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Q- SingapOID i° onc of the w011d s low metropolises where wrban
‘planning lnitiativeq have becn successfully implemented and
that -is relatively frec from wrban transport problems such as

traffic. congestion, excessive cnvllonmental pollution and high

. ‘accident. ‘rates, -lowever, it is. foreseen thal with further

©growth of Singapore's economy and  improvement in the standard
©cooofliving, there will be a stronger: demand for more diversified

‘vguiban _ services/ - activities . and higher  quality/level  of
‘tlansport 801vices : '

- The . ;SlngapOJe Utban Tidnspbrt Iﬁp&ovement Study  {SUTIS)

commissioned ‘in September 1987 to the JICA Study Team has the

7_ fol]owing objectives*'

B *Under the filqt phase study on a schcmatic bhasis, the

- 1nL10duction of how urban tlan51t systems in large-scale new
S towns - alleady deve]oped and/or "are in the process of
dovelopuent now or in Lhe futulc and potontlal areas other

Lhan ncw Louns .

feasibility ~of introducing new wrban transit systems as a
case study In selected area(s) identified in the first
-phase. :

- Under’ -Lﬁg. second phase, to cxamine wmore in detail the

The selecled case study areés comprise the following:

(1}  Ang Mo Kio New Town This arca represents a typical,

developed new town. A detailed study was undertaken,

(2} Simpang New Town: This arca is being plammed and is,
therefore, considered suitable for a case study on  the
feasibility of integrating new town development with a new
transit system. Conceptual plans were subsequently prepared,

(3) Other Arcas: Preliminary study and conccptual planning were
made :

a) Ang Mo Kio/llougang/Marine Parade Route

b} Ovchard Road/Marina Centre Corridor

¢} Orchard Sentosa Reute

The location of study areas is shown in Figure 1.1
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2.

URBAN DLVELOPMENT PROFELE

The Concepl Plan lays out the overall directions on a
bagis,

through oning, density, and plot ratio control ‘and  land

reservation for various public uses, i.e.,. for luplcementation
within a short-term period. The Concept Plan,: otherwisc ‘called
the Ring Plan, cnvisages the development of & 'ring of - hew .

satellite towns around the Central Waler Catchment Area,
planned urban developments Including the medium to  high ~ density
new  town, CBD and Industrial arcas are designed (o be linked  and
integrated with strateglically developed island-wide
and MRT systems,
approaching completion.

The socio-cconomic features of the Singapore society has
rapidly over the years.
high of 2.8% per ycar in 1970 o 1.3% in 1980 and further to 1.1%

in 1986, Reduction: in the average household: size or " famlly

nuclearization has also -been taking place while per capita GDP

grew from $%10,149 in 1978 to S$16 494 . in 1987. :

There are, ai preseng, twenty HDB new towns wlth an - average.
overall completion rate of about 68%.  Approximately, halfl of

these have been cowpleted, while the other half are in various
stages of development., As of 1986, 85% of the total population

reside in 1IDB new towns.

Increase in
demands for improved levels of services and activities.. The major
arcas of concern in the future society of Singapore would bo:

- increased demand for diversified services and activities;
~ inercased demand for car ownership; and
-~ incrcased demand for a bhetter living eavironment.

In addition to the above internal requirements, Singaporce would
also have to meet fhe Increasing demand from. the international
community, c¢ither in terms of tourism or other business endeéavors.
An  efficient and quality urban system In Siagapore  will,
Ltherefore, continue to be an important infrastructuvre to waintain
its principal advantage of attvacting incneasing dcmands of the
international community.

URBAN TRANSPORT SY811E1

transport system consists primarily of well-
developed road nelworks, coupled with a densely configured bus
transport systom. Public roads in 1986 had a tolal length of
2,690 kms, Including 77 kmms of expressways and 460 kms of major
arterial roads. The 67-km long MRT system, comprising of a 22-km

Singapore's urban

| long term
while the Master Plan sets out the regulations for . land usc
These

cxpressways.
- The basic ulban 1nfzabtruoture in Singapore is -

changed
Population growth rate decreased from a’

affluence of Singaporedn'will result to lnéreasing'

" towns and thi€ Orchard Road Corridor and the CBD.
8, very attractive: Llansp01L mode with a hlgh level. .
- {Sec Tigule 3 1) - T

In 1980,

"]Singapore s

policiés, - such

long North-South line and a 39-km long East-West Lline with a G-km

E long branch line; started partial operations in November 1987 and
-1s expected to be In-full operation by 1990,

The MRT system of 42
(15 underglound and 27 above ground} connecls major new
It, thus, offers
‘of services.

statlons -

';urban -tranqurtajdeméhd=gtbtalled some 3.7 ~millien
-trips/day and “Is-estimated:to reach 4.2 million by 1990. The
modal - split between publie and pxivato (53/ and 47% in 1980} is
expected to remain the same due mainly to current policy of
restricting. ownership: and - usage of .cars..  The- traffic demand
digtribution - pattern in not. so OBD- OIiented indsmich as  of the
total. traffie demand tlips Lo/ftom the CBD acoountq for only

.about :25%.

te]atively ftee flom various “urban  transport
problems. This is: largely - due -to the. successful “simultaneous
implementation of geveral Lransport systen manageément measures and
as {a). extensive road network development, (b)

well-contiolled ‘laid use and urban developnent, (¢}  restriction

in owncrship “of 7 private vehicles, (d) extensive implementation
of  traffic contlol and management,
.Scheme for CBD,

including Arecal Licensing
{e) well- developed. bus transport system, and (()
strong/effective eénforcement capablilities. The development of the
MRT - system and the: expansion of planned expressways will further
confribute Lo the 1mpr0vement of the existing traffic situation.

Figure.3.1
Major Transport System in Singapore
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FEEDIR TRANSPORT SERVICES

Important ones are as follows

Pcodcx’ﬂgﬁ: This is the most widely practiced feeder tlansp01t‘
mode in Singapore. Among the P¥D.officials who stay inc new.

towns ‘more than 40% use it ohe “ay or another

¥Watk: This is the largest and most unavoidabie feed01 mode -Af"
few limited surveys conducted “in SUTIS ‘indicate the contrary'
to expectations, people walk fairly ]ong undel proper B

enviionmental conditions.

Car (Klss & Ride, Park & Ride): This is a practice wh“rejn lg‘

o Among various [leceder transport modes jn Singapore, _thc mprs -s“,t*

person is driven by a car to a bus stop/interchange and then -~

transfers onto a publie LranspOIt to continue “the journey.f
Among the PWD officials, 35% of the Lotal 85% of the car- owning.

houscholds practice "kiss and ride." - Of those: who practice

"kiss and ride”, 21% do it daily and mainly to/from Ho;k On[

the other hand, only few practlces "palk and ride "

The access modes of Ang Mo Kio new. town.’ 1esidents are shown ih '

Figure 4.1.

FPeeder  bus  services cover major HDD. new  towns,  Jurong.
Industrial Area and other housing and- industrial estates. They

play within the new towns or industrial areas for - passenger
collection and distribution teo/from Lhe bus interchange and :

also for local travel within the area, -In 1987, there were 84

feeder bus services, out of which. 65 services o¥ T7% - operate -
in HDB new towns. Singapore Bus Service Ltd. (SBS) provides 59
services for the new towns except Woodlands and  Yishun new

towns which are scrved by Trans Island Bus Service (TIBS} The
feeder bus services are characterized with their short route

distance (6.9 kms on avoiage), wide coverage, frequent services .

(5.1 minutes frequency. ~on avetage), long operating hours
{usually 0500 Chrough 2400 hou1s) and cheap farc (mostly 15
cents only). Their operation are assessed as shown in Flgule

4.2,

The recently opened MRT provides high quality tramsport
services and the competitive opportunity for the public
transport system vis-a-vig private cars along :the MRT: routes.

However, it -1s also clear thaht an- overall Improvement of
transport services has to be addressed from the vicwpoint of
door-to-door transport service where the improvement of feeder
gervices is 1lkely to become a critical issue.

Tigure 4
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5.

FEEDER ‘TRANSPORT TMUROVEMENT PLANNING DIRECTION AND
OPPORTURTIES

o

It would be ideal to obtain an cefficient public transport
system that can be cowpetitive, or serve as an alternative for
private cars. Singapore is one of the countries which can best
achieve this goal due Lo the lollowing inherent factors: {(a) - a
strategically located MRT providing high quallty service
linking all major new towns, the CBl and other major traffic
generating sources, (b) administrative case of planning and
decision making In a city state with one level of government,
and (c¢) the presence of an Institutionally effective means and
capabilities of controlling urban development.

In order, however, to achieve the above goal eoffectively, it
is essential to look 1into the idssuc not only from its
transportation aspect but also from the total urban developnient
aspeet. Investments Into quality transport development always
require such sizeable resources that 1{¢ would be difficult to
be justified by mere replacement of the existing system with a
new system;
is developed as an integral and strategic part of the
envisioned total urban/community development scenario. The
overall plaoning goals of feceder transport improvement can,
therefore, be set as follows:

1t would only become fcasible when the new system

Improve the Living Environment
Short-term: reduce noise, air pollution
and other nuisances caused by rmotor
s vehicles.
Long-term: increasc overall amenities

PLANNING GOALS

IBprove Transport Elficiency and
Capabilities
M Short-term: restructure existing feeder
. transport system In compliance with the
MRT within the existing transport system.
Long-term: develop/create a wore competi-
tive new public transport system by
Integrating the MRT with the new transit
mode to substitute or compete with the
private car usage.

Encourage Better Urban Development
Short-term: provide transport services to
various land uses where demand exists/Is
expected.

Long-term: realize the
commuiity/urban development.

cavisioned

- Area LI

~and alrport-and recreational facilities,

Varlous areas identified for feeder transport Improvements are
categorized as follows: it
Area I: where better fecder transport system can be provided
For. new town residents and activities to make both inter and
intra new town movement efficient and to enhance better living
envirommental conditions,

I where better transport links and services can be
provided: between MRT stations and major traffic gencrating
sources such as Industrial area, educational facilities, port
] For example, one end
of a trip is a new town or.residential area, while on the other
end, various actlvity areas are distributed. To door-to-door

services, Area I must be considered simultaneously with Area I.

Avea. I1I: where a better internal circulation can be provided.
There are a number of locations where demand is high within a
relatively small area, hepee, it would require  quality
service. They include various parts of CBD, university campus
or science park, alrport complex, ete.

Arca IV: where the existing/planned trunk transport system can
be wmore effectively structured or supplemented by an. inter-
mediate capacity transit system rather than by ap expanding
trunk system. Development of secondary transport! route along
circumferential directlon has a great possibility.

Figure 5.1
Conceptual Understanding of Potential Arcas
of Teeder Service Improvement

:NEY TOWN/
RESIDENTIAL AREA
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GENERATING SOURCES
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AVATLABLE NIW TRANIST SYSTIMS

o

" tenance

Group I

Three groups of oxisting systems have been studled for possible -
{a) transport’
(b). lwpact on the.
‘technological
operation. and miln--. -
The selected. groups Df transport systems are..

introduction to cach of the case studies as .to: ..
capabilities, and felxibility In operation;-
environment; noise and aesthetic factor; = (¢}
maturity; ~(d) constriction cost; and (e). .
" ¢cosks .
as follows:

of  this -groupV.arc_ supporied
and - most widely -

Thc systems
lelatlvely matured - technologies IROS
particularly - in  Japan and USA. . An. - average
approximately 85 ‘to 100  passenger- capaclty,
rubber tyre. The systems are fully aultomated - and. -

sedy -

the transport capabilities
expericnces, they are considered the most realistic ones Lo be
applied In most of the new towns in Singapore

w1 e
applied S

“has -7
suppoxted by .
“moek
passenger demand of. 5,000 to 10,000/hour/direction. Considering; ‘
and technological ~maturity -and .

replesents minimonorailqulz

Group II: ThiS'group Spcc;flcally :
which have smaller capacity that Gloup I .-systems. . - Llighter " -
vehicle and monorail structure proVide{gbetter-I'ae9thetic‘;;
features. Although the application cases are yet limited, they ' =
are suited In CBD. recreational places and’' other _activity,_f,
centers., ) : S N B P
Group IiI: The systems of this group are expectcd Lo be m01@.

highlighted in the near future. One s the magnetic

systems- and the other more personal Lype systems.

Group I systems. The latter systen intends to plOVlde more
personal and flexible transport services.

The characteristics of the scleceted 1epresentative systcms are
shown in Table 6.1 and Flgure 6.3, ‘ _

Conventional monorail systems, various Lypes of LRT (nght Rall.

Transit) bus systems and PRT (Personal Rapid TransiL) wete not

included in the study.

1evitated .
~The former
with less noise and better riding comfort 1s an alte native to ..

Tablc 6 1

Outllne of Selectcd New Tlansit Systems

L svste fro
© |eathine

GROUP li GRaup 111
ol Dor_lmmdl Sydney H-Bahn
| Hetozover. - | H-Babn - " |¥inimonorat]
7| teedet to WD Teéder to- feeder L0- feeder to

"' CBD Loap $-Babn shutie. [HRE CBD §-Bahn experi-
- o I campns - {hoop . aental line

Clae s e 1.6

s 1050 450 00

| double track -

'sinéle Lrack -

single track

A0UBLE, . double track
Cunflguratio;l !o‘oli/'s?ilit'l,_lﬁe C[daep | shatede Loap shuttle
. Youtdance _\ ateral” | eentral- - [ vonntig bean | vunning bean  {lateral
P guidanc’é w7 ealdawee . : ' aridance
o fcar-Sepport s iubhel tyees | vubber-tyee | iubber Lyle_ {ridber Eyre  [magnctic
sl _[stul‘fed)__ iail')'- -isolld) - S les’i.t-a_tc_t_i
L |power ' v | el 3sov Toh, el 500V [3ph,alt S0 foc g0y
- iomiion O ‘;uiy‘ | IR 1
'“sueLKWxﬁm}sxnﬁﬂz 1L6x2.98.6 - | 82204 |3m@nes . f1.8x23m2.3
y R ik . RUUTTR R (7 units/train)| -
7‘,ﬂ_iﬁﬂﬁiMM}' 10.5 Chas o s o i |1
o femaciigeae. |15 T Hieg 0 A1opeemn - |n
| Velle]gprrmrmmort i froe’ ' s S B :
4. Speed Chphy |60 % A 50 133
~ace. (kafksse) |35 3.2 3.6 2.5 . 17-10.8
Bec. (ko/hfser) 133.5 2.4 1.2 2.5 1.5
Proguision Bﬂkw X ﬂltrain Wiw & 2fcar | 20w x dfear  [I7hw x 6/tvain | Linear molor
Gutdeway cancrcte PC cancrete & ste‘el'_ S steel steel
: partially steel |steel box i
| Stvae- |- = . -
uce  |Max. Gradient (%) |50 100 45 up 44, down 60 120
' . Cuevature {a)f 30 3! il 20 3
C . B P operation | In opevation - | Opevated enly  [Coasercial Connerclal
Current Status since 1985 since 1986 w/in University.[Operation Cperation las
T : Extension has starbed  [not started.
plamned.. 7/1/88.
' Osaka New Tran - | Atlaata A.P. Seatosa HSST
SEailar Systess Yukarigaoka YONA | Tampa A.P. Monorisl
. Saltama Ipa Line | Seattie A.P.
Others Changi A.P-

Source:

forked ont by Study Teak based on availabte fnfoimatiocn.




M-Bahn Station

Hiami Metro Mover

Figure 6.1
New Transit Systems Selected
For Case Studies
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The

CASE ‘STUDY FOR ARG MO KIO REW TOWN
bevelopment Needs
New Town Profile

Ang Mo Kio new Lown has sanic 200, 000
hectares of land is located im the north, about 12 to 15 -km. from

the CBD. The area extends over 4 km. 1n the éast-west and 3kmyo
tn the norih-south directions. —-Of. thé Lota] land; 87% s
dallocated for Tésidential use, while - 17% -and 16% " “are -for. -
industrial use and major road space, 1cspectively

33,000 cmployment opp01tunlties

lesidents occupying 740 Lol

e plOVideS.-”_]“.

Ang Mo 'Klo is served by both roads 1ncluding oxpreqswaye and the_',l

MRE. With the commencement of the MRT operation,” travel time
to 65 minutes of bus travel -time compaled to.MRT's
between CBD (City lall).
feceder bus system which is opelatcd with 55 buses at 3 to- 8
minutes headway, bétween 5:30%a.m. and 1:00 a.m.

90, 000 cash rldes or a Lotal of 128 000 paSSengcrs a day

Pxisting Traffic Denand

Tt serves -

along the MRT route has been reduced considerably: f01 example 55  ‘3f£
] 19 minutes
Feeder services are ‘dominated by the .

The total trafflc dcmand for Ang Mo . Kio ncw town is esLimated to .

be 405,500 motorized trips which comprises of 67% by >
and 33% by non-residents. Of the total, public mode shares -79%,
while private mode 21%.
are  the major transport modes for intra-town movenents ,
trunk bus, MRT, and private car are ‘the ma101 modes for
town movements {see Figure 7.1). o -

‘while
lntep~

traffic characteristics were examlned by and]yzing the
choice of trips based on the NIS resulis.

It 1s estimated that the average

Feeder
sub-modal
and walking are the main modes.

time spent for feeder transport of Inter-town movement ‘1s-roughly

16 to 17 minutes and the average dooi-to-=door tiavcl lee f01
intra- town movement 1s about 20 minutes., -

Irpact of MRT

impact of MRT on travel paltern is significant according to
llouschold Interview Survey conducted for Ang Mo Kio-residents:
reduced,

- Travel Time: 94.2% of the residents say it has been

while 5.8% say increased. The average reduction is 15.3
minutes. ‘ : .
- TFare; 91.4% of the residents say it has been Increascd, while

8.6% say decreascd. 'The average increase is 17 cents,

residents

Feeder bus,.school/company bus and  cayr

Feeder bus

8

'H-ﬁ'Wa]king

“. transport
- .residents
‘inter-tow
Ctown traffl

- existing o
.. decrease -
S dalstance cos i e
122,700 passengers _
bus passenger “tra

increased, while 36, SW say decreased
4 mjnutesl f:ffg-‘ REy

‘Feeder

Distanoe

Pigule 7 3

affic; demand for
Lhe following trafflc fo:

”63"5% ‘of “the residents say 1t has
The average'increase is

95% of the residents fee]

the DIODOSQd

'nduced traffic due to Lhe_
ost (sum _of time cost,
16w gide of the estimate

L1y lower than the: present

ffic of 0. The-high side of the
B estimate is as many as 224 200 passengels/day (see Tab]e T, 1}

:f0verall Txaffic Demand of Ang Mo Kio New Town

Intra-Town fraffie S
120110100 5040 30 20 10 |

Inter-Tamn Traﬂlc )
' -mzosomsoso )
.._4_!_.

Total= 198,000 Trips/day ~

- _: T’ptal:\ﬂ?{i.anﬂ Trips/day

for the Proposed New Transit System

: Table T.1
Fstimated Potential Feeder Traffic Demand

So.urce Ang P‘o Kio IIIS 1958

intra-Town Trips | Inter-Tosn Trips
: Resi- Non Resi- fon
Mode dents lkes, dents Res.
Tatal Aclunl Fub]lc 56.260 15,500 158,600 | 89,300
Demand: Ho. of j'rivatle 10,300 | 5,900 47,200 | 22,500
Trlps/Day )inlk 110, Ja0 - G, 209 -
Mciunl % of Tubllc G} 62.3 31.9 33.1
Feeder Bus Private ] 1] 0.8 0.9
Usor Walk 1] [} 4] 0
Esflmated pPubllc: HighA.ow 70/50 | 70/50 50/35 . 50/35
Share of Peivate: High/Low 20/0 [0/0 3640 30/G
NTS (%) ¥alk: Mgh/low 20/0 20/0 0 -
Tolol Potential High Shde: 224,200
Tesffle Domand low Side: 122,700




7.2

System Plan

For Ang Mo Kic, Group I system has been choschn becauso that iL N
can handle more cconomlically Ang Mo Kio  new Town's cxpectcdi;
transport demand which is considerably large, and there are iore

cases of  applications for Group 1. ,YSLQW"- with proven :i ﬁ

technologles and opelational cxp01icnces

Route plan of thé proposed {ransport ‘systom was prepaled wlth due

consideration given to network configulation, alignments and .-

location of stations. More specifically, the factors. ' considered: -

include; Traffic demand in terns of quantity dnd -quality,” re-

posed of 21.6 kms. of a single track loop route with 29 stations

and 420-meter statlon spacing. This plan can’cover - most of the

new town -arcas. excapt the Industrial arca near Yio Chu Kang

Station. It .1s also planned that the system can. be extended':'

Lowalds the east eventvally to form a legional gecondary . transit

route. The structures are planned,  as much as ' possible on .
avallable public spaces. They are- not placed in the- middle of

the roads but along the sidewalks for pa%seﬂger convenience “and
for acsthetic appeal {sce Figure 7 3 and. Figu1e 7 5)

The operational plan was formulated to meet Lhe maxlmum passenger

qiired transport service level (scheduled: speed._ riding comfort, -
accessibility}, land use, . availability of construction space,

environment, geographlcal conditions, &dnd mininum intérference of. .
existing structures/facilitles - The proposed route plan 1s com- -

volume of 150,000 to 200,000 per . day, with flexibility in’

operation and seivice pattern as demand changes Tt . will take 68

cars with passenger capacity of 75 per car. “The - system can
provide services at 3-minute headways during peak hours and - 5-6
minutes during off-peak hours with & four-car train ‘ An
alternative 'is to operate at 2- minute headway wlth a threée-car
train. (sce Figure 7.4) . ;

Control System is based on full automatlon, becausé the system
has wvelatively complex route conflguration and 1§ - {ntended * to
operate at short headways. Since train "operation Cis fully
automated, fare collection might as well be automated  foo.

Ewergency and safety wmeasures will also be plovided to. ieepond to
the concerns of the operator and society. In order to operate
and manage the proposed system, a sepatatc 01ganlzation .with
proper staffing is required. :

Flpure 7.2
An Imago of the Propdsed Cal for Ang Mo Kio System

Tlgure 7 3

Loéatlon of PrOposed Route

Flgure 7 4
Operatlbnal Characterlstics of
Selected Services ‘

S . e lnterchanqe L] HRI o o
- Rowte A 1 p [_T SRR : .

. LR [ ' T E:}t c. Item

- fdadiily S

Serv{cé Type

-8

Total
gperatlion

fv:;re o F : iE ]] b Futurt -
Lrpassien o .- ) ; ‘_ ; - - : hplm_ﬂ_w! gervice length
o : : o ’ o {slngle track
in ka) '
- Ho. of Sta.
Ave. Statlon
Spacing {n)
Max. Speed
(kph}
Scheduled
Speed {%ph)
Turn-arotad
Time (@in)
Headway (min)
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65
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C Hewe 7.5

. Figure 7.4)
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7.3 Yacility Plan _ LT e CUFigire 7.7 0
' ) , S Loy e e L Congeptual -1 ustration for
o Related facilities, 1.e., carriageway structure, stations and. P Ang Mo Kio Central-Station .
terminals, depol/workshop, were studled In detail with due | o P e e b
conslderation of; (a) preparation of a set of preliminary deslign’
standards to be applled for the proposed “system,.. including
loading condition, geometric standards for alignment, cspecially
minimum curvature and maximem gradient, (b} comparison - of-
concrete structure and steel structure, (¢} aesthetic aspect of -
structures; ~ (d) environmental consideration, and. -{¢) users.
requirement and convenience with particular regard to the
stations. . :

o The basic design policy for the stations 1s to - simplify
facilities as much as possible to lower costs, but o .allocate -
more budget for provision of access facilitles such as 1ift and
slope, Ang Mo Kio central station, was planned such-  that the
station be constructed right above the MRT so that passengeérs can
transfer directly from one platform to the ofher. {sce. Figure -
7.6 , Figure 7.7 and Figure 7.8} : :

o It is more cconomical to put both depot and workshop in the same e s M glive T, L
location rather than provide them separately. " Space requirement o oo Typleal Intermediate Station -
is approximately 1.4 hectares for two storey-type or 2.7 hectares ] R L T S SN R .
for at-grade type, location of which will be in the industrial
area, east of the New Town.

Figure 7.6
Conceplual Cross Sectlon of
Typical Intermediate Station

b

vCentral Sfétiqh Intermediate Stétion;'
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7.4

Project Cost and Evaluation

The total 1investment cost is estimated to be S$354'miliion' 01:'

S$$16.4 -million/km. {single~track length). Of -the - total
investment costs, Infrastructure costs, including civil. w01ks and

station/building, share 44% while vehicle cost ig. 20%  of. Lhc"

total. ‘The operating cost is estimated to be S$? 6 mil]ion/ yedr
or S%20,720/day. (sce Table 7.2 and Table 7. 3) .

The economic impact due to the completion of the ﬂprojecf' is
extensive on transportation, enviromment and urban development
aspeects. lHowever, the tangible benefits are limited. ‘Reduction

in travel time alone would generate an EIRR - of '8.5% at am

estimated average time value of $$3:1 for yecar 1988 and 5%6. 6 for
year 2000

The results of the financial analysis are summarized, as'follows:'

{a} Without government subsidy, t(he project will ‘not be
financially viable. . S

(b) If the government provides the cost of c¢ivil works and
stations, the project will produce a positive internal rate
of return of 2.7% at S¢30 fare level and 7.0% at 5¢40.

{c) If  the government provides for all 1hvestmeht costs, ~ with

the exception of vehicles, the project will give an

attractive financial return of 14% at S¢30 fare.

Positive environmental impact is expected in terms of noise and
air pollution. Although the presen{ environmental conditions in
the new Lown are wel)l within standard norms, the proposed transit
system would further improve the situation. Impact  on
landscaping is subject te the design of  structures  and
facilities. Light and single track guldeway could add positive
aesthetlie value to the new town landscaping.  Overall amenity in
new town environment is expected to be significantly improved.
Reduetion in road traffic will not only increase road safely but
will also increase road space, which can be of more and better
use to pedestrians and other non-transport activites in the new
town {sce Table 7.4).
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Table Ti z e
Summary af Investment Costs

nf01 Proposcd Ang Mo Klo System

Table

(K 3

Fstimated Operating Cost for

Proposgd,ﬁng Mo Kio System

#1D>0

+ Pasitive impact

: Pasitive linited fmpact
Insignificant impact
Enpact could be pasitive or negative

R . 'ZAﬂaunt _' o " Amount s
L ';‘lﬁf' FREL R SO DS R SR T tem '$8. 000 %
0. civitvork™ L dapae 10 ooemot 1) Vehiele Halntenance i.523] 201
21 Statlon/Building 23210 | - 6.6 -2) " Maintcrance of Fquip- 1
4} Deget. o ooees00 | T8 _ment and Faciities . o2,592]0 4.3
| 41 Ventelss - Sof10,720 .0 L 3y Recirie Consuuptlon 1,43 18.9
"5} Power Supply, 2 ABA90. 0 T 13T By Henpower : 1,330 118
| 8} (!ont*oVSIgnalling/ . O 5) . Overhead 1 9.1
Teleconnunicauuns 53 6!0 [ DS L% S ;
1 i 1. Total: 5 ooo 1,664 | 100.0
Ttal - 964,140 1| 00,0 - 4 ﬁi: ﬁﬁﬁriégf o 20.753 .
Costsike, [S!ngle tmck 1engm.) 184000 0 g :
' . Pable 7 4 :
anjloumental Consequences of Ncw TI&HSlL System
R 'impact aaé Posstble Eonseguenceq K 3::]_ 32:: f‘?‘;’;’
' Reducuon.in
" Soise and
Air Pollution O O o
... - ' Ay
Reduction Reraval/Ra- Saved space con .
in placement of — | be used for other
fL Bus Traffic Bus Fagility purposes
{nprovement
of foad Tra- PAN
fic Safety O O
Impact Gensratian {mproverent
o -l of 1S b of Transport O —_ —
Traffic - (| Traffie Ertnity
Fogification
to Pedestrian| | sk *k #
Changes Th Facilitias
Pedastrian —
Traffic flow ]
mpact on .
Landuse O O
Station
Construction Vijual . K
on NIS ffecis #* '*‘. R
Facilities el
Structures 1
[Biocking of
Sunbight and — - —
[ Follage |




a.1

CASE STUDY FOR SIMPANG NIW TOWN
Pianning Concept

The purpose of selecting Simpang New Town for a case study is to
assess  whether or nol a new transig system can be . nore
effectively applied when it is developed in an integral nanpner
together with the new town. ' ' '

The proposed Simpang New Town, located at the northcrn part of;
the 1island, approximately 20 km. from CBD, is expccted to

accommodate around 30,000 dwelling units or 120,000 persons. a
preliminary plan has been prepared by DB, Iis 1and arca, “which

extends 4 kms. nothwest to southeast and 2 kms. northeast to

southwest, covers about 700 hectarcs Including two onshore -

islands, 50 hectares and 90 hectares,; respectively.

New {owns are designed hased on the. neighbourhood conéeﬁt The

features of the necighbourhood unit will basically fit the

proposed new transit system when a station is  allocated to.-a

neighbourhood unit. Rach neighbourhood ‘unlt would have a radius
of 300 to 350 meters centred on a station to allow: casc . of

access. If  the current planning concept is modified to have

better Integration with the new transit ‘system, 'additional

advantages are expected, such as c¢lear segregation of car. from
pedestrian, better control of cars entering into  the communi ty
and a resultant increase in environmental amenity (see  Figure
8.2).

I'rom the tramnsport planning viewpoint, considerations were given
o the folliowing:

- Efficient linkage among various land uses within the New Town
nust be provided.

- Efficient 1link between the New Town and the CBD must be
provided by the linking system directly with the MRT at Yishun
Station.

- Since Yishun New Town s large enough Lo have Lis own system,
Simpang system will be separated from the Yishun one.

Route plan for the entire new town Is shown in Filgure 8.3,
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L Flgure 8.1

Figure 8.2

Alternatiﬁe Plannlng Concept for Neighbourhood
~ Unit Integrated New Transit Systenm
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8.2 System Plan Plgu1e 8.3

Concoptual Development Plan for Simpang New Town .

0 The preliminary physical plan for the proposed transpoft_.syStem :

of Simpang New Town has the following chardcterlstics: ; fé‘ig,
. o R . L ;_m'f;_ua!n .
{a) The proposed transport system will -have a- total  route . - SR TR
- lenght of 25 kms. (single track length}, ‘Including a - ”-;'ggghmwh‘"k R
connectlon with Yishun MRT station. | - x o-"-i o :':*ﬁﬁfﬁmﬁﬂ%;  ;i‘
(b)  ‘The alignment within the new town is basically .-at-grade, ‘ﬂﬁﬁﬂﬂgﬁﬁmp"f1L 
However, wherc the system intersects with roads -or BB
pedestrian paths, it will be grade- sepaiated oither “above . “'ﬁggn!ww»wa‘
or below ground level, . L o L) &.$,,-”Q;
(¢) With relatively long station spacing made possible‘due :to' ”o:E;%"“"=""f
Integrated development, Che average scheduled speed will be o iil*»ﬂ o
26 LO 29 l(ph T ) .&mmmm Pukﬂ
o . s ] Nu! & Pal e
{d) Loop routes within the new town will encourage access to : : fh:
various facillties and residential units locafed in- other

nelighbourhoods and stlengthen the community bond of the::_

residents,

fe) Stations will also be-conStructed'thording to. the"samc_-
Not only stairs but also slope and 1ift,

plapning concept.
whern  and where necessary, will be provided Lo fa01litiate
casy access and usce of stalions. :

The {transport demand of Simpanhg New Town was estimated based on
trip rate and travel pattern analysed in Ang Mo Kio New Town.
Total traffic denand was estimated to be about 307,000 person
trips/day. Considering the geographical -location and transport
network of the country, it is likely that the people would rely
more an the MRT when a good feeder system is provided. Simpang
New Town can be designed in such a way that people can have
access Lo the new transit system stafion with ease at a maximum
walking distance of about 300 m. The entire area can be fully
covered by frequent, comfortable, and fast services., It is,
therefore, not imposgible to atiract almost all public transport
passengers and even expect considerable diversion from private
transport. The estimated passcenger ridership on the proposed
system can reach 150,000 to 200,000 passengers a day, or even
MOLI'E. :

—jd—

- Figme 8 4 -
Conceptual Illustrations

~ of the Depressed Cayriageways




o The estinated total
The investment cost/km. is only about $gi2 million/kea..
even wlth the inclusion of a grade-scparated - scction . hetween. .

8.3 Project Cost and Evaluation

invostment cost 1is approximately. $806

million.

Yishun MRT station and the new town. This is largely due Lo the

difference in civil work for grade-separated and - depressed =
carriageways. The operating cost.  is  888.7 willion . or -
$818,780/day. (see Table 8.1 and Tablec 8.2) ORI :

The economic viability of this project is significantly high duc
to the reduced construction cost and the Increased - aceessibllity
through the integrated development approach.
will alse contribute to the reduction in space of major roads by
15 Lo 25% of the total road space. The estimated savings from
road construction alone is approximately 8328 mil]ion ,

With an estimated passenger pationage of 200 OOO/day, the ploject

would generate an FIRR of 3.4% at the assumed fare of b¢30/tr1p
(1f the governmeni shoulders ecivil works and station costs). An
inerease in fare to S¢€40/trip, on the other hand, would genelate
an FIRR of 4.3%, cven withoul government Involvement, ~except
land. If the project shoulders only the vehicle cost, the- FIRR
would be 15.6%, even with a S¢£30 fare.
cost of Infrastructure can be included into the new . town
developrent  cost, while Lhe operatlon is maintained by users Of
the system. :

Positive effects on landscaping and overall amenity of new town
due to the construction of the project would be more significant
than in the cases of Ang Mo Kio, as opportunities of 0001dinated
and integrated developments are higher.

The proposcd:system.

This implies- that the
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lablc 8 1

i betimatod Tnvestment Cost for -
E Pmr’osed__ Simpang Now.Town Systen

1 anount |

o) | w

.{339;22Q3gi3512;3
44,660 | 14.6

T | o1

= 5

2) Station/forsinal

S and Bui]ding e fig;sfo‘“fl 6.3
-3)..-Depot. e S | 27,8501 9.1
1 _ZVchicles « S TET600 | 23,5
1.5) - Power. Supply System '*.__53;420~” 1T
'GlfﬂContlol/Signalling/ B T RSN
i Telecom %ystems yl;g ;_}; -49,590 | 16.2
'Total x7jf{f;}[sﬁ;*7””“_  | 505,870 | 100.0
':Cost /km (€1ng1e track length) 512,230f e
Table 8 2 -
: thlmated Operating Cost. for _
Ploposed Simpang New Town System -
e Amount -
Cost Item - (Sg 000) %
1) Vehicle Maintenance 2,212 | 25.4
2) Maintenance of Hquipment
: and Facilities 2,418 27.8
13) Electric Consumption 2,085 24.0
4) Manpower . 1,199 13.8
) Overhead: 10% of the above 771 9.1
Total: per year (Sg 000) 8,705 100.0
per day (Sg) 23,849 -

Table 8.3

Comparison of Construction Cost Between
Grade-Separated and bepressed Carriageways

Grade-Separated
S¢ 12,280/l

Depressed
8% 6,310/km




9.1

CASE STUDY FOR OTIER ARFAS

AMK - Hougang .M. Parade Route

The -study arca complises three major communities Ang Mo Hio andU'V
Hougang new: towns and Katong.  The study arca has a - population--'
of 230,000 and 66,000 employment in 1981 (excluding Ang: Mo Kio ..

new Lown) and since then, has been growing rapidly.  The . route

provides the Flrst major circumferential transit service in-- . this

region and 1inks ¢entral corridor with eastern corridor directly L‘f o

The route extends 12.6 kn. with a grade sepalated system

The expected passcngers are nainly Chree types: traffié‘ monhg' o
within. the study area,  -feeder traffic to/from the MRT and trunk .- =

bus = and inter-zonal {raffic moving  along the route. - The- L

potential 112,600 passengers . f01m roughly - 17% of the = total

_ traffic demand of the study area. A high density of lefflc ‘1sg-_-":"”
foreséen in the scctlons botween Ang Mo Kio and Upper - Serangoon & =

Road and near the HRT in Katong areca, whele the sectional trafflc. :

was estimated Lo be about 55, OGO/day

The same system as that for Ang Mo Kio has been bclected to be .

Integrated with the Ang Mo Kio system. Accordingly, =~ the
integrated system will .not only function as a feeder transport =

but alsoc as a vital seccondary transport roule to strengthen' and
complement the trunk system. There are 18  stalions -with  an
average station spacing’ of 700 meters.  -The system - .provides
services at three minutes ‘intervals during peak hours and 5 to: 6

minutes during off-peak hours with_twofcaratralns.. The - average
travel time is 25 minutes (one way) with a scheduled speed of 29

kph., The estimated constructlon cost of the project. is about S§
340 million or S$13.3 million/km.. Opérating ‘and maintenance

costs are 586.6 million/ycar or-8817,950/day on the average. ~ =

The project is economically feasible. Time savings of 5 minutes
per passenger alone would give a B/C ratio of 1.4 at 2% discount
rate or EIRR of about 5%. The expected Impact of this project is
also on the wurban development. With Ang Mo Kio  new transit
system completed, Incremental cost benefit ratio. f01 this route
becomes more favourable.

Financial viabllity of the project is assured_lf the government
will assist in providing part of the infrastructure costs, 1f
civil works and station costs are shouldered, the project
generates TFIRR of 5% and 10% under the average fare of S¢50 and
S¢70 for 100,000 riders a day, respectively,
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9.2 Orchard - Sentosa Roule

0

The study area is characterized by a combination of different
land  uses. Orchard and Sentosa are two major tourlst
destinations, and the areas in between comprise of new town,
industrial areca, commercial area, and others, Approximately
150,000 persons in 1981 reside in the arca. Two projects are
currently underway. One is the comstruction of a causeway fto
1ink Sentosa Island wifth (he Mainland., The other is to develop
Sentosa 1Island farther to attract morc visltors from the 1987
record of 2 willion o about 4 million by the early part of
1990s.

The estimated total traffic demand of the arca is about 435,000
trips/day, of which the potential demand for the proposed system
is roughly 100,000 trips/day. Non tourism f{ralfic of aboul
90,000 trips/day is dominant during weekdays, while Sentosa
traffic will increase sharply to about 40,000 on Sundays and
holidays after the completion of the planncd development.

Options for the system will include minimonorails (straddle type
and suspension type) and the type of Ang Mo Kio new town. The
system [for the route should be separated Irom the existing and
future systems of Sentosa Island considering that the required
performance 1s different between the two systems and handling of
vigitors and control of entrance are casicr. The proposed route
runs  through 6.6 kms,., double-track, with 10 statlons of an
average spacing of 620 meters. The system with a 150-passenger
capacily train provides services at three ninutes interval during
peak hours and 5 to 6 minutes during off-peak hours,

The cstimated construction cost of the project is S3158.8 million
or 5%14.2 million/km. Operating and nmaintenance costs total
$83.6 million/ycar of S5%9,800/day on the average.

The project can also be considercd economically feasible by
taking into account expected time savings only, The estimated
B/C ratio of the project is 1.7 at 2% discount rate. If the
average fare of S¢50 for 100,000 passcngers can be charged, the
project will generate an attractive financial return of about
15%. (It is assumed that Government will shoulder clivil work and
station costs including land.)

One unique characteristic of this rouie is its role In providing
a direct 1ink between Orchard arca and Sentosa. This route,
thervefore, will not oly cncourage tourism development in  Sentosa
but will also integrate twoe strategic areas. The system musl be
developed in an integral manncr with the urban/toursim
developuents.,

Flgure 9.2
Orchard-Sentosa Route
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9.3

0

Orchard - Marina Contre Corridor

The new transit system 1Is aimed at revitalizing hoth
transportation (accessibility) and urban development.  The
existing internal transport svstem, lnciudlng walking, does not
necessarily provide a high level of services which would restrain
more attractive commercial developments in the future.  This
Project intends Co propose a concept of improving and enconraging
internal activities through the introduction of a new transit
system  that  considers uscrs requirements, flexible operation,
acgthetic appeal, and urban development, :

 The study area covers Orchard, Bras Basab, and Marina Centre. .In

1981, the population was only 18,000 while employment was 64,000,
It has been estimated that population will decrease to 13,000
while employment will increase to 101,000 by 1990.

Total traffic demand of the areas Is about 420,000.
demand for the proposed system consists of the LXlSL]ng motorized
trips moving within the arca, feeder traffic to/from the MRT and
trunk bus and diversion from pedestxidns With all modes of
transport with  good coverage and serviees, potential
traffic demand is not cxpected to be so large interms of - volume.

There is, however, a higher percentage of tourists and shoppels,
and, thus paironage  to the proposed system, may be. ‘Jargély

affected by the level and nature of services whiclhr the system:can
provide. It is estimated that the proposed system would attract.

roughly oO Lo 60 Lhousand passengels a day.

A suspension- typo minineonorail was selected. The route consisté
of two loop routes; onc with a lenght of 5.1 kus; to- selve the -
Orchard arca and the other with a lenght of 8.7 kis. to ' cover -

Marina Centre and Bras Basah areas. A number of statlons :were
allocated close to the major buildings to facilitate direct

access (o passengers. A total of 34 stations were. plovided with,
average  stalion spacing of about 250 meters. The ‘system  with
smaller passenger capaclty provide frequent services throughout

the day. Construction cosl is estimated to be $$235 wmillion for

both system. lligher unit construction costs of $%26.7 million/km

is expected due fo the siructures and stations in heavily
developed areas along the proposed rouie. Opcration  and
maintenance costs are about 832 9 million/year or S%7,940/day.

The economic viabillty of this proposal needs examination more in
its Integration/compatibility with urban development than purely

Trom ftransportation aspect, although the e¢xpecled benefits from

transportation (mainly time savings) are considered large.

The associated financial viability also depends largely on  the
extent tChe government can provide the infrastructure costs, If

Potential

the - government cair cover clVii works' éost while . commercial
cstablishments = cover . station cost and .users take care of the
rest; the project is financlally viable w1th the assumed fare of

"about S¢1 for 50 000 passengers. .

: Figure 9 3 S
Grchard ﬂarina Centre Route e

S Table 9.1
Outline of the Operation
“of the Proposed System for
- Qrchard Corridor Route
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1) Royie of lenqlh RETE 1.7 ke
2} No.' Statiess 7. 13
3) Ave 5e<tioq Spac!ﬂg T 230 soters

0 Bo. of ‘lraim 15 % 2 (spaced 7 + 2 (spared
$) Ho. of Lars/Teeinm y 1

£) Yo, of Cars Required 3 ’ ] :

l) (upacny of a Cor - 45 postengers | 45 passengers

8).Hesduay @ peak’ 1.5 -2 1. 5 -2
i effapaek 3-35 -5
9. Scheduied Speed . T ) l5 5
10) Tora Ardiag Tise'. il nirutu H afagtes
S| 10Y Frequencias R B)OId'ny . - 310/ day
cf12) Yeatnsias o oo | 2,000/ day 1,10 sy

13) Corving ' 7000/ 48y - 1 280/ dsy

~enow Qrehard foyle A g R @] sn.w Nea

e 500 pelers (106 W reate -

Profile of the Selected System"‘f'

FigULG 9 4 .










	Cover
	TABLE OF CONTENTS
	1. INTRODUCTION
	2. URBAN DEVELOPMENT PROFILE
	3. URBAN TRANSPORT SYSTEM
	4. FEEDER TRANSPORT SERVICES
	5. FEEDER TRANSPORT IMPROVEMENT PLANNING DIRECTION AND OPPORTUNITIES
	6. AVAILABLE NEW TRANSIT SYSTEMS
	7. CASE STUDY FOR ANG MO KIO NEW TOWN
	7.1 Development Needs
	7.2 System Plan
	7.3 Facility Plan
	7.4 Project Cost and Evaluation

	8. CASE STUDY FOR SIMPANG NEW TOWN
	8.1 Planning Concept
	8.2 System Plan
	8.3 Project Cost and Evaluation

	9. CASE STUDIES FOR OTHER AREAS
	9.1 Ang Mo Kio - Hougang - Marine Parade
	9.2 Orchard - Sentosa
	9.3 Orchard - Marina Centre

	Cover

