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© TOP-10 METROS

TOP-10 longest metro systems (km)
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© 2017 INVENTORY

Full automatic metros : 7% of total installed assets.

New GOA4 2015-17:
12 new lines in 15 cities
264 km.
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Light Rail in a Glance
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Figure 2.1 Light rail is situated in the domain of train, tram and metro.
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A B C
Light rail Bus Streetcar

19 minutes 15 minutes 16 minutes

e —
TUDelft Challenge the future 21 OB%
\ N 2
B 15 e

s L T HIIIET 2 A FIRVRTFERCR - S R iE fmir G BE R - R il RE

E
ZEF| 54% 1 BT AEERAIRL - (B RlikE 2 2/ 0/ DIVHER fm i BUERI
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Rail bonus

Source Result
» Research TU Delft (Bunschoten
Scherer (2011) Slight pref. rail
et al. 2013) Scherer (2009) Slight pref. rail
Cain (2009) Slight pref. rail
« Additional attractiveness of a Bovy en Hoogendoorn- Preference rail
rail system compared to a bus Lanser (2005)
tem with similar Currie (2004) Slight pref. rail
SYs Lo Ben Akiva (2002) No difference
characteristics Welschen (2002) 0-10%
Kasch en Vogts (2002) Preference rail
Megel (2001) Slight pref. rail
Axhausen (2001) Slight pref. rail
Berschin (1998) +30%
Arnold en Lohrmann (1997) +15%
Hiisler (1996) +54%
& urre
TUDelft Challenge the future 22 o4

B 16 HusRaamm

*F%i‘f@*%%f 2013 FEHINTTE - fREIE R RETE 5 2 15%HIE -

‘-bA

I‘u x

Rail Bonus: approx. 5-15%

6x/h 5min 6x/h 5 min

i
1 4min

6min B —— 4min
e b

4min\\w"" 6 mln

4x/h Q 20 min

(&l

-?U Delft Challenge the future 23
B 17 WulREE

H ATEI AR A EHER T B R R ity > AL EH Bk - HEHERFHTH
THEHRE R REHORB IR - 7 RERCE - It > WAFSMEE - EEfE R EHITREE
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£ - EE R RNERSN L E ~ IBE - R EN - B R A RGEARST] -
3 ECHN AR

A EE T RAEN: - B - N~ SRERE R o DI —RESHATER R [ -
e A A FIB RV AR TR | SR — RS e b B 2R EEE
FIRE RS FAEAT - (SR Ay S B B R A 2T A SR R S SRS R
MEFERE - A - Bt REE B ARV - (EH AT DUBIEA FRETER N - R E
WY EAY -

Fo T s BRI » B eI M B SRS SRR > Q08 20 B 5 By
MEANE 18 ok

Service characteristics

Light rail Train Tram Metro
Covering areas Medium Large Small/Medium | Small/Medium
Evironment Integrated Exclusive Integrated Exclusive/closed
Crossings Several Few Many None
Priority Often Always Sometimes NA
Stopping distance | 0,4-2 km 2-100 km 0,2-0,8 km 0,4-2 km
Signaling Often Always Sometimes Always
Vehicle capacity | Medium Hight Low Medium/high

18 B RGERRRE
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Technical characteristics

Light Rail Regiotram Tram Train Metro
Length 30—120 m 30—75 m 25—75m 80—350 m 25—80 m
Width 265 ¢m 240/265 ¢m 2207265 cm | 265/300 ¢cm | 220/300 ¢cm
Impact <1500 kN <1500 kN <600 kN >1500 kN <1500 kN
strength
Average 45 km/h 30 km/h 15 km/h >60 km/h 30 km/h
speed
Maximum <100 km/h <100 km/h <70 km/h >80 km/h <80 km/h
speed
Floor Low/high Low/high Low High High
height
Number Average Average Average/ Average/ Many
of doors more than less than

average average

Number 172 172 2/3 172 3/4
of seats/ —4/none
standees

19 BUE RS
RIZEHEY M B AR AT Loy By 708 ¢ (1(Regional) tram; (2)Tram Train; (3)Train
Tram; (4)Metro Tram; (5) Tram Metro °
DUT 53 Al 482 SRSy 344
(155 —JEHH#f (Regional) tram *

RS IR, > 1€ 1970 FHAEEITEIBIBONSED T > LLE DIRCGEMERE ~ (AR R
itk FEREERVER - ERBECH i aEt BRI TRV E S - 4E 20 -
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A — Light Rail Operation
Tram/Regiotram (Type 1)

French-style second-generation trams, Dublin, Ireland.

20— JEEE e p

(2)55 —JH#LH], Tram Train
B MEREAFEON I TR - E/0EEME 25 [Eh A B Tram Train 248 =
S E R AR o R DR R E A o M AR DRI - B4 Tram Train 247
Feffy > AISERARR 105 AT TEDESEER M E e > AR
Tram-train (Type 2)

A pioneer tram-train is the famous Karlsruhe system, Germany.

21 5 JEKH], Tram Train 245"

(3)58 = $5HHLHf, Train Tram
P ER AT R BN TERBIRIE 248 » K ERABTA SRR T AVESH §2E > JFFh
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AEBTHACH G2 N » 1999 4 » 8] Zwickau 5[ HESTEEE 2345 - FREEAESIHISEE K BB AT
o [AFy Zwickau FYMEESHNERZZ2EHHY - RELE T @IS A SR HIE T e —# 0 5L
R R s g L B AR © 2RI - EG0OK AV RO » B R BRI A £ - (A
It REHENILAES) o Ak 22

Train-tram (Type 3)

Train shares tracks and terminus of the local city tram, Zwickau, Germany.

22 5B =JHECHN, Tram Train %Wﬂm

(4)ZE PUEESH], Metro Tram

A AR 1990 4F - faf R AT R PR R MBS 51 SRARESHN 5 SR —EIL IR
& HEABSE  HWREEHRMELASNZAANFE > FEEEREE VA R 27 2 ta
i FrDAEEFEZ 1% » FIEHTRFHIY Metro Tram BEA (S s & #E T -

&AM EAETRIAIRERE ) > 225 T RandstadRail » 217 RIAYEE —(E 2] - REFESHAVHEE B
4> JEHY 2006 - F AR SEETIMm AR - Eor Laan van NOI Z] Leidschendam-Voorburg —IEREHY
¥ o AEETE - S o S tpREE b REEE DI LR B T R ERSE
WELBE =8 - B — (R ARV - IR = - BERAPIAVEEE E SRVER — (iR @
REBBEEEE ] T A RSO AT wE - [ 23 ~ 24 ~ 25 7 BIBURRERFHE S E 1758
FRUCRNES B ~ RIS B S (R EOK HpR LY B -
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Series

5000
(MG2)

5100
(MG2)

5200
(SG2)

5300
(MG2/1)

5400
(SG2/1)

5500
(RSG3)

5600
(SG3)

5700
(HSG3)

Built

1966—
1967

1974—
1975

1980-
1984

1998
2001

2001-
2002

2007—-
2009

2009-
2011

2015-
2017

R3 RERH RS R IER

Vehicle numbers

5001-5027

5051-5066

5101-5126

5151-5152

(5201-5271) 5201 + 5229
destroyed in a fire in
2006

5301-5363

5401-5418

5501-5522

5601-5642

5701-5722

Manufacturer

Werkspoor

Bombardier

Bombardier

Bombardier

Bombardier

Bombardier

31

E—ER

In

service

No

No

No

Yes

Yes

Yes

Yes

Yes

Traction

power supply

Third rail only

Third rail only

Third rail

Overhead

Third rail only

Third rail

Overhead

Third rail

Overhead

Third rail

Overhead

Third rail

Overhead

Vehicle
Cabs
length

29 m
(95 ft)

29 m
(95 ft)

29.8m
(98 ft)

30.5m
(100 ft)

30.5m
(100 ft)

42 m
(138 ft)

42 m
(138 ft)

42 m
(138 ft)


https://en.wikipedia.org/wiki/D%C3%BCwag
https://en.wikipedia.org/wiki/D%C3%BCwag
https://en.wikipedia.org/wiki/Bombardier_Transportation
https://en.wikipedia.org/wiki/Bombardier_Transportation
https://en.wikipedia.org/wiki/Bombardier_Transportation
https://en.wikipedia.org/wiki/Bombardier_Transportation
https://en.wikipedia.org/wiki/Bombardier_Transportation

Coupled set of LRVs (metro-style LRVs from Rotterdam) sharing same infra-
structure with tram-style LRVs of RandstadRail (The Hague, Netherlands).

23 REEEFHEE B Al s B (i R e e g e
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Coupled set of LRVs on metro infrastructure (RandstadRail, Rotterdam,
Netherlands).

B 24 REREFHEE B 4B (S =0t )

Coupled set of LRVs on former railway infrastructure (RandstadRail, Rotterdam
region, Netherlands).

25 e PHEE B 40 F B A A R R (L 22 i 2R
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(5) 25 FJHELH], Tram Metro

FEERAYER > Tram Metro /ERFESENAVHNE » FTEEAVARISACE BB - (H D EESH | 2AE
17> EEE Ry 7 T ARACGEBAY AT REME - Tram Metro 40K ZAEFEEY - 1401 Duisburg, Dusseldorf,
Bonn, Frankfurt, Mulheim, Essen, Bochum, Dortmund, Hannover, Bielefeld and Stuttgart 27 - {H
EE T HATR L HADEEIZEG] RS 288 b R EEE - 5550 - FESEE v AR R A — TR
Tram Metro &% » BN BEREE L] AT O HYBR RS B 5 T S {32 51 A R B LR A RS AT
FER AT T AT 2 B Tram Metro > [& 26 £ Dusseldorf /9 Tram Metro ©

Tram-metro (Type 5)

LRV using metro-style infrastructure and stations, Disseldorf, Germany.

26 {EEK Dusseldorf FY Tram Metro"
JNGS
TELL BRI 4H > ] DABR AR S B 28 i AR - B EAsE Hoim R > L E
B > Rl 4 o e Bl {e4gs K B ~ SR e AL e 1) B B A O Y 0] BE A - A0[& 27 B »

S T A A - B At 2R AR AR R oA = 2 SRR - SR TE AR -
ESFfE— AT -
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(B)

LIGHT RAIL

Figure 2.4 (Aand B) Light rail implies operation based on one or more rail infrastructures.

8] 27 Wi (Light Rail)BLK & « HE B i A T EE”
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