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_APPENDIX 7.1 'FIELD SURVEY ON BUS PASSENGERS MOVEMENT

Passenger Suiveys

On the Air Conditibned Buscs

. Passengcrs on Selcctcd biis trip runmng along IES and SES comdors were m(cmcmd
of lhenr origin, destination, access lransportation, etc. The survey covéred both direc-

tlons “The isterviewed itéms are shown in Appendix Table 7—1. On the same bus trip,
passengers on and off at each bus stop and those on the bus were counted simultane-

‘ ousiy

Sun'_ey date and hours were as follows :

- Nosth-south corridor : Febriiary 22, llou'r“s'(" 00 - 20.00

East corsidor . ¢ Febivary ‘23 llour:.ﬁ 00 20,00

Through First Stage Expn ssways (Din l)aeng Port Bang Na)

* March 17,  Hours 6.00 —20.00

" The air conditioned bus routes on which these surveys were conducted are shown in

@

Fig, 7-1 (the same Figure is shown in'Appendix Fig. 7—1). These Figures also present
the air conditioned bus roule \\hlch had the passengers’ inter-bus-stop movement
survey in 1980 b)' B\!TA

The recovéred interview shects and the number of bus trips on which susvey was con-

“ducted dre shown in ;\ppcndlx Table 7- 2 logether with the recent bus operation

siatislics.

Al \Iajor Bus Sl,ops _

Al major bus slops mbound passengers on selecled bus foutes were interviewed of
their origin, deshnallon access transporlation, elc. The interview sheets are same as
those used on the air ¢onditioned buses. (See Appendix Table 7—1). Simultancously,
the ;ounlmg of on and off passengers inbound was conducled on all buses of the

selected routes sloppmg at these stops Survey date and hours were same to those in
(1) on the Air Condlt Ioncd Buses :

:North-s_oulh corridor p “ebruary 22, llours 6. 00 — 20.00

~ East'corridor ;" Pebruary 23, Hours 6,00 - 20.00

' Through Fist Stagu Expressiv a) s {Din Daeng-Port-Bang Na)

_: \lar-.h I'I llours 6 00 - 20.00

_The Iocahon of ihc bus slops at which survey was xonduded is shown in Fig. 7-2.
(Appendix Fig. 7- 2 also shows the same map). Appendix Table 7—3 shows the routes

selected for ilu sum.y and !lu, routes on which the p:m.cngus inter-bus-stop move-
ment survey in 1980 was condmhd The numbers of recovered interview sheels on
these bu_s stops aré Apm ndix Fables 7—4 and 7-5.°

7 i 2 Bus 'I‘mfl':c \'oiumc Counlmg

Bus Iml’l" c lolumc was counled on the road aduons ning in lhcse mmdors The munlmg'

AP 1-1



" APPENDIX TABLE 7-1 -~ BUS PASSENGER SURVEY SHEET

SUrveyor namd ...... febeteaeainaes eeeiinian Da@ . .veicrsrnsrnireraaas
- In the air-conditiored bus only ' At Bus Stoponly
gus Route No. ...... PO eeeieees BUS SWOP Liiiiiriinieanns
8 = BT Ceaaan Interview Tire T
TO ot _ o
n "_a'_[l‘ewrg_fiid. y0u get ¢n ? | QL What bdus @il you take ?
D SR PO . {JAny bus comiag first
sessiaease Fesiae s ....a..........; ‘ '__'_Dsbfs- Route No. .....cuuinadin.
fresiaae RSP _Bus Type (Itiai - [Jlarce
sams e P4 Errers ez rmaswan P Gii'—her

Q2 Whzcre was your starting place ?

201 Rd2d .......i...00 Nearby well %oown locatfon ... .. .....

Q3 How did you core to_the bus stop ?

{1%alk or bicycle  [38ATA Bus {3 #ini 8us 3Private Car

1 Faxi ,Sanlor,Scelor (j!-btorcjde [j Rai Iaay [} 8oat

Gothers ...l .. o Tu_re Tzken ....... v... Hinutes

Q4 here will yiu cet off ?

8us Stop Lacation ... exo.o... feiaees

After cetting off the dus, ‘what transport sode wll! you use 2

[ I¥sik or bicycle = [)8RTA 8us Dmm Bus C|£’rwate Car

F1iaxi,Ssalor Seclor { JHotorcycle {1 Railway ' []Boat

19tkars ...l Time Taken ....._.. ... Minutes
1S Yhere is your destination ?

175 S Boad .......io..ll . Hearby wel) known location wiioo......
Q5 1rip Purpose

[Tiore to work _{JHore ta school _[30n busisess

{165 Yora £10n personial ratter . {1 0thers e,
' Q7 ‘Car L\.;n'ershig : ' . -

DJ you of your finily cesber wsvally use prwate vehide ?

A07Es- 100 of Yenicte (liotoreycle Criven by you 2 (] YES
Cixo O 2rivate Car| |- _ AR
Q8 - Way do you use the bus ? |
n the air ccndltmred bus ofﬂj : AL Bus Stop .oh!y_':
.""V ¢ you use the air ‘h‘hy' 30"t vou use tke air
nditioned bug 7 - conditicned bus ?

. l]9 Service on Expressway

; i'f sora buses £a5s through the expressway and arr’vé at your sti i
" in sharter tige, «“ill you use it? Y ) ' J'O de_stmal.wn

[j'i’tS———i-lf 56, hew futh can you pay addnhonaHy 2., 2
ax»
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e — e -/ 5-20] 29, %0
lm=vens 15 BUS STOPS SURVEYEOD IN FEBUARY 1983 | E‘QQC{ ¥ ' R
$-83134,59 |--SURVEYED BUS ROUTE HO. 34869 iN'1983 fy .o 30PN AL
$-80] 29,39 |--SURVEYED BUS ROUTE NO. 29339 1N 1980 |
~ A~ f SURVEYS O MNBUSES RUNNING THROUGH
7 EXPRESSWAYS IN MARCH 1963 '
- Kui---K(6)  BUS COUNTING LOCATIONS

Otal---Gte)  BUS COUNTING AT TOLL GATES | = ‘
: : - L s-63] 34,59 |
A 5-80 39

6 8Ats ek
s-s0] 2p
F 7 SAM YAK KASET
: S As-23 34.59,63,"2’
‘a9

- A (- Y Is-so
A LAD FHAAO o

‘ AN 8. NORTH US STANIN '
3,8,34,44 .
59,28,38] 9. BANG/KAPI(1)

‘ s$-83
"‘ {63962 5-8 96
4 5-80] 29,39 S~ 60
(]
. B. SUTiSARY

5 LAK 31

4
. BANS KAPUZ2) /

(o3 o,49 ] /

IL B35 XAPY

;
 |3-89] s0.93 ' ‘
13 RAM KAM HENGIPARK AREA) " _

5-83] 61,99

12 RAM K.A.'-I HENGIRY SOEY -

s-83| . jss
s~£0] €5,93
i

14. KHLONG TAN
s-83lss 619910

2386 : ‘
; 1 | r20e9un 3
, {e) A .
. _ R — £, BANG NA
L _
_ ' jh /\ F£ 5a% RONG

"APPENDIX | NORMAL BUSES . PASSENGER INTERVIEWING
CFI6.7.2 | AND BUS COUNTING LOCATIONS
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APPENDIX TABLE 7-3  BUS ROUTES OF RACH BUS STOPS

Bus Stop Inte[viegins Notiln;crﬁlewlhg ;Other Diréétiong
| (5-83) (5-80} i
1. Rang $it (1) 34, 59 29, 39 95
2. Réng sit (2) ' '3&, 59 - 29, 39 :95,
3. Dbon Huang'Airpért: ' 59 ¢ | ‘29 | =9§:
4. . Sapan Mai o 34 | : 39 114
5. Lak S1 ; 3, 59 26, 39 114
6. Bang Khen : 3,69 29, 52 -
7. Sam Yak Kaset 34, 59, 63, 112 26, 33 | ‘126, 206, 24, 104
8. North Bus Station 3, 8, 34, 59,} 59, 26, 27,122, 10%_.
' 63, 96, 38, 112, 29, 39 '
: | 28, 44 | | | |
9.  Bang Kapi (1) | 9% 1. 60 .} 95, 7, 27,
o | | | | 1ot, rors
10. Bang Kapi (2) .8, 4 - - '
1}, Bang Kapi (3) .| .  s8 60, 93 -?1,92;95,122,126,1015
12, Ram Kam Haeng 58 60, 93 95, 71, 92,
Road Side - o 1015,
13. Ram Kam Haeng 61, 99 - 60 126, 122, 22
- Park Area : o o L
14. Khlong Tan 138, 61,99, 1| 60, 93 -
15, Exkamai 23, 72, 58, Un | . 60, 93 -
| e, 99 |
A. Lad Phrao : Lad Phrao - Port (Miﬁi):{ Driver :
B, Sutisan 'i) Lad Pht;;“;—;;;t L 2) 83 Bang Na - KE Bus
0 3) We. 107 - - 4).89/34 Span Hal + Sam ROng
C. :késém‘§;5-_L) Lad Phrao - Port ) Driver -
S '3)n42 Port - Bang Na L
D, Tung Satit 1014 (Udon Sook - Pratunam)
. T¢mplg _ B ; ;
E} Bang Na B 1) 83 - Bangk;;_:—géuhus T 2) Bearing - Khlong Toey .
. 3) udom Sook - Pratunan 4) Bearimg - Pratunam. (82)
s -~ .5) Sam Rong - Sapan Maf
e Tactade etver

Notes &

l.AfB Surveyed on' February 22, 1983; A~¥ Surveyéd on MQ;Eﬁ 17;”{983;

T g.n)ls Surveyéd on Pebruary 23 1983.
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APPENDIX TABLE 7-4

PASSEKGERS AT SELECTED' BUS STOPS :
' COUNTED AND INTERVIEWED

AP 7-

7

. Passengers Passéngers ,
BUS sTop ‘Route ‘Cour;ted Interviewed| - The
v e T ' A T get-on Ratio In
: . _ I P ] | |
No ,oc‘atlon No. get-on Jget-off (Total) Percent
1 | Rang ste - 1 3% | 1,000 41 98 9.0
| 59 | 1,062 231 us | 108
a “Total™ | 2,152 272 213 9.9
2 | rang sic ~ 2 3% | 1,282 25 92 7.2
59 775 65 67 8.6
Total { 2,057 90 159 7.7
3 Don'Hﬁahg Air Port 59 | 1,562 480 451 28.9
4 | Sapan Mat 36 | 2,436 | 1,396 279 11.5
s | Lak si 36 1 1,165} 1,186 221 | 19.0
59 901 820 181 20,1
‘Total [-2,066 | 2,006 402 19.5
6 | Bang Khen 3 672 s1 191 28.4
: 69 298 186 154 51.7
_ Total 970 247 345 35.6
-7 | sam Yak Kaset 34 618 | 1,369 94 15.2
59 576 | 1,282 111 19.3
63 885 | 1,075 110 12.4
112 540 222 62 11.5
Total | 2,619 | 3,726 377 14.4
8 | Notth Bus Station 1,212 184 119 9.8
' L 851 270 59 6.9
28 1,184 74 89 7.5
34 510 182 66 12.9
38 2,245 144 107 4.8
44 955 132 52 5.4
7-4-}




| . Passengers | Passcngers o
BUS . STOP ~{ route ‘Counted . |Interviewed|. The

— ' - . B Eeticaris BSSERT get—on JRatio in
No. Locatién No. [lget-on |get-off {Total)

Percent

8 | North Bus Stationm ] 59 | 253 120 ) 29 F s
| 63 128 | 312 14 | 10,9
96 1o | 23] 28 | a6s
2| 7el 13| o
Total | 7,584 | 1,624 | 576 | 7.6

o | Bang Kapt -1 1 e 141 s29 | 220 | 29,5

10 { Bang Kapi ~ 2 ’ 8 .i,688 4 fbélf: _’3;2
Cas | 1,218 5 64 5.3
Total | 2,903 9 s | 4Lt

11 | Bang Xapi -~ 3 | S S IR TR T-T ) I 75 T N T VI IS U

12 | Ram Kam Maeng Road side | s8 | 480 | 9is 2. | 15,0

13 ‘Ran Xam Haeng Park Area | 61 -6;203; 3,339 _ 370 . - 6,0
' 99 13,985 | 2,418 227 5.7
Total [10,168 | 5,757 597 | 5.9

14 | Rhlong Tan o] s8 | 680 193 93 13,7

' o6 {1,395 ] a9 247 17.7
99 | sst| 20f 8 | 145

na | o469 | e0s | 22 | o4z

total | 3,125 | e76 | an6 | 14.3

15 } Eikapai o | 23 | 305 )1,300) 44| 14.4
B 8 f o oss | ;| 169
6t | ores | 0| w98 | 258
22 2221 632 | - 45 1f|8.6_'
99 st om2| e |ans
11 a B3 oso | 3| 234
Total | 1,566 | 2,668 | 20

GRAND TOTAL ~ han,se0 [21,338 | 4,767 | 1is

‘Remarks : Ihjfébtuary;'1983 ' _ B - G algis
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APPENDIX TABLE 7-3

' THE BUSES THROUGH EXPRESSWAYS

. PASSENGERS COUNTED AND INTERVIEWED USING

Bus Stop

i,

| | Hint Bus Routes Renning Paés?“ge;f Fassengers 1)

No ~ Locatfon “The Expressways Counted” Jﬁtérviewéh The Ratio
A Lad Phrao i Lad Phtaoi~;Kh16ng-T0ey. i;S?Q' 340 8.0
B Sutfsan | Lad Phrao - Khlong Toey 1,890 125 6.6
Talad Mochid - Bang Na 665 22 3.3
Sapan Mai - Soi Bearing 822 29 3.5
o TOTAL 3,377 . 176 5.2
C  Kasew Raj Lad Phrao - Khlong Toey 2,111 281 13.3
r f Tung Satit = Khlong Toey 258 32 12,4
| TOTAL | 2,369 313 13.2
‘D Tung Satit | Sof Udemsuk - Pratunam 1,379 256 18.6

Temple . - .

E  Bang Na Talad Mochid - Baiig Na 813 12 13.8
' : Sapan MHai - Soi Bearing 1,135 4% 3.6
Tung Satit - Khlong Toey 318 2 0.6
Soi Udomsuk - Pratunam 1,379 10 0.7
Sam Rong - Pratuynam 3,061 57 1.9
- Sam Rong _ - K}]}_on'g TOE)’ l 658 30 1.8
- 7 1otAL | 8,364 252 3.0
F Sam Rong | Sapan Mai - Sof Beavfng . 1,135 23 2.0
: Sam Rong -~ Pratunam 3,061 145 4.7
TOTAL 4,196 168 4.0
TOTAL 21,575 1,505 7.0

Rotés‘: 1)

Remarks :

‘ 2) Passengers fnterviewed at the terminal

through the expressway.

3) The ratio fn percent,

In March, 1983

2)”)'

Passengers were counted at the toll gates.

poihts of the buses




was classified by hour and by respective rcm!c For th¢ case of minl bus nmning !hrough the'
First Stage Bxpressway Sections {(Din D1eng-Porl Bang Na), the counting was conducted at
the {0l gaks through which the buses pass. Survey date and hours were same {o NIOSL in (1)
and {2} above : .

North-south corridor : Fe_bnia:y 22, 'llours: 6.00 - 22.00

Bastcoridor @ February 23, Hours 6.00 — 22.00

First S(age Toll Gates : \ia.r'gh‘l'? ' Homs 6 00 —-22. 00

The Iocauons of the bus volume counting are also shown in Flg ?—2 Thc prelnmnaw resulls
of the cou ntmg are shown in Appendix Table 7—-6.-

7.1.3 Bus Driver Interview

 Drivers of mini-buses runaing through the First Stage Expreswivay were interviewed of the
:ovmersmp of niini buses and sesvice routes before and after the opening of the Bang Na.

Section, ele. at the sanie lermmal areas of passengér mtememng, locallbns (A) By in l'ig
7-2. :

AP 7-10



APPERDIX TABLE 7-6

8us counring!’

o - ‘ ‘ Counted Buses
Loc;;ion Road Bus Route| Mini Bus Large Bus ‘Total
. L o 2);
|} Wiphwaderungsit L4 - 6l 61
(Super Highway) 24 - 59 59
o 69 - 66 - 66
82 .35 - 35
83 . 2 - 2
89/34 56 - 56
192 178 158 336
TOTAL 21 344 615 .
2 Phakol Yothfn ;;5‘2 - 92 92
5 3 ~ 72 72
2) s 2 235 237
7). 9 - 54 54
2);10 - 85 85
_ 2-)an ~ 93 93
, 14 - 9 9
. 26 ~ 134 134
i 21 6 164 170
2) 28 8 198 206
29 -~ 37 37
29 - 149 149
34 36 168 204
38 117 224 34
- 39 99 161 260
54 - 222 222
59 - 149 . 149
63 36 168 204
74 - 124 124
77 - 63 63
96 - - 119 119
97 - 1137 137
104 21 90 111
112 - 12 112
201 - 15 15
204 2 95 97
1041 S - 5
1097 5 - 5
TOTAL 337 3169 3506
3 Rama VI 1 - 1 1
12 - 1 1
2} 44 - 28 28
44 157 129 286
67 - 153 153
TOTAL 157 312 469
4 _ Rama V S 1t4 165 279
50 - 118 118
70 - 168 168
TOTAL 114 451 565
7-6-1
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e e -~
~ Counted Buses . .

Location ‘ o — haw - A E—
No. Road Bus ROULE | hini Bus Large Bus  Total -

5 New Petchaburi ) 1l - .83 . 83
12 S Y 67
2) 14 - Ss1 - os)
23 - - 187 © 187

58 - 163 = 163
60 | 258 293 551
61 .9 200 209
72 - 133 133
93 - 220 220
99 - 123 123

- 206 7 103 110
. TOTAL 274 1623 . 1897

6 . Sukhumvit 2), 1 - ) n
‘ gy 12 - 199 262 461
28 - - 82 82
2y 11 -, 8Ll
3 - - © 9 © 96
23 = -2 172
25 L~ 164 164
38 1 11 217 218
40 - 8 = 85
46 - - .2 2
48 - 172 172
7n - 83 . 83
72 - 102 102
' 98 ' - 116 - 116
126 - 46 . 46

TOTAL, 270 e a9t

| TOTAL | 1423 7820 . 9243
¢A)  Pid Daeng | 82 L8 e 78
- 83 54 - 54

8936 | 63 - 63
No.t07 | - B 7

TOTAL 195 14 1209

(B) ~ Phetchaburi 2 6 L .
_ - . 82 59 - 59

1014 %3 - : %3

TOFAL 118 7%
() Xasem- to Din - $2 . 79 e
. ray Daeng No.107, - 13 13
- TOTAL 79 13 92

e | 7-6--2
AP 7-12



ot e

Location = Countéd Buses

No, | Road Bus Route [0 s Large Bus Total

(cy Kagen- to Bang 2 25 - 7%
' ‘ra) | Na _ 22 5 ‘ - 5
LU : Co ﬁ? 14 - 14

99 .27 . - 27

TOTAL 3| ‘ - 71

(D) Sot 62 N I T g 10
' o 42 4 -~ 4
83 49 - 49

Ro.1l - 9 9

motaL | 3 9

(E) Bang Na : R 2 4 - 74
5 | 42 19 - 19

46 D ¥ - 11

- 82 58 - ' 58

89/34 61 - 61

99 . - 30 - 30

'IOIQ o ‘ 53 = ‘ 53

TOTAL ‘ 306 . = 306

TOTAL - ! | 832 - 43 875

= | -

 Notes 't 1) For lacations 1-6 on February 22 and 23, 1983 and for
. Rocattons (A)-(E) on March 17, 1983
._'i?)-éif:cdﬁait*OHéd-busés _ |

AP 7-13




APPENDIX 7.2 RESULTS OF THE Filil, D SUR\'BY ON BUS' PASSF!\GI’R R

7.2.1
(n

(2)

3

(4)

MOVEMENT

Passengers on the Air Conditioned Buses
Average Passengers

Average ‘number of passengers on the buses passmg Sapankwal area was 41 for Snbound

“and 33 for outbound, resu!lmg in the average of 37 persons \\hl!e Ihcy were 25
(inbound 23 and outbound 28) passing Bang Khen area. The average persons on the:

buses mnmng New Petchaburi Road at Asoke atca was 44, whlle lhey weie 3l on lhc
road south of Ram Kam l!aeng Um\emly (Appendax Table 7-7) . R ~

A\'erage Travelling Speed

Average lla\:elling speed of buses were ‘mea'nire‘dfby obﬁem'n'g the travelling lise

between the starting and the ending fime of bus trips. In average, 23 km/fh was the
travelling speed of the air condmoned buses in the comdms (Appéndlx Table 7— ?)

Access Time

Average aceess hme of passengen on-fo and off the air condmoned buses “as 9 2
minutes and 11.4 minules, tespecmely in_average 10 minutes. it was hatd to con-;

_ clude that the access tinie was sho:(er in inner u;ban areas Ihan oulside areas.

(Appcnd:x ‘l‘able 7-8)

Car Ownershlp

.

: Apprcnumately 40% of the passmgers on the air conditioned buses had pmalc (‘ars

and/or motorcycles af the household. The percent share differed w hen lhey were
classified by the gel-on bus stop blocks from ‘Athh it was found Ihat those usmg \'onh
Bus Terminal and Huatumpong Ratlway Slallon had the lmsesl ownersh;p percenlage
(11.0% and 20 0% respectively). It \\ouid be ¢aused by terminal services through which

'ndmoxmmg passengers on the Iong distant public (lanspoﬂahon (buses and lains)

* transfer lo infra-urban public transpor!ahon Of vice versa, (Appendlx Tab!e 71— 8)

(5)

: Ac-.es:. Modes

When acdess lranSporlalmn modes were classified, it was found that 59% of the pas-

sengers were on foot or bicycle, 30% on'othes buses, 6.5% on private ¢ars and myotos-~
cycles. However, the percentage figures of addxtmnal bus use of on- access modcs were
high at Norith Busg Tetminal (43%) and’ Vnctoxy Monumeint (50%), whnk those using

buses in off-access modes were high al Ratanakosin area (48%), Vnc(ory Monumenl

(53 %) and Bang Na (64%). (Appeadix Table 7H9)
Trip Purposes

The inp Putpose dis!nbutlon of lhe passengers on the buses sunqed xsas 26% for
hoine to work, 15% for home 6 schoot, 3% on business, 34% for golng home, and 2%
for others. Since these surveyed I:ms;s tan the roads adjacent to Kasetsarl Um\'*mly.
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APPENDIX TABLE 7-8

SZLEGTED BUS-STOP CROUPS

the aly conditioned buses

AVERAGE ACCESS NINUTES AND CAR 4/ *NERSHIP H

—

Average Access Minutes

1)

Car Owdershsz)

Bus;Stop Area On off 'A\étage :i’efs P;'_o _ Totql -
A. Rang Sit-Atrport-Lek si| 8.2 1.5 10.0 | 2,111 3,426 = 5,537
"8 v | (38.1)  (61.9)  (100.0)
B. Bang Khen 8.1 1.t 9.4 2,012 2,915 4,927
- , | (49, 8) (59.2) ~ (100.0)
C. RamKamHaeng - BangKapi | 7.1 12.2 9.6 2,92 3,517 6,441
| | | (45:4) - (54.6)  (100.0)
D. New Petchaburi Road 9.7 8.4 9.0 | 585 850 . 1,435
S | (40.8) ' (59.2) (100.0)
E. North Bus Terminal 4.6 2.4 11.6 391 3,158 3,549
: : (11.0) ~ (8%.0) . (100.0)
F. Sapan Kwai 7.1 14.0 10,3 | 1,23 . 2,074 3,308
_ ' | B37.3) ((62.7)  (100.0)
G. Victory Monudment 9.5 14.3 12,1 2,019 3,815 3,834
= B . (36.6) ' (65.4) _(100 0)
H. Hua Lampong Railway St. 9.0 - 12.2 10.7 159 633 - 792
; | | | (20.0) * (80.0)  (100.0)
1. Ratanakosin Area 9.7 15.7 12.3 2,503 1,932 4,435
| | (56.4)  (43.6)  (100.0)
J. Sukhumvit Road 1.3 8.0 9.7 | 1,337 1,461 2,798
| (47.8)  (52.2)  (100.0)
K. Bang Na 155 10,4 13,6 [ 1,205 . 414 1,619
o | (74.4) (25.6)  (100.0)
L. Others’ 8.6 9.9 9,2 4,848 6,512 . 11,360
| ‘ (42.7)  (57.3) - (100.0)
M. All bus stops 9.2 1.4 10.3 | 21,328 ¢ 30,707 52, ,035
\ | ' | (41.0)  (59.0) _;(100 :0) |

Notes t 1) Access time 1an ulnutes upto the get—on bus—stop and after the"

 get-off bus—-stop.

> 2) Private cars and motorcycles. Percentages are shown in (
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722
(1)

@

Ram Kam llaeng Univ rrsny, clc » it woutd result ina Ingher peuent l" guu of “home

fo sdlool” (Appendm Tahh = 10)

Additional Fare

Passengers were questioned if they were wnlhng !o pay an addmonal amount of Baht

whenr a normalt bus service runmng through the Pxprew.vay was avan!ab!e In the

questioning, no specific route was shown, ho*.\eur it was supposcd that an Fxpnss :
way would be constricted in paralte] to the exlstmg ‘bus routeés and fasief bus s:cmccs

lhrough it would be available. : '

ll is found they are w;limg to pay additional 3.63 Baht, resullmg in me a\erag«, pay-
ment of 1.50 + 3.63 = 5.13 Baht, 2.50 + 3.63 = 6.13 Baht, dependmg on the dlsiancc_
lhey travel. The difference is quite modest belween ‘those 'in the pmrate \chlc!es_
owning famities and those in non-owning families, (Append:x Table 7-- 1 l)

‘Passengers at M:«ijo_r Bus Stops

| Cal O\\'nefship

The ﬁnerc‘eﬁ'l share of those who had private cars andfor n16t6t;§cle§ at the houschold

were 25%. The percent figures differed among the bus stops survey ed i in such way's as

Sapan \la: 11%, North Bus Terminal 21% and Bang Kapi (2) 39.6%. The vanance nnghl
be caused by d:fferent ownership prevalency among the areas surrounding the bus stop
though no e\phc;! data were avaa!able (Append:x Table 7-12)

Accees Time

-~

g ACLE)S time of pas.sengers onto lhe bus stop from the origin was found at ]2 minutesin

av erage in lhe susvey, while the off-access lime beyond the bus slop was 17 mmules in
average. The dif! ference would be caused partly by the fact that addmonal usé ol‘ buses
was larger in per-.enl for ofl-auess moslly in the mner c;ly area than fot on- a0cess

- resulling in a longer {sme for the formes, Overalf access (mle was determmed at 14.5

3) |

mmules (Appendix Tab!e 7-13 and 7- M)

Access Mod cs

In the lolal ol‘ On-access and ol‘!‘-access modes 50% of the mteme“ed passengers were

g on walk and!or hlcycle and 8% wsed addll:onal buses privale cars and motorcycles

were small as in the share of 2%. In the case 6f on-access modes; lhose bus slops \-.huh
connected miuch with other bus lmes in the suburban area had hlgher pemenl in bus

use: Rang Sit (1) 67%, Rang Sit {2) Sl% Bang Khen 66% and Klong Tan 63% (Ap-
pendxx Table 7— I3) '

. -]n |he case of off-access hme lhe above (endency was also 1denuﬂcd a!lhough per-

(1)

‘cenlages were different. (Appcndnx Table 7--14)

_'Tnp PurpOs»

The p;nenl distribution of trip purpcust‘a Was 23 for ""h.ome id“mk";" | 6% for

“honie to school”, } 8% “on business™; 39% for “go home", and 21% for "personal

: mauu" It registered a hlgh figure on’ “hOmc o school” and a low ﬂgtm, m “ion
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APPENDIX TABLE 7-10  TRIP PURPOSE DISTRIBUTION

th the atr condltioned buses

_ : Home to  Home to On - 1)
Bus Stop Area Work . School Business Go Home Others  Total
A, Rang Sft-Alrport- '15845'  ?&2‘ 81 : 1,553 1,331 5,552
Lok Si €33.2) © 1(13.4)  (1.5)  (28.0) (24.0)  (100.0)
'B. Bang Khen 1,567 7137 185 1,492 1,079 5,060
_ (31.0)  (14.6)  (3.7)  (29.5) (21.3) (100.0) -
C. Ram Kam Haeng - 1,462 853 .81 2,770 1,398 6,564
Bang Kapi (22,3} (13.0)  (1.2)  (42.2) (21.3) (100.0)
‘D, New Petchaburi Road | 331 ‘207 = 13 54 332 1,424
IO ] 23.2) 0 (14.5) 0 (0.9) (38.0) (23.3) (100.0)
E. North Bus Termtnal | 1,378 83 . 17 ' 1,195 = 876 3,549
- (38.8) (2.3) (0.5) (33.7)  (24.7)  (100.0)
F. Sapan Kwai 1,158 187 = 59 1,526 436 3,366
. _ (34.4) - (5.6) (1.8)  (45.3) (13.0) (100.0)
'G. Victory Monument 7% 1,333 205 2,700 877 - 5,911
S (13.5)  (22.6)  (3.5)  (45.7) ' (14.8)  (100.0)
Ri Hua Lampong Raflwvay 146 25 49 316 282 8138
‘Station (17.8)  (3.1)  (6.0)  (38.6) (34.5) (100.0)
1. Ratanakésin Avea 904 1,310 74 1,831 493 4,612
S (19.6)  (28.8)  (1.6)  (39.7) (10.5)  (100.0)
J. Sukhumvit Road’ 650 . 130 . 259 611 1,241 . 2,891
| SR (22.5)  (4.5)  (9.0). (21.1) (42.9) . (100.0)
K. Bang Na 310 - - 207 333 763 1,619
| (19.1) - {12.8) (20.8) (47.5) (100.0)
L. Others 3,123 2,042 406 - 3,087 2,703 11,367
| } €27.5)  (18.0)  (3.6)  (27.1) (23.8) (100.0)
H. All bus stops 13,670 7,649 1,636 17,955 11,817 52,727
: (25.9) (4.5 (3.1) " (3%.1)  (22.4) ' (100.0)

Notes. ! 1) Peréentéges'are shown in ( ).
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APPENDIX TABLE 7-12

At Major Bus Stops

CAR OWNERSHIP

: _?riﬁate cars and motorcyeles.

AP 7-21

Car Ownership D
- Bus Stops Yes No Total
1. Rang Sit (D) 426 1,726 2,152
: L . (19.8) (80.2) (100.0)
2. Rang Sit - (2) 608 1,460 2,068
S (29.4) (70.6) (100.0)
3. Don Muang Alrport . 477 1,083 1,560
T (30.6) (69.4) (100.0)
4. Sapan Mai . 269 2,165 2,434
ST (11.1) (88.9) - (100.,0)
5. Lak si - h17 1,650 2,067
L (20.2) . (79.8)  (100.0)
6. Bang Khen 252 1716 968
e {26.0) = (74.0) . (100.0)
7. ‘Sam Yake Kaset 704 1,906 - 2,610
R N _ {27.0) (73.0) (106.0)
8. North Bus Termfnal 1,603 5,947 7,550
S - (21.2) (78.8) (100.0)
- 9. . Bang Kapi: (1) 197 547 744
SRR SRR . {26.5) (73.5) - (100.0)
10. Bang Kapi (2) 1,150 - 1,753 - 2,903
S L (39.6) ¢ (60.4) (100.0) -
11. Bang Kapi (3) 137 - 989 1,126
- L e gy (87.8) (100.0)
- 12, Ram Kam Haeng Road Side 133 . 337 _ 470
. L S (28.3) (71.7) (100.0)
I3. Ram Kam Haeng Park Area | - 2,925 1,201 10,126
S R . (28.9) (71.1) ~  (100.0)
¥4, Khlong Tan - 174 2,581 3,355
e ‘ (23.1) (76.9) (100.0)
.15, Ekkamai 410 1,150 1,560 -
: S {(26.3) (73.1) (100.0)
A1l Bus Stops. - - 10,482 31,211 41,693
. > (25.1) (74.9) (100.0)
Note




APPENDIX TABLE 7-13 0N ACCESS MODE AND ACCESS TIME -

At Major Bus Stops

On Access Mode D .
Bus Stops . Onﬁﬁfess
Walk, Car o ; Minutes
, )7g;c Bus - //S; ~ Others = Total’ ;
1. Rang Sit ‘(id] . 441 . 1,450 85 176 7 2,152 1 14.7
_ . (20.5)  (67.4) (3.9) - (8.2) (100.0) | .
2. Rang Sit . (2) 539 1,660 34 . 435 2,068 .| 16.5
] (26.1)  (51.3) (1.6) (21.0) i (100.0) | .
3. Don Muang _ 982 401 134 4% 1,566 1.2
Alrport | (62.7)  (25.6) (8.6) (3.1)  (100,0) | -
4.  Sapan Mai 1. 15,175 - 1,167 81 10 2,433 |- 8.3
(48.3) (48.0) (3.3) (0.4) (100.6) i
5. Lak Si 1,060 952 . 44 i1 2,067 | 10.8 .
(51.3) ~ (46.1) (2.1)  (0.5) (100.0) ) @
6. Bang Khen 260 640 38 31 969 | 14.2
o 1 (26.8) (66.1) {(3.9) . (3.2) (100.0) |
7. Sam Yake Kaset| 1,764 730 1i4 1 2,619 | 7.1
- a (67.4) . (27.9) (4.4)  (0.4) (100.0) |
8. North Bus 1,844 2,844 266 2,631 7,583 | 21.1
Terminal ‘ 24.3 - (37.5) (3.5) (34.7) (100.0) T
9. Bang Xapi (1) kYL 254 110 11 - 49 7.7
- _ | (19.9) (33.9) (14.7)  (1.5) (l00.0) |
10. Bang Kapi (2)| 1,722 1,151~ 22 2,904 | 16.3
_ , ] (59.3) (3%.6) (0.8) (0.3) . (100.0) .
- 11. Bang Kapi (3) 532 587, . 8 - 1 1,128° | 10,0~
: . - (47.2)  (52.0) (0.7 - (0.1) (100.0) ,
12, Ram Kam Haeng 391 85 "5 = 481 ‘1§ 4.2
- Road Side 1 o(81.3) - {(27.7) (1.0} - (100.0} |
13. Ram Kam Haeng| 7,936 . 2,012° (78 = 42 10;168 {. 7.1
: Park Area . | (78.0) -(19.8) (1.8) (0.4) ' (200.0) |
14. Khlong Tan 1,085 2,111 106 62 3,364 | 10.8
- : . S (32.3) (62.8) (3.2) (1.8)  (100.0) .
15. Ekkamai . 786 629 89 65 . 1,569 9.8
: - : (50.1)  (40.1) (5.7) 4.1y (100.0) | -
" All Bus Stops 20,891 16,073 1,312 3,544 41,820 | 11.7
| L . (50.0)  (38,4) (3.1)  (8.5) (100.0)

Notes : 1) On access modes are the transport means coming to tﬁé.bus stop
and off access modes ‘ave the means affer getting off the buses.

2) Percéntages are shown fn ( ).
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APPENDIX TABLE 7-14

;Atyﬁaaér"ﬁﬁé Sfbgg

OFF ACCESS MODE AND ACCESS TIME

Bus Stops

Off Accéss Mode 1

————-——10ff Accss
Walk, car/' _ - in
Bye¢ Bus “Mc  Others Total | Minutes
1. Don Muang 1,091 1,167 14 57 2,329 14.9
Lak Si (46.8) (50.2) (0.6) (2.4) - (100.0)
2. Bang Khea 1,583 1,562 65 20 3,230 16.9
. o %0y (484 (2.0)  (0.6) {100.0)| '
3. " Ram Kam Haeng 73 - 42 10 ~ 125 14.3
' Bang Kapi ] (58.4)  (33.6)  (8.0) - (160.0) o
‘4, New Phetch~ 2,399 - 788 - 40 3,227 12.1
. burl: | (744 (24.4) - (1.2) (100.0) _
‘5, North Bus 357 299 8 & 668 10.1
, Terminal (53.4) (44.8) (1.2) (0.6) {100.0) _
. 6. Sapan Kwai 548 &2 - 36 626 12.7
- (87.5) (6.7) ~ (5:8) (100.0)
7. Viétory Honu- | 2,369 1,576 28 129 4,102 18.3
- ment (57.8)  (38.4)  (0.7) (3.1} <(100.90)
8. Hua Lumpong | 1,095 614 . - 22 1,731 17.9
- Railway Station] (63.3) (35.4) - (1.3) (160.0) .
9. Inner City 2,402 2,597 . 23 226 5,248 18.3"
o (45.8)  (49.5)  (0.4) (4.3) (100.0) -
10. Sukhumvic 463 . 381 - 83 927 14.8
S (49.9) (41.1) - (9.0) {100.0) ,
“11. Bang Na 29 37 - - 66 15.5
: (43.9)  (56.1) - - {100.0)
12, Others 8,710 9,647 166 873 19,396 18.1
o - (44.9) (49.7) (0.9) (4.5). (100.0)
‘All Bus Stops - 21,119 18,752 314 1,490 41,675 17.3
(50.6) (45.0) (0.8) (3.6) (100.0)

Note t 1) See thé fb@tno(e of Appendix Table 7-13,
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" business”, People in GBA are like ly noi to use reguiar bus senlccs for busmess maﬂcrs
(Appc ndix Table 7— IS)

(5)  Addit ionat Fare

Passengers using normal buses of B\lTA s\ CIe quesl loncd 1f lhey were wnllmg to pay anf
additional amount of Baht when a normat bus seivice mnnmg lhrough expressways was;
available. In the qucslzomng, no spéc:ﬁ«, roufe was shown, howewr, it was supposed: :
that an bxpressway would be conslrucled in parallei to the extstiilg bus routc and
faster bus sery; ice through it would be ava:!able :

It was found that they were \-.lllmg to pay addltional 3.10 Baht, resulﬁug in llle'

average payment of 1.50 1+ 3.10 = 4.60 Baht, 2.50 +'3.10 = 5.60 Baht, dependmg on'

the distance thcy travel. When ihe pacsengers were divided into lhose in car ‘oWning

families and son-car owning ones, the average addllwnal amount was 3, lS Baht and
© 3.08 Baht, respectively. The diffe rence “as ‘quite’ modest (Append:x Table 74 S)

'\Iearly 22% of the passengen ans“ered lhey “ou!d not usé the bus S'.Wltﬁ lhroughﬁ

the E\press“ay The percent figuse is used in delemumng the ratio ol' the cxp:essway?
use in 7.3.5 of Chapter 7. :

1. 2 3 Pacsenoera on the Buses Semng through thc Express“.a)'

When the Port- B:mg Na Sechon was compleled and opened in Januaty 1983 somé mini buses
began o run through the Etpreisway Shostly in March, B\ITA began (o operate w.o new'’

routes passing thmugh the Etpfessway Al these servicés arg prowsnonal and are hkely lo L

be changed logelher with bus fare, lnp frequency and route by cons:denng the demand of
users and by regulation of DLT. o S s

Main purpo:,es of the SuUIvey condicted in \1an.h 1983 were to !“nd thie new paltem ol‘ the!

- : passenges mmement and Iheu comments on the new bus services. Main resulls are s.lailedi
as follows : '

OF Access Time

~ The average on-access lime of mini ‘busas and air condjtioned buses mnnmg through
 the Expres\va)' was I} minutes and 8 mmutes, whilé the a\e:age o!’f-access llme was
" 14 npiinutes and 11 minutes, respectively. These figures are qmté similar’ to those

sun-:yed on the buses on ordmary roads in I‘ebmary 1983, (Appmdnx Table 7 16)'

(2) Access Modes

Approximately 60% of them use buses on and ofl access modes It \\ould be caused b)' '
-the routes which were limited in number and the coverage was less sufficient than
normat buses on the roads off-Expressway. (Appuldl\( Tablc T I6)

(3) - Trip Purposes

Those persons going 10 schoo) were at 4% and 1hose on business Were 2.4% in the total.
A smaller percent in “home (6 school” would be caused by location of universities and
other schools which does not induce students to use the buscs. {Appendix Table 7--16)
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Comments on Bus Pare

Air conditioned buses through {he Expressway charged the fare of 5 Baht for a user

which ‘was same (0 those running on the osdinary roads. When they were asked how
much (o pay additionally for the air conditioned bus seivice through the Expressway,
the average amount was 1.45 Baht (6.4 Baht in total). However, it was found mose

~ than half of them (54%) conimented no increase in the bus fare. When they were asked

how much additional fare to pay for regular (non ais conditioned) buses through the
Lxpressway, the average additional fare was 1.66 Bzht, resulting in the total of 3.16

. Bahi. (Aﬁpgndix.'l‘able -1

Passengers who usually paid S Baht on eithes section of Din Daeng-Porl os Porl-Bang
Na ¢n the mini buses were asked if the fare was reasonable or not. They commented -
feasonable in 66% and the fare should be reduced in 34%. It is understood that an
overall expectation of these bus users (air conditioned buses and mini buses) is a lower
bus fare than' S Baht Level. (Appendix Table 7— 18)

Changes in Transportation Routes

Ch‘a'ng’cs_iﬂ liarisport:ition routes were studied by comparing the means before {the
transﬁmlal_ioh’of bus passengers before the bus operation on the Expfes;sway, e.e. via

* ordinary roads) and aftet (the transporstation of bus passengers a'fte_r the opening of the -

Expressway using the buses operating on it).
a) Pfcs'iOUS Transpbrtat_ion Modes’

Thc transporlation modes of passengérs before they bepan to use BMTA or mint
buses on the Expressway are summarized as in the following classification in
- Appendix Table 7—19.

APPENDIX TABLE 7--19 TRANSPORTATION MODES BEFORE AND
: AFTER THE EXPRESSWAY BUSES

(Unit Persons)

o ‘ Preseat Bus Use
'Preyious Mode BMTA Air-Cond. Buses Mini Buses
BMIA Bus 1,490 (73.52) 16,982 (91.9%)
- Minf Bus | S 222 (11.0%) 385  (2.4%)
Passeager Car 169 (8.31) 362 (2.2%)
Hotorcy¢1g _ 33 {(1.6%) : 51 (0.3%)
¥o Answer 1 (5.67) 528 (3.2%) .
TOTAL 2,028 (100.0%) 16,306 (100.0%)

It was found that the majority (74%) of the bus passengess on the air conditioned -
buses through the Expressway used BMTA buses previously and that 8% of those

Ap 7-27



(%00T) (€7 Q) (%99) (%9°€€) )
18761 1¢ Tyr 0T N340 SUOSAd
TPIOL 2q prNOYS DTQTTOSTIY | - 2q-PTROYS

© - sAomsso1dxy QINOIYI SISNG FUIR. IO 2IBF AL

m%<3mmmmmxm MODommH ummbm ININ ZHL NO SYIONISSVA
i mm4m sNd H?HE NQ mazmzzoo

ISTHAIUT ON

x0W PUT 4 0609

2 66°S = 00°¢

h.msoﬁaom SU POTITSSTIY

L
'9
S

€ 66y

81=L

00" %

% 66°¢ - 00°¢

£ 6672
£ 66°1 - 1070

oo.N

TTEVL XIANZEY

.y
-.m
'z
1

23 () m:o PaIIASUT Oy umonH (1 : soaon

2.99°1 | T06‘T  90€ ‘87 ezt o1 8Lz L6E 5L sosng xondoy
€677 | €¥8°T  TOO'T - €T LSt g 621 85¢ se1 | sosag POUOTATPUOD ATV
Iwamled Te10L L 9 ¢ " - ¢ z .
TFCOTITIPPY ' i ,
28ex0AY (;FUPE TOUOTITRRY
* SAVASSTWMaXT HONOWHI wmwbm QANOILIANGD YIV IHL NO SHIDINISSVLE

i SAVMSSINAXT NO STOIAYES SAC JES04dNS WO LNIWAVL TVNOILILAY LT=L

JTEVL XIaNFdLY

AP 7-28



changed their .modcs from the use of passenger cars. Those used mini buses
previously on the ordmary roads weré 11%.

. _Of 1hc passcngers on mini buses through Ihc Fxprcssmy, 2% of them changed
- their transport from BMTA buses and only 2% of them canie from the mini buses

on ordmary roads. It was 3% of them who abandoned the use of passenges cars and
motorcycles

Thcse facls may cncouragc the authoritics concerned to operate I‘aster. comfon

- and exlensive services via expressways, resulting in the nductlon of some passenger
- car iral'l"c on oidinary roads.

B) ‘ 'I‘ravcl Tmle

: ‘The travcl ttme dlslnbullons from origin to destination of passengers on air con-
ditioned buses and mini buses ““before and after” the Expressway are illustrated in
- Appcndvc Fig 1~ 3. In average the mini bus users réduced the time from 8%

. minutes to 46 m;nutes and the air condmoned bus users from 66 minutes to S0
. mmules :

c) Bus Fare

' lt is com mon lo understand that passeagerss who travel on the Expressway by using

 the biis should pay some additional fare because the bus provides faster and con-
\cmenl services. How ever, BMTA now opesates two bus routes mnmng through the
bxpn. ssway with no addltmnal charge. Their operation had started in Masch 1983,
Iti is s.ald that the BMTA’s operation is an experimental stage.

On the other hand unlicensed mini buses operate through the Expressway. They
' chargc a new fare of 5 Baht of more. The distributions of the fotal bus fare from
ongm to d('slmahon are shown in Appendix Fig. 7—4.

It is l'ound ‘that the averagc additional fare for the mini buses were 4.60 Baht,
) résultmg in he total of 9. .60 Baht in most cases. BMTA charged no additional fare
- for lhe air cond;tioned buses via the I:!ipfessway However, passengers paid 4.4
'Baht addmonal!y and the total was $1.3 Bahl (Appcndnc Fig. 7-4)

lt is premature to conclude a pattern of passengus chcme {(a diversion tendency),
smcc Ihesc seqvices are quite new and not' fixed for a certain period. Démand is
 very Iransical and unsfable i in these months.

724 ]nlervfc\s' On Mini Bus 'Dti\'iers mn'ning‘lhmugh Expressways

The interview was conductcd to Tind d:flenm.e in fravel time, trips, operational hours, elc.

'bcforqa and afler the lhrough E\pressv.ay route operation. It was found that all interviewed
mini bt:scs (43 dmers) Itad changed origin-destination. They came to operate new routes and
new cngm-deslmauon p{)lnls after the section of Pozl-Bang Na opened.

“The niini bus oxsnus!np was classified as 58% own¢ r-dn\eh, ¥ employed dm ers, and 9%

_in the cooperative orgamzahon members. Their dalI) trips were in the range of 8 16 12, work-
ing from 6 00 to 20.00 mostly.
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7.3.1

'APPENDIX 7.3 BUS TRIP MATRICES SUBJECT FOR
© THI} BXPRESSWAY DIVERSION |

Public Bus Trip Matrices in 1982

Publn, bus trip nratrix producui in (‘haptor 4 was divided mlo two' malmes one not
refevant to the Expressway diversion and the other re p:esen!mg the trips subjecl I‘or dn’crsmn
to the SES. The Iatter was developed by studying the BMTA bus routes and lnps inthe
followiig manner .

(i)

(2)

3)

Bus Trip's Origin-Destination by the Routes of BMTA - _ t

The origin and destination points of the bus routes in BMTA were coded lo Ihc zone
number by using the zoning map of the Study. Bustnps were pul i in the matrix. Thes»
trips would carry the passengers from zone to zone along the route.

Bus Trips converted from Person Trip Malrix o ‘

As siated in Chapter 4, the bus trip’s matrix covesing the whole GBA was produced by
converting the number of peisons into bus trips without reference (0 the BMTA bus
teips. Accordingly, it was understood this mateix included those trips’ menhoned in
(1) above. As shown below, it was found that the pen.enl shares of the pessons in the
buses subject for diversion as in (1) above ‘and of those in the buses not subjed for as
in (2) were 50% éachin lhe corridors of SES

— The total passengers carried by the bus trips running lhe cortidors of SES acmrdmg
to BMTAdata ... .. 1.34 millionfday -

— The total passenger frips of bus uses, inclu‘ding subject for and ﬁt’)t subjeéf for
diversion to the E\press“ay in the same corsidors. (Refefring to the peison lnps
produced in Chapter4) .. ..2.65 nnlhom‘day :

— 1342652 0.505...... 50%
The zone pair tsips in the bus trip matrix of (2).abo'\e' were divided into half in the
corridors of SES. A half was subject for the dn eérsion study and the remained half of

the trips of (2) thus calculated were canried by mini buses and shorl ‘distant BMTA
buses. In this manner the double counting of the bus trips w ere deleted. -

A\‘erage Oceupants and Average Transpoit PeisOns

In converling passenger trips into bus trips, the follomng nlahon:.hlp was assumed
by teferring the available data. ' :

Some would use the bus from lhe ongm and to the de;lmalton wiulé somc \\oum use
only part of it. Assuming the average om.upants ona bus f1ip, the average turning salio -

-3s determined as foHlows:

a) Thc average route length of the BMTA buses = 23.4 km
(Referring to Table 7-1) :

b) The a\erage ltaulhng distance of lhe passengc 1s on the BMTA buses. (By aﬁaly$||1g5' 3
(he oD fab!es of passengers on the selu.led routes of the SES comdoxs and mmg
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the average occupant of 47 persons which was shown by BMTA) = {1.5 kin

c) The average turn ratio —%:!Lg— = 20

d) By Lisihg the ratio of 2.0, thie total passchgcrs assumed by Chapter 4 could be
approximated fo the figuie of total passengers on BMTA in Tab!e 7-1.
From Table 7--1

Fto_m_ Chapter 4
B\iTA 55714 x0.73x 10x ’20x47

ll

3 ,775,000

3,825,000

0

The average (ranspost persons pes bus lnp was the product of lhe average
occupamsand the turn raho :‘ 47%x20 = 94

: Pc rson trips which were delermined in Chaptér 4 were converted to bus trips as

O . (Pesson Trips). (Person Trips)
B L= - ‘ - :
, ( _us Trips) (Average Oc‘cupanls) X' {Turn Ratio} 94

| 1, 3. 2 Pubhc Bus Tnp Matnces in the Future Years

~ The bus trip matrices sub}ccl l‘or the Expressway dnersmn in 1990 and ‘2000 are filed and

submitted separalely toge(her with the OD matrices of other vehicles, of which total tnps

subject for diversion croqsmg the screen sections are summarized in Table 7--3. The growth

factors for lhe future }ears in bus passenger volume were determined in Chapter 5. Théy were

- used for the estiniaté of bus trips subject for diversion. In the forecast the average occupanls
were assumed as follows : 47 persons in 1982, 40 persons in 1990, 2000 and 2010.

| o §982 1990 2000 2010
Total bus us¢ - person trips 5,614 6,655 195 8701
(Growh factor) (1,000)  (1,185)  (1,417)  (1,550)
Totalbustrips . 1194 1664 1989 217.3
(Growth factor) - (1,000) ©(1,394)  (1,666) (1,822)
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APPENDIX 7.4 ~LOCATION OF BUS BAYS

The candidate locations of bus bay were studied in 7.3.4 o!‘ Chapter 7 since thé bns bay
~ construction plan is selected as'an allernative plan {o be compared with other plans. The
location \\as sludnd from lhrex points : passenger demand, engincering view point, and
ROW a-.qms]llon : ' '

(1)  Studi¢s on the Location

a)

Passengers Demand

Passengess movenment was studied on n.presentame bus routcs in thc SES éomdors

- as shown in Appendix Figs. 7--5 and 7--6. The numbsei of passengels on bus s!0p

groups were surveyed in 193{) and adjusted to the 1982 level by the stahsilcal data
of BMTA.

Atong the N-S corndor, Majos on and off novements were m Bang Khen, Saphan
Khwai, \’u:!ory Monunment, and llualttmpong Station. (Lak Si and the northern
areas had also farge \olumes but the SES plan d:d nol exXtend into these areas.)
In the East ¢orridor, on-off vo!umes of g passenger:. were large in the fnner city areas
west of the Expressway, Dm Daeng~Poﬂ Sechon (The \olumes were largc in Ba ng

N Kap: areas, but they were not in the comdor smce lhe E réule was planned in
parallel with the SRT line.) '

by

)

D;stnbution ‘of bus routes o and frchi the major ordinary roads in:thb corridors
of SES were studicd. They are summarized as i Appendix Fig. 7—7. It was feund
that the above mentioned bus stops on which large on-off volumes of passengers

‘were idenlified were also important pomts wheige bus mutes concenlrale from

various directiosis.
Enomeenng Aspecls

Bus stopping bay should not ‘be located bemde the lhrough Iane with a gradient
more than 2%. The bus ba3l on the rampway should nol be locatcd at a section
with a rampway gradient niore than 2%. Passengera palh {o Ihe surroundsng area or
to other bus stops on the ordmary roads should also be provnded :

"Ihc stairway up to (he bus stop bay should be dcsngned witha moderate gradient

not to tire passengers unduly, or an es¢alator should be constructed for the con-
venience of passeiigers.

Traffic conflict bel\»een the buses wsing the bus bay and the other \ehules were

studied. The location was reuev.ed with due consideration on lhe weaving teaffic
flow on the through-tanes, :

ngm of Way Ac(iuisi(ion '

" Additional Iand is necessary for the conslruction of bus stop bay and ll:c pas—

sengers palhs A study was conducted to avoid the locations with difficult land

| acqu;remenl It was found if the bay was constructed on the through- tane level

additional ROW of 5-10 m w;dth and 400 m length, “ould be necessary. Thrs

wonld cause much cost burden as well,
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(2)

Selected Locations

Studies in (1) above have resulled in three bus stop bay Iocallons as shown in Flg 7-—9

of the Main Reporl. It was found that a bus bay would scive mostly if it would be
constructed adjacent to Vlclory Monumenl However, the engmemng study resulted
in that the idea was not realistic.” Othér candidate tocations were studied also, but
deteted because of less bus tnps using them.
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- APPENDIX 7.5 ADDITIONAL BUS FARE AND DIVERSION RATIO

The div. ersion ratio of passengers on the buses using the prn ssway depends on the add ition-
al bus fare and the seevice they provide. The interview survey in March 1983 shows prefer-
enges of passcngqs who asscssed the additional bus fare on a hypothetical Expressway bus
service (Appendm Table 7—15). It is not the actual ont of pocket payment. However, the
answers may’ mduatc tendemy of pufemwcs of bus users. The ¥y are compited in a charl of
the following Appuldlx Fig. 7--8.

The downward stoping curve in Appendix Fig. 7-8 indicates a dccuasmg passenger volume
~shown in pescent ratios in accordance with the increased bus fare. The vertical axis shows an
accumulated percemtage of those who are said to pay moie than that amount shown in X

axis; ie. the diversion rate is 62% if the additional fare is at | Baht and 47% if the fare is
© 2 Baht, elc. ‘

The data can be re-cdited inlo the cunve showing the total revenue to the BMTA inrelation
with different tevels of additional bus fare. The revenue is estimrated by an assumption that
those in the acéumulated percentage showing to pay more than a certain bus fare level will
us¢ the buses and pay the fare. The curve is shown on a chart in Appendix Fig. 7--9 where Y

axis represents the refative revenue using the existing 1.50 Baht level at 100, while X axis
repiesents the bus fare inc n‘asinz by | Baht.

The chatts m lhese Figs. also show the cunvés pmdu;ed by the comments of those in the air
conditioned buses on the ordinary roads. However, the volume of passengers on' these buses

are smatl at 5% of the total BMTA buses in the corridor. Their influence i is considered negligi-
bly small.

The aboyve 3rgumen[ will suggest that the diversion frips estimated in 7.3.5 of Chapter 7
should be reduced by more than 22.4% depending on the level of additional bus fare.

On the oOther hand there will be other factors which will offset the reduction and rather
mcrease the use; they are the shift from the private vehicle use to the Expressway buses

because of shoitet travel time service, heavier congestion on roads which would accelerate the
diversion much more, 2ic,

With these considualion it is determined lha’t if the effect of the additional fare is taken

" into accounlt, thete will be no subalanhal change in the estimate. The fizure of 22.4% is not
" changed in this case study.

In any case a comprehensive study of bus passengers’ demand is considered necessary. The
following pomls should be taken into account in studying a diversion cunve of bus users and
a revenue cunve of the BMTA biises using the Expressway.

—  Survey should be conducted to oblain data which show the percent distribution of
- passengers aniong alternative routes or modes which differ in travel time and fare
between the same OD zone pair. Just as did the diveision model determination of

vehicles to the Expressway, bus passengers diversion model will be dev eloped from
the data.

-~ Revenue -maximization or profit maximization is a targét to be pursued by every
private enterprise. flowever, this must be reviewed from the transport policy and

A
H
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gencral pricmg policy of the Covunmenl together w:lh the nonopolistic service of
. BMTA with which majonly of users cannot find alternative nicans of transpost.

A Wclfare factor may be taken into account together with some sort of subsidizing
problem. :

In Ilic GBA, not only BMTA buses but alko mini buses and soi buses should be
subject for the study. Roules, trip frequency, and bus fare of Jarge BMTA buscs

. 'and mini buses determine the seivice of the buses Whl(‘h ate the main public trans-
. port sérvice in the GBA.,
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APPENDIX TABLE 7-20 BUS ROUTES ON THE SCREEN SECTIONS

1. A-A' (SUPER HIGHWAY, PUAMOL YOTHIN AND RAMA VI ROADS)

-

Bus | Distance Buses, Tfipﬁxl) Passengers,
Route Origin Destination (km) Day Day -/ Day
% 4 Rang Sit  Thonburirom 46.5 28 s 9,519
: Park : 7 ' |
69 Sanaobinnam Vietory 22,2 23 135 14,558
Monument : :
3 KM 1 Khlong San 39.5 29 138 11,621
% g  Mooban Ronthaburi 48.0 24 i3 _ 8,928
Sethakit - .
i 10 Thanoﬁ Pa~ Nang Lerng 50.4 35 168 15,336
sricharaen
* {ja' Huaykwang Khlong Toey 52.0 52 188 21,704
2 20  Rang Sit Rualumpong 34.0 11 80 4,159
8 Happyland Sapan Put 25.0 . 58 455 58,749
Market _ -
26  Minburi Victory 30.0 46 . 307 45,134
_ Yonuzent
28  Mor Wung SianTechnical| 17.2 66 655 57,862
_ College
29  Rang Sit Hualuspong 34.0 C 46 327 56,256
34  Rang Sit  Hualumpong 36.0 47 328 56,256
382) Bang Na Chankasen 27.8 57 L 424 :61:342
KM 2 Coliege : _
39  Rang Sit Sanamluang 35.0 45 ' 302 49,995
$9  Rang Sit  Sananluang | 35.0 45 303 49,994
63  Noathaburi Victory 21.3 39 374 45,749
Monuzent ' ' _ : R
96 Pata " Saochingchar 30.2 33 235 133,867
Yikorn ' : i
12 Kasetsart Si Phaya 22,1 28 202 22,537
thiversity . .
* 44  MHappyland Tha Tien - '33.0 12 1 2,946
Market '
44  Happyland Tha Tien 27.7 33 255 139,547
Market ' o
TOTAL 1 e6a.9 757 5,175 666,059

Source : BMTA, February 1983 . _ _
Notes : 1) Average daily operation in December 1982, including
short distance services included

) 2) No.13* and No.38 are classified fn the sections of A-A' and ¢-C'
Remarks : * fodicates the air conditoned bus route
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2, B-B'__ (NEW PHETCIABURT ROAD)

ey

Bus o o . 'ﬁiétance'Buség/ | Trips Passengeii/
Route Origin_ - Destination {km) Day ‘/ééy Day
%12 ltuay Kwang  Ministry of 50.0 29 149 13,409

: o Cominerce
* 14 Srt Yan  Thavue Kblong | 11.0 9 108 4,936
. o Toey '

110 ¢ Pasook Pratunam 14,0 12 107 12,357

| Village -

23 Bang ¥a Tawiet 24,0 48 376 52,446

58  Minburi Bangkok Noi 40,5 44 249 43,232

: o Railway Station

60 Xhlong Jun  Pak Khlong 25,2 68 575 84,020

R | Talad . ' :

61 Ram Xam Haeng Victory 11.6 27 357 21,563
' Univérsity Monumeént :

72 Kldo'Nam - Tawlet: 17.0 26 294 26,477

' Tai 

93  Athetic  Si Phaya 27.6 48 386 53,447

0 Villege R _

9%  Ram Ram  Victory 14.2 17 227 16,857
Flaeng Monument '
University - : '

 TOTAL 235.1 328 2,828 328, 744

3.0 et f(ﬁvkuumv1T ANn'nAHA IV ROADS)
§u§f._ _ . : . Pistance Buses Trips Passengerj/

- Route ~ Origin -Destination (k) Day Day Day

% 8 Happyland  Sapan Pat 30.0 28 143 9,515
* 11 Makkasan. Sapan Put '36.0 34 169 12,152
*'tf)'nuay'xwang' Tharue Khleng | 52.0 52 188 21,704

L TR ey R |

2 . Samrfong  Pakkhlong Talad| 24.5 71 546 74,604

725 Paknan Tha Chang 1.0 62 492 67,988

8% Bang ¥a Chankasen 27.8 - 57 424 61,342

o o College

48  Bang Na Wat Poa 16.0 36 329 32,691

119 Paknan _  Sam Yake 28.0 51 359 46,139

* 7 KhlongXwang Noppa Wong 33.0 29 120 8,412
45 Samrong Banglumpu 25.6 23 102 29,460
46  ThandmPasri Tharue Khlong | 17.4 47 471 42,652

... . Charoen Toey _ _
102 Paknan Wat Chongnonsee | 22.3 17 171 19,779
TOTAL 41.6 507 3,514 426,438
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APPENDIX TABLE 7-21

DIVERTED NUMBERS OF BUS TRIPS

(¢ rips/day)
Bus on Mmbers of Mbersoff Diverted Numbers of Future Bus Tr:ip:s (2000)
R:)lzte Zone Existing|Futurebus -~ T v dovatn, =
. v o |Bus Trips [Total TeiPS{Alror 3y : 2) lusingExpniOrdinary
Neo 1 Pafr 171982) | (20000 [natives | USTRB Expressway ©T PR ORI oad 3
- oo |- fazin] - (46.42) | (53.62)
: P , T 1 - 3G 1
4% | 69-527 115 192 bl ?4, | o g?,f :‘=,03\
: ! BB -1 [Q-1D | - (56.2%) | (45.8%)
' 22 | 82 - 104 | - 88
; | p (=17 - - (15.62) | (84.4%)
) B ) . T 15 _ - 35 : lgo .
69 ! 65-101 135 225 ' U
: ! - a<ant - - (27.172) | (72.9%)
: 61 - - 61 165
(10,11] _ o
P.T. ~-1D Q-1 - (23.52) | (76.5%)
3% | 69-44| 138 230 S - % | 16
- (10,11 L . o |
B.B “1D[(-12)] - (31.3%2) | (68.72)
45 271 - 72 158
10,11) . _
| e.r. -7 - (30.92) | (69.1%)
9% | 65-54 13 188 36 22 - -8 130
(10,11 .
B.B -] - (38.8%) | (61.2%)
sl 22 .| - 13 115
| por. |G IDIO-1D] - (31.1%) | (68.92)
10+ | 63-52] 168 280 AR IR B R L TR L
s.p | GBID[A-1D| - (38.92) § (61.12)
. % | 33 - . 109 171
| e, [(75260(17-19) (1-24) | . (58.1%) | (41.9%)
13+ | 69-58| 188 313 61 36 | 8 | 182 | 3]
g.p [(17-24X17-19)j (1-24) | (66.1%) | (33.92)
: 73 49 85 207 | 106
| pp. [OID]QAD] - | Q60| (27.4%)
29% | 69-13] 80 133 51051 - | 3 [ 103
B.B @-1n{(1-17}| - (30.82) | (69.22%)
. 26 15 - 41 92
(10,11 o '
£ P.T. -14)| - - (11.6%) | (88.4%)
8 | 28-4| ass 758 8 | - - 88 650
(10,11 N
B.B -14)f - - (19.42) 1 (80.6%)
147 - - 147 591
p.r. | O-ID] - - (15.47) | (84.6%)
! B ' . 9.1 - - 79| 433
26 | 41-10] 307 512 . |
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‘(trihs/day)

. Nbers ofj Mumbers off R el s '
Bus op | UUREN Y Diverted Numbers of Future Bus:Trips (2000)
Route| Zone | ol iy s ST 1 ™ Tordi
No. Patr P ELEE S ¥ ter--'l ' L : Using Fxpns rdinagy
o a r. (1982) | (2000) natives) Qsing Expressway Tji;¥T Road 3)
sp |Q-1D] - - (27.1%) | (72.92)
13 | - - 139 373
4. e . . . '- ’ ' p.‘T‘ - - - - i - A
28 |241-46] 655 1,092 - - - - 1,092
BeBe o - - - 740
| | e [O-D O] - (23.12) | (76.9%)
29 | 69-13} 327 s45 | 63 63 | - 126 4
| . pp. (@D || - (31.0%) | (69.0%)
*® 116 | 63 - 169 376
- _ 'P 1. @D |aan| - (23.4%) | (76.6%)
34 | 69-13] 328 547 Rl Tl 128 262
g |O-ID[O-D| - (31.12) | (68.9%)
%+ 1106 64 - 170 220
_ pop.  |(14-26)1(2-14) | (1-24) | (69.7%) | (30.3%)
38 l250380 424 707 - ss | 219 | 219 493 214
o : B.g. |(34-26)1(2-16) [ (1-24) | (69.7%) | (30.3%)
P 55 | 219 | 219 493 214
| (10,11 o
P.T. RS2 KSR VO ) I (23.5%) | (76.52)
N ‘ 59 59 - 118 185
39 | 69-1 302 503 | lae,n
'B.B. antaanl| - (31.2%) | (68.8%)
98 | 59 - 157 346
(10,11
P.T. anla-1n| - (23.4%) | (76.6%)
g | - 59 59 - 118 267
59 | 69-1 303 505 (10,11 o
B.B. | . -1»|-17)| - (31.12) | (68.9%)
98 59 - 157 228
e, | QEID] - ~ (15.6%) | (84.4%)
: - e 97 - - 97 433
63 1'66-101 = 374 623 sp |10 - - (27.1%) ) (72.9%)
’ | o] 169 ~ - 169 361
- | aoe,n :
P.T- 18| - - (13.3%){ (86.7%)
96 | 29-2 | 235 392 “ 1 - - 4 3z
- - : (10,11 7
6 | - - 76 282
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;(tfipsldéy)__

Numbers off Nurbers of]

Diverted Numbbrs‘6f.Puiure_BusvTrlps (2000)

gzite ?22; Existing|Futurebug _ I 1 hopI Pv TRV
X > Bus Trips |Total TIPS Ay ger-q f o Evoressuay ) [UsingExpwyOrdinary
No. Pajr (1982) | (2000) na{ives} Usiqg Expressway.  Total ROﬁﬂ.qu
er [ |aant - @3an ] (76.92)
; TR . - 78 23
12 |261-5 | 202 137 ol Bl AN
. |G- QD] - (30.92) [ (69.1%)
B.B. 65 39 | - 104 204
(10, 11 . L
P.T. -1)| - - (11.92) | (88.17)
| 14 - - 14 [ 104
46% | 28-1 7 118 (10’ 11 N
: s s S -
B.B. -y - - (19.5%) ] (80.5%)
23 - - 23 | 95
(10,11 5 :
P.T. -1 - - (11.5%) | (88.5%)
46 | 28-1 255 425 @ - IS )
B.B A} - - (19.32)] (80,7%)
- 82 - = 82 | 327
(4-10, S S
| P.T. apla-s) | - (38.72)| (61.3%)
12% | 240-1 | 149 248 67 29 - 96 152
: (4-10, N R
" B.B. inja-o | - 46.8%)| 153.2%)
87 29 - 16 | 132
pp. - (@0 | - | @3.90] 6.9
14% | 31-10] 108 180 98 .1 35 - '3? _ %7 -
p.p. =B -0 | -~ (73.92)| (26.12)
‘ 98 35 - 133 | 47
P.T. - i ” - P
1A |37-111 107 178 - - - - 178
BaB- _ _ - - 178 ‘
- p.p, [(20-28X - - | @] 6.2
23 | s9-6| 376 627 e | - - 146 481
| a.p. [(20-24} - - (23.32)} (76.72)
A I V73 - - 146 | . 481
- (4-10,] o |
‘ P.T. - 11)] (1-4) - (38.87)1 (61.22)
58 | 41-15| 249 as | M3 48 |- 161 1 58
o “-10,] I I |
145 48 - 193 'l 26
. 7-21-3
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{(trips/day)

Bus - oD Em:;bsetr:isn(;r ;ﬁﬁ?;i:: ‘Diverted Numbers of Putyre Bus Trips (2000)
Route| Zone | ov Bl Y i O OO SO SR
X < [ BusTrips [Total TriPS ATt or— asl 0 .. o ke [Ordinar
No. P . - . er- | : UsingFx b4
° _ atr (1982) | (2000) natiVes> .Using Expreésway . -T;ia{#y Road 3)
| (-10,1 1
_ : P.T, 1)1 (2-4) (38.8%) | (61.2%)
3 ; S 260 | 112 372 587
29- : _
pq 9-1 515 1 959 | {10, | |
| L . B.B. 11) | (1-4) (46.6%) | (53.4%)
; 335 | 112 447 | s12
. por. (=8 [Q-2 (73.6%) | (26.4%)
E S R 3 323 | 115 438 | 157
1 | 28- 35 o ;
61 |28-101 357 L aw fa (73.6%) | (26.4%)
' 323 | 115 438 157
' ; . _' P&Tb - - - -
72 [36-6 | 294 490 ° - - - 490
B.B = - = 490
. : pop. |49 {G-ay (38.92) | (61.1%)
1 ' i |G- (-5 (46.72) | (53.3%)
¥ 225 75 300 343
| 4-10, ; | | |
NE | P.T. | 1] (1-4) (38.97) | (61.12)
99 Y36 | 227 | 178 ' 103 44 147 231
I : (Z’—IO’ :
B.B. 11 (1-4) (46.62) | (53.42)
' 132 44 176 - 202
_ | _ o, |€20-24) - (23.12){ (76.9%)
8% 59-1 143 238 1 = 55 183
LB 55 - 55 183
| R | pop. |(20-24Y - (23.42)| (76.6%)
k] so-44 | 169 282 B e 66 216
3 - " B.B (20-24} - (23.4%){ (76.6%)
Bl 66 ] - 66 216
pop. |(20-28% - (23.3%) | (76.7%)
, o212 - 72 698
2 |38-1 | she 910 g.p. |(20-24% - (23.30)| (76.7%)
22 - 212 698
| pop. [(20-2a% - (2330 6.7
o . o 191 - 191 629
25 1591 | 492 820 1 o |o-2my - @30 6.0
S BT 11 - 191 629
7-21-4
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(t1ps/day)

Numbers of| N

B. B. is passzng through - and bus bay use"

2) Upper line in ( ) :aranp pair of in and ouk

Lower line

3) (Total trips 2000) - (using expresssay)

! bus trips/day

AP 7-48

(Ordinéry-Road)

: oD 1S L"berQOd Diverted Nunbérs of }uture Bus Trips (2000)
g“st. sone | EXisting Futurebus ] 2)' YT
oute A ; . .
13 ~ I Bus Trips I‘otal']‘ril‘sﬁ}\lter—— lk;ingh.pu} 'Y inary
e Patr {1982) (2000) natxvc;> Using Expréssway Totai Rogd 3)
: - l20-23) (23.4%) ;76;625
- 329 548 e R I
“8 | €o-1 | ‘ ka0 @3.40) | (76.62)
B.B. |"128 128 | = 420
- l20-24) (23.2%) trs,sz>
119 | 59-4 359 598 2o 24) (23.2%) ¢ 7(?6 32)
: : B.B. 139 | :139 ‘ - 459 :
- (20-24) (23,5%) | (76.5%)
i BT 1 ay 4 | 153
- 71%] 59-50¢ 120 200 (20-24) (23.5%) ] (6. 52)
-~ lzo-26) (23.5%) '(76.sz)
| | PI 1 40 40 g 130
45 | 59-2: 102 170 o (20;24) (23,52)“'-(76'51)
| B.B. | 40 40 | 130
oo |20-23) (23.32) _(76 7%)
- | N AL T E Y 183 602
46 |380-131 471 | 785t o0 gy (23, 3z) (76 7%)
1 BB s 183 602
1. | SO ORI - 285
102 |59-211 171" 285 , : R
| e - |ess
e | - (26,31) | (23.72)
: , AL i 4,71 13,401
~ TOTAL 10,905 | 18,174 ' '?33_ P
1 ) - 5,563 | 12,611
| | 7-21-5
Notes : 1) P.T. is ' passing through" : '
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APPFN[)I.\ TABLI‘.? 24 TRAFE FIC COST AND SAVIN’GS or, I’\ORMAL
BUS SFRVICE ON THE EXPRFSSWAY 2000

(FCO\'O\I lC cost in WOS fday)

Buses®)

.\ vehlc!es

C

A

B

€

A

g:'L

“no S@ﬂ'lcé‘

“passing

“through

“with bus
baysl

“a0 service” |

passing"
through

it bus

bay” .

Teaffic Cost")
1. VOC

2. PIC

3. Total
Sawings?)
C-AorC-B

19,274
39417

20,203

‘2'0,'230, :
19,115

© 39,345

1320

19,554
19697
39251

2?5.0

163,477

75,185

237,262

161,443
15,687
237,130

L13e]

61,584

45,408

236,989

= i?a.o

N&le‘s: 1)

In the traffic assignment and the <ubs-:quent lraﬁ“ I t‘osl e-.imiate a!l z0n¢ pzir roules
were determined by the computer simulation system as “stated in Chap[ets 6 and 12
However, in the case of the diveded busés to the Bxpress“a)s lhe mu!es weie
detelmmed maoually in d esignating the ono!’l' ramps :

“In n-e repelmon o[ lrafl"h, asszgnmen! the \e!ocnty and the VOC aﬂer the lhird g,mup of
. trips were distributed | on the nelwork were vied in estimating the lrafﬁc cost of the all

© 0 wehiclke lnps and the bus tsips. When the third group was distributed on the nélwork and

2)

3):

the traffic is aggregated at évery link, it would indicate the 80% of ADT. It would also’
indicate 2 traffic flow pattémn of day time, excepl peak hours. No' different speeds
were given to the buts of Aand B, nor d:rfﬂenl costing was done beiween the wo
cases. They weie treated same as olhet \ehides cosi &slimale,

The cost and savings are esh_rmted on the nehn:\rk of R 1.

Bmes mclude: privale buses and pubbc buses (diverting ancl r.on-dnemng)as shoan in
OD matrices. . :
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