4.2 Feeder Bus Services in New Towns
Generally speaking, the feeder bus services in new towns are
well-structures and extensively developed. The residents in
most of the new. towns are covered by feeder bus ‘services within.
250 to 300-meter radius. Table 4.6 presents the summary- of
feeder bus routes, while Figures 4.2 and 4.3 show the feeder
bus routes and their coverage for individual new towns.: . Ang Mo’
Kio, Bedok, Bukit Batok, and Jurong East are the new. towns best
served by feeder buses. Bukit Merah, Clementi, and Queenstown'
new towns are not fully covered by feeder huses but are
complemented by trunk services. S
Table' 4.6
Feeder Bus Services in HDB New Towns
S Area - F.
_ Total Covered};fAverage
No. of |Round Trip| No. of |by 250m: {Bus Stop
: Feeder Distance Bus [ (% to ~ Spacing
New Town Bus Routes (Kms) Stops | Total A.) {m)
1. Ang Mo Kio. 7 95.2 141 - - 100 390
2. Bedok _ 10 78.5 172 100 - 460
3. Bukit Batok 4 20.4 © - 56 95 370
{4, Bishan) - L= s ‘ - .-
5. Buki Merah 5 20.1 56 - 100 360
{6. Choa Chu Kang) - - e “ -
7. Clementi 4 16.9 42 100 400
(8. Geytang) - ' - - - -
9. Hougang 5 34.5 82 90 420
(10. Jalan Besar) - - - - -
11. Jurong East 4 35.8 - 89 100 400
12. Jurong West 6 74.9 191 - 80 390
{13. Pasir Ris) - .- - L& . -
14. Queenstown 2 13.2 32 90 . 410
15. Serangoon 2 8.8 23 | 100 380
16. Tampines 4 18.0 48 70 380
17. Toa Payoh 5 25.4 60 ~ 100 420
18. Woodiands 2 9.2 n.X. 65 n.k.
19 Yishun : 5 33.8 76 85 440
{20. Bukit Panjang) - - - -
TOTAL 65 444,7 1,068 - 410
Source: Worked out based on Figure 4.2 And and Appendix A.
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4.3

Feéqef'Bus‘Dperationﬂin_New'Towns.

4.3.1.- Operational Characteristics
In 1987, SBS operated 318 buses or 14% of the total SBS bus
- fleet for 58 feeder routes in 12 HDB new towns. . The buses are
f-m95t1y;siHQIE[deckers;ﬁthepe3were; however, 19 double deckers
_._al]ocated.fpr'JurongaEast“and West new towns.  SBS feeder buses
~Ooperated a total of 63,000 bus-kms per day with a total of
- 9,270 -scheduted trips. 7 T o
An-average feeder bus service operates 6.8 kms long route
_ {round trip) with 5 buses, while ‘an avérage bus travels 199 kms
per-day with an average round trip time and speed of 29 minutes
and 14 kms per Hour, respectively. Feeder bus service operates
usually from 1730 through 2400 hours (departure time at
- Interchange/terminal), approximately thirty minutes earlier or
later than trunk bus operation. Some services operate until
0100 of the. following day. - ' : :
A rundown of the operational characteristics of feeder bus
©oservices 1s shown in Table 4.7. P
Table 4.7
Operational Characteristics of Feeder Bus Services
TR L Total : : Frequency
No. of No. of Kms Run/ [ No. of | Average
Buses Scheduled | Bus/ Trips/ | Speed Off-
New Town - Allocated | Trips/day | Day Bus/day | (kph) |Peak Peak
1. Ang Mo Kio 55 1,417 223 26 14.0
2. Bedok - 64 1,487 182 23 14.3
3. Bukit Batok 4 661 56 95 370
(4. Bishan) 15 - - - -
5. Buki Merah - 170 56, 100 - 2R
{6. Choa Chu Kang) 22. - - - -
7. Clementi 9 191 42 100 400
(8. Geylang) - - - - -
9. Hougang 24 191 82 90 420
{10. Jalan Besar) - - - - -
11. Jurong East 27 239 89 100 400
12. Jurong West 42 239 191 80 390
(13. Pasir Ris) - - - - -
14, Queenstouwn 6 173 32 90 410
15. Serangoon 4 206 23 100 380
16. Tampines 20 214 48 70 280
17. Toa Payoh 30 150 60 100 420
18. Woodlands n.k. n.k. n.k. 65 n.k.
19 Yishun . n.k. n.k. 76 85 440
(20 Bukit Panjang) - - - - -
TOTAL 318 9,270 1,068 = 410
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As shown in Table 4,8 the average route length - (rouhd'trlp_
distance} of 65 feeder services is6.8 kms, although it ranges
between the one shorter than 3 kms and the ohe Tonger than- 10 -

ksm.

Tab?e 4 8

DTStPIbUtTon of Route Length of Feeder Bus Serv1ces'

| Route_Leﬁéth'

“No. of

(Round- Trip - o
‘Distance): Kms Routes ~ | % to Total

0 -2.99 3 . 4.8
3.0 = 4,99 19 29.2
5.0 -6.99 18 °7.7
7.0 - 9,99 16 24.6
10.0 - above 9 13.9

Total | 65' 100.0°

spacing of 410 meters.
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_Details_of-thé_operationaT characteristics are as follows:

1

2}

Frequency of Services

Feedér buses have relatively frequent services as shown in

~Table 4.9. particularly during the peak hours, 55% of the
. services:are operated with 3 to 5 minutes headway. '

 'fab]e 49

o Frequency offFéeder Bus Service. |
- | Peak'Hours | Off-peak Hours
Hegdway' Ne et
_jmnx | Routes (%) | Routes (%)
3 -.4.9 32 {{85.2) 2 3a|
5-6.9 6 { 10.3) 22 (37.9}
7 - 9.9 11 | {( 19.0) 20 | (34.5)
Qver 10 _ 9 ( 15.5) - 14 (24.1)
Total ~ | 58 | (100.0) | 58 | (100.0)
Average ' o ’
fmin) 4.9 7.4

: Sogﬁce: Horked out based on Appendix A

Trave] Time?

Travel time comprises waiting time, walking time,
access/egress time between bus stop and residence, waiting
time at bus stop and/or bus interchange and riding. time on
feeder bus. Table 4.10 shows the average walk and wait
time required within new towns. This indicates that a

“considerable amount of time needs to be spent only for walk
and wait.- Passengers who go out of new towns are required
to spend 24.5 minutes and 33.4 minutes during peak and off-
peak hours, respectively, for walk and wait purposes. The
figures do not vary wmuch by new town and it is commonly
observed that the wait and walk time of off-peak hours fis
approximately 10 minutes longer than that of during peak
hours.

 Travel tfme between new towns and the CBD is shown in Table

4.11. Although the estimated figures at this stage are not
considered fully accurate, it indicates travel time within
new towns alone .reaches at least 30 to 40 minutes and seems
to share a considerable portion of the total travel time

hetween new town and the CBD.

It is estimated that SBS feeder bus services carry a total of
about 695,000 passenger trips/day, which account for 30% of the
total daily passenger trips of SBS bus services {2.31 million
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Table 4.10

SBS buses
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Average Walk Time and Wait Time at Bus Stops/Interchanges of New Towns
' Waiting Time at Bus Total (Malk + Wait) Time: Min
) Interchange Min. - - — - e
Access Time | Haiting Time at . - - From Residence From Trunk -DBus
{walking to | Hedrest Bus Stop| Feeder Trunk - To Trink Bus Yo Résidence
Bus Stop) f— : - : o : e o
tew Town us m;“zp) beak Off-peak |. Pegk  Off-peak Pe_ak_ D_ffvpe'a_k . _Pi:__ak Off-peak. Peak  Off-peak.
1. Ang Mo Kio 8.2 7.8 . 10.3 7.8 %.5 5.3 12.8 ?5.3 . 28.0 16.0 - 17.7
2. Dedok 5.4 T .5 2. 6.9 -11.8 9.5 4.6 72.4 . 328 | 1230 12
3. Bukit Batok nk. n.k. n.k. .k ook n.k. n.k. n.k. n.k. n.k. n.k.
5. Bukit Herah n.k. n.k. k. n.X. n.k. n.k. n.k. n.k. n.X. n.k. n.ke
7. Clementi 7.0 7.0 12.4 13.0°  16.4 1.8 5.0 25.8  34:.4° 20.0 234
9. llougang 5.9 9.3 15.6 8.4 - 13.7 12,6 . 16.0 2.8 37.5 4.3 19.6
11. Jurang East 5.1 10,3 13.5 7.9 12,1 Y90 1446 24.4 33,2 13.0 177 -
12. Jurong West 4.5 7.4 131 8.0 . 11.3 11.0.  15.4 S 22.¢ 330 12.5 15.0
14, Queenstown n.k. n-%. n.k. . n.k. n.k. ok, n.k. n.k. “hak. n.k. n.k. -
15. Serangoon n.k. noko n.k.. n.k. n.k. n.k. n.k. mk. . n.k. n.k. n.k.
16. Tampines 7.3 7.9 10.0 . 7.9 10.0 0.0 12.4 25.2 9.7 . 15.2  17.3
V7. Yoa Payoh 5.6 1.1 135 7.0 1.9 8.4 - 14,1 7. 332 12.6 175
Average 5.2 B2 127 B2 1.7 10.1° 14.5 M5 33.4 4.4 18.4
Source: PiD Officials Survey.
1/ data with less than five samples 3re shoun ‘as k.
Table 4.11
Travel Time Composition Between New Town and CBD
1/ RERS
Total Walk and~ o _Estimated
Wait Time from Ave.l/. | Total Travel
Residence To Riding Time within Riding3/
Trunk Bus: Min | Time of New Town Time of .
Feeder Bus c Trunk Bus
New Town Peak Off-peak Min Peak Off-peak [to CBD: Min
1. Ang Mo Kio | 25.3  28.0 12.0 37.3  40.0 |. . a3.0
2. Bedok '} 22.4 3z.8 12.0 34.4 44.8 . 40.7
3. Bukit Batok [ n.k. n.k. 8.0 32.5 41.4 67.0
5. Bukit Merah | n.k. n.k. 8.0 I 32.5 414 . 25.7
. 7. Clementi 25.8 34.4 10.0 35.8  44.4 - 50,0
9. Hougang 27.8 37.5 12:0 -39.8 - 49.% - 39.6
11. Jurong East | 24.4 - 33.2 12:0 36.4 45.2 -57.0
12. Jdurong Yest | 22.9 33.0 12.0° 34.9 - 45.0 54,0
14. Queenstown n.k.-  n.k. 10.0 34.5 44.4 . 39.3
15. Serangoon n.k. n.k. 10.0 34.5 44.4 50.1
16. Tampines . 252, 29.7 8.0 33.2 37.7 70.5
17. Toa Payoh 21.1 33.2 8.0 29.1 41.2 . 31.5
Average 24.5 33.4 - - - 47.4
Source: 1/ PUWD officers survey
2/ assumed
3/  estimated based on scheduled turn around time of




passetiger trips in 1986).-. The number of - passengers, -passenger . -
~ per_bus-km-and per trip by new. town are shown in Table 4.12.

It shows that feeder bus services in Ang Mo Kio, Bedok, Bukit
Merah, Clementi, and Toa Payoh new towns have a large number of
‘ passengers.per bus-km, bécause these new towns are already
_deveiopedaand;dema_d‘ofzfeeQerdbuses-15:1arge,compared with

their route distance.

Table 4.12

Feeden Bus Passengers (535)

Ao e ofl] oL of | No. of]  HNo. of
. No. of [ Pass. .} . Pass. . .| Pass. |Scheduled
Cash Rides; Per Day |Per Bus Km |Per Trip {Trips/day

. Ang Mo Kio | 89,837 | 128,339 | ~12.43 | 90.
. Bedok .. . 102,823°| 146,890 | . 14.19%. .98.
Bukit Batok 205,101 28,716 | . 8.47 - | 43,
Bukit Merah=| - 34,044 | 48,634 12.85 b2,
. Clementi 14,783 21,119 | - 13.13 52.
. Hougang. 37,080.-| 52,971  11.47 79.
. Jurong East. 39,131 .| 55,901 . " 8.69 . - 77.
Jurong West: 61,954 88,506 |  -10.10 ' 110.
. Quéenstown ) 2,297 |. 3,281 | . 3.18 - 20,
. Serangoon - 3,516 5,023 | 5:83. - 26.
.. Tampines 33,678 48,111 | 11.06 50.
. Toa Payoh 47,521. | . 67,887 15.04 | .76.

1,417
1,487 -
661
929
406
663
721
-804
157
187
953.

885

. . e . . R P .
NN W R MO O DS B,

Total - 486,765 | 695,378 | - 2| 9,270

Average ©11.58 | 75.0

Source: SBS, 1987.

1/ WNo. of Passengers/day has been estimated as follows:
o ‘No. of Cash Rides/0.7. .
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-According to the survey from $BS, a total of 255 arriving
feeder buses at Ang Mo Kio bus interchange carried 12,188
passengers for an average 62% of their load capacity, while 269
departing buses carried 7,538 passengers for a. low- average of
40.7% of the1r 1oad1ng capacaty as shown 1n Tab]e 4 13.

. Table 4. 13

Capac1ty Ut$11zat1on of Feeder Bus SeFV1ce
at Ang Mo Kio Bus Interchange '

(AM Peak: 0600-0900)

Arriving Departing

Service Average - _ Averagé ~ Buses
No. No. of} Capacity| Buses | No. of | Capacity [ Over 100%
261 56 75.3 10 59 40.8 4
262 23 | 44.9 i 25 9.2 0
265 a5 | 82.9 16 47 156 0
266 50 | 61.8 5 48 | 28.1 2
267 42 | 33.3 0 45 75.5 18
269 39 | 61.7 0 45 42.3 4
Total 255 62.2% 32 269 | 40.7% 28

Source SBS

1/ Average capac1ty is assumed 77 for single decker _
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4.3.2 Bus Interchange

major new towns play .an
7 tant r ~bu : Feeder. service and trunk
: oservice are distinguished from each other and integrated at the
- bus. interchanges. At present, eight new towns are provided
With bus interchanges. An exampie of a bus interchange is
~shown -in- Figure 4.4, while the layouts of the others are shown

~“Bus interchanges. constructed in -some
~Amportant role for bus passengers.

- in“Appendix 4.B.

- Tabl 14, gives an indicative level of bus passenger traffic
_.at bus interchanges in selected new towns. A total number of
board1ng/alightfng_passengersrat'bUS interchanges reach
approximately 20,000 to 30,000 for three hours of morning peak
- period.. "A bus survey conducted at Ang Mo Kio. shows that about
3,000 passengers concentrate  in Jjust 15 minutes during peak
-~ hours, which results in congestions at the interchange. '

Table 4.14

Boarding and Alighting Activities in New Town

Interchanges/Terminals
- (AM Peak: 0600 to 0900 hours):

Total =

1 Total .

- \Alighting ‘| Boarding
: , , Month of . From Feeder - [On Trunk _

New Towns Survey - |Services Services Total
Ang Mo Kiol/ Jul .87 12,604 17,438 - | 30,042
Bedokl/ -  May. 87 | 13,422 16,448 | 29,87
Bishan Jut 87 _ - 492 492 .
Bukit Batok . | Sep 87 3,258 2,569 5,827
Bukit Papjang | Ju187 | - 977 - 977
Clement] /May 87 1,493 2,505 3,998
Hongangl/ Sep 87 4,580 3,686 | 8,226
Jurong Eastd/ Jul 87 4,500 5,638 10,138
Tampines . Jul 87 - 8,533 16,794 . 25,327
Toa Payohl/ Apr 87 6,768 12,059 18,827 |
Source: SBS

1/ These new towns are provided with bus terminals.
7/ The traffic counts are all bus services (i.e.,
" and Scheme B) terminatign/originating from the town interchange/
Traffic counts on trunk services running through the

town are not included.

terminal.
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F1gure 4, 4

Layout of Ang Mo Kio-
-Bus Interchange .

- No..of Bays Avallable

© 63

End-on Berths . : 29
Sawtooth Berths : 7
'Layover Bays 34
No. of Serv1ces _ 25
© Trunk Services 18 -
: _Feeder Ser\nces 6
Source_: SBS '
ANG MO KIO AVE -8
e '




4.3.3 Financial Aspect of Bus Operation
. Feeder bus -service introduces a flat fare system. The are
- Jevel.is  set such that {t 1s cheaper that that of trunk bus
- sérvice. As shown “in Table'4.15, ‘nearly 90% of the feeder bus
services charge only 15 cents; while the rest, mostly 30 ‘cents,
- and-one ‘route charges 40 cents. On the other hand, trunk bus
service-applies a distance fare, with a minimum fare of 40
- Ee?gsnup-toj3.2'kms.jCon¢ession stamp/price is shown in Table

 Table 4.15

- Feeder Bus Service

No.of [
Services | . %

| 15 cents flat fare | 52 | 8
7 30 cents-flat fare 5
| 40 cents flat fare -

)
- R I
- N

g
M T R . P

s | 10

=]

Source: SBS Mini Bus Guide 1986
Table 4.16

Concession Passenger Price

Type of |- Price of Monthly
~ Passenger _ Concession Stamp

b,

- Primary Student $12.00
Secondary Student 15,00

. Provisional Pre-Vi 15.00
Student 'A' : 27.00
Full-time National
Servicemen 33.00
Shareholder 40.00

"Source: SBS Mini Bus Guide 1986
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The financial status of feeder bus Operation 1s shown in Table
4.17, with simple comparison of the estimated operating cost
and the income from cash rides. It shows feeder bus. services
in all new towns are financ1a11y deficient.

Table 4.17

Income and Gost of Feeder Bus. Service

Dai?y,Incomel/ Estimatedg/
from Cash Operatin Income
New Town Rides (S$) Cost (S$? Cost
1. Ang Mo Kio - 15,083 19,250 78.2
2. Bedok 16,064 22,400 | 7.7
3. Bukit Batok 3,015 - 5,250 57.4
4. Bukit Merah 5,107 - - 7,700 66.3
5. Clementi 2,217 . _ - 3,150 70.4
6. Hougang 5,562 - 8,400 66.2
7. Jurong East 5,870 10,010 58.6
8. Jurong West 10,193 15,470 65.9
9. Queenstown 499 2,100 - 23.8
10, Serangoon 527 1,400 1 37.6
11. Tampines _ 5,052 7,000 72.2
12. Toa Payoh 7,128 10,500 67.9

n50urce: Worked out baSed.on SBS Data

1/ Income = Da11y Cash Rides x Fare
2/ Cost:
~Mumber of Buses Operated x $350/day for single deck
$420/day for double deck
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4.4

for. PWD Officials" condiicted by the Study Team.

Assessment of Feeder Bus Services

,Existing_feEGér;bus;service'wérefpreliminari1y assessed based

on the*”Limited:HIS»SUrvey“fand'thej”Feedér Transport Survey
: : P . ey It is. to be
noted that the analysis made here has not fully reflected ‘the

results of the above surveys because the data processing has
-not been completed yet. =

1) Use of Feader Bus Service

As shown'in Table 4.18, those: residing in new towns use

- more. frequently the feeder bus services. Thirty-eight

-pelrcent of the-new town residents use feeder buse

éervices,-whi1e only 17% of the residents in other areas
0. - ' o o

~Table- 4.19 shows those who belong to non-car-owning
households rely inore on: feeder bus services (approximately
46% of them can be compared with 24% for those of car-
owning-households. , ; .
Dependency to'feeder us services varies by new town. More
~-than 50%. of ‘the -people use feeder buses in Jurong East and
- West, Tampines. and Toa Payoh new towns, while only about

20% do in Bukit Batok, Clementi, and Serangoon new towns,
as shown in Table 4.2. ‘ _

Table 4.21 shows the fréquenqy of using-feeder buses. An
average feeder bus user uses the services for 5.5 times a
week. : : '

Table 4.18

Use of Feeder Bus Services

NHo. of Persons (%)

Bus User | Non-Useri Total
Residents in HDB 117 190 307
new towns (38.1) (61.9) | {100.0)}
Other than HDB 52 250 U2
new fowns (17.2) (82.8) | (100.0)
Total 169 440 609
{27.8} (72.2) 1(100.0)

Source: PWD Officials Survey (1987)
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Table 4.19

Use of Feeder Bus Service by Car Ownership

Nd. éf pérsdns.'

Bus User 'l%mm@r}s'fTﬁﬂf-”
Non-Car-Owning- { . 92 110 | o202
Households (45.5} - (54.5) o (100:0)
Car-0wning 25 .80 ‘:  105 -
Households (23.8) (76,2} | (100.0)
Total - 117+ © 190 . - 307,
' ~-{38.1) (61.9) (100.0}
Source: PWD Officials Survey- N '
Table 4.20
: 'Use-Feedér'BUS Sekvice-hy Zone -
No of Feeder | Total Route |% of Feeder
“New Town - Bus Routes | Length. (Km}: |- :Bus. User
1. Ang Mo'Kio 7 . 55.20 | 40:0
2. Bedok ' - 10 78.52 | 43.4°
3. Bukit Batok - 4 20.44 22,7 .
4. Bukit Merah 5 20.05 -
5. Clementi 4 16.93 | 27.8-
6. Hougang . 5 34,51 ] - 43.5
7. Jurong East 4 35.76 563"
8. Jurong West 6 74.85 61.5
9. Queenstown 2 13.22 : -
10. Serangoon 2 8.80 20.0
11, Tampines 4 18.02 52.4
12. Toa Payoh 5 25.42 - 52.0°
13. Woodlands 2 9.20 o=
14. Yishun 5 33.75 ~ 45,5
~ Total Average 65 444 .67 38.1
Source: 5BS
Table 4.21

Frequency of Feedér Bus Service Usage

by Trip Purpose {Multi-Answer)

0 1-3 4-5 6-8 9-10 11~ Total Aver'agey Averageg

To/From Hork 75 - 15 - 2 31 8 38 163 . 5.5 9.9
To/From School 164 1 1 3 1] 0 169 0.1 5.0 -

Part of Work 162 5 0 1 1 0 - 169 0.1 3.6
Perscnal Business 148 12 5 3 1 0 169 0.4 3.6
Shopping 122 40 5 2 0 0 169 0.6 2.0
‘Recreaton 147 19 2 1 4 0 169 0.3 2.2
Social 127 30 0 8 4 0 ] 169 0.7 2.7

Total 945 122 23 45 10 38 1183 1.1 5.5
Source:

1/ inciudes 0 time
27/ excludes 0 time

PWD Officials Interview Survey
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2) Access to and Cond1t1on of Bus Stop

The average wa]k1ng txme to the nearest bus stop was
recorded ‘at 6.6 winutes., The walking time to the nearest
“bus: stop within 5 minutes was assessed to be acceptable by
-more than half of PWD officials. However, those who take
~,*m0re “than 5 minutes assessed that present-condition is not
30 "good, as shown in Figure 4.5. A Ffive-minute walk is
--Vequwva1ent to a wa1k1ng d1stance of about 300 meters.

"'Tne walkxng cond1t1on to bus stops was . cons1dered most1y
: good or acceptauTe. Prov1s10n of paved path, street light,
- and ‘shade s consideved . important "but ‘the same is not true

'for . tanng} &S - s.ixouut\ n-x F Sw\r&, o,

As shown n Tab]e 4 22, she1ter and seat prov1ded for more

“than -80% of feeder bus. stops; while bus information service .

-was available only for 38% of bus stops The avaitability

of shelter, seat, and bus 1nfonnat10n service is cons1dered
B 1mp0rtant as shown in Flgure A7 o

The average wa1t1ng t1me at feeder bus. stops was 7.9
minutes ‘during ‘peak -hours, while it was 12.1 during off-
peak hours. A tolerable waiting time was assessed roughly
10 minutes for peak hours as shown in Figure 4.8. The
assessment of wa1t1ng t1me for off peak 15 shown in Figure
4.9, _ .

Figure 4. 5

Assessment of Walking’ T1me to the Nearest
: Feeder Bus Stap

~ Malking Time ~ Assessment Criteria (%)
Very Bad ] Bad | Acceptable | Googd N
Betow 3 mins | __—"T————— o
i.q _ 53.7 " 43.9
3.1 - 5 mins \
. _ 3!5 , N 64.3 32.1
5.1 -~ 8 mins . T~
33.3 44.4 22.2
8.1 - 10 mins
: 20.0 o ' 60.0{ 20.0
110.1 mins RN 7 I
7.7 23.1 - 62,9

Source: PUD Officials Survey (1987)
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Figure 4.6

Assessment of Walking Condition of Path

to Bus Stops

1tems ‘Assessment Criteria (%)
Very Bad | Bad | Accept.able - Go.od '
Pavement e -
' Paved 2.2 ' 55.8 S 42.0
Unpaved 6.3 25.0 . 62.5. 6.3
H / . ‘_.f” ] J.-“f’— i
Vg LT PPt
AP -
Street Light /
Installed ,-f - ___5>-8 ' 37.4
N v‘*’\ \\
Not Installed 12.5 50.0 37.5
,‘;/’, ............. . ”'/"p,' i
Stair . -1 . -
ta Exist 10.8 61.8 26.5
/.
None 2.4 5204 45.2
{ :\\ \\\\\ t
115, .. 1
Shade . AL >, '
Exist p! /1 ‘ _ . 66.3 26.3
2.1 ' T~
None 16.7 | 444} 29.6 |9.3
Source: PWD Officials Survey (1987)
Table 4.22
Availability of Facilities at Bus Stops
Availability 1
Facility Available None | No Known Total
Shelter 145 14 10 169
{85.8) ( 8.3) {5.9) {100.0)
| seat 136 22 11 169
(80.5) {13.0) (6.5} {100.0)
Bus Information 64 94 11 169
Service (37.9) {55.6) (6.5) (100.0)
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Figuré 4,7

 Assessment of Facilities at Bus Stops

_Facilities

“Assessment Criteria

(%)
very Bad Bad | Acceptable ,  Good |
Sheter - Exist AT ' _
R ' _ Als.0 S 59,7 34.5
: 0.9 A
C No :
. one 30.8 46.1 23,1
S . _ e T e e e T = -
Seat : 1 ab " < ‘
: Available Al3.8 72.5 21.4
o 2.3 \
None 26.0 55.0 25.0
Bus Information Avaijable B P
Service - ' . §‘6~7 : 68.3 © 23,3
None- :
12.7 _ 48.1 36.7 |2
Source: PWD Officials Survey (1987)
Figure 4.8
- Assessment of Waiting Time at Bus Stop
(Peak Hour)
Waiting Time “Assessment Criteria (%)
Very Bad ! BRad | Acceptable | Good |
/ —-'—-._-.-"-.—a_-
.Beiow 5 mins 7.5 436 18.9
5.1 - 10 mins 8.3 33-3"*~\ﬁ\ﬁzh 50.0|8.3
10.1 - 15 mins 21.0 42.1 36,8
15.1 - 20 mins 20.0 60.0 20.0

Source: PWD Officials Survey (1987)
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_ Figure 4.9 _
Assessment of Naiting'Time at Bus Stop
(Of f-peak Hours)

~ Assessment
Walting Time Very Bad , . Bad - )Acceptable; = Good |
Below 5 mins. _ 15.4 ' - 76.9 [7.8]
5.3 - 10 mins. - e . AR T
: 17.7 . 7206 9,71
10.1 - 15 mins. 17.8 _ _ 42 .72 : 37, 2,.2
20.1 mins. above ~__20.0 20.0f . S ~ 60.0

" Source: PWD Officials Survey (1987)

3) Iransfer at Bus Interchange

The average waiting fime for transfer to feeder bus was 7.1 minutes
during peak hours and 10.6 minutes during off-peak hours, while

that for transfer to trunk bus was 8.1 minutes during peak hours

and 11.6 minutes during off~-peak hours. Tolerable waiting time for
transfer both to feeder and trunk bus seems to be about 10 minutes,
as shown in Figures 4.10 and. 4.11.

Transfer and waiting condition at bus interchanges are not fully
_appreciated by the userj as shown in Figure 4.12, although the majority
stil)l consider them acceptable. Environmental condition at the bus
_interchanges is becoming a concern of the users, as shown in Figure

4.13
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Figure 4.10

- Assessment of waitihg'Timeffbr Trahsfer
To Feeder Bus

Waiting Time

Bepr'SimihU£ES

ésﬁl.hHXOJminUtes"

ﬁo.i - 15 minutes

tS.T-FiQO-minutég :

" Waiting Time

Below 5 minutes
5.1 - 10 minutes
10.1 - 15 minutes

15.1 - 20 minutes

- {Peak Hours)

Assessment Criteria (%)

{Off-peak Hours)

 Assessment Criteria {%)

Very Bad . Bad O AcceptableL Good
R
2.7 o 74.6 12.7
8.3] 28.3 : : © 60.0 - 3.
25.0 31.3 . 43.8
33.3 o 66.7

[N)
.

2.

Véry:Bad : _ Bad' ’_Acceptablel Good
25.0 - 75.0
!
2.7 34.7 60.0
17.9 41.0 : 38.5
36.8 36.8 26.3

Source; PWD Officials Survey (1987)
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Assessment of Waiting Time for Transfer

Waiting Time

Below 5 minutes
5.1 - 10 minutes
10.1 - 15 minutes

i5.3 - 20 minutes

Waiting Time

Below 5 minutes
5.1 - 10 minutes

10.1 - 15 minutes

15.1 - 20 minutes

Figure 4.11

to Trunk_Bus

(Peak Hours)

Assessment Criteria (%) -

Very Bad ,  Bad , Acceptable — Good |
10.3% 68.9 | 20.7
3.0 24.3 : 68.2 |4.5
11.5 46.2 42.3

28.6 42.9 28.5
(Off-peak Hours)
Assessment Criteria (%)
| very Bad . Bad 1 Acceptablel Géod g
o 100.0. |
- : "
3.9 33,3 1 62.7
8.3 44.4 44.4(2.7
28.9 44,7 23.7[2.6

Source: PWD Officials Survey (1987)

58



F"l

gure 4 12

Assessment of Transfpr and Ha1t1ng Cond1t1on

Space

Source: PWD Officials Survey (1987)
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at Bus Interchange
Assessmenticr1ter1a' (%)
 Very Bad - Bad’ .i Acceptable ,  Good’
| Tf?“sf?r'qgnd1p’932'j 7.4)  23.8 58.5 10.2
Waiting Condition _
- 16.8 27.4 56.2 3.6
Figure 4.13
Assessment of :Environment at Bus Interchange
Ttems Assessment Criteria (%)
Very Bad P Bad - I Acceptable n Good
eanliness. — . - '
¢ ness. 3.2 7 29.0 59.4 8.4
Noise 10.2 31.8 56,1 J,
. . 1
Air Polijution 10.3 37.2 48.7 3.8
14.0 31.2 49.0 5.



4) Bus Operation

The service frequency of existing feeder bus service was assessed

" to be acceptable, However, that 'during off-peak hours is less
appreciateﬁ,as-shown_1n_Figure 4.14, R
Operation hours of existing feeder bus services are usually. for 18
hours ,from 0530 hours to 2330 hours jand some services operate until
0100_H0urs next day. However, approximately 30% of the users still

want Tonger operating hours, as shown in Figure 4.15.

Riding condition, including attitude of driver, availability of:
seat, riding comfort and cleanliness -in existing feeder buses,were
generally considered acceptable. However; discomfort factors,such
as air pollution, noise and heat/temperature in buses were aSsessed

more negative1yras shown in Figure 4.16. Especial]y'tﬁe3heat in
buses is a big concern. The step and door ;gﬁﬂiiieé~of buses were f@Sﬂp |

no$ serious problemny
Figure 4.14

Assessment of Service Frequency

Service Frequency Assessment Criteria (%) -

Very Bad Bad ' Acceptabiel Good
Peak Hours 7.1 21.8 ' - 53.8| 17.3
0ff-peak Hours 19.5 ' 31.0 B S5.7. 3;8

Figure 4.15.

Assessment of Operation Hours

Assessment Criteria (%)

Operation Hours Very Bad | Bad { Acceptable ;| Good

orning 6.0 20.5 ' 58.3 15.2
Night 6.4 29.5 : 55.8 (8.3

Source: PUD Officials Survey {1987)
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- Figure 4.16

| .. Assessment of Riding Condition

Riding Condition in bus

Attitudes of driver

Riding comfort
Cleanliness
” DiécbﬁfbrtfﬁﬁfBUS”-
~ Air Pollution
Noise
~ Heat/Temperature
Step and Door Condition
.of Bus S
Steps
‘Width of door

Safety of Steps
and Door

very Bad

S Assessment Criterda (%)

. Bad’ | Acceptable |

Good I

s

11.4

74,11 12.7

64.4] 13.8

1 18.8

13.8

73.6/10.1

: &\

5 19.5

-
-~

3
~J
i
2]

76.6 7.0

10.7

80.5 6.3

2.5

Source: PUD Officials Survey'(]987)
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Kiss and Ride is a practice in which a person is sent by car to
a bus stop/interchange or MRT station from where transfer to a
public transport mode is made to continue the rip.

According to the PWD officials Survey in 1988, 20% of P WD
officials practice Kiss and ride. However, 48% seldom do it.
Those who do 1t daily or regularly (daily plus 3-4 days/week)
account for only 84% of PWD officials, as shown in Table 5.2.

The same table shows that their purpocse is mainly to/from work
(59%) and more than 60% are brought by family members.

Table 5.3 shows a pick-up/drop-off point of "Kiss and Ride"
users.
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5, OTHER EXISTING FEEDER TRANSPORT MODES

Table 5.1 shows the modal interchange pattern derived fkom the

1988 HIS survey in Ang Mo Kio new town. As shown in the table,

only a few access modes exist, other ‘than the feeder bus. - A~

part of trunk bus service is used as access-mode for the MRT or

other trunk bus services.: Excluding the bus service, the car

is the only access mode for the other main mode. ' '

The car is used for access/egress mode, taking the form of

"riss and Ride" or "Park and Ride" practices, : E

Table 5.1
Modal Enterchangé_of-Inter-Town-Trips
of Ang Mo Kio New Town
~ [From Town to Outside only}
Ac;g;'.s - : ) .
[:3 .
Mai vatk | Hotor- _ y Schoolt /-
Hﬁd: - {Di:ect} cyttzgg Car gg;1 Taxt | WRY TBl\ﬂk Eﬁidﬂ Scheme 8 r:ug\pgny 0ther.§ _ﬁsta\ .
Motoreycle 100 - - - - I - | - | - - 100
Car 5y - - . - . _ 1 . ~ R R 100
Car-pool 87 - - - - - .. 11 - - - 100
Taxt 100 - - - N I - s o w
T 54 otz | - N O N I TR - - 10
Teunk Bus’ 51 ) I N S A TN - - - 100
Feeder Bus 83 | - - - - - N Y T L 2 1o
Scheme B 100 - -} - - - - b o .. TR BT
& School /Comany Bus 98 - - - - - o2 R - S 100

Others 100 - - - - - . - - - . 10{)
Source: SUTES, 1988 WIS
5.1 Kiss and Ride




e e ww T o e e A e Bl e b o rw mat w ¥
; x PRy e - T 0 Syt v e ey v A v b e o s v

oo ik e ey e LR A crh a e e i e o S oy o]

“Pract1ue

Do Not :
- Practice

ke o e i i ]

“_ww__m___m;n____ahq;-___

- Fréquency -
-1 per week

"1Se}d0m '
No Answer

e e e o e v e e e ]

" To/From Work
Others
No Answer

P2 Bt e g

2 s oy ey B O e T L ER RS e o = e e e e e

Friend
.Heighbors
Others’

No Answer

- Family Memberf

Table 5.2

_-m~——u—ﬁ“mumﬂw“uh

e e s i an 1]

e

e s ey e A - v )

'-iuu_qm—‘—n——uq—mmn—-u“——u—_-._m-h_———n—-..-nm_-

Pract1ce of <1ss and Ride

e ) e g

e U R ok v A G o Ak

e N RSP

=t T A D R ik A A e m e ]

___________________

Fo o m m n tih e e ey i e e e o ]

Source: PWD Officials S

urvey in 1988

Table 5.3

Pick-up/Drop-off Points of Kiss

MRT Station
Bus Stop/Interchange
Other Place

Source:

Mumber

12

PUD Officials Survey in 1988
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Park and Ride

Park and Ride is a pract1ce in which a person dr1ves a car to
the bUS/stOp/1nterchange and. then . transfers ‘to a public
transport to continue the tr1p This case is very “popular
pract1ce in Singapore. According to the PWD Officials Survey
in 1987, only 4.4% of the officials or 10.8% of those who
belong to car-owning households practiced park and ride. Those
who practice it da11y or regularly constitute. about 2. 1% of PWO
officials, as shown in Table 5 4, =

" The purpose is usually tolfrom work -and cars are nnst!y parked

either at fringe car park of the CBD or somewhere outside the
CBD. . :

The park and ride practice is, therefore, not foreseen to
increase s1gn1ficant1y under the present s1tuat1on

Table 5.4
. Park and Ride Practice 0F1PNB_0ffi¢iaTs_ |

Particulars :Percentage

Frequency | Daily . 1.6, 4.0 37.0

.| 3-4 Days 0.5 1.2 11.1

1-2 Days 0.7 1.6 14.8

Se1dom 1.6 4.0 37,1

Sub-Total 4.4 10.8  100.0

Main To/From Work : - - 92.6

Purpose Others R - o= 7.4

Sub-Total - = 100.0

Parking Fringe Car Park - - 5?,4

Space Outside CBD - - 42.9

Near Bus Interchange - - 4.7
____________ e e e e o o v e it e e o it i o e B ]

Sub~-Total - - 100.0

Car-Owning Households | 41.1 160.0 -

Total Respondents 100.0 | . -

Source: PWD Officials Survey, 1987
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6. CHARACTERISTICS OF VALK TRIPS

Halk 1s the Targest and most unavoidable feeder mode. However,

- there has'bedn ‘a dearth of 'studies or 1information on the
- characteristics” of walk trips in Singapore.. -Therefore, the
CStudy:Team aimed-at obtaining information on the

- characteristics of walking in’ various surveys. The results are

- sufmarized- as follows: . ' '

(6.1 Malking Tine  Transport Facilities

- Table 5.1 "shows -the average walking distance between the

. nearest MRT station’ or bus stops and homé. It shows that MRT
. users-waik for long distances of 700 - 800 meters, while bus
-users-walk for less than 50 meters.

© 0 Table 6.1
';'_Averége-wﬁiﬁfng Distance/Time to Transport Facilities

et et 1 o e G i i W R G r TG L S e il A Tk a2 A T e o it

”53'*’From_Homé - pistancel/ | Time
oo To b ) (min) Survey Name

CMRT Station - | 705 . | (10.6) |PWD Officials
1.52‘_. : -7 1 Survey, 1988
HRT Station | (830) 12.4  |"Ang Mo Kio

Lo o _ _ HIS Survey, 1988
| Bu$7StOp (Féeder Bus)l (330) ' 4.9 Ang Mo Kio
SR . S ' HIS Survey, 1958
‘Bus Stop (Trunk & Feeder) [(420-460) | 6.3-6.9 | PUD Officials

1/ Estimated on 4,000m/hour
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6.2

Walking D1stance/T1me for Wa1k On1y ir1p5 R

Accord1ng to the HIS survey in Ang Mo K10 new town the average_
walking time or distance for walk only trips. within the new
town was 16.5 minutes or 1.100 meters. MWithin the new: town,
they .walk for Tlong d1stances,.although-feEdengbus?serviCES
exist. ' R o

The other ‘walking ‘distance - survey.- conducted in. Orchard RoadV
area showed that the average walking distance of pedestrians is -
about 600 ‘meters.. However, 50% of the pedestr1ans wa1k for

less. than 400 meters as shown in Tab]e 6.3.

Table 6 z2

Average wa1k1ng Time by Trip. Purpose '
in Ang Mo KTO New Town (wa1k oniy tr1ps)

T T'E&é};éé,“ﬁ;fﬁ;é """"" EEEJ%&EE&"&;E"E |
| _Trip Purpose | Time fmim) | Distance lm) =~

| To Work 35,5 o 5',3,7(—_{-"_ ]
To School 16.9 1130

| To Home 163 b 1,000

Part of Business 16;1 £l 1,070
-private_. | , | o 12.5“.”..-  e .8305

A Purpose | 165 | T

Source. Ang Mo Kio HIS; 1988
1/ Estimated based on 4,000m/hour
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6.3

Perception on wa1k1nq Distance

According (to the PWD Officials Survey 1n 1988, PWD:- off1c1a1s
survyed do not mind having to walk for. 800 meters between SIA
and MND buildings.. Movreover, 76% of them can: tolerate
(1,700m), as shown in Table 6.4, It.seems that they accept a
fa1r1y tong walk. The other question in the same survey:shown
in Table 6.5 indicates how walking time is perceived.
Normally, people do not mind walking for about 5 to 10 wminutes.
However, 1f walking time increases to more. than 6 minutes,
those who feel 1ike d1s11k1ng it increase’ gradua11y
no significant differences in the perception between car-owning
and non-car-owning households mewbers. The same question was
posed on walking distance. It is interesting to note that the
answers on the perceived distance do not correspond to the
perceived time at a31, nor express any stat1st1ca11y meaningful
results.

Table 6.4

~There ‘are -

Perception-on Walking Distance for Se1ected_SectionSt.

- Bt e ' : -
' No . Too - |0
Section Problem Tolerate | Long Total
SIA - Tan;ong PagaE 300 T 62 - 5| 367
(400m/6 min)d/ (8L 6.9V (1.4) (100.0)
MND - Tanjong Pagar 303 62 | 2 | 367
(600m/9 min) (82.6) 1(16.9) | (0.5)  {(100.0)
SIA - MND Building 270 | 8 - | 10 | 366
(800m/12 min) (73.8)  {{23.5) (2.7} {(100.0)
K Tang - Centrepoint 131 | 148 87 366
(1,700m/26 min) {35.8) {{40.4) - {23.8) 1100.0)

S

Source: 1988 PWD Officials Survey

1/ Walking time is estimated based on 4,000m/hour
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6.4

“Factors Affecting Walking Distance

Table 6.6 Tists what factors affect walking dwstance.- Itih]so '
shows that weather has a strong influence on walking distance.

Table 6.6

Factors Affect{ng Walking Distance

[T Factors | Percentage of |
S ' _ Answers
e e e
Weather o 30.4 |
Trip Purpose E _ _ 7.0
Physical Condition : i o S.?-
Environmental Condition | 12.7
Shade = R | 7 13.8
! With or Without Companion ' ‘ 3;67
Street Lighting | R
| Ciimbing'Up and Down Stairs o 14.5
g Adequacy of Pedestrian Road 1| 6.0
E Street Elevation | BENED DTt
""""" Total | 1000 |

-z...-..-——__-.m_---....__-.—_———_-..-_———-.-_—-.-.-——__—--.....-—-.....-—q...u--

Source: PWD Officials Survey, 1988
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7 fippendix A
_INFORMATION ON FEEDER BUS ROUTE AND OPERATTON






Route: Information of Feeder Bus {1987)

" Arca Sei‘yice Es;zi:\!tcé Hame Roundt.rlp o, of .Roum}-t:l ' '
o BEBLVIER RELIACE in ] 0, ) P Average  gchedulad F .
' -7 {Destivatlon) - Distawce - Stops  Rwnning Spoad Trips  peakofe g:;;y Miocated
L ik'ﬁ_ secved  Tlme{mins)  (km/h) peakimins} Rlides
o toKlo 3 et vark s " -
4 0 i )I\ usk* 1jl ark 1 . ‘5.13. L 20 1.0 291 4.5 19,210 9
. Y ng Mo Kio Ave 27 - 9,13 23 vy e 11 1.0 5 53y :
263 Indust'l.Park-IT - 14.95 0 59 15.2 142 E T T
265 Ang ifo Klo Ave 10 5.65 14 20 121 219 3755 12,050 3
266 - ag Mo 'Klo“Ave 475 - T.54 17 3 14.3 217 W5 10,106 3
267 Indist'l.Pazk 11 .00 16 26 16.2 162 15/1.5 0,451 :
2697 Mg Hoklo 5t 6L 7560 15 14.0 243 355 11,88 y
Total .7 5ervices S s TR * S '
{Average) el ( 7.89 ) . . (33.9) {14.0) 1,417 (3.1/6.0) 69,037 35
“pedox 207 .' -Upger Chanql. Roatl 8.29 11 21 10.4 13
215 . Bedok South Road - 10.68 21 46 13,9 0.4 agﬁg 4 gg; ;
2207 Pedok South Ave 3 7.02 14 32 13.2 168 4,571 11,230 $
221 ° Bedok South'Ave 3 4.52. 10 2 12,9 201 476 20,362 in
~224 - chal Chee Road © 1469 2 50 15.2 15 10,5/13 3,303 %
225 - Dedok Morth'st3 - 351 . 10, 4 19,0 223 /5 20,636 11
726" ‘Bedok-Resecvoix &d 7.5 . 14 - - 30 . 15,2 193 /6 11,436 7
ey '_Bedok tiocth’ Depot 7,50 1 M 12,4 15,3 4,578 5,505 6
220 - -Bedok Reservole Rd 10,71 ) 40 16.1 164 4.5/8 12,047 1
229 ._'Chal Chee Stzeet 3,95 9 21 11.3 193 /6 9,611 5
_Total .. 10,serv£ces Sooes2 . 172 330 : 1,481 102,482 64
(Averqog) . .- Coes T Go) (4.3) (5.0/7.8) ?
Duklt fatok 361 't:uktﬁ Ba_tok West 4.2 12 11 15.1 A /8 2,041 2
. - SR . .
(365 7 Bukit-Batok St 34 5.03 16 24 14.6 1U6 4/6.5 6,534 5
366- - BuklE Wakok Depot 5.32 T 23 13.9 - 95 16/12.5 1,930 2
367°  Bukitlatok West  5.00 14 20 15.4 243 4.5 9,636 3
Total . 4 'ser_v.lce.s.- .. 70:44 . 56 84 _ 661 20,101, 15
(A\rerage) {5.11) . (z1) (14.6) (4.8/6.9) '
Bukil Merah 271 Telok Blangah Cres.?2.81 9 17 9.9 155 5/1.5 4,268 3
- 2712 fTelok Blapgah Rlse 4,12 13 21 11.9 170 4.5/6.5 5,201 4
273 ‘Telok Blangah Ht. 4.23 12 i 12.1 1 3/5.5 9,641 6
iy Depot Read 4.55 12 21 13.00 240 3/5 8,299 5
275 Dukit burmei Ave - 4.32 10 24 10.6 147 5,570 6,623 4
Total 5 ssrvices 20.05 56 T104 929 . : 34,044 2?2
{Average} {4.01) (70.8) {11.6) (3.9/6.3)
: ptl Ave 5 .M 5 38 5.1 01 312 1,002 L
clementl 33% E}Zfﬁiﬁu n:: q 1.45 5 20 5.6 120 1.5/8.5 4,285 2
' : 3
285  Pandan Loop §.02 20 33 14.6 i 11714 3,685 3
07, Clement] West 5t 2 4.72 11 29 9.8 119 8.5/9.5 5,011
Tolal 4 services 16.%3 4z 112 406 14,703 b
(Averace} ‘{4.23) . (28.0) {¢.1) (8.8/10.6)
llewgang 371 Loromg Al 500 5.6 16 1 12.8 1393 3.5/% 12,713 5
312 flougang dve 2 9.72 21 41 12.9 182 1:??55 Ig,%g; [é
3 7 . 14 28 13.6 72 ,15
ggg f:ﬁﬁfiiﬁ?, i:: '?h ggg L4 8 161 126 1/9.% 5,965 4
328 Hougang Ave. 8 7.41 17 35 12.7 12¢. 7/9.5 1,657 3
' a1, 159 695 - 37,915 . 24
(verage) FE® e g (5-6/8.4)
19 13.5 164 4.5/6.5 9,09 %
Jurong Bast ig'}i 3Ei323 ﬁ::t ot 3% g?‘: %g k1 15.3 204 175.5 18,455 0
2 1 .
135  Jurong West St 52 9.46 24 30 123 ig; :!’;ﬂ: ggzg r;
335 Jurong West St 41 10.09 25 13 18. . .
121 39,131 11
Total 4 services 3.1 83 130 4.4/6.5 !
_ {Average %3-93) {32.5}) (16'51 { ’__,_,_.Lﬁ______________m__j_____w____
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Schudulud

s Area Service Service Ham.e Roundtrlp Ho. of ~Roundtrlp !(ve'raqe Frequency Dally ilo. of Duses
{pestinatlon) Dlstanc Stops  ltunnlng Speed Trips Peak/OEE  Cash  Allocated
: {kn) Sexved Tlwe{wlns) (kn/h} : : Baak(mins) Ridey
 gureng west 240 Doon Lay Garden 12,49 34 56 13,4 176 5/6.5 - 20,356 11
41 Teban CGarden 10,07 23 3 16,7 146 5.5/8 7,007 B
M2 Kang Ching Road 5.82 13 i1 11.3 171 1.5/ . 8,125 {1
244 Boen Lay Garden 8.42 24 L1y 12.3 176 A477.% 11,587 1
215 Ppandan Road 19;38 a1 52 2.4 §0 13/18.5 2,235 4
246 Boon Lay Garden  17.01 50 6o 11.3 15 ©8.5/14.5 3,764 6
Total . 6 services 74,105 191 279 ' 804 T I L TERY)
(Average : {12.48) {46 .5) {16,1) (5-7/_969) S )
Queenstown 203 Commonwealth Dr. — 5.99 iry 21 17,1 . 84 10.5/13.5 . 66 - 2
{Hargaret Drlve) ‘ ) : ‘ I .
212 Buona Vista 1.23 10 3 14.0 n 8/9.5 . 1,673 4
: {Dover Avenue} ) -
Takal 7 services i3.22 32 52 ‘ ' ESLIE N 2,891 %
(Average) {6.61) : (26.9) (15.3} (9.1/10.8) - - '
]
Serangoon 12 Upp Serdngeon RA  3.45 9 14 14,0 1] 14/104.5 . 952 - 1
315 . Serangoon Horth 5.35 14 22 14.6 114 1.5/10.5. 2,564 - J
Avenue 1 ’ Lo o A
votal 2 sexvices 4.99 ‘23 36 ' 187 Ly g 1
(Average) - {4.40} {18.0) {14.7) : (s.8712.2) _
290 . Simei Estate 9.18 21 3B TN BB 16.5/207 7 1,43 3
Yampines 232 - - Tampines St 22. 3. 40 -4 17 11.0 122 /5.5, 5.904 ]
293 Tampipes 'St 81 3.08 10 14 - 15.4 228 3.5/6 . 6,270 i
254 Tamplpes St 21 5.72 15 19 18,1 260 /5 11,603 ]
291 Tamphnes -§t 42 5.22 14 21 ©14.9 143 T/50 7 T 0,493 6
Total 5 services 26260 69 109 : 1,011 N 3,117 22
(fverage 45.32) (e1.8) _ (14.5). : (4.1/6.3) :
Toa Payolt 231 Toa Payoh bor 1/4 4.4F 10 21 12.6 205 3.5/6.% 18,051 .. 10
732 Toa Payoh Lor 2/6 4.971 11 23 13,0 150" . 4.5/7.5 - 10,069 8
235 Toa Payeh Lor % 5.2l 11 172 14.2 120 A -3,099 3
131 Tow Paych Lor- 7 4.0% 10 20 12.2 111 B/7.5 4,370 3
138 Tea Payoh Lor B 6.17 18 9 14.0 199 4.5/6 11,532 6
‘fotal 5 services T25.42 =60 118 o 845 - ' . -‘1?,.521 . 30
,,,,, {Average) . : {5.08) {23.00  {13.3) - {8.8/7.4) :
¥oodLands 372 Harslling Road  5.15 11 17 18.2 145 §/8 6800 3
900 _Huudlandg Ave 3 5.68 11 . 18 18.9 160 9/13 7_=500 3
Total 2 servlces 10.83 22— | 35 305 ' ) '14’300'14/ - 6
(Averane) . {5.42) {17.5) (18.8} (7._2/9.9)
Yishun 400 Yishun Ave § 6.74. 17 24 16.8 161 10/18 4,600
Senbawang Road  B.99 22 26 20.7 134 812 11,800 4
010 flshun Ave 7 8,99 2z 26 20.7 134, 8/12 11,800 2
002 Ylshun Ring Road, 7.70 15 26 . 17.8 131 6.5/8.5 9,000
hve 3 .. :
803 Yishun St 61, 4,55 g 17 16.4 122 8.5/15.5 1,200 2
Ave 4 i i
604  Ylshun Ring Road, 6.30 12 18 20.6 108 8.5/17 200 2
Ave 11 ’ -
Totai . 5 services 34.25 75 111 656 s . Z-G’BUQU 16
(Averaae) {6.85) ' (22.2) (18.5) (8.1/12.8)
iew Town - Total - 65 services 455;70 1,110 1,893 10,325 _ 530,139 342
(Average) (6.9) (28.7) (14.4) _(5.3/7.8)

1/ Averate datly passengers,
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{other than DL Hew Town)
Arca Service Service lawme ﬂoundt:iﬁ Ho, of Roundtrip Average Scheduled .
’ © (Destinatlon) Distance Stops Runilng spuedq ;:195 Pésﬁﬁggfy g:;ﬁy Lﬁ;egf
: {km} _ Served  Timelmlns) (kmen) Peak Rldes
, ) [pexsons)
_ Juzong West. .- _ :
Jurong M7 {Jurong Plex Rd) - 6.07 1% 29 14.2 13 2,32 4
Tadustelal e {Heythal Ra) - 3,26 24 32 17.4 19 13;235 1’663 ]
Atea 249 . {31n Samalun) .47 26 T35 19,1 115 0712 1,096 4
250 (Skxthﬁboﬁyanq Rd) 9,92 20 11 19.2 130 6/9.9 3,181 5
251 (Reflnery nd) ) 17,61 36 15 23.% 96 1.5/1) 1,564 5
252 {Gul Clrcle) - 10.29 22 52 21 13 B.5/14,5 - 2,524 5
153 {Benol Rd) 15.93 ki) C 41 - 23.3 61 10/8 2,119 K}
254, {Tuas Ré) . 25.5% 35 64 3.9 (4] 11/16,5 1,936 5
255 {Gul Crestgent) _ 17.45 26 13 1.3 6 1.5/14 2,541 5
_?57 {Gul RQ) 2;3,35 32 55 5.5 53 12720 1,796 4
‘Total ' 10 services 155,69 210 7 076 (8.4/12.3°
(Average) - (1553 B (e ©.4/12.3) 22,75 03
_ Harine Parade :
D0 Estate 111 (Fask Coast Rd} 7.04 22 26 10.1 iy 131.5/15 862 2
-Eungs .
387 . (Ubd M&_pue 1} T.5% 1] Er 14.1 102 9.5/11 4,561 3
Total 2 servlces 5,39 k1 58 ' 172 11.2/12.6 23 5
(ivarage) - STrvice i 3%.0)  (15.9) (11.2/12.6) 5,5
Other Atea : Clesentl - | _ :
205 {J1n Anak- Buklt) 12,67 28 43 11.1 19 18/14.5% 2,115 4 Resjdenclal
- Haxlne Parade
213 - {Upera Estate) 4.44 -15 13 20.5 109 13/14.5 334 1 "
- Jaian Kayu . :
C2148  Selelar East Canmp 2.56 k] 10 15.4 09 10/11.5 383 1 "
Jatan Kaya . . .
2149 (West Camp R} 7.39 1 16 44.3 5 10/11.5 136 2 i
- . Xent Ridge Rd ' :
216 (Comnonwealth Ave)ll.76 26 40 14.7 11 4/6.5 1,937 11 Universily
Serangoon Garden
17 (Tavistock Ave) 382 15 12 ir.1 102 /6.5 2,590 k] Residencial
: Woodlands Interchange
935  Industrial Bstate 27.75 64 57 28.7 55 13/18 2,200 5  Fwdustrial
‘fokal 1'5é:vlces 69.48 173 . 193 . 683 10,908 27
(Average) . (9.93 (2.6}  (21.6) (7.3/10.8)
O_thei Lhan Tﬁtal 1% services . 240.56 487 678 1,731 39,187 25
HDB tiew Town . Foq
k {Average) {11,85) ¢ (35.7) (21.3) {8.0/11.6)
Grand Total 94 services 696,26 1,592 2,571 ] 12,056 569,326 417
{Average) : (8.2} (30.2) {(16.2) , i

Source: SBS, TIBS
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Apbendix B
Layout of Bus Interchange

Source: SBS
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