ UpU IPI'P'"Ppa’'B'Pa P % "U' f UP!
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- Install refuge islands with protection for bicyclists and pedestrians.
- Install bicycle signals for the protection of pedestrians and bicyclists.

- Provide access to refuge islands for bicycles by adding ramps. See 4.5.

Bike signal N Refuge island

Ramps for bicycles
Color pavement for bicycles

Raised crossings
Rumble strips

9 +tUE& Zt'e1" "3l + "4 4 4 PI'6'E'® UpU 41"%P° %E+& PAEI4AUP '
j Ppb'Up¥% & y%P ' | % RI"6'E'PpA'E +pP PUE ~ % &
(Source: WRI 2021)

ZTETET Al + 71" UP ' I'6'E'®@ UpU &° % al”' "Ppa” P&aElIAUP '~
D Pp I 1aUP '° '"E& I'UP 'I1"6'E"@ UpU &l"UE'Il +° PAEI&aL
BE UB &al"'UP &R %@'ida"%Ea BEAla PaR «pa’l' UP ' I~ U UI

and bicycle boxes.
ZYEE " da RE @ UpU & % &

This method is used on road leading to intersections with separated bicycle lanes

and non-channelized right-turning lanes of motorised vehicles. Motor vehicles

must make a right turn according to the curb radius. It should be applied in places

jpAEA” %E+& PEUU I'%E&" 'P’'3% 'jaR"' "IPE&A&PIj Pp  'RAE%PA ¥
‘pba @04 RE U @ UpU & % A B%E¥% & "P' ' Ppa” 'P'E'idp U & %
to see the bicycle lane when entering the intersection and see the bicycles in their

EA%E"~ EE'El'jpad "Ppap % & % E +pP PUE "%P Pp&a  PAaEIaUl
to bicycles to minimize collisions.

©pa "%BB p + Ppa ' @&a RE “I'UP ' P'"RAl + "% @ UpU a" %
ensure the following requirements:
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- @ dRE U & +Pp» 9E' "« "E«E !

- Curbs extension: Relocate space of parking strips at the approaches of
intersection to extend the curbs. This design could help to protect bicyclists
at the intersections as well as shortening the crossing distance for pedestrians.
D6 Ppa"UUE@ U¥% 'P @A doPa RAR° E'%R" %E =<1'U% @3
area for bicycles and pedestrians.

- Length of bike lanes approaching the intersection: the minimum length is 6.0 m;
the minimum width is 1.5 m.

- sE 'E Pp’l + I'6'E'® UpU &I»""1a"Ppa’l + @ 4R + P '@ Up

- «% P&AR° %E <1 'Ppa B%E <+ IB%U&» "1a'B¥% P&R" %E
ES«<*N' P "UE&%PA& % QU-ZE y' at

- % P&AR° %E <1 "Ppa E'%R IUEG%UAa» "1a B¥% PA&AR  %E -

2019) with the arrow lines to mark the bicycle lane s approaching the intersection.

6m - 12m at least 6m

Alternative options for widening
and elevating sidewalks; or using

6m - 18m ( )
painted markings

9 +tUE& Ztet""* UP ' "P'"' @& R'@ UpU & % &1° ~ 'P'E I4aR"idp U &~
(Source: ©GIZ/Nguyen Viet Phuong)

Z'ELEE! 4 BRE'UP '@ UpU & % 4a

b 6P Ppa '@ UpU & % & %j%p OE' "Ppa” 'P'E"idp U & % &l %k
results in turning motorised vehicles having exited the through-travel lane prior to
crossing the bike lane. This design can help slow down vehicles' speed and approach
the crossing at closer to a 90-degree angle. The option of bend-out bicycle lanes at
intersection is commonly considered as a "protected intersection". It also provides

'P'EUpU A" UIAEI'j PP IUEU a8 P il @ Pp 6'E"@ UpU &l I'@
OE'~ 'P'E’idap U & % al’@auU' a° UUp I%06EE° @ UpU A UIAEI pY
go through the node or make a left turn according t o the signal light.
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This solution is frequently applied at the intersections where large vehicles are
BE&l&a PARY"© Pp 'Pp I'1' UP ' °"Ppa’'l BRAj% “IB%UA& Ip'U BR"@&A’j I
lanes to bend out. The technical condition is a disadvantage of this solution as you
B'" '"P % j%pl", B"% ") BA&"l BA&j¥% "P'"%BB pt'D "%BRB P '° jpad "I
@ UpU & % al°” P | aUAII%EpP P'"a IUEA"Pp%P UE'Il + %EA&AY¥
sightlines on all approaches.

e ;“.‘.111""

i

e

| Chefu ring via hed pha hoy

The width of a pavement must be h
enough to apply Lil

Slowing path

Qual Surdng _le "™
Ban g 100

crossing pathway il 0.8 m -1 m

Heighten the

Doan dde e via b
Pavement connection slope

9 +UE& " Z1'1""* UP ' "P'' @& R'Q@ UpU & % &1""UP '6¢" 'P'E l1aR"iap U &
(Source: ©GIZ/Nguyen Viet Phuong)
©pa %BB p + Ppa'@&da RE'UP’I'UP ' "P'"R&l + "% @ UpU &’
ensure the following requirements:
- @ 4 RE'UPU" &8 +Pp» 9E' "¢" "P'«E 1
- Stop lines and signals: Additional stop lines and signals for bicycles are needed
P BE'ia"@ UpU A" PE%E€U I%06aPp
- Raised bicycle lane: In order to give more attention to cyclists when crossing
BARAIPE % "% E&A%I° Ppa ' E% laR 1aUP ' "'6°@ UpU & % a8 U% '@
¥% a°U% @& %P Ppa &id '0 Ppa %B %UA P | BEAj% ©° 'E’I
level between the roadway and sidewalk to segregate the cycle lane from the
pedestrian area. The ramps at both ends of raised bicycle lane slope should be
less than 10%.
- UeaE'y' @» «p&a'j RPp '0 ' Ppa"@U-EE’Yy' 2 |1AB%UE%P + @ UpU & %
% A1"@p B¥% P&R %E <+ E¥% +al 6E' "S1”” "E’'«!S” "W & Z1E°
- E 'E Pp’I =+ I'6'E"@ UpU al»""1a"Ppa’l + '@~ &R + P '@ UpL
on motor vehicle lanes.

- Place painted markings on the road surface: Painted markings on the road surface
i Pp"% @ UpU & Ip%uBA ' DW & “Le0”f "AZEES«“N" "U' @ %P '’j
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Z1E1EL” d'@'oal’

A% @D'0%
‘@ a'@'o” |I'¥% EAUP¥% +U %E %E&A% R&, 4R @Bp B¥% PA&R~ %E
ba%R '60 % PE¥%EU % & %P % | + % y&R° PAEIAUP ' 1"DP BE
% BRIl @ 4 1B%UA P <3P 'G6E' P '6 Ppa DUAU =+ 'P'E yaR PE

increasing the visibility for motor vehicle drivers . The box allows bicycles to cross
intersections before motor vehicles and thus become s suitable when there is high
volume of bicycles turning left or bicycles having to turn left through multiple lanes
of motor vehicles. The use of a bike box may not be appropriate at intersections on
arterials with heavy trucks or on intersections loc ated at the end of the slope.

Bike boxes are suitable for use at intersections that have the following features:

- D PAEIAUP ' I'j Pp'p +p"@ UpU &"i' U 84°"4IB&AU % p B %UAl’
make left turns.

- OpaeEa % a6P"PUE "~ I"EADU E&R'P'" 06" 'j"¥% Ral + %PaR @ & E
B%Pp° 'E'jpa "Ppa"'@ UpU &° % & 'idl'P''Ppa  a6P | RA '’

- On compacted streets or small roads with restricted green signal phase.

- fPpAE" PAEIAUP ' I'j Pp” 'J"PE%EU i U a1'U% "% |I'"EaUAa
needs detailed technical analysis.

9 +UEA"Z*'r" ' IPEUUP ' "'6’'@ a ' @'oal
(Source: ©GIZ/Nguyen Huu Dung)
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©pa ‘BRal + +'% @ & @'0° P |” AUAII%EpP P' a4 IUE&A PPpA 6" 'j
- A bike box:

. "@'0°0'E AR@p ' p'E Yy P¥% = AI'D A ' f "NZEES<“N'¥
D &4 +1«N'P""UE&%P& % IB%UA 6'E'@ UpU IPI'P'"j% P RL
'6'Ppad '@ UpU a°@'o" |I"«E+” °"aDU i% & PP ' «<EEE'jI"'6' QD

« Use of colored pavement to increase motor vehicle d rivers’ recognition of
bicycles.

« The bicycle box must be placed in sight and highlighted with colored
@%U +E'U RI'% B EAfAUP id” % I'1I'"'Pp%uP” 'P'E IPI'U%
when entering the intersection.

- "P'B° al»'DP" I'UI&R"P'"" B U%P& Ppa” &4 @ap R Ppa @ U
idp U 41"%E&A E&ADU EAR'P''IP'B"%UU'ER =+ P 'PE%€EU" =+pPI’
There should be a certain distance between the stop line and the bicycle box
P & IUEA"Pp%P RBE iAEI°” U UR <+ PEUU "RE i&EI"j Pp %’
'+7p''ROU% CIP “1&4ar

- Bicycle-icon road markings: Place at the center of the bike box to designate the
space for bikes only (line 9.6).

- 02 T8 «EE P efeU U @ AR j Pp PpA IUGEI =+ “@]'P'E idp
©pa "PpaEA  |” " 1AB%E%P&AR| + % ~ <+pP'B' 4" 6'E” 'P'E’ij
|"%EE% ~aR""' "% U' '~ +pP B' &4 j Pp % @' N° PpaEA4 Ip'

sign below the sub-sign "Motor vehicles stop here" right at the position of the
motor vehicle stop line. The sub-sign has a red background and white letters
to prevent vehicles from entering the bicycle box.

- D +EAll” % a4» Ul +  %E <+ «1«@ DPR'PP&R" &N° Ppa I&aBH%E
for motorised vehicles and non-motorised transport modes. Painted marking
with bicycle symbol or the obvious word "Bicycles o nly" should be applied
' "PpA'E'%RI'%BBE'%Up +'@ UpU & @'0al1'D "U%la"'6” au
markings R.415 can be used.

an

- Warning signs or sub-signs: Used to remind right-turning motorists to yield to
pedestrians and bicyclists.

EOIP%+a%PUE %DU&U&%@' 04l

This arrangement is applied when a low volume of bicycles turns left to cross

high-volume streets with multiple lanes in the same and opposite directions. When

Ppa @ UpU &° % & |'"%EE% +aR°U 'la"P'"'Pp&a E =pP’I RA"'6 Pp
is not enough to ensure a safe one-stage left turn for bicyclists.
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9 +UE&"Z'“Y" EE¥% 4 Ppa'@ 4 @'0 6'E'Ppa” 6P PUE ~ "E IP¥%
(Source: ©GIZ/Nguyen Viet Phuong)

"3 IUEA"Pp%P @ UpU A" UIAEI'U% ~%EE id8 % B IP%p 1%064 p’
placement of the box should be arranged appropriate ly in terms of location and distance.

©pa "Bal =+ + % EEIP%+4a PUE "DU&UA @'0° Ppa o' 'j =+~

ensured:

- sUE "DUaUa " @'0" |l ya» +pa’ U 'buaua " @'o’l ya | <«
“UU' 'R¥%P&A %P a%IP°' & UpU IP""a8Ba R +"' "Ppa” U &

queue box size can be increased. It must be located outside of a straight bike

B¥%Ppe UIU¥% p @aPjda @ UpU a'B%Ppl 3% R BARAIPE % I
- +pa'BE¥%j =+ ,+UE& 'Ppa’'DU&UA @'o» +pa @%U <E'U R'6’

use prominent colors to draw the attention of motorcycle users. The queue

@'0" |'"P'ERAEAR @p jp PAEBY PaR’ A e1¢1” AfAUP ia" %

the painted lines. Bicycle pavement markings (line 9.6) and turning arrows must

be used to signify the proper direction and waiting position of the bicycles.

Z1ELeL eEEU 'E+¥ y¥%UP ' "0'E'Q UpU &° % al"%P U' B &0 |

D "%RR P ' P 'Ppa PpB U% ~ PAEIAUP ' I'BAIUE Q&R %@D'ia

U' B da0° PAEIAUP '1° "U P al'IUUpP %I"E'U BR¥%@'UPI® 3%E+3E
PAEIAUP ' I1°°% R '«EI4AP”~ PAEIAUP ' |t

Z1@Etelcl "U R%LGB'UP

P Ppa"E'U R%L@'UP° @ UpU &l %EA %P % B I%Ri¥% P%+a Q4

PpE'U+p ' Ppa” PAEIAUP ' ° % R 'Ppap %Ea a%lp P @a %P Ppa’

*pd’j RAE'PpA ' E'U R%@'UP° j Pp” U P EE'P%P <+~ 3% &l° Ppa 'l

makes bicyclists insecure when entering this type o f intersection.

Here are some considerations when designing a roundabout:
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9 +UE& Z1<S1"'U R%L@B'UP | Pp'UP @ UpU 4" % R BARAIPE % ~ OE¥%IPEUUP
(Source: WRI, 2021)

Note:

(1) Bicycle path on the outside of the roundabout protected by guard islands;

(2) Speed calming measures and yield symbols;

U.U% UpU 8% % 41%% R%BAEARAIPE % %UE'lIl +1%%E&% %E aR%P'%p& B¥% 'P'E IPI%EA&U'-
an intersection.

9 +UEA Z'««t" 'U R%@'UP j Pp"@ UpU 4°% R BARAIPE % ~ OE%IPEUUPUE
(Source: WRI, 2021)
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- "% "E'UR%DB'UP» %'l + 4E % a4 E'U R%@'UP’j Pp % | % A&AE’
% & j RPp°” I'U' | RAEAR I%OGAE 6'E"'@ UpU IPIY"" 3% “E'U
down vehicle speeds and allow drivers to have more time to recognize and
yield to bicyclists. More space for large motor veh icles to turn when maintaining
a narrow lane can be created by creating a low curb area where large wheels
can pass around the central island.

- Reducing speed: Vehicle speed in the roundabout should be less than 40 km/h.
The small roundabouts on streets where bicycles use mixed lanes with motor
vehicles should be limited the speed to less than 20 km/h.

- Enhancing visibility: Improving mutual visibility between approaching motor
vehicle drivers and bicyclists as well as pedestrian crossings should always
be considered. Reducing the speed of motor vehicles is a useful solution to
improve visibility.

- UpU & 0aR PE%€U»'f p %P %'l + 4E % &8 E'U BR%D'UP’j P}
IBAaRI° @ UpU IPI'"U% "1%68 p Ip%EA Ppa” % & j Pp U¥
b¥%!1" U P B & % al° "% R"'UP° P" |I” AUAII%EpP P' RA&l =
bicyclists.

- Clear road signs and pavement markings: In case bicycles share the mixed

% A %P % E'U R%L@'UP° PAEIAUP ' "j Pp " U%EI° | = |" %
UIP " @a R&al + 4R % R~ IP¥% &R"' "Ppa E'%.R IUEO6¥%UA&A°
help motorcycle users pay more attention to bicycli sts. In case a dedicated

@ & Y% & |I° IP% &R° U A%E’i | @ & | + 1'% R B%iad & F

installed to guide the bicyclists.

- NPAl»'©pa " P I 'P'B'lIl @ 8P 'E+¥% ya'l¥%06d @ UpU &' PE%EU’
PRUA'P' Pl %E+&"1 ya° U P B & % &4l° 14iaE% @E¥% Up’
'0° P° % R'PpA” %E+a'i' U &'6 pa%ip idp U A1I'PE%ia =+ %P'p
Ip'U R"@4& + id "P'"EaB %U <+ Ppa’'l + % =~ <+pPI°'E'E+¥%
'E” % &4'6'E'@ UpU &1'P""UE'lII'Ppa” PAaAEIAUP ' "1%064& p° 06 E

Z1EL1EL"WWE+4" PA&AEIAUP

W%E+&a " PAaEIaAaUP '|° "UE®@% ~%E&a%l| %E&A '6Pa "U' @ &~
making the journey of bicycles and pedestrians passi ng through the intersection
extraordinarily inconvenient and dangerous because they have to pass through

many motor vehicle lanes.
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9 +UEA Z«E' ~ %E+a PAEIAUP ' "@QA4a6'E4" BE'id a Pj Ppb'UP @ UpU & % R'E
(Source: WRI, 2021)

Note:
U0%" 'j%R'] UPE%EU%Bp%UI +%EU @ A%IPE BEY%

(2) Elevated crossings for both pedestrians and bicycles;
3) Refuge Island.

9 +tUE& Zicet” ~ ¥%E+& P&aAEIAUP ' "% 6PAE° BE'id 8 P'j Pp"@ UpU a"% R BA
(Source: WRI, 2021)
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" BE'id 1% 0&aPp 0'E"@ UpU IPI % R BaARAIPE % | %P’
following points should be kept in mind:

- ,ARal + <+ Ppa" PAEIAUP '~ “Pp&a R EAUP ' "'6"U' B%UI
and clear delineation of lanes for all vehicles and priority order often creates
a safer node.

- «ARAIPE % “'iAEB%I1&1 % EA" 'P % j%pl %BBEAU %P&aR° &dIBAaL
high volume of pedestrians carrying a lot of luggag e or pedestrians and bicyclists
b¥%i + %+&8 % R Bppl U¥% ~ P%P ' IV fE+% y%P ' '6°@ Up
in an equal and protective approach to create the shortest way to cross the
street. Create more space on sidewalks and shelters that are large enough for
all pedestrians when waiting to cross the street.

- Reduce the turning radius of motor vehicles at intersections.

- Reduce the number of lanes and lane widths for motor vehicles to reduce
motor vehicle speeds and provide more space for bike lanes and protected
islands for bicyclists.

- Install pedestrian and bicyclist refuge islands at the median or between lanes
to create a protected waiting space when a green light is not long enough for
bicycles and pedestrians to pass entire lanes safely from one side of the road
to the other.
- &0P&A R'Ppa’'B¥%id a P° %WE <+1"6'E"@ UpU &° % &l %UE'Il"
intersections to bring attention and give way to motorists and provide more
IB%“U&a 6'E'@ UpU IPIjpad "6%U =+"j Pp'U' f UPI?
- At channelized turning pathways: Use speed bumps and elevate bicycle and
pedestrian crossings. Use painted markings and signs to warn or instruct
motor vehicles to give way to bicycles at the cross walks.

Z1E1lelel” ' B 30 PA&AEIAUP '

A complex intersection is a collection of intersections that are very close to each

'PPpAE % R p%id 'iAE %BB +  PAaEIAUP ' "%EAaA%I!'D "%RBR P '
and multi-branch intersections are also complex intersections. These intersections

U%UIE& B €UU P &al° "'E+% y + PE%€U!" © Pp'UP %BBE'E
'E+3% y%P ' A%IUEAl %P U' B do° PAaAEIAUP ' 1° 'U% Yy

will happen easily.

62 QXN




Intersection design

9 +UE& Z'<Z1 +p&a°U' B 40" PEEIAUP ' "QA&06'E&’

BE'ida & P
(Source: WRI, 2021)

Note:

(1) Elevated crossings for both pedestrians and bic yclists.
(2) Protection bay for bicyclists.

(3) A branch into the converted node is reserved fo r bicycle users and pedestrians

9 +UE&"Z'<s?” ' B 40" PA&EI4UP ' "%06PA&E’
j Pb'@ UpU & % B"BARAIPE % ~
(Source: WRI, 2021)

BE'ia & P
6E%IPEUUPUESZ

A
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- 'l RAE'REl + <+ %B %U&A P° PAEIAUP ' I'"%I % E&a+ ' % ~
of treating each node separately.

- Bicycle users are prone to crashes at hidden and indistinct intersections.

*pbAEAG'EA°” P° |” AUAII%EP P' p%ia R&al = "1' UP " I"P' |
intersections to make them clearer and more coherent.
- BB p'PE%EU U¥% +" a@%IUEAl"%BBE'BE %Pa p’' "Ip¥%EAaR

speeds of motor vehicles.

- Improve the design of diagonal intersections to be as close to the right angle as
possible. Look for alternative solutions to reduce the number of lanes entering

Ppba” PAEI&UP ' "% R’ P 46P PUE =+I1'""D "%RR P ' ° |
Y2EE'jAR° % R'R i RAEI'Ip'U B 'P @& EA& 'i1ARAUUP P'j R4
- cEp'P"%i' RTUIA '60" U P EBp%I& PE%EU | + % "pA%RBIY P|
@a UIaR %P ,EIP % R° UE&%I4 Ppa U GAE '6'|l + % 'Bp¥%

- Re-organize parking areas along streets by the intersection to improve visibility
and local congestion.

- Consider converting some of the narrow streets of i ntersection into a street
plaza in order to create pedestrian or public space s and to simplify the
intersection as well as to improve diversity around the intersection area.

- Provide crosswalks and refuge islands for pedestrians and bicyclists to create
safer crossings and approaches directly to the streets.

- A +p +pP"U' f UP y' al"6'E"@ UpU &lI"PpE'U+p Ppa  PAE
stop bars in front of motor vehicle stop bars.

- Incorporate more public space with shared bike/bike parking.

Z1(E1s1Z1 feEIAP" PAEIAUP '~

Off-set intersections are crossing sections where t wo misaligned bike lanes

intersect with a main road or can be understood as two junctions intersecting with

% % "E'%R°jp Up %EA 'BB'I PA % R %R %U& P P a%Up 'Pp:
% &8 P R €UU P % R U I1%064a"6'E"% @ UpU IP ' "Ppa ' lau" R:?

ride along a crowded main road before turning onto the exit of the opposite side

street to continue the desired journey through the intersection.

*h&E& % E& 18i8E% "06%UP'EI'"P'" &d4aB° ~ R jpad 'E+% vy
'«laP° P&EI&GUP ' I»
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Ead%Pa Pp&a I%06alP° Ip'EPAIP° 3% R™ "IP U' i&

a P°@ UpU &’

a
"la'P a'@'oal° % R +U RE’

Y«E +1'D
with colored pavement and bike signals (if any).
Do"Ppa 'slaP’

7170 f "NZEES<“f
- PAEIZUP ' I"%E& U '1a° P 4%Up 'PpaE° Ppap’
PA&EI&UP ' "jpa ""E+% 4 PE%€UY 'D6 Ppa Pj' I

U
y +'@ UpU
Pbép'U% 'Qé'PEé%PéB'%I'Pj"'E Uu up [t A'jaiaE° " Ppa B

mention before still applied.

9 tUEA Zlcel feEIEP”

PAEIAUP BE'id 8 P'j Pp"@ UpU & OE%IPE
(Source: WRI, 2021)
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Design to Minimize
Conflicts

cl¢1 eE3%EU U - IPE¥%Pa+ al

el¢1¢1 ]'P'E "ap U &1 "BAAR % R 9%P% Pp’, |

16-24 km/h
Every 1km/h of increased
speed results in a 4 - 5% 7.5m
increased risk of death in 2.5% [P___I
case of a crash. Speed on —
urban streets should be
limited to 40km/h. 32-40 kmh S
12m
1020% L
48-56 kmih
22m
50-75% E—
65+ kmih

35m

Stopping Distance 2 |
+90% ! | ]

‘ . Risk of Pedestrian Fatality

As a driver's speed increases, peripheral vision narrows severely, impacting stopping distance
and risk of pedestrian fatality

9 tUE& «l<1"epa'E4 %P ' Ip B'@aPjaa ~ 'P'E’idp U " IBAARI % R Ppa 6%PY¥
(Source: ©GIZ/Nguyen Huu Dung)

Vehicular speed is inversely proportional to vehicu lar volume. The lower the

idp UU %E’i' U &' "Pp&a IPE&4P° 6'E"d40% B &° %P&a %P  <+pP
Ppa p +pAE'Ppa P4 R4 Up P''RE ia"%P p +p IBAAR® UE&A¥I =
PE%€U UE%Ipalt"©p & Ppa'idp UU %E’i' U & |'p +p° Ppa’iap
Ppa I1&4i4E Pp '6¢ Ppa " PE%EU UE%Ip&l  %p RAUEA¥%IAL A'jAIAE®
i' U 8°°PPpA'E 1 17'6°U" | " 1'% R'PE%€EU UE%Ipal % I'" UEA&A%I

Experience has shown that the trend of high vehicular speed will increase when
the designed distance between each intersection is far or on the wide streets. The
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El '60"PE%€U UE%Ip&l"6'E"@ UpU &l %EA p +pAE" 6 Ppa’
with vehicles or is not protected separately by phy sical measures such as rigid
medians.

‘pd’ %WE-+-4 IBA&AR B 664EA UAl @&aPjaa " @ UpU &1° % R’

PEUU 1° p3%I BlpUp' '+ U¥% p  a+%P ida” ad66auUP” ' " @ Upl
P'UU' 0'EP%@ & P' " PE%ia ~ doP P'" 'P'E"idp U &al° did =~
P'" 'P'E"idp U dlI°"PE%ia <+ %P IB&4aRI " %@'ia 2SS~ Apr ,aRU
'6” 'P'E’idp U 41'% I'"EARUUAI'PpEA ' IBAAR 'R +4E& Udl @aPjaa
idp U a4l°"PpAE&@p  BE'i + 1%064Pp % R'E&A&RUU +"U' f UPI?
el¢1EL""Al + "IBAAR % R 'BAEW%P <+ 1BAA&AR

f "Ppa’ 1% & IPEAAP° PE%€EU 'E+% y%P ' % B° 'P'E’iap U a 'l

%E& B%UPOU ~ “~EARUU <+ PE%€U %UU R& PIl +pd  'E& P|
OE' "Ppa % UPU% "'BAE%P <+ IB&a&R idp U &° Ppa ' p +pEE Pps
Ppa' 1% & E'UP&° Ppa 60E&ADUA Up '6 ' %QPEUBP Up% +al” “'Ba
Ppa E I "'6°U0U"' f UPIY"’

«1(E1 :4 4E¥% 'BE U B al"'0'PE%€U U% =+~

The management of motor vehicle speeds and volumes helps to ensure safe
conditions for bicycles. Several principles are presented as follows:

- eppl U% "U% + 8%IUEal"Ip'U B 'P'da"%wBB anr™' g a-
bumps. The facilities for separating motorbikes sho uld preferably have a
structure that motorcycle users immediately perceive as unable to enter and
+ia’uB’'Ppa E°- Pa P 'I"%P EIP’l +pP1"9'E"d0% B a°" IPa
lAB%E%P + @ UpU &8 % R™ 'P'EUpU &° % &l° 64 UEI°"'E' @
do not pose a danger to motorcyclists should be used.

- «p&°UI&"'6°I B & IBA&R°EU @ & IPE BI''E'PE%€U", 41" @p’|

Y4EA 40% B 4l '6'EaU' a RAR FI'6PU PE%EU U% =7 A%l

- "BaanR U% + A%IUEAI'IUUp %!~ % &  %EE'] +° % R 'Ppal

U¥% "@a P¥% a P'" " %Up Aia " Ppa +'% "'0 1%06a IBA&ARL A'jaial

"6 PpAa IPEA&API I'IP ~ 'EA ' Pp¥% "«°«SS’iap U alER%p° P’
0'PE%€EU 6'E'@ UpU &l "Ppala’IPE&aPI?

- DP " I'B'Il @ aP"Ula" % U @ %P ' '6 PE%#EU U =AY

and volume management at large intersections.

68 QXN




"Al = P ya U [

- Opa PE%EU ' U¥% <+ &A%IUEAl’"% R R&l + 1"6% “P' EARUUA P
PI"E'U%UIa " PE%EU U <4IP '° IPY% %P ' '6°@ UpU & % &al’

slel” eE¥%EU U + a¥%lUEA&l

Lane narrowing:

D~ +~%RBEGEVAA%LW%EEP% Up¥

D "Ppa ""
(Source: New York Department of Transport,
2021)
9 +UE& «1(E! *pa 40% B a1 "6 ' PE%EU EaA+U %P ' 1" UP ' |I° "Ppa " "%
- NYEE'] +7'6° 'P'E’iap WMNaadwig aflmétor vehicle lanes to reduce

'P'E‘idp U a4'IBA&RI"" "IPEA&PI Pp¥%P EADU EA " PE%EU U¥%
encourage cycling and improve pedestrian safety by shortening the crossing
distances for pedestrians.

~ s

- ,U @ A IPE BI°"IB4a4R @U Bl % RTHRB& arB mdasues'to»
elevate the heights of road surface to reduce the s peeds of motor vehicles.
These deceleration measures can be combined with bicycle and pedestrian
crosswalks.
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- W3 &’ | phélBnes on both directions are shifted diagonally to the right-hand
| RA&"@p Ul + PE%€EU | % BI'"%P Ppa U4 PAE '6'Ppa E'%R
extensions on straight streets to slow down motor vehicles.

- b U% &I»"R'j " 'P'E"idp U &1'@p % =+ Ppa E'%RBRj¥%up Up L
combined with curb extension for parking along the road. The chicanes are a
form of lane transitions repeated many times on the same street.

- LAIPE UPaR ]'iaBY¥ A R iAEPAEI'j Pp " @%EE &EI"'E 'PpAE Bp
can be used to manage vehicle movements while maintaining accessibility for
pedestrians and bicyclists.

- LAIPE UP&AR ¥BEUAEER R i BAEI° IUUp %I 64 Ual° I' R°@' %ERIC
EARUUA  'P'E’idap U &"i' U 41'% R'IBAA&ARI°"P''BE 'E P ya'@ UpU

9 +UE& +tel” "30% B &4'0 % % R’

o lp 6P 1" UP

2 SEEE S (Source: Kristen Brookshire, 2021)

9 +UE& 17t “d0% B a'6"°Up U¥
a%IUEA” "9 'E B%°o """ 77
(Source: Dan Burden, 2021)

-] "E'UR%I'UPE'U R¥%@B'UPI"EARUUA PE%E€U IBAAR '6" 'P’
when going through intersections.
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D "% U'UIidE°" 3
(Source: Dan Burden, 2021)

D "Ppa’”
(Source: Dan Burden, 2021)

9 +UE& +t+1" "30% B & '0 Ppa“
"E'U B%B'UP’
"% B Y% %R%

L,AIPE UPAR ]'i&BE¥EAJ B iAEPAEI'j Pp " @%EE AEI''E 'PpAaE Bpp
can be used to manage vehicle movements while maintaining accessibility for
pedestrians and bicyclists.

LAIPE UPAR %AUDIAB R i RAEI° IUUpP %I 6a Ual° I’ R @'
@%EE AEI°"P'"EaRUUA  'P'E‘idp U &°i' U al'% RIBA&RI° P’
and pedestrians.

fPPAE ' UP ' I»

EA%Pa +E&a [%B&B4&  j%ia 'UUUEI jpa "% I4E a1 '6 " PE%EU
U'ER %PaAR'P'"" % 'j"U' P U'UI"PEY%EU f'j 'iAE |AiAE% ~ P
% 'R EAUP ' 1 :EA&&4 "j%idl’U'U R"@a %BB &R P' % %<& P|
the corridor at a designated speed limit.
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9 +UE& «lel” "40% B &8 '0 pP%ER IAB%E%P '~ "% U'UIEE° % %R
(Source: Fred Young, 2021)

NEBE - A
T »
5 I

AR A

Fence diverter in Hong Kong, China CEVEUDI! % R¥%R i RAEIY % % U'UIAEA:S

9 +UE& ‘1" "d0% B a4'6'RB i BAEI” "A' ='U' =" D p %N % B % %
(Source: Fred Young, 2021)
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"al s P ya U
171" ' f UPI'j Pp” 'P'EUpU al
9'E'IPE&A&PIj Pp ' IB&ARI " p +pAE Pp¥% "~«S° Ep° P I R&¥% ’
@ A4 % alt  A'jAIiAE°®” “1' A"U%I&AlI°" % % A 6'E @'Pp '@ UpU
can be designed since motorcyclists are also vulner able road users and need to
be considered.

©pa "Ral + +'% % A'6'E” oEUlIaA " @&aPjaa ~ 'P'EUpU a4l1"% BR"@ UpU
Ip'U R @A % %+8R %P «S Ep @p PE%UEU U¥% +° a%IUEalr 9 +U
show two design solutions for motorbikes and bicycl es. Figure 5.8 shows a solution

to create a motorcycle lane outside the protected b icycle lane. The lanes of

motorbikes and bicycles are separated from each oth er by solid painted lines. The

advanced solution shown in Figure 5.9 is to apply additional speed calming measures

IlUUp %I'EU @ & IPE BI° IB&d4aR pU BI'6'E” 'P'E@ & % &l A'jaiAE
% R°@ UpU &l Ip%EA PpAa’1% & % &° 4 6'EUE &4 P "%EA " UE P U¥%
for bicycles.

9 +UE& +V'1" ]'P'EUpU & % & % |
Y EA |AB%UEY%PAR @p % Bp
(Source: WRI, 2021)

9 +UE& «1“1"]'P'EUpU &1 % R @
Ppba' 1% a % a°° @ UpU &al'L
(Source: WRI, 2021)
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ele1” ' f UPI'j Pp'B%E &R iap U &l

Parking strips can obscure the view of road users and pose a risk of an accident.

p U%UE B%E + %Ea% %R %Ua P P''% @ & % a4 E&DU Ea&al’'U
Ral + "B%WE <+"IPE Bl jpad "PpaEd  |'% @ & % ar"0pa "% B¥%
Ip'U BR"@& 'U%P&AR 'UPI RA"Pp&a @ UpU & 3% &Y "&d0% B a~ -~

strip is designed to form a protective strip for the bicycle lane.

9 +UE& <SSt "4l + "I' UP ' "6'E"@ UpU & % &I'P'" %i' B"B%E +~
(Source: WRI, 2021)

elel” ' f UPI"%P @UI'IP'BI’

©pa "% @ UpU & B%Ilal"% @UI"IP'B° P° %p U’ Ba"j Pp
B 1a O%E 0" 'ETUE'Il + B%Ill& +3EI'" «""EARUUA U' f UF
following points should be kept in mind:

- iI'"R'U' @ + ' @Ulal"% R @ UpU Buses Stop at theidistops while
@ UpU IPI” aaB" 'i +°° UE&%l =<="Ppa’E Il "'6’U" | "I
,ARUUA U' f UP @aPjaa "@UIlal 3%TRis @anlbe Wcliéved B | »
making bicycle lanes bypass behind bus stops (Figure 5.11) and/or raising the
bicycle path bicycle to make it higher than bus lan es (Figure 5.12).

- ,ARUUA U' 6 UP @&aPjaa @ UpU |PI| The Baf@ldi” B¥%I1a
passengers crossing a bicycle lane when approaching or leaving buses can be
enhanced by installing yield markings or warning strips to notify bicyclists to

74 QXN




"Al = P ya U [

pagfg P’ 'B%lla ~aEIT"DP” 1'% I'"B'll @ a"P'"B% P 3% @U.aE"
between the bicycle lane and the bus stop area. The refuge should be more than
&  aPAaEl’j RA° a 'U+p 0'E "% U%EA+ iAE'j Pp "% IPE' &4E 'E %
bicycle lane is not elevated and there is not enoug h space to arrange a refuge

wWEAY Q&Pjad Ppa @ UpU &" % & % R Ppa @UI&I® P" |” AUAl
y' 4 j Pp 8 'U+p %EAY 6'E B%II& ~4EI'P' IP% R jpa +4PP
@U|I"JaPjaa Ppa ' Pj'" % &lt""l = Ppa'B¥% P =+ &4 DPW & ‘1

designate the crossings for passengers to crosses bicycle lanes (Figure 5.13).

- A +sp +pP @ Uphy a@pplyg &nhtkings and colors to increase the
visibility of bicycle lanes and buffer zones as wel | as parking areas and
bicycle lanes (Figure 5.13).

9 +UE& «1««1"9 '%P <+ @UI'IP'B jpaEAa @ UpU &1'B%II"% @UI'IP'B B6E
(Source: WRI, 2021)

9 tUE&A «1«EL9 '%P <+ @UI'IP'B jpaE& @ UpU &1'B%I1"% @QUI'IP'B 6l
D@ UpU & % & 1’4 ai%uPaR %P Ppa @uUI'IP'BN’
(Source: WRI, 2021)
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9 +UE& elcel’epa 'BARAIPE % "UE'lIl + % R Ppa @U-AE’'Yy' @ %E& D
@p’ B¥% P&aR°~ %E <1 @aPjad Ppa @ UpU & % & % B Ppa @ul’
(Source: WRI, 2021)

e1'1” ' f UP %P° PAEI&AUP ' 1) Pp % &apl % R a4 PE%¥

hba " RAl + '6 @ UpU & % al %P’ 'j"'E iaEp” 'j"i' U &l Pa
Y% apj¥%pl % R°a PE¥% Ual’'P'"@U B =+1°°4 PE% U&al'P'"B%E
6%U P al°Ip'U B @& U' | RAEAR! "% P&AR" %E <1 % BRI

at potential conflict locations to increase hazard awareness for bicyclists
and motorcycle users. At the intersecting points between bicycles and building

4 PE% U&l°"Pp&a’6' 'j + EaADU Ea a PI'Ip'U R"P&a 4 IUEAR %l

- Ensure visibility for drivers when entering/exiting:

e All drivers should be able to see the bicyclists wh en entering/exiting the
building at a safe distance. Do not arrange medians to protect the bicycle
lanes and/or parking strips to block the view of ro ad users entering or exiting
the building or garages. The median and parking strip needs to be installed
%P A%IP & “%OPAE Ppa” PAEIAUP ' ©°7| Y%E P 'PpAaE’L

- Ensure that bicyclists and motorists can clearly see the entrances and exits of
the building: Signs and colored warning signs should be installed on the street
at the intersection to identify the entrances and exits.

e Small turning radius in combination with speed bumps and/or deceleration
markings at building entrances to regulate and reduce the vehicle speeds
in and out of buildings.
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» Elevate the bicycle path when crossing the motor vehicle lane to act as a
speed reducer and identify bicycle priority.
«  Where bicycle lanes intersect with entrances and ex its with a high
i'U a 'e’iap U al"puU' Ua PE%PAR B¥%E <+~ 'Pl° U'
APULN°" 6"B'Il @ a°° P~ I"E&aU' & RaBR P' |aB%E%PA
turn traffic at different gates to reduce the numbe r of vehicles at each
entrance to avoid congestion.
EE% +8 PE%€EU | + %~ <+pPI"j Pp"BUIp"@UPP' I"6'E"@ Up
to cross streets at the entrances and exits of large buildings and large volume
'6" 'P'E'idp U A" PE%€U° IUUp %l a4 PE% UAal ' P' %BY%EP & F
RUIPE % "% E&a%lo aPU!

9 +UE& <7t & IUE&A'| +pP 'R IP¥% UA 6'E idp U &l jpa "UE'll = Pp&a @
(Source: WRI, 2021)
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s e 9 Signals, Road
Markings, and T e 9 x
Signs

e1¢1” UpU &'l + % |
¢l1¢1¢1"fBAE%P ' "'0°@ UpU &'l = % |

When designing for bicyclists to cross at intersections or at mid-block crossings

jPp'l = % 1° P U% @& R&al + AR j Pp " RAR U%PAR | + % "Bp¥
j Ppb"Ppa 'PPpAE ' PE%€U’l + % I"6'E” 'P'E"idp U &1'% R 'BARAIPE
an analysis of the signal phase usage for the bicycle crossing the intersection for

R +aEA P U%IAI

*Va@ B el fE+¥% y%P ' 'l + ¥% Bp%IA6'E'® UpU A& PpE'U+sp Ppa’
Simultaneous control The bicycle signal phase is " B a° a%lp’ P'"'E Natsuibleé for intersections
signal. the same as motor vehicle with a large amount of

signal phase. left- turning motor vehicles

or large trucks.
Green phase for bicycles ~ Create a green signal phase  Bicycles can enter Increased vehicle waiting
to travel early. Green for bicycles in front of the intersections before time for motor vehicles.
phase for motor vehicles  phases for motor vehicles. motor vehicles.
to travel after the green Improved cyclist
phase for bicycles. il @ Pp P 'PpAaE PE%EU’
participants.

Two-stage left-turn “Y A%l ¥@'ia° @ U PNMaxitdynpratection for Increasing the number of
bicycle signal phases.  are not allowed to turn left bicycles on all journeys. signal phases to increase

directly. They have to make
a two-stage left turn.

the total time a light cycle

Motor vehicles do not takes to cross an

require to yield to

) intersection.
bicycles.
"BaU ,U" | =+ % ~ (@Bdabs adéparate protective  Maximum protection for Increase the number of
for bicycle. signal phase for bicycles so cyclists and pedestrians.  phases and increase the
that all motorised vehicles Allow bicycles to turn left  total signal cycle time.
must stop. This can be directly through the
combined with control intersections.

signals for pedestrians
crossing the street.
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*1¢1EY UpU &'l + % "Bal + "% B 'U%uP '
E%EU | + % ~pa%RBl” UIP @& 'U%PAaR j Pp “~Ppa” & '6°1 +p
IPE&&PIj Pp” % p  %E+&"idp U al°"Ppa’i &4j'6'UpU IPI'U% "@a
reasonable placement for bicycle signal heads. The solutions are as follows:

- Install on mast arm poles.

- Place a supplemental signal head at the position close to the bicyclists.

- Use bigger signal heads with bicycle symbols.

- Increase the number of signal heads and/or combine additional signs.
el¢1E1c¢t” RR +°'@ UpU &1 =+ % |I'%P 80 IP <"1 + % yaBR  PA&aE
P a0 IP <"1 + % y&aR~ PAEIAUP ' 1°°@ UpU &a°I + % I"U% "¢
cross or make turns more safely.
D '"IP'U%I&I°"Ul =@ UpU a’'IPaAa U &R 4 1I'6'E'@ UpU &°Il + 3
jpbad @ UpU &'IPA U &R" & |'"%E&A  'P %i¥% %@ 4° Ppa IP¥% R¥%

‘U' @ %P '] Pp%URBB P ' Y% B¥% A 17000 UpU &'l + % U DI
DR&% p° Ppa aDU BBAR @ UpU & | + % ~p&a%RI"Ip'U R @
PpE'U+p'UP Ppa ' PE%EU’' | + % "IlplPd "'6"U P al'P'"a IUE&”~
for cyclists and all road users.

]

“- | oTRANGIHK  08km
Mnosiodn 0o Tran o Ky 51
h ] '.i 5 A b

q 1, L 0, TRAN HUNGEBAD DS km
DNSUENINGD Lk / \

NG & PHU D8NG
Phi Deeg Rourdabout

oudcLd 27 lomi
Habnal Paad |

e -
1 TN TN —
= ‘__: T S I
I" - 2l ‘_-r L
9 +UE& 1<t + % "pAY%RI"6'E a%Up PE%EU % &~

(Source: ©GIZ/Vu Hoai Nam)
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UpU a1l + % "U'U PR'j »  @'ia " Ppa’l + % "p&a%RI° %UEE¥ +4&°
inform remaining time to cyclists and let them get ready to follow the signals.

9 +UE& «'E +E%€EU’'l =+ % "U'U PR'j "P A&E
(Source: ©GlZ/Le Son)

NUT AN BIEU

KHIEN DEN
DANH CHO

NHAN NUTVACHOTINHIES |
BE SANG DUONG =

FUSHTHE BUTTON ANDWATT -
SORTHEWALKSGNAL

9 +UE& 11" :E&4 "I + % "'U% "QUPP' "6'E'BARAIPE % I"UE'Il + Pp

(Source: ©GlZ/Le Son)
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*lIEIELY UpU &'l =+ % "%P” %E+&a  PAEIAUP ' |

W¥%E+a4" P&AEIAUP ' I'% j%pl 'B'1A"E | I"6'E"UpU IPI° &IB&AU :
PUE I""E"UE'II"'iAE"Pp'la" PAEIAUP ' It epaEa6'EaA°" @ U
installed at the intersections to improve safety fo r cyclists. At the large intersections

' ¥% 'E'IPE&&PI° jpAEA " PpA ' U'iAa P ' ¥% B'al 6'E PEW%EL
IUEU a P'P'" IP% “@ UpU &a°Il + % I°"Ppa” %IP %E "B' &l
visibility for cyclists and all other road users.

ClLIELel BR P ' % | = ¥% pA%RBI'G'E'D UpU &l

9 +UE& «1ZY" "E%EEI BAR @ UpU a1 + % | BE'iA"Ppa’l +pP B IP% U& '6 Q
(Source: ©GlZ/Le Son)

Near-sided bicycle signals are especially appropria te for large intersections

where drivers have difficulty recognizing the traff ic signal. It is preferred to

BE'i RA % IAB%E%PA % 4 6'E'@ UpU &1°3a PAE <+ Ppa” PAEIAUF
"Ppa 'BB'Il PA'R EAUP ' "'6°IU =+pP°'E"j% P =+~ “@ UpU &’
UU'ER =+ P' f ""Z<EES<“°" P I"B'Il @ a"P'"Uld Ppa @ I

bicycle control signals. This provision helps to reduce confusion. Bicycle-symbol
+pPI'U% "% |I'" @3 %BB 4R jpa 'E+¥% y <+ |AB%E¥%PA Bp¥l:
0°'Ppa’@ UpU a’lp @' " I'l % “@aU%UIA"'6"Ppa’l ya '6 ' Ppa’l

misinterpret it as motorcycles. It may create confusion for motorcyclists. The size

of the signal heads should be determined by the positions and distance from the

bicycles’ waiting positions.

D "%RR P '° P  |I"EAU' & RAR'P'"UIA " Ppa’'l ya 'o % +pP 6%

mm or more in the following cases:
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The signal heads are placed at a distance of at least 45 m from the stop line.
The signal heads are located from 35 m to 45 m from the stop line and no
IUBB 4 8 P% "PE%€U" =+pPl"" "UBE +pP 'B' &lt?
pad’l + ¥% "pa%RI"W%HEA LEEY +aAR° “Ppa 'BB'Il PA'R EAUP '~
can cause glare for drivers.

The signal heads with a bicycle symbol on the light.

9 +UE& etel’epa” +pP IUEG%UA IPp'jI'PpAa @ UpU &l lp @'~
(Source: ©GlZ/Le Son)
«1¢1ELZ1"e %UE & P O'E” IP% %P ' '6°@ UpU &1 + % "pa¥%Rl

©pa " avall%Ep° P  I'B'll @ a"P'"R&l + "% BUIPE@UPP' "Pp%¥
bicyclists and pedestrians. The buttons need to be located conveniently for the
bicyclists to operate without dismounting while continuing their travel forward.

el¢tel’eUIp " PBUPP' "8'E'@ UpU & UE'Il =+

The bicycle signal head shall face the direction of the bicyclists. In the case

jpaE& " Ppa ' IPE% +pP % R "PUE <+ Bp%lal"3%EAa |1aB%EYPAaR®" F
arrow-shaped light to indicate the direction of tra vel.
©pa "%l + ¥% ‘pa%R’ |'%LEE¥% +aR°' "% 'B' &'B %UAR"' "PpA E'¥%

pba +pP’Ip'U BR"@&" "Ppa'E% =& '6°<«t" "P'"E®Y"™ °"% RBR"Ppa’'R
head to the edge of the roadway is from 0.5 mto 2 m.
©Opa ‘Ppa’@ UpU &'l + % "pa%BR |"%EE¥% +&R"" "Ppa” %IP %E
height should be in the range of 5.2 mto 7.8 m.
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«1¢171"Q%E <+ +pPlI

PA JWE <+l + %~ +pP 1'% pa '] +pP Pp%uP f¥ulpal’U' P
user or automatically through its motion sensor system when a bicyclist crosses

the intersection. Warning signals help to raise the attention of motorcyclists with

the presence of bicyclists at unlit intersections and/or crosswalks.

Locations required to install warning lights:

- D PAEIAUP ' 1I'j Pp” ""PE%EU | + % I

- E'llj% 17 I'Pp&'B %UA&° jpaEA @ UpU IPI1"% R BARAIPE %
as the mid-block crossings.
"¥% +&E'UI” PAEIAUP ' I'j Pp"6E&DUA P PE%O6G6 U U

BARAIPE % 1°°% R~ 'P'E"idp U alt
Warning lights are placed on the side of the roads or islands for bicyclists and
pedestrians.

9 *UE& 11" O%E =1 = 3%~ <pPI'UI ="1'" 3%E"a aE=+p
(Source: ©GlZ/Le Son)
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clEL CEWEU Il = |7

ClLEL S E'Dp G P+

The QCVNA41-2019 regulation has provided adequate guidance on prohibition

| + 1"%BB 4R 'PEY%EU" ~+3 AE¥% 1" D " +%@ & «'E @& 'j° I' &

QCVN41-2019 are applied when designing and building infrastructure for bicycles
P'" BE'iA&"PE%€U 1%06aPpt’

Y@ A «lEY " ABE'p @ P "' |+ |I"%EA '6PA "UIAR 6'E'@ UpU A" PE%EU
'Ra %UU'ER =+ .

/\3 3 [ . " x 1

Vs 8 '5"f"ﬂ2<éc5é<“ AIUE BP

No parking. P.131 sE'pb @ P" 'P'E’idp U & B%E =+°°
combined with supplemental
signs. The paint color on the
curb can be used to identify

no parking.

No motor vehicle. P.105 Placed at the beginning of
a separate bicycle lane to
prevent motor vehicles from
entering. It can be combined
with the supplemental sign
"Dedicated Road for non-motorised
transportation means"
epa’l + "a’@ UpU &al"" pU° % R
sigh R.412h can also be used
to replace this.

No bicycle or P.110a Placed on the roads where
wrong way @ UpU alI"%E& BE'D @ P&R°" U UR
warning for e-bikes.
bicycles.
Speed limit signs ZU N E R.E.9D This sign displays the maximum
by zone. speed that motorised vehicles
can travel.
(Note: the value 30 in the
picture is for reference only).
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1ETET "V, +AE Y BTjYaE =71 + |

pa j%E <+°1 + "IplP& "IB&AU ,aR"~ " f ""Z<EE®S«<*" |'E& %P ia
6.3 below will detail the application of warning signs in the design and construction

of bicycle infrastructure.

Y@ & eltel’epBEI"'O JME +71 + I'P'"B¥%p %PPaA P ' P’

©%E =71+ |

BB U%P '  'Pal

1 W.203. Narrow road warning
sign with bicycles

>

Sign W.203 is placed in front of narrow bicycle paths to

warn bicyclists to slow down. It should be combined with

a supplemental sign that displays "narrow bicycle path".

This sign should not be used on dedicated bicycle lanes

next to motor vehicle lanes as it can be misleading. If

% |ABYE¥%PA j%E <+ 6'E'® UpU IPI” I"EADU |
with words only could be installed.

2 W.219. Dangerous downhill sign
for cycling

Sign W.219 warns of dangerous slopes for cycling combined
j Pp"Pp&a’l RA"1 + "aR¥% +&E'UI'IP44B '@ UpU 4" B%P
AU%UIA @ UpU &l1"%E&” UUp" +pPAE Pp¥% ~ "I
bicycle wheels are not designed to adapt to high speeds.
I"% E&IU P°"1' A"E% Bl %p @a’'1%6a"6'E” 'P'E
PGUP R¥% +4E'UI"6'E"@ UpU IPIY P Ppa 1% & F
can also be placed on downhill bicycle trails. Bikeways
with a slope of more than 5% need to place this sign at
the beginning of the ramp.

3 W.266. Bicycle users crossing

B>

Use this sign on motorways to warn where bicycle paths

UE'llI'Ppa 1"©pa i1l @ Pp I'IUEU & P°" Ppa’l
E +pP %P Ppa” PAaEIaUP ' 1"©pa 'PpaEa’ |” 'P’a
it is necessary to put a sign in front of the inter section at

least 50m in advance to warn.

4 W.221. Hump or ramp

>
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W.221 This sign warns that the upcoming road section
j Ppb'U dia "E'%R IUE6%U&A IUUp %I IBAER QU
bU BI° E% I&R"UE'Il =]111
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Y@ A elel epBAl 'O JUE <+ + |'P'(CBrip %PPA P ' P!
©%E =70 = | BB U%P '  'Pal
5 W.233. Warning To warn road users about the present of bicycles/

bicyclists. It is required to use this sign to warn the
present of bicycles/bicyclists or inform road users on
shared streets. It can be used in combination with an
additional sign "Attention to bicyclists".

6 W.208. Give way Placed on bicycle paths when crossing other roads to
warn bicyclists to give way to vehicles on the main road
crossing.

c1E1el’ &+U %P'Ep I + |

*pa a.aUP ia'U' % Bl + I"60'E"@ UpU &1"Ea+U %PaR @p f ""Z«
following signs:

Vs A o171 A+U YP'Ep’l = |

IO

R.122 STOP ,1eS < D%O@OU°RIBHE BRI P U N URSBES Rounia®out

Straight ahead

R.304. Mix-use lane  R.403f Bicycles and  R.404f End of bicycles  R.411 Direction in each
for non-motorised motorcycles only and motorcycles only lane must follow
transportation means

A 7
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V4@ A 171 A+U YEOHEP Il + |7

R.412g Bicycle and ~ R.412h Bicycle lane  R.4120 End of bicycle

R.412p End of bicycle
motorcycle lane

and motorcycle lane lane

R.415a Separated R.415b End of a
lanes by vehicle types ~ Separated lane by R.420 Start of a R.421 End of a
vehicle types residential area residential area

L&Y 1&O««B"PHEP Y R7A RT'O°PPA'PU &

«1@E1Z''D 0'E %P ' % 1+ |

Informational signs are used to indicate directions to ensure safety. Sign boards
%EA IDUY%EA % R EAUP¥% +U %E"~ “1p%B&aAL «pa’ |l + I’

b%ia ¥
RE%] =+1°°% R PAOPIL «pa RE%] +1 % B P&a0PI %E& @ %U ~ &
A0UEBP G6'E'I' &1 + B'IPI'R <4E& P 6E' "Pp I'E&+U %P ' "%l IF
D %RR P ' P' =4 &E% "I + 1°°@ UpU a B%Ppl'U% "UI& | %

'6"Ppa E'IBAU ,U R&AlI + "% R %E&A '6P& "B %UAR" “|aBY%EYP:
E'%R1° "E&l R4 P % "¥%E&%I°" P'UE IP %E&a%I° aPUl" UpU &E
Section 6.3.

*1e1"©%p, B =+

©%p, B + 1" & '6°'Ppa’UP P a1'Pp%P pa B'@ UpU IPI” % & P
UUEEA& P E&+U %P ' 'f ""Z<EES<«""' "PE%€EU’l + 1> PpEAEA %E&"
Pp I'PpBa '6"1 = 1"ep 1":U R& &° jp Up EAU' & BI'Ppa %BB
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'O E'%RL + 1°7 I'BAPYs AR “PpA’6' '] <+ 1AUP ' Il epA’Ip @' I’
j Pp'Ppa'Ea+U %P 'I° "f "N"Z<EES<“Y% p'jAIAE°"PpA E'U"' 'EI°"|
them can be adjusted to the characteristics of their surroundings.
elelc¢l” UpU & % aUI° % &1 + |
*UEB'I&d» ' pa B'E'%R"UIAEI"DBARAIPE % I°°@ UpU IPI° 'P'E
be aware of the existence of the bicycle routes they are traveling on or nearby.
'"PA P» ep&d  ¥% A1"'60 PpA'E'UPAI° RAIP %P 'I°° R IP% U&l° %
E'UP&A" #%BI°'UU%I ' % pN %E& +4 4E% p° U UR&AR° jp & %E

The bicycle lane name signs should be installed with intervals of 400 m to 800 m
or 2 to 3 blocks.

DANANG CITY

BICYCLE
BOULEVARD

NORTH SOUTH DIRECTION

NHA TRANG COASTAL
CYCLE ROUTE

9 UE& <1173 §7'07 % a’'l =
(Source: Nguyen Thanh Tu)

elelEL"" EZUP " "I = |

‘
\ - ] ’
[
9 +UEA& «1'1"" EGUP ' "I + |
(Source: Nguyen Thanh Tu)
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Purpose: To indicate directions to destinations for bicyclists. Signs are placed at
turns when bicycles change directions from one direction/street to the other.

Content: Directional signs include the following information: (1) An Arrow indicating

Ppa B EAUP ' © °PEN" "@ UpU "B UPUE&I° DN’ "R&AIP %P '
location of the sign to the destination.

"BaU ,U%P ' I»" ' '"E» :E48 @%U +E'U R° jp PA"@'ERAE° jp P
'l P ' »f "E'%RI RA'B' a1°°Ppa"'IUES6%UA '6 jp Up” I"'BAEBA R
of the bicycle.

Location: In front of junctions and intersections where the direction of bicycle
lanes change.

elelel”lU P "R EAUP ' "I + |

Purpose: To mark a turning point where there are two or more bicycle routes
ahead; To inform the directions of destinations.

"Pa P» "alP %P ' I°3%MEE'jI°" % B PE%%iIA "B IP¥% Ual 3|
Estimated travel times can be added.

Destinations on decision signpost are:

Q.cAucliAy ¢

Y 2 = \ 3.9 Km 23 ph.
Ho6 Hoan Kiém #
2 km 10 phat Q. MY DINH
4 Km 8

ph.

- BV. Viét Birc
3 km 15 phuit CAU NHAT TAN

1 km 6 ph. .‘

PH. Bach Khoa
| 1km 5 phut *

1

9 +UEa «1“1"]JU P 'R EAUP ' "I = |
(Source: Nguyen Thanh Tu)

"4R8 U%PAaR @ UpU & E'UPAI° E% j%p IP%P '1°° P&AEU Pp’
PE% IB'EP IP%P ' I° BAR&IPE % "@OE R+4l° BaRAIPE % "PU
- 1%E &PI° |p'BB =+ % I°°U' &EU % 'IPE&&PI° a4PU!?
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- "Up" 1°°p'IB P% 1A &R U% U Ul U U Pp p'ulale Ui
@U R =1°°&aPUL

- "DU%E&I°"B%E 1°°+%ERA I°°BARAIPE % 'IPE&A&aPI° aPU° ¥
- Popular spiritual and religious sites.

- Parking areas for public and shared bicycles.

A sign should not be displayed over three destinations. If the travel distance to a

RAIP %P ' 1” " +° P" |” aUAII%EpPp P'""'BUP UB E&Ba%P =+'1 =+
route; the destination names listed on these signs must be consistent. Names of the

nearest destinations need to place be at the top ro w(s) while further destinations are

placed in the subsequent row(s) on the sign. Signs located on long bicycle routes

should include names of intermediate destinations only. It is not required to list all

the destinations on the same sign.

It is recommended to classify destinations by servi ce levels and to put their names
on signs following this principle: names of destinations display on a sign at a distance
of 2-3 km ahead if these places are public building s at the city level; at a distance
of 0.5-1 km ahead if these places are at local district level; at a distance of 0.5 km
ahead if these places are at the neighborhood level .

Location: In front of junctions and intersections where bicycle lanes must cross
each other.

® CONFIRMATION SIGNPOT ® TURN SIGNPOT @ DECISION SIGNPOT

9 tUE& «1<S1'D UIPE%P ' I"" "p'j"P'"'B %U& @ UpU & j%p, B =71 + |
(Source: Nguyen Thanh Tu)
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171" RR P ' % 'B¥% & |1'"'E'IUBB 4 4 P% 'B %P4

BR P "% 'B¥% &l f "ZJ1I"ES<" " %E& '6P& "U' @ &R’j
d0B % %P ' ° 40UABP ' 6'E’l + ""t«S*"asUE 'R EAUP ' a’jp U
Supplemental plate or additional panels are rectang ular or square in shape.

T+ 1"U' "EAR ] Pp % jp PA @%U +E'U R @ %LU "RE¥%j =I°
@ Uad @%U <E'U B° jp PA"P&a0PIL"© Pp'Ppa’l + I"UIEGR " G'E”
f ""Z<EES<“'R'Al" 'P pHiIA L OU I + "6'E'@ UpU &al° P U:
supplemental plate with the main sign.

*Ya@ A e1e1°&0% B A1'0'E %URR P ' % 'B¥% & 1 "teS*

el D 5 B O [ e 5 i "1eS“»” UpU IPI'+ ilda j%pS“» "aB%E%PAR
Y ) L
St» TIATPPATI [l ¥ o g A IPE Y | % R BARAIPE %

Supplemental signs that S.509 is used when bicyclists "1eS“ @@ UpU &1 "Ppa” &06P
say "Bicyclists push the are required to cross streets may be placed in sections
crosswalk button" are used or share infrastructure with of the road shared by both
when bicycles cross the pedestrians but must yield to pedestrians and bicyclists.
road with pedestrian lights. pedestrians. Additional signs The logos on the sign are
This sign should be placed with the words "give way to subject to change.
at the position of the button. pedestrians” combined with
It can be combined with the the image of a bicycle above
bicycle image above the the text.
text.

LEFT RIGHT!

USE PED YIELD
SIGNAL TO PED

ol R

elel’e 3,U8 & P 'O°I + |

In case the sign is placed on poles (can be placedon lighting poles or electricity

B' 4aIN°"Ppa' R IP¥% Ua 6E' "Ppa 'UPAE aR+& '0 % 1 + ~ 'Ppa
the edge of the roadway or bicycle lane should be b etween 0.5 and 1.7 m. If there

I ""UUE@ 'E'B%i&d & P°'E"'@IPEUUPAR i | @ Pp° 'E" "B
B3 UIP &a P" 1'% 'jaR°"guUP Ppa’l + "aRg+a"" "Ppa’l BA"'6"Pp
the edge of the roadway and away from the edge of t he roadway no more than

3.5m.
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The height of a sign from the bottom edge of the si gn to the road surface is 1.8 m for

roads outside densely populated areas and 2.0 m for roads in densely populated
%E&%I1"DO BEl + "P' IP% "%l + "%@'iAd % @ UpU & % a°’
iAEP U% "U a%E% U& '0 E1E " IELs" 1

elel” "R YE =

Vs A elel” Il U¥%P ' "6 E'%RT W%E +1'UIAR° ‘@ UpU & PE%€U 'E-
%“UU'ER + P f ""Z<EES<"

]%E = ‘GrBssing marking for bicycles

Meaning: To identify places for cyclists crossing
motor vehicle lanes. At intersections without 040 040
PE%€U U’ PE' &EI'% B PE%EU | = % | B
must give way to motorized vehicles crossing |
bicycle lanes.

1,80

The markings are as follows:

Two white parallel dotted lines of the same =
j RPp '6°25°U " Ppa” & +Pp ‘6 Ppa OB a  a |

Z2S°0U ° 3% R Ppa” PAEi% ~ 1”25 U 1" «j'" 40PAE ¥% ~
edges of two lines are 1.8 m from each other. This Unit: m
%E <+ 1BAU ,41"% B %U& 6'E"UpU IPI"UE"'Il =~
%P PAEIGUP ' I!"©Op&E& PpAEA %E& '~"PE%EU’
+pPI°" @ UpU IPI” UIP + ia j%p P'" 'P'E yaR’
vehicles.
I%E <+ 'nd»E 'P'E yaARidp U &°°% R°@ UpU &al”

prohibition marking at the intersection

Meaning: The marking indicates the prohibited
areas for non-motorized vehicles and bicycles
jpa "a PAE <+ Ppa" PAEIaUP ' 'j Pp'P

The markings are as follows:

J%E =t U I IPI7'6"pd 'j'l + & R¥%
width of 20 cm. The area where non-motorised
transport modes cannot enter at the intersection

I” Ba P ,aR " @p ' péd 'j'RBR¥%IpEAR’ aly’
of each line is a solid yellow line of the same I
width of 20 cm as the dashed part. Unit: cm

100
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Vs A elel” Il U%LP ' 'O E'%BT WE +1"UIAR" @ UpU & PE%EU"
%UU'ER + P' f "~fedatE S <"~

]1%E <+ “D»% U¥%PAR  j'ERI°" U @A&AEI° 'EDedicated bicycle lane
colors on road surface

Meaning: Used in combination with other
types of indicators to improve the clarity for
road users.

The markings are as follows:

BICYCLE

Letters in white; height of 3.0 m applies to
highways; 2.5 m applies to other types of
E'%R1Y: "UE@% ~%EA&%I| j Pp” 'JEIBA&l E'%BI1°
the letter height of 1.6m can be used; distance
between lines of letters or numbers along the
road is 1.0 m - 1.5 m; lines width is 12 cm - 18 cm

1%E + 7 “Bieycle marking on the road
surface
Meaning: use for dedicated bicycle lanes. (75) 110 (170)

The markings are as follows:

The white symbol illustrates a bicycle drawing.
The sizes of drawings are determined by the
width of bicycle lanes. The drawing width and
height values include 75 cm x 120 cm; 110 cm
0°¢S'U°%R«<S'U 0 EU"!

—~
)
N
N
o
o
=
-
PAS
<)
«
—
p=3

Unit: cm

This Guideline recommends using sepia color for all bicycle lanes in Viet Nam.
If colored bicycle lanes are applied, it is necessa ry to use a consistent color
throughout the bicycle infrastructure of the whole city to avoid confusion.
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Supporting Facilities

‘1¢1” UpU &'B%E =

Bicycle parking is the place equipped with suitable facilities to meet the needs of

IP'BB +° B%E +°% R~ 4aB + @ UpU &l UpU a'B%E <+ %E:

with multi-transfer stations or multi-purpose public spaces.

fleler” ™3l =+ "+U Ba al

General requirements for location of bicycle parking areas include:

- &¥%! p %UUAII"GE' "Ppa ' IPEAAP % R IEaB%E%PAR GE' ~ 'P'E’

- A=sp’il @ Pp'P"aIUEa&A €U a Up % R 1AUUE Pp?

- " 'P'@IPEUUP Ppa ' PE%EUS @ 'U "Ppa’l RAj% 1'% B a+%
landscape.

- " 'P’ BaB& %UUAII'P"@QUI'IP'BI'% R"'PpEE'BUG U PE¥% IB'EP
or service entries.

- ©Opa %EE% + + % @ UpU @ BW%WE <+ %EA% ' | R&j¥% 1°
PAEGAEA 'E'U' f UP'j Pp'"Ppa ' B%E <+ 'BAE%P ' "'6 ' Ppa’ L
if any. It is necessary to design a space of at least 60cm wide between the
curbside parking strip and the bicycle parking area to prevent bicycles from
colliding with opening car doors.

- ©pa "@ UpU al'"%EA B%E aR”° “I14i4E% "E'jI°"Pp&a ' IB%UA @AaP
to be wide enough for bicyclists and the ease of ta king out bicycles. The minimum
distance is 1.0m.

‘LL@EL" Al 17'6'PpAa’@ UpU a'BWE < %E&AY
" Raj¥% |'¥%EA % BEAOAEEAR IB%U&A 0'E'@ & BWE +°jp Up” UE:
' "4 PpAE'lI RA"'6 ' Ppa IPE&APL A'jaiaE° jpa "R&al + <+ % @ U
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Ppa'l Ba&j¥% ° P Ip'U R @& 'PaR»"R'" 'P " 3HEE¥ -8 % O

'"@GIPEUUP % R U%UIEA& U 1%6a"U' R P ' I"6'E'BARAEAIPE % It" "4
U' PdoP° P  I'B'lIl @ 8" P' " R&l + "% @ UpU a"B%E =+ IB%UA&
walls of buildings along the street. Please refer to the dimensions of a sidewalk

parking area in Figure 7.1 below.

9 +UEa " '1«1'D UIPE%P ! I"'(')"Pbé' U B IP% Ué'% | QpU 4 E¥%C
Ppa @ UpU a8"E3%U "% RBR"Ppa’aR+a '6"Ppa’U' IPEUUP ' "E'%RB
(Source: Nguyen Thanh Tu)

‘letel” 30U TRAI +

A parking rack is one of the basic utilities to have when designing a bicycle parking
area. Table 7.1 describes some common types of parking racks that can be applied
in many cases.

V4@ A 1<l epB U¥% "PpBA&al "6 E%U |

Type A - 02 pedestals.

- Can be installed in a row.

E']%P&E % » "P&4 "B B&4° R % AP&AE < U 1
I l E'" ya» A& +pP 'S'U "E'“S'U° & +Pp *e'U "E«SS'U©
— — P ’

"""""" @Y18") BPp <+"U "E"ES'U °"B % &

Type B - 1 pedestal.

- Can be installed in a row.

E ]%P3E % » |P44a "B B&° R % AP&AE + U 1
" ya» A& +pP ’S'U "E'“S°U °j RPp Ze U ¢

>
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«'"pba B° UEA%I&A Ppa %BB&¥% '6'@ UpU & OE%IPEUUPUEA&®°’
be applied. Figures 7.2 and 7.3 below provide some references to parking rack
designs that incorporate various urban amenities and street arts.

9 +tUE& “1@®! UpU & E%U I'j Pp"@U PE "1a%P UP Pp
(Source: Nguyen Thanh Tu and authors — Hanoi University of Civil Engineering, 2021)

(Source: Thomas Quine, 2006) (Source: Don O'Brien, 2012)

9 +UE& ‘tet” UpU &"E%U I'R&l + aR°"P'" U'EB'E%Pa BUZ U J'E |I"'®

‘1ET «%ida a P RBal + "% B"BEY% %-+a

©pa "R&al + <+ @ UpU &° % a1 % R B¥%PpI°  IUE6%UAE  %PAE

U%E&a6U p P'"a8 IUEA 1% 06aPp° ' U' ia 8 UA"6'E'@ UpU IPI° 3
UpU @'B%id & P" UIP'U' B p'j Pp” %P ' % "IPY% R¥%ERI"" "UE@¥%

jba "R&l + +'% R'U' IPEUUP +"@ UpU & % &l % R E'%RI° P’

the quality of the surface. The surface should have anti-slip friction and quality

materials to limit cracking and fading.
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Colored asphalt or cement concrete may be used for bicycle lanes.

The road surface drainage systems help to drain rai nwater and prevent it from

l1aPP +' "Ppa'IUE6%UA %OPAE E¥% 1'D "E¥% p U P ale”
P Ppa R&l + |I"'0"IUE0%UA j%PAE RE% 3%+& IplP&a 1°" & IU|
capacity.

©pa "Ral + <+ RE¥% ¥%-+a’lplPa I"6'E'@ UpU &° % &1 % B E'%R

should be kept in mind:

- For a bicycle route: The designs of drainage systems for bicycle lanes should
alUEda " Ppa’' 1% a EabDU E& a Pl 3%l "Ppa Rgal + 1"'6"UE@% ~
grade 20 internal roads according to TCXDVN 104-200 7. The water falling on
Ppa @ UpU & % AlI'IUES6%UA j'U R f'j"P' " Ppa RE% %+a R
the roads and in the direction of the drainage ditc hes or stormwater sluice
gates if it is a culvert system. Bicycle lane pavements should have a horizontal
slope to ensure that rainwater can quickly drain to the collection ditch. In some
areas with low annual precipitation and light preci pitation during rain and

P'B'-E%Bp U'% R'I' "U' B P 'I'BAE PP =<° P  |I'B'Il @
j%PAE RE¥% %-+a IplP& 'j Pp” %PUE% ~ , PE%P ' 1", % %
Ppa'|l R4l '6 Ppa E'%R % R 144B&R° P''Ppa +E'U Rj%PAE
PE&A4 B % P =+° 'E’ %PUE% "I' "' "@'Pp’| R4l '6 Pp& E'%

channel system and surface water inlets for a bicyc le route.

- For bicycle lanes close to both sides of a road: Wh en bicycle lanes are arranged
U'Na"P"@'Pp’I BREI'6 % E'%R°" Ppa @ UpU a° % 41 % R Pp?
water drainage. It should be noted that when arranging bicycle lanes close to

@'Pp’l Ral"'6'Ppa E'%R° Ppa E¥% j%PAE'U' AUP'EI'U% "U%UI
for bicyclists.

9 +tUE&A ‘1ZY"E¥% % R'E¥% |%PAE’ AP1"6'E'®@ UpU @ E'UPA
(Source: Alta Planning + Design)
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Evaporation

Filter Tank Underground Storage Module Fner Connect to the ‘r\ﬂummpal Drain

9 +UE& ‘1+2'D UIPE%P ' "'6'+E&4 ~ OE%IPEUUPUEA& ' UP ' I'P'"IUBB'E

(Source: WRI, 2021)

‘lel”W +pP <+"IplPa "RBal =+
W =pP =+"IplPa |l” BE'id"i |l @ Pp % '+ E'%BI° %P" PAaEIlA&
B"Ep  P'U RP'IIUUp %I "PU & It «pa” +pP =+"IplPa "pa BI
Ppa E'i |l @ Pp % R PpUI"pd BI"Ppa "~ ' "Ppa PE%EU  'E&’
1%6aPp°~ IIUAI°"Pp&a +""R" +pP =+'IplPa "% |I'P'"a p% UA'IAUUE Pp
W +pP +'R&l + "Ip'U R"P% & P'""3%UU'U P a4 4&E+p’U' IU BP ' °" =+pP

the sense of streets.
D IP% %P ' E&DU E& a PI"'0" =+pP =
Safe lighting standards for bicycle routes and lanes:

- Select and arrange lights in accordance with the re gulation of street lighting
in QCVN 07-7-2016.

-1 U % Ua»'D "U'B 3% Ua’ j Pp"Ea+U %P '1"'" "Ppa” =+pP
for pedestrians and bicycle paths according to QCVN 07-7-2016: for cycling
B%Ppl~ "Ppad°"Ua PE¥% "UEQ@¥% ~%EA%° Ppa %IiAE%-A4 p'E vy
the minimum illuminance is 10 lux; for bicycle paths in other areas: the average
pb'E y'" P¥% ~ U % U&a «<S” Uo° Ppa’ U’ U % Ua " U

- Heights of lamps: The lighting system for bicycle lanes uses light poles with a
height of 4.5 to 6 meters 3.

- Colors: It is recommended to use white light to prov ide better visibility at
night.

® Taking reference to (Lighting Design Guidance).
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I TECHNICAL GUIDELINE FOR BICYCLE INFRASTRUCTURE DESIGN IN URBAN AREA

- BRP'% 'Pal» W +pP <+"a4DU B @ P'Pp%P  I"a GaE+p &a€U
energy sources should be selected.

‘1717 «E34  Ip%B =+ RA&l =+

Tree planting along the bicycle path is necessary as it provides the following
ga a,Pl»

- Providing shade for bicyclists.

- Guiding and protecting bicycle lanes/paths.

- Preventing noise and dust caused by motor vehicles.

- Creating a landscape for the urban road network in general and bicycle
lanes/paths in particular.

sE&d4al B % PaR° " UE@®¥% "PE%€U  OE%IPEUUPUE& %E&a U
Ip%RaR " PEA&lI° % RIU%BA PEA&l° % R IpEUGI'DPU' B p =+7j
A"E oN1"©Opa ‘BR&al + <+ PEAa’'B % P =+° P | aUAlII%EpPp P'"U

that complies with the provisions of Circular 20/20 05“ of the Ministry of Construction
and TCVN 9257:20129' "UE@% “~+E&4 8Ep % R PE%€U?

9 +UE& ‘1el’e 3% P <+ |IP¥%++AE&R"+EA4 "PEA&Al"" "@'Pp’l| RAI'P'"UE&A%PE’
(Source: WRI, 2021)

@ Circular 20/2005 of Ministry of Construction regarding Guidelines for Urban Forestry.
©® National Standard TCVN 9257:2012 on Tree Planting in Urban Area — Design Standard.
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D 'ER&AE " 'P'P''@GIPEUUP PpPa'i | @ Pp '6 E'%R UIAEI° jpa "B
it is necessary to choose the type of trees with a canopy height greater than 2.5 m

from the road surface. When planting vegetations for landscape on the sidewalks

% RAE'E'Ppa’Ua PE¥% ~ &R % %P Ppa %BBE'%Up&al"P'~ PAEI
obstruct the line of sight. The total height of landscape vegetations should not be

higher than 1.0 m.

Shade trees can be planted in two staggered rows on either side of a bicycle lane/
path to create shade for the bicycle lane throughout the day.

It is encouraged to use green trees to create a distinctive look to routes: trees

4R P''@aU' | IPA P PpE'U+p'UP Ppa 'E'UPAI°” U'EB'E%P =+ %
the site to further improve the aesthetic of the la ndscape. In riverside or coastal

%E&¥I° P I'EAU' & RAR Pp%P Ppa ' PEaaIU pa +pP daoU&aaRI"C
the views.

‘lel” AIP ¥ E&%I"BAl +

Rest areas are designed and planned along bicycle paths. The density and spacing of

rest areas on the bicycle infrastructure network sh ould ensure that bicyclists have

a comfortable place to rest. The distance between t wo rest areas on a bicycle route

I"EAU' & RAR @APjEA "+ % R+ ©°jp Up " @DU%PAI'P' «<S'P' «s’
NaUAII%EpP 6%U P &l1"%P PpA EAIP %EA&%I" U URAIA%P <+ %
'PpAE 6%U P al1'U% @a %RRAR'P'" UE&AY%IA Ppa %PPE%UP |2
B %p+E'U RI"6'E'Up REE ° Ip%uBRAR PEAAI° RE +°0'U P% I°7
of the parking strips along the road can be converted into temporary rest areas for

@ UpU &al° aIBaU % p %P 'p +pERA | Pp” % I

TR = T Ty

9 +UE& ‘1't” "EAIP %EAa% U' iAEPAR OE" "B¥%EP '0"'Ppa B¥E =11
(Source: Duong Quynh Nga and authors — Hanoi Univessity of Civil Engineering, 2021)
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‘lel”"3] + "P'"" P +%P& Ad0PE& A4 ja%PpaE’'U' R P ' |

AP % 1'% PE'B U% ~ '1'" "U'U PEp° j Pp"40PE& a°U %P U’
Ppba 1%064Pp % R U' 6'EP '6°@ UpU IPI"I1UUp %I pa%P° pay
Ral + <+ % R B % + @ UpU & PE% IB'EP° OE%IPEUUPUE!

supportive measures to overcome these climatic conditions to ensure a safe and
comfortable infrastructure for users. The solutions to planning and building rest
IP'BI°"B % P =+ PE&&l'P'""UEA%P& Ip%RE° % BR'PU R + IUE®HS
mentioned above are the solutions to overcome adverse climatic conditions to

BE'I RA"% DU% Pp° 1%064° % R'U' 0'EP%@ 8 @ UpU & OE%IF
‘1f17t3l = ) Pp'%aPPA Pt PO UpU al”'o"i1%E "Ul"l Yy
"4l + @ UpU &° OE%IPEUUPUEA4 j Pp %PPa P ' P % "UIAE’
ADU BBaAR j Pp” RIU 1a%PI"'E"U%E=+'I°" jpad Up% EI " 6'E" UIAE
the elderly and two or three wheels non-motorized t ransport modes are important

EADU E&a a4 PIY” "@ UpU &8 OE%IPEUUPUEA Pp%P %UU' 'R
types of non-motorized transport modes will appeal to users and help them get

OE' "Ppa’B' P '0"'E + 'P''Ppa E'RAIP %P ' "1%064a p % R°U
encourage more people to choose bicycles as a means of transportation for daily

trips and ensure equity in access to transport.

‘1f1¢17"3l -+ ‘R a1l " 1I0'E'@ UpU &l7) Pp i%E 'UI'I yal
Pp'U+p"Ppa PpB&lI"'6" ' E 'P'E yaR'PE% IB'EP” 'Ral'6'E"UIAEI"]

%WE& B idEIA° Ppa ' REl + '0°@ UpU &° OE%IPEUUPUEA Ip'U B

%P Ppa’ Ul UU'ER +"P''Ppa a0 IP =+ E&=U %P 'I°f

minimum horizontal distance of the entrances for wheelchair access to the bicycle
infrastructure should not be less than 900 mm and t he turning spaces should not

be less than 1.4 m x 1.4 m.

‘1YIET9 oART @' YERI

D "Ppa’'U%la '6’Ul + @' %ERI'P''BE&ia P” 'P'E'idp U &l° U¥%l
4 PAE + Ppa'@ UpU & OE%IPEUUPUE&A° %PPA P ' "Ip'U RB" @
@ UpU &a1"'6"R «3E& P'1 yal° 3% R jpad Up% EI'6'E'B&'B a"j Pp'R
elderly are still accessible. The distance between bollards at the accessway is not less

Pp% "“SS” 1D "%RR P '° @¥%IAR"" "Ppa"U' PdoP° P” I'B'Il .
R «4EA P +a' 4PE U% "RB&al + "I' UP ' I"6'E"@%EE &AEI'P'"%Up Aai
motor vehicles while ensuring access and use of standard and non-standard

bicycles.
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‘1117 eEREU | + ¥ |
P° PAEIAUP ' I°°PE%EU’l =+ % |I'Ip'U R" @4 'E+¥% yaR P''IUBB'EP’
and the elderly. Solutions to improve safety includ e 5 to 10 seconds advance turning

on the green signal for cyclists and disability pe ople to give them leading intervals and
ba B'Ppa "4 PAE'Ppa” PAEIAUP ' I"a%E &AE Pp¥% 'PpAE" 4% 16 |

‘1171°  § B%E <+ %E&% G E'@ UpU &°j Pp i%E 'Ul’l yal
-

L)

i
: ¥ el ol -
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Other Considerations

Bicyc 81 %E& % j%pl ' U' | RAEAR % ~ B'EP% P” 4% |"'6 ' PE¥% IB'EP°’
and bicycle lane designs must be at the forefront o f the design task. Designing bicycle

infrastructure in new urban areas and around new bu ildings makes it easier to achieve

Ppa +'% |"Pp%uP UE®@% "PE¥% IB'EP"@E =+1"P""Ppa’U' U P al>
1% 6aPp° aDUY% Pp° ai E' & P% ° pa% Ppe au' ' U° 3% B i%¢
is important to pay attention to the design criteria for bicycle infrastructure: (1)

multi-purpose street designs and (2) contextual designs.

'1¢1"]U P EBUEB'I& IPE&4A&PI

]JU P EBUEB'I&"IPEA&AP R&l + °"'E"U' B aP&  IPE&aP RB&l + ©
street performs multiple functions simultaneously t o ensure multiple community

+'% |117epad'@a 4,P1"'6°REl + <+ %°U' B dPA'IPEA&AP %EA +EA&¥%
0'E'PE%066 U @QUP % 1'% ~ B'EP% P'BU@ U'IB%U&° % &
%PPE%UP ' "0'E” % p ' Ba'B 8° % R 'UE&%P&al” '@I"6'E"&idEp' &t
principles presented below.

'1¢1¢1°& IUEA PpA’6U "6U UP ' "'o0'Ppa IPEAAP

pbd @4 4,P1"'6"% IPEAAP %EA&4 40BE&IIA4R"PpE'U+p ' Ppa’'U' B' &
IPEA&P° IUUDP %I U%EE %+4aj%pl°  UUE@I° a4R % °'| RAj¥% I1° B
paE&6'E&° a%Up ' IBAU ,U IPE&AP DIPE&aP U' Pa4oPN" UIP RA
P 'RAl + "% R Y%EE¥% <4 Ppa'U'B' 4 PI"' "Ppa"UE'IIEIAUP ' "U' B a4P4 ¢
P'""BE''Pa"% “6U UP ' 1 % R A4P PpaA PE%EU RA % R D %
6U UP ' °"Ppa @4 a,Pl"'6"Ppa  IPE&AP % I'"U' 8" 6E' "IB%P %
Pb%E ' 'UlI'ai E' 4 P¥% 'IB¥%UA° UEA%P =+ % U' 6'EP¥%Q a 64a

% R'EARUU =+ Ppa  &ia '6" ' 'P'p % R'RU &ll'j Pp % BAa%UP

% R UE&%| =+ PE%€U 1%064Ppl ©pa Ppa IPE&AAP BE' aUP U’
UEG%P& U'R P 'I"6'E'U'" &aUP "' | RA& % R 'UPI R4 Pp&a %E&
@'Pp’l RA1"'6 Ppa IPEAEP 6'E'@UI &l11°°UU PUE% ° % B 1I'U % ¥
Y% AR GE' "Ppa’ IPEAAP 6'E 1I'U &Pp %EA&'|l = ,U% P
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"1¢(1ET& IUEA ' @PE 4,P1I7'6°U" U P al'l’Ba'B a’' "@'Pp’lI Ral"'o6
*pA IPEAEP  |'BR sAE& P OE' "Ppa E'%Rj%pl 'UPI RA"Ppa’U Pp’j]
| Bal"'6 " Ppa " E'%Rj%plt” """ p'j"Ppa’'Ba'B &' "@'Pp’I Bal"a 'p P}
important objective. The complete streets are desig ned with multiple functions

P "UEaA%P& 'E4A '@l % R BE' 'Pa"@UIl A&All"%UP i P al° R:
doUp¥% +&al°" % RU' U Pp ' U'pal ' °" PpaE&QGpPp BE' 'P =+ &l
development.

'1¢lel”]3%0 ya'6U UP ' |

"PEA&P|  A44R " @% "¥%BBE'BE %Pa R &1 ' U G'E'U'id a P j%p
*pdEAG'E&A° jpa ‘B ¥ +9°RBAl + <+°°U' IPEUUP +°% R"'BAE%P =+~
P"U' | RAE'PPA’'R «3E& P UI%=+&l1""0 E'%R UIAEIt «pAE&AG'EA°” P™ I’
Ral + "~ Ra%’'IU P¥%W &a"6'E"% 'B&'B &'jp'"j "Ula"Ppa’'IPEA&&PLI f "P|
UEA%P&a IPE&aPI’j Pp” 'EA"6U UP '1°° P’ | AUAII%EpP P' " RAPAE
U'RP'I"6 % IPEAAP° PpaA'RE % R'G'E'UIA°U' | BAE%P ' "'0" 'U%
Ppa"U' B' a4 Pl "U' B aPa ' IPEAAP 0'E"% 'j “"UEA%P& 'Ea PE%i
especially bicyclists.

"1E! " PaoPU¥% "Ral +

Depending”' "Ppa 66U UP ' "% R'PpBa '6 ' UE@¥% "E'%RB° @ UpU &’
be designed accordingly.

f UE@% ~ % “IPE&aPI° jpaEA” 'P'E’idp U a"IBaaRrR” I'p +p° |
% B Ppa E'%RDAEAR" |° %E+&° P |” AUAII%EP P' %EE¥% & ¢
Bppl U% " I4B%E%P ' °" IUUpP %I @%EE &A4EI°" B%E <+ IPE BI¢
9 +UE& '1«% BEA&4la PI"% PpB U% "U' ,~UE%P ' "6'E"@ UpU & ol
streets where motor vehicle speeds are up to 50 km/ h.

f 'U' +a4IPAR'IPEA&PI® 6&jAE idp U &4 3% &al°"| 'JAE IB&AARI® | %
% 1" UP ' "0'E"UEA%P =+ RAR U¥%PAaR @ & % &l BE'PAUPAR’
other similar physical dividers to save space while ensuring safe lanes for bicycles.

9 +tUEA ''«@ BE&4l& PI'"% PpB U% "U' ,+UE%P ' "0'E"@ UpU &’
streets where motor vehicle speeds are up to 40 km/h.

D "Ppa  A&E IPE&&PI° | Pp” 'j'PE%€U % R IBA4AR %E& @4 'j +S" A&

' UP ' I'Pp¥%P Ip%E& Ppa E'%Rj Pp” 'P'E"idp U &1 IUUp %I’
RAR U%PEAR' @ & % &4l |IAB%E%PAR @p B¥% PAaAR" &1'U% @& %B
P EARUUA PE%EU IBA&AR° 3% R34 6'EVUA & P '6'RE i + % R'B
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should be taken to ensure that the bicycle lanes are always clear will be the key.
9 +UEA 't«<U’Ip'jl"% PpB U% "U' ,+UE%P ' "0'E"'@ UpU & % &l

a)

b)

c)

9 +UEA i« epB U% ~ E'IIEIAUP ' I'j Pp"@ UpU &° OE%IPEUUPL
(a) Urban main streets, (b) Collector streets, (c) Internal streets
(Source: WRI, 2021)
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A. Appendix
Development of Bicycle Infrastructure
Project

1¢1"«E" AUP ' Bp¥lal

D "&l1a Ua° Ppa 'EREE '0" B & & P%P ' "'6"% ~ idIP & P'BE'
infrastructure consists of 3 main phases as follows:

<1"ep¥%lA <1 «EAB%E%P ' » & + &4E =+ RA&l + "% B 1%0&APDP %
E1 «p%ulIa E1'D B A A P%P "' » D OE%IPEUUPUE&A U' IPEUUP

¢l ep¥IA « 1" fBAE%P ' » «UP P Ula% 1% 06aPp %I1&ll 8 P % R’
*%@ & 1< @& 'j"BE'i RAal l1aidaE% ~ R U%P'ElI” U UR =+° @U
measurement and management of the project as follow s:

*%@ & 1«<1'D B U%P'EI'6'E” a%IUE =+ Ppa 3€U & Up % R'BE'+E&ll"'6"@ Up

]a%IUVUEA” DR U%P'E

1 Number of bicycles. Percentage of bicycles mode share at locations
with bicycle infrastructure increased.

2 Using bicycles/walking on daily trips. Percentage of bicyclists and pedestrians in
comparison to other modes of transport on
daily trips.

3 Using bicycles/walking on all trips. Percentage of bicyclists and pedestrians in
comparison to other modes of transport on
all trips.

4 Amount of bicycle infrastructure for Number of kilometers of bicycle lanes and

pedestrians and bicyclists. other infrastructure for bicycle increased.

5 'U P "6 PE%EU %UU RAa P HEe ratil & Rédestrian / bicycle-related accidents

pedestrians and bicyclists. on all trips.

6 sE%€EU” APjJ'E 1 Project completion in phasing plan to establish

a connective bicycle network.
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A. Appendix: Development of bicycle infrastructure project |

1EfU U "E&AIB' 1a"IPE%P&a+ &l
1E1<1"«E 3% 'BE' aUP

«alP +"1'"UP 'I1° "Pp&a’Ip'EP PAE "~ 1'% DU U "j%p P''pa B U
BE'IA"E'%R 1%06aAPp 6'E'@ UpU 41°" BARAIPE % I°" % R 'Pp&aE’
9'E"40% B &°°U 'la"% IPEA&AP° "'Ppa Ip'EP PAE "P' " UE&A%PAa ¥
YaE@¥%1 ep |I"IPE¥PE&+-p Ul "%i¥% %0 a ' IP% R¥ER™ 3%PAE % 171U
IBAAR @U BI° PE¥%EU B¥% PlI° | + |°°aPULY P UE&A%P&a Ip'EPEP
pedestrian infrastructures. The goal of trial projects is to get feedback from the
public and collect metrics that improve design quality. Trial projects can last hours

or days.

1EL1EL"e 'P'BE' aUP

"B 'P'BE' AUP” 1'% 1' UP ' "P'"%BB p'RAal + “'Ppa ,a R'P'
public reaction in order to help policymakers with more information to make
RAU | ' 11"« 'P'BE' aUPI "% E&" 4R U EP&AE 'BE' aUPI° jp Up’

“jaa l°” ' Ppl'P'" pa%EIY 6PAE'B 'P +° BE' AUPI'U¥% @& %R U
' +EPAE ° OE%IPEUUPUE& U' IPEUUP ' "BE' aUPIt"©p&a "~ B &

P I'’B'Il @ a"P'"Ul&a" 'JEU'IP % R" 'i%x@ & %PA&AE % |1 1UUp
B¥% P° % BRI + |1
- 'P'BE' 4UP ' G'E"'®@ UpU &a° % al”- "A'"~ ~ Pp

Hoi An is a popular destination for Vietnamese and foreign tourists. It is an ideal
location to develop bicycles as a mode of transportation due to its relatively small
Y%EAY%C IPp'EP PE%ia "R IP¥% U&A° % R a%Ip %UUAEII'P'" % p 'Ppa
D ES«<“°"Ppa A"~ ~“«a'B aal PPaa %BBE'iaBR Ppa A"~
Bicycle Transportation Development Plan. The plan was developed in collaboration
i Pb"% P&a% "'6"BE' aUP B¥%EP 4EI» :D,°  Ad% Pp E R+4° ©,D°
improving the safety and convenience of travel by bicycle for residents and visitors
UUREARG'UE” 3% “U'B'a Pl» RaA P ,U%P ' '6"% @ UpU &  &F

of a bicycle share scheme; bicycle lane implementation from the city center to An

% + @a%Up¥% % R PE%¥% +°°U" U U%P '° 3% R'U%UB%U Pp @L

The bicycle lanes connecting the city center and An Bang Beach were implemented

along 2.5 km of Hai Ba Trung. This alignment was selected because it connects

Ua PE% "A' "~ "jPp” ~ % <+ a%Up’'I'Pj' ja E 'j %EaA%l™ A"’
traveled route by residents and visitors.

Successes: *pa @ UpU & % &' "A% ~ % <EU + E'UP&° A"~ ~ |I'P
bicycle lane in the City and is a good example for other cities to refer to. These
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bicycle lanes are separated by painted r oad

%E +1"Pp%P U' @ & PE%EU U' PE' " 1I' UP ' I’
and signs to limit motor vehicle speeds to a level
Pp%P  |"1%064a 6'E"@ UpU &lt «pa’,id” PAEUp% +al"' "~

the route are designed to improve bicycle safety
with physical solutions such as deceleration paint
dl1°" IBAAR @U-AEI° % R & Ai%PaR UE'llj% | 6'E’
pedestrians and bicyclists.
Challenges: The project is implemented in the
context that Vietam and Hoi An do not have technic al
+U RA &lI°PaAUp U¥% "IP% BY%ERI®'E” %P ' % "IP¥% RBY%ERI’
for bicycle infrastructure. With the technical supp ort
'0" %P ' % % R PAE %P ' % ~40B&AEPI°" Ppa BE' AUP’
b%1 %BB &R UUEE& P’ IP% RY¥%ERI % R~ E&+U %P ' |°°
combined with successful practices of cities around
the world to develop short-term use bicycle lanes.
Even though the lanes are separated by painted
%E <+1°°Ppap %EA&'IP '6PAa ‘@ 'U AR°@p  'P'E‘idp U alv’
“1'a°U%lale” 'P'E"idp U &l°dia "B%E aAR° “Ppa’
% a°°U%UI <+ E Il I'P"@ UpU IPI?
Lessons Learned: The application of bicycle lanes
separated by painted markings is an option that
EaADU E&al %" 'P '0 &«'EP° “& 6'EU&A & P° jpa " 'P'E’
vehicles enter the bicycle lane or encroach on
the bicycle lane to park. The involvement of all
IP% ap' RAEI° alBaU % p Ppa " PE%EU'B' U&a '€UAEI’
“Pp I'U%I&° |I"30PEA &8 p° B'EP% P P& IUEA"Pp¥%P’
bicycle lanes are respected at all times and that
bicyclists have a safe infrastructure to move
around.
» Up E&U' & B%P ' I"6'E"Ppa ' Raia 'B & P '6”
@ UpU & OE%IPEUUPUEA&" “Pp& 'U' PaoP '6 " aP %

- The Ministry of Construction and the Ministry
of Transport should develop policies at the
national level to orient and encourage cities

to have a comprehensive and long-term plan 9 +UEA” 1E1'& 6'EUS & P’
O'E" IUIP¥% %@ & PE¥ IB'EP glR#ié §Bx.adR°B % va-

especially bicycles. (Source: GIZ TUMI Project Hoi An)
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9 +UE&  «t""aR U%PaR @ UpU a % &l |AB%E%PAR’

gp° ¥E 17"

"Pp& A% " % eEU +"E'UP&° A"’

(Source: GIZ TUMI Project Hoi An)

al"P'"P¥%E+AP

*pd’] IPEp™'6” " IPEUUP ' "Ip'U R % & @ UpU & PE¥%E!
an important assessment target for urban developmen t shortly.

*pda’] IPEp '6” " IPEUUP ' "Ip'U R"BEAB%E&A PaUp U% ~
IP% RBRY%ERI® % R° %P ' % "E&+U %P 'I"'" @ UpU &’
support localities in implementing the development of bicycle
infrastructure synchronously and consistently natio nwide soon.

Urban governments should proactively propose projec ts and

B &4 4aP 'iAE¥% ~IPE%PA&a+ a4l 6E' " U%uB%U Pp~ ¢
B%EP U B%P '° U'" U U%P '©° dPU %UU'ER =
'RA I°" Ip'EPEPAE "'E~ ' +EPAE °° “%UU'ER¥% UA& | F

conditions and capacity of the locality to graduall y improve bicycle
1%.64Pp° P'J%ERI"Ppa ' R&ia 'B & P '6°% DU¥% Pp @ Uj
system.
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1«r""laE‘"IUEIap
User surveys are surveys with the objective of gath ering information about the needs
% R 80BAUP%P ' I"'6"E'%R"UIAEI'j Pp"40 IP + @ UpU & OE%IP]
B' Up % &EI°"% R 'PpAE IP% &p' BRAE|l" % & %BBE'BE %P4 BE'i:
Quantitative data collection methods with large sample sizes should be employed.

The survey questions were prepared in a multiple-choice response format. Table
B.1 presents some reference research questions.

*¥%@ & <" Ala%EUp 'DUAIP ' I'6'E'IUEi&p =+ UIAEI

" E PAaE % "a, P '’

Coherence/Connectivity "aB UPaR " @p Ppa’U' P U Pp '6 ' Ppa"E'UP&A° Ppa R:?
connected logically and navigated clearly and seaml essly.

Directness Bicycle routes that connect desired destinations in the
shortest or fastest time possible while taking into account
cost and travel time.

Attractiveness UpU & OE%IPEUUPUEA  I'B&l + 4R°"4DU BBAR? 3
P'"@&a %PPE%UP id° %&alPp&P U% p B &%l =+° U .
bicyclists.

Road Safety UpU & OE%IPEUUPUE& 4 IUEAI'PE%EU 1%064Pp 6"

Comfort/Convenience Bicycle infrastructure that allows bicycles to travel

| ""Pp p' D a4l f%P E'%R IUE6%UA° 6%iI'E%D &~
human strength).

Spatial Integration Bicycle infrastructure is integrated with other typ es of
transport and is suitable for contexts such as conn ections
P'BU® U PE% IB'EP°"UE®@% "U& P&EI°" | ~pPlaa

spots.
Experience Are users excited or stressed when using bicycle in frastructure.
Social Economic Value Bicycle infrastructure is considered to bring economic

o4 a,PI"P'""Ppa"U' U Pp IUUp %I "U' EAEU %
E&l RE P % "%E&%I°" % B RUIPE % “y' &lt
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LEL ap%i 'E"IUEiapl
fOIAEiI%P ' 17"~ OE%IPEUUPUEA U' R P ' I°E'%R UIAEIU %UP i Pp
important. This study aims to show the problems tha t road users are facing when using
bicycle infrastructure. Activity observations inclu de:

- Locations where motor vehicles accelerate their speed,;

- ' PI"'0°U' f UP'@&aPjda @ UpU &1'% B 'PpAaE " a% | '0 " PE¥%
- " PIT'OT0T N %P O E'%UR PEX%EUT ¥%jlITIUUpP %ITEU + EAR
'BB'I| PA'R E4AUP ' °" 3 PAE =+ Ppa @ UpU &° % &a° BIUE =7

using dangerous shortcuts.

ha %@'ia 'GIAEiI%P ' 1'pda B'P''B' P 'UP'Ppa” %RADU%U al’
%E& Ppa ' U%UIEI"'6"U 1%0a PE%EU @&ap%i 'EI'6'E"iap U &l° &l
bicycles so that design measures can be taken to improve.

lel” UpU &°U'U PI

UpU 8 PE%EU'U'UP +U% @A R'" & % U¥% p 'E %UP' %P U¥
"0 PE%EU ' U¥% AE%I % R %EP ,U %~ Pa +a UAa"%BB U%P ' |17«
% RIP%PUI"'6 @ UpU a°Ula" "Ppa’U Pp° @ UpU a'PE%E€U 1p'U
% pAYsE ' 6'E % BAE 'R '6 1AiAE¥% R¥%plt' D6 B'Il @ a°°U'U P =+'¢
over a long period of time will help in planning and developing bicycle networks
for cities.

171771 +°0U' aUP&R R%P% P'~ BE'ia @ UpU & &F

epa"%@'ia’IPUBR &1°j “'BE'i Ra"vulaseu "~ oO'E %P ' "P'"'pa B'Ral =+
and propose solutions to improve the bicycle infrastructure promptly. Table B.2
below suggests corresponding considerations.

Y@ &4 'E! ,AU' A R%P ' I'6'E° BE'i + Ppa'DU¥% Pp '6°'@ UpU &° O6E
fOIAEI%0 8 @ UpU P, o v v2 xiiib - brakria k-
BapYi EI fUEIP ' "% @'UP PpaU%UI
Frequently ride/drive in ¥% “+'" "Ppa 'BB'l P& R Ghadk the diéctness of the
the opposite direction taking shortcuts to help to reduce route.
on the street or on the the desired journey length for

sidewalk to take shortcuts.  bicycle riders?

Can such cycling help bicyclists Add more lanes to help shorten
save energy uphill? the bicycle’s journey.
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Y &4 'E! ,AU' & R%P ' I"6'E° BE'i + Ppa'DU¥% Pgcéoit)@ UpU &° OE:

fOIAEI%D &4 @ UpU

@ap¥%i 'EI

"% @'UP Ppal Ux%UIla

Running a red light.

EA"EaAR” +pP QU @I'R €U WPERY%I1a3Ppa DBE +pP &llI""E"|
Zal%UIA"'6"i | @ Pp° + ¥%EGHubS.”
IU =+pP° 'E'@aU%Ul&a '61 ,@B+%UaA"' B"@U @1°j Pp~ &j~

advertising headlights? ones.

1,8 'U%Pa " a aUPE' U %RIi&EP |

billboards.

Do cars ahead obstruct the view 1" RR'E&BA%P <+  +pP  A%EDp!
of bicyclists?
Are you confused by motorcycle 1""aR U%PaR @ UpU &1 + %~ =p
and bicycle signal lights? 1"1% a4 Ppa @ UpU &1 = % ~ =pl

face more distinguishable.
Misunderstanding or not observing 1~ paU "Ppa” 'U%P ' '6 ' Ppa "’
the supplemental signs? additional sign.

1” paU "Ppa"U' Pa P '6'Ppa’l + ¢
Does the red-light signal last too 1" R UIPER"%UU'ER =+ pt
long?
Is the weather too hot? 1" UP " I'8"'E Ip%BR =+t

Not using bicycle lane/ Are you not aware of the bicycle 1" paU "Ppa’IplP& "'6°1 = 1'% B’
section. lane/section? painted markings.
1""18"U"' '"EARE'%R IUE0%U&I 0'E’
bicycle lanes.

Are there any bicycle lanes or 1" paU "Ppa ' E'%R IUE6%U&Al’
road sections that are not appro- Ai4 °"%1jA “%l"% p UUE@I 'E’
priate for bicyclists? obstructions that make the

@ UpU a'R €0U P P ' p% R &
become unsafe.

Is the bicycle lane occupied by 1""PE& +Ppa +'Ba % P &l'% R’
other vehicles or used for other enforcement for acts of
purposes? encroaching on bicycle lanes.
Are the bicycle lanes hazardous 1°& IUEA"Pp&a'U a% °'ja Eia P %
0'E'PE%606 U° U U &% °éBitoneRt. +° 'E’
dangerous?
The situation of bicyclists E& Pp&E&a '~ % al° RAR IUMRAR™" % "@ UpU & % &l&E
using motorized lanesto ¥+ @1°"'E'BE 'E P yaB J Ubptes.d’ Y% &lA
ride. Is there a lane that is a part of the 1" paU "Ppa’U' P U Pp '6 Ppa’
bicycle path but is not continuous? bicycle infrastructure.
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%@ a '€ ,a0' 4 R¥%P ' I'6'E" BE'I

fOIAEiI%@ 4" 3 UpU 1P,

@ap¥%i 'EI

fURIP ' 1'% @'UP Ppa U%UlI

+"Ppa'DU% Pgcdrit)@ UpU & O6E¥%I

Do not use bicycle facilities s the design inappropriate for the
IUUp %1 'idEB %]l 4qeation? Is the slope of the

U BAEB%IIAI® j% §¥BHTes too steep? No bike ramps?

and sianal buttons for 0 crossing buttons for walkers
g. i and bicyclists? Are the buttons

pedestrians crossing the  pyoken?

street. Are bicyclists not aware of the

button’s existence?

1" paU °"E4B% E° 'E'IUBB & & P’
missing or damaged equipment.

I"BRB P "% "I =+ 1""E” IPEUUP ' I’
for use (if necessary).

Do the infrastructure lack
aesthetics and hygiene?

1"& IUE& pp+ 4 4°°4 ¥4 Ip a Po’
and aesthetics.

Going downhill at high Large vertical slope and long
speed or walking the slope?
bicycle.

1’D BE'ida'IU P% @ a4 idEP U% "I 'B

Having to walk the bicycle Large vertical slope and long
uphill. slope?

1’'D BE'ia'IU P%@ & iaEP U% "I 'Ba!

%R B¥%id 4 P  ¥%-e4al3 Fhe road surface concave and
bicyclists. slippery? Or are there tree roots
on the road surface?

1",8]'E "Pp&a E'%R IUE6%UA @p~
increasing the roughness and
cleaning it.

"P%PUIT'S” % p' aldtdarigerous for bicycle users?
a water collection station.  Is there an appropriate design?

1" ,8%EE% +8° 'E'E4B %U& @QE' & °’
R¥% %+aR°'E" 'IP” % p' " U'iaEIL

Do bicyclists have Is there water stagnation on the
encroached into motorized  road surface as a result of a lack
lanes due to the road'’s '6'BE¥ %+&a°'E" I'Ppa’
poor drainage? system blocked?

‘D BE'i& RE% %-+& IplPa !
""UBB 4.4 P BE% %<+a IplPat

I
1"y
REY: %-+a

Is the road surface riddled with

deep potholes and prone to water

1"1% P% 'B%ia a P!

stagnation?
The situation of collision Is the bicycle lane width not 1" EA%PA % @QU-AE'y' 4°'j R4 "Ppa
when the car door enough? bicycle path.
opens. “%UE % AI'R P p%id EDWRAEL QU-AEYy' 4 %E-4’
zone. enough.
Status of bicyclist Is there no bicycle path acrossthe  1"«E'PAUP ' '6°@ UpU IPI % R’

passing through a major  shorter node?
roundabout.

pedestrians by controlled signal
light crossing large roundabouts
with multiple lanes.

1",4aIPE UP” 'P'E yaR iap U a’
speed.

1" EE% <4 @ UpU &I'P" %i' R"B¥%Il =+
PpE'U+p” %E+& E'U R¥%@'UPI°”
guiding them through the nodes
more safely.
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Y@ & TEY

fOIAEI%D &4 @ UpU

@5p¥%i 'EI

,au’

a R¥%P ' 1"6'E" BE'"I

"% @'UP Ppal Ux%Ula

Are there no dedicated bicycle
lanes surrounding the node?

+"Ppa' DU% Pgcdrit)@ UpU & OHE:
'l @ &
1" RBUUP PE%€U 1% 64Pp~ IBAUP

and make bicycle lanes more
visible to bicyclists traveling
across the nodes.

Feeling unsafe on the
road due to heavy/high-
IBAAR PE¥%€EU?

Are the bicycle lanes not
well-protected or separated?

I"'W P’ Pp&’IB&&aR '¢” 'P'E’idp U a
close to the bicycle lane.

Is the bicycle lane too small? 1""aB%E%P ' "'0°@ UpU & % al’
combined with a hard divider.
1’0 R4 "Ppa '@ UpU & % a jpa’
the speed of the adjacent motor
vehicle is high.
Are drivers unable to perceive 1" %E 6p + @ UpU &° % al’j Pp
bicycle lanes or distinguish the YaE =71 = 1°71p @' 1°°% R
prioritized bicycle lanes? colored pavement.
Not daring to ride a Is the road too vacant and too 1""UBB &4 a P +pP =+° E&f&aUP
bicycle at night. dark because there is no night or luminescent systems.
lighting system?
Are there many hidden corners? 1""UBB a &8 P +pP =+°laUUE P
U% AE%I° U A%E <+ @UIpalt

The security condition of the
bicycle route is not good.

Feeling disoriented when
reaching a particular
place.

Lack of proper direction system.

1""PE& +Ppa "B' UA BW%PE"' It”

1" EA%P&A % |1%064E @ UpU A E'U
17,80" a R%P ' 1I'6'E"@ UpU IPI?
1""UBB 4 4 P"% U ,aR’I + ~

IplPa °j Pp"a%IpEP'E'DIEAEiIA’
direction signs.

Does the bicycle route lose its 1" RR P ' 'P"alIUE =+ U P U P|
continuity? of bicycle route.
Feeling unsafe when Is there no secured bicycle I”"U B + % E&IP % R B%E =~

there is no place to park
the bicycle or lock the
bicycle.

parking?

area for bicycles.

Are there any devices for bicyclist
to lock their bikes?

I""UBB &4 &4 P"% R&i UaA"P' pa B’
bicyclists lock the bikes.

[""UBB & & P'I1AUUE Pp ' U¥% &E¥
in the bicycle parking area.

Is there no bicycle paid parking?

17+E'i RA"%UP" %P U%
manually bicycle paid parking
services.

pE’
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