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BRT LRT/Tram AGT Monorail Metro
Level of service
Up to 4,000
) (urban lines) to 4,000 (light)
Theorical ]
) 9,000 (high Up to 9,000 Up to 12,000 to 20,000 Up to 60,000
capacity )
capacity (heavy)
corridor)
15 to 25 km/h
Commercial (on street) 25 to 40 25 to 40 25 to 40
10 to 25 km/h
speed 30 to 40 km/h km/h km/h km/h
(Fast tram)
Main geometrical constraints
2 min (Down to
20s with 2
Minimum 3 min (2 min with
lanes fully ) 1.5 min 2 min 1.5 min
headway full segregation)
segregated
BRT)
Regularity Low Medium High High High
Comfort Low High High High High
Minimum Radius 30 m (light)
12m 25m 40 m 80 m
in curve 80 m (heavy)
) 5% (steel
Maximum
o 8% wheels) —
longitudinal 13% 3-4% 6 %
] (13% LRT on tyre) 7-8% (rubber-
gradient
tyred)
Minimum width 7to8m 6.5 m (on-street & 7to8m 7Tto8m 9m
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BRT LRT/Tram AGT Monorail Metro
of the system tram-train)
9 m (elevated)
) ) ) Electric Electric Electric
Traction power Fuel Electric traction ] ] ]
traction traction traction
Costs
Average
investment cost 5to 15 15 to 30 20 to 35 20 to 50 50
(ME/km)
. 4 to 8 (on street)
Typical O&M
23t05 5to 10 351013 35t0 13 451to0 15
costs (€/km)
(Fast Tram)
Life duration 15 years 30 years 30 years 30 years 50 years

Tunisiiarsandanseutedu Avsnwldusuiunudenistunisimuniaduinas
Tnotlagiu Quiinfiuszanssuusernsudsssana 5 uauau wagaindiasiinduliifu
1 auauly 30 U FsdnssuvvudiiasuruInnitn (Mass Rapid Transit; MRT) #3® Metro
genanMsiiansan faiy suuiezthundndonisussnoudae

e BRT (Bus Rapid Transit)

e | RT/Tram

e AGT (Automated Guideway Transit)

e Monorail

9l AGT Tuidu LRT Uszianmile usagldnisiausauuy Fully Automated dAslslgaudu
LAZINIWRNIZAADALAUNI TUVULA Tram 2TUIIEIUVDBAUNI1INTTRIDT195VDI0UY
Tuns@usa AGT waz Monorail 1H9931n9EA09TANINIE I UNSIUS s U UTIRNINTUN
<@ v Y} 1 [~ = a 6’5 ¥ [y
Julaseaseensedu @ LRT/ Tramway agidussuunaunay fe dnalasasisensyau
WAYSYAUAU ddu BRT azdulassasnasesumu

UavsdazlUSsuneuiaAmaanssuuUsenaumnae

e ANULMLNEAURDUSUIUAIUABINIT MUNTITLAUNI FINDINITTBISUAINUADINTTIUNNS
AUNI HIN13RunresUsErvuluiloagiinuaga Ul dun e uas N1SAENI1UeY
AlAgEsvineInAeIuy

o mnuuadslunsiAuma

o AVIALAINAUIBVRIELUTEUY (User’'s Comfort)

o amuULTelowavauaideveIsTUY (Reliability and Regularity)
o ANUEANEUYBITEUURDTRINNAVBILLIAUNI (Flexibility)

o anudululalunisil Intermediate terminal stops @sagyhlndimadenlunisliudnisle
nanuany
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o WANNTIFeINIS (Right-of-Way) thag Urban Insertion

e ANUNANNAUAULLBS (Urban Integration)

o MIWousafusTULINATY (Interoperability)

o dnunnlunissiovenslasstnelusuian (Future Extension)

e anuenelunsneasie (Constructability)

o 1erieat e (Investment Cost) dmiulasiad1sfiug1u (Fixed Installation)

e 91AIAINDEASN (Investment Cost) @19suTUIUTa (Rolling Stocks)

o alddnglunisaiiiunisuazungesne (Operation & Maintenance)

e NANTETNUABNITITIIINNOUU (Traffic Impact)

e NANTENUVUEADASN (Impact during construction)

o amdnualvesdmiauaraudesmsvesszrvuluiiui (Image and Local Need)

o 918N15M91U (Life Duration)

o FMUIEHER (Industrial Risk)

e SEAUUATIYNNLEYY (Noise Level)

o uaNyN1981MA (Air Pollution)

e ANNUaDANY (Safety)

o anudangulunisivinisateldaniinisalgnidu (Flexibility of Operations in
accident conditions)

o anulululdvesnisldvuiusavesindnnaiasie (Possibility to run rolling stock of
different suppliers)

o anulululdveenislduuduniesiududmsuusnisraiteane (Possibility to have

trunk section used by different lines)
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Tngnndadelvimdnmintu waznisiiezwuuldinasinisUSeuiisudmunin feil

o MianwarAlad V3o lilinalduias 4 AZWUU

o tildnuwaEh vIallnaldulantos 3 ATLUY
Y a v = } 24 A = a

o MilanuaEANelY WsaliNaldaUiunana 2 AzLuY
Y a v [ a Gl a a

o Milanuaeliresd viselnawdaunn 1 ALY

Han1sUTeuisussuvazulafanngnei 4.2-2
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£15190 4.2-2 N5 USIUNEULNDAALADN TS UUVUEIUIAVUNLAUIZEU
- » SULUUNILEBNYBISZUY
Usznudsauiisu -
BRT LRT/Tram AGT Monorail
AUz LR USUMAINY 3 il 3 3
foanslunsiiumg 4,000 - 9,000 Up to 9,000 Up to 12,000 Up to 20,000
(Capacity VS Demand) (Lower than the (Suitable for the (Upper to the (Upper to the
demand) demand) demand) demand)
ALAZAINAUIEVRIRLTTEUY 2 4 4 4

(User's comfort)

Vehicles less
spacious, more
noisy, with more

jolts

Vehicles comfortable and spacious, low noise, low jolts

due to better system performance

(electric traction)

ﬂ’]’lJJL%’JLQaEJIUﬂ'IiLaUW’N

2

10 to 25 km/h

3
15 to 25 km/h
(on street)
30 to 40 km/h
(Fast tram)

a

25 to 40 km/h

25 to 40 km/h

anutdetiowas 1 3 4 4
muasiaeveTEUY Dedicated right-of- Dedicated right-of-
(Reliability and Regularity) way with frequent way with efficient
intrusion of vehicles priority at traffic
(taxis, other buses, junctions, system Fully segregated
motorbikes), more accurate
junction priority
less accurate
ANNEANEUVBITEUY 4 3 2 2

HRYDINNAVDILLILEUN
(Flexibility)

Can get out of its

dedicated lane

Can change direction
easily, Must stay on its
dedicated lane but

easiness to expand

Can change direction but with some
difficulties, Must stay on its dedicated

lane and difficulties for switching

Anudululalunisd 4 3 2 1
Intermediate terminal stops Full Almost full Difficult Almost impossible
\AINaTiFeIns (Right-of- 3 4 3 3

Way) ez Urban Insertion 7 to 8 m width 6.5 m width 7 to 8 m width 7 to 8 m width
AUNaNNaUAULDS 4 4 2 2

(Urban Integration)

At-grade system, opportunities to improve

the facilities for pedestrians and to retrofit

the streets

Elevated system with aerial beam way

which block the sight (strong impact on

the city architectural appearance)

msdeusefussuutuddu 4 4 2 2
(Interoperability) At grade with other | At grade with other Require vertical Require vertical
modes modes connections connections
Anaainlunissiovene 4 4 3 1
Tassnglusunan
) Difficult due to
(Future Extension) Very Easy Very Easy Easy

switching problems
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- » FULUUNABNYDITEUY
UszhuSeuiiisu -
BRT LRT/Tram AGT Monorail
Anugndelunisneasns q 3 2 2

(Constructability) Road, track, stations
) Elevated Structure, Elevated Structure,
Mainly road works and systems (some ) )
) track, stations and track, stations and
and stations elevated structures
) systems systems
12 m radius, 13% may be needed) ) i
) ) 40 m radius, 3-4% 30 m radius, 6%
gradient 25 m radius, 8% ) )
) gradient gradient
gradient
FIMNAINDEIY/AYU 4 3 2 1
lAsaasneiiugIu 7 to 20 M.USD/km | 5 to 400 M.USD/km | 25 to 50 M.USD/km 25 to 200
(Investment Cost: Fixed M.USD/km
Installation)
'ﬁ’]mﬂ'ﬂamu YUIUTH 4 2 2 2
(Investment Cost: Rolling 1 M.USD/km 3 to 5 M.USD/km 4 to 5 M.USD/km 4 to 5 M.USD/km
Stocks)
Alganglunsaufiunisuas il 3 2 2

1r3a3nw (0&M Cost)

3 to 6 USD/km

5 to 10 USD/km
(on-street)

6 to 13 USD/km
(Fast tram)

4.5 to 17 USD/km

4.5 to 17 USD/km

NANIZTNURDNITITIVIN AU 2 2 4 4
(Traffic Impact) Priority at junction, | Priority at junction,
could remove car could remove car None None
lanes lanes
NANIENUVTADATS 4 2 3 3
(Impact during construction) Low High Moderate Moderate
nManwalvesIrinuarau 1 4 a il

foan1svasuseuvuluiun

(Image and Local Need)

Despite design
improvements,
studies show that the
bus image does not
allow to attract

people off their cars

System associated with modernity, reliability, comfort and

performance

provide good image for the province and highly correspond to

the need of Phuket people

mqmﬂ%ﬂm (Life Duration) 2 4 4 4
15 years 30 years 30 years 30 years
UIUFHEAR (Industrial Risk) il a4 1 2
Relative limited
Plenty of Plenty of Limited number of
number of
manufacturers manufacturers manufacturers
manufacturers
TERUNaRENLde 2 3 a il
(Noise Level) Around 60 dBA Around 57 dBA 54 to 57 dBA Around 54 dBA
at 200 m at 200 m at 200 m at 200 m
UANENDINA 1 il il il
(Air Pollution) . . Electric Traction Electric Traction
Petrol Electric Traction
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d o FULUUNABNYDITEUY
UsziudIeusiiay -
BRT LRT/Tram AGT Monorail
AnuUaenae (Safety) 2 3 il il

Risks of accidents
only at junction or

in shared sections

Risks of accidents
only at junction
(<0.1 killed or

None as fully

None as fully

(196 killed or » . segregated segregated
o o injured per billion
injured per billion
passenger-km)
passengers-km)
Anugavgulunsliuinig 4 4 2 1

neldanminisalanidu

At-grade, immediate

Mostly at-grade,

Evacuation on the

The most difficult

(Flexibility of Operations in immediate
) o evacuation ) elevated track for evacuation

Accident Conditions) evacuation
anudululdveanisldvuiu il 3 1 1
imadﬁwawmmw Full Almost Full Automatic system, Automatic system,
(Possibility to run rolling unlikely unlikely
stock of different suppliers)
anudululdvaanislduun q 3 2 1
EunesAudmsuUSANS
awane (Possibility to have

. Full Almost Full Difficult Almost impossible
trunk section used by
different lines)

524 77 83 70 65

INNANTIATEAATUINI “FUBUUTLUU YNNI YUIAL e AU mMTUTATIN S S2UUYUaN
IayuTInIngine szeed 1 ludunievaeianiAguuIvIvIfginn-aaas laun
sruusalwis1au) (LRT/Tram)”

NsSeuieuted-valdeseningsyuy LRT/Tram fiu s¥uy BRT anunsaagul

o  UFuAuUnITANUIANVLES

Y o

f pail

- AUPVBINITIAUINITVY LRT/Tram i ngauiuuTuIauaoan1siiun 199

AIANISAldMSULARLINNI

N PRIERIDGE ANUALAINAUIBVBIELALATT AIULNTBNBLATAIINANLABYDY

S¥UU LRT/Tram N30 BRT

o  UTuAUALNINADULALEIAL

- LRT/Tram finnanwainviuasdenin BRT

- LRT/Tram funsgiuaudasnsivgandn BRT

- syuunsiiusameliindauazetanazidulaseeauinaouu1nnInIsLy

PRI UL
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aehslsfnny luduanuduatmaasegia Maesszuuioindiaulndidssiu winfiansan
NARYULaEIgNSITUTINAY

a v ¥ 1

ANSUSEUEUTBA-TDABYTENINITEUU LRT/Tram U S¥UU AGT kag Monorail @11150
asula fsll
o  UFuAuUNITANUAUVUAS

- 3¥UU LRT/Tram au8anguvaessuuminuiudldunie n1ssievenessuy was
nsaiiunisluaniinisalgnidu (Wu aURme) Andd YuiusaaansaUasuiiang
lonend luvenszuunldlasiasiensyivaziinisdanisienndy

a

- 3%UU LRT/Tram $Nandnuanenn
- llesnflannflegyseAuAulaenInden1sWeNAeN1TRUNNAUTEUUAUT (WU 30
lngans saeud NS 1IN
o Uaduaunisldanulunidies

- syuUnldlAsIas19ensEaU WU AGT wag Monorail agiiNanssnuuInaaiatenIn
Tudlos Tuvaie LRT/Tram Mlddun19seaunu tun1swmudesiuieainuazain
N9995UNNSALASUNITATITVDIAUAUIIN LAZINTEU

- 91uY1a1ved LRT/Tram waunii vibidnesenisihluldluwaiiaaunnnii

o JadumuAsugna
- AMReUYeY AGT Wag Monorail g9n31 LRT/Tram WlalUSeuiiieuegnisideud
Wi
o Jduauduindounazdany

- {99971 AGT wag Monorail Mluldmalsensedu n1susnisdnnislunneqnidu
&1nN31 LRT/Tram
r-al U a a ¥ U v A dgl’ Ql' Y
- STUUMNNINSEAUAY (N8 LRT/Tram) @anraadnuyatenIngasiiud waglasunis
gRUSUINUTLVIBUIUNUALINNINIIENTEAU (N9 AGT wag Monorail)
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4.3

LUAHUNI9IATING

wudumavedlassnsszurLdsnavudmingfin seeed 1 wandluguil 4.3-1) szGuan
aonfvinenisuuunfgia-aandaass szeznesilszann 42 Alawnes lneuuaduni
Budumnaaivinenmaguumnmagin lansmeananeiay 4031 waynmalmanelay
4026 poNlUUTTIUAUIMIVAIMINEIAY 402 TNTuAew uildfufiinignansauuves
NUNNAWNLELAY 402 NIUBLANITEN1IWMNATEERT V11ATUNT wazkulufsauuenuie
asdlumsialdnunuinuummaimueny 402 Wigadaanautauasguin d1uagniu
wmadaug (@zmnwnigl) ndudsrnlumuouunsumnanansuun ududediedng
nevavInglay 4021 (auuinfhneiueen) daihdaniiiases ualnaiuiuenaass

AN BT AFUNIATINTTEUVILAIaTUT Mg fin Sgeedl 1 9aavineIniAeu
WA - e I51eaziBundail

®  MeSEAUNUAY (At Grade) Ursdradunieisasnldfu (Underground) Lagnieis
Nz (Elevated) UshaumadnviernAemuuugfguie

®  STYSVNNTIVUUAVDILATINGY WU 58.5 Nyl wuseanidu

'
a

- sweEdl 1 fuannidienmiseuunnuigiin-aoanes seeen1e 42 .

- szeedl 2 funanndvinju-aniddedval (WenidvinernimeTuuIwIIRIR)
JE¥Ne 16.5 Alalns

o 113934 ludrsaanfivinenniseuuiwinifgiie - aanflaaes lunieg (Double track)
HADALUILEUNTY

® nN5lU999951959UAUTOYUA L UUNIY
o Jn15USUATUNITINNITITIATUIBEUNIILLLUALII D
o anudigsgaliteand 80 nusedalus Frauenuadies
< a 1 & I =
®  AMULSAAY 20-40 NU.ABTILUY B UKD
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4.4

an1il (Station)

Tunsimunsiuauantd Ausnuldlddadesngg lunsfinnsaniruasuntanns way
fINTANAUANIUILLYDIUTEYIN UL UNAIAIAN TLAUN9TIA ATy uONIINT MEsEUY
yudmaruiaiaTuilidnuas ey Ao fwihiinsliuins 2 dnvay famssesiuns
wunslulosgiin uazsessumsifiunsszeslnaiesloailoain vinornaeruumnma
e wazaadsalvivingu Wininenisbivinsludiunsndndudesduanuaiisalunis
indsdsimusdwmissnilunidiesiindeuiisismessoginaseninsaanindeussana
500 wn3 druthmnensliuinsluduiiaesiosnsamiunaiuazaswionan Jsimue
fuisannilfeguenislosuinAeuinming Taslamzdramiionndunenans filuszvinsey
e Fadugasiivuiusaanunsayinanuidigegaldda 100 nu/an. eg1dlsinu esann
sruvrudanasudoningfinfastantuiifuszou LRT/ Tram wasuuadunisdulngey
vuiitufu maiivandluewesmndarusesns aunsovhldlnedsuasiialiineligenn
i Tnsunufiuansiumisiideandvadasnis wansdiguil 4.4-1 wagdunudsernslu
UShausail 500 ns sevandlusiazusiaansiazuil 4.4-2
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1 a v a
bRasdanI1u AU

a0 U & 1
anfivitenniAeIugLin (@n1ensgev) amildlodlyal

2
anfilsassulionans 4. annfloans (@anillanu)
an1foyani3d YnnnERs YaAsguns 6. @nnilnizum
annflyuds 8. amilsusingiie
anflvjeen 10. @nnfidleu
annfiveu1ing 12. @nnfiunanien

13. @niviesaunuseyvy 14. @onllazniuiu

15. @nddnaLavl 16. @01HA1IR

17. @nniligm 18. @onfidlneiueen
19. @il mane 20. anulanlaun

21. dontinand

o N L e

—
—_

'
a
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