Ty
S

y f P )
h
)
)

‘.n.,. ,. ! ”,.#.

Eﬁfﬁgﬁ#& wm__“ﬁ.u___ &.ﬁ%,ﬁ,} ¥

]
% _

il
e

AL

S

A R R o I DL : I : , ‘,., ‘ , . -
L o e e s e

RPN R AR AR N R S




Betitrith el Tl



APPENDIX 13,1 A RELATIONSIIP BETWEEN TOLL FARE AND REVENUE

12.1.1 ?smmlacion

In order to f‘nd the tolf fare mel which will maximize the reve

nue, (wo simulation works
were condmled as the following (2) and 3).

(1) (‘bhdili’bhs

1. Zc‘_meé : 88

2. Network . FES& SES -
3. fVehiﬂes 1 Cars,' PVB, LT and HT
4 Year 1. 2000

5. The diversion model,

p _ P
1+ (X[G)3
G = ashiftratio of 2.11 - TG & TH = Travelting time (min)

The parameters are stated in C hapter 6.
) Case I, with the Q-V Relationship
1. Traffic Assigllnilenl '

 The minimum time path selection for each of five sliced OD matrices were simu-
fated. The network data and method were same to those stated in € hapter 6.

2. Road Capacity and Velocily

' (‘apac:!}—\olmm wvelocity rcﬂmm!s were assumed on every road section. They
~were same {0 those in Chapter 6.

3. Result

No ntaximum revenue was found wilthin the range of assumed toll fare. The result
~is summarized as follows in Appendix Fig. 13-t:
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Toll Toll © Total  Revenue
Level Fare Trfps  '000 ¥

600,337 12,402 «—0W ORI |

1 2
YERRE TRAFFIG |
30 RE‘-*-;' : ON £XAL'000)
; : . eof Jeoo
L O 11 X LS [} 1
15 _ oA o
3R ses356 16871 a6 160
' 40 1
Laf {540
4 as A . ) :
. NEY
i3 516,782 18,637 |
‘ 0 1500 .
> P 98,555 20,282 oo Lt
50 :

APPENDIX FIG. 13-1 REVENUE AND TOLL FARE, CASE I
(3) Case I, with Fixed V elocilies and Sliced OD Tables
1. Teaffic Assignménl

The mmmmm time path and \‘elomy 0!‘ “Le\el I" in the case l were used to esti- :
mate lhe time: TG & TH.

2. Road Capacity and Velocity

Capacity -volume-velocity restraints weie nol assumed. TG and THI \wre ﬁ\ed as
above. A relationship belween the toll fare level and the dnetlcd volume was

simulated without taking into account the additional changes in lraI‘Fc on ordinary
roads. :

3. Result
The revenue curve indicated the maximum {'_a!uc'al' the 60 Bahl (small vehicles) ~
80 Baht (Barge vehicles) tevel. Revenue at different toll levels are shown below.

Toll Toll ' fTetsl Revenue
leszl  Faze Triss oy B

1 i

) 00,337 11,402
: p—-—'n - . o
3 ;}: TR T 2 W 1 : Ay
' el w ' 1em
.
5 3 o Co Y h
310,265 15,185 | , Yo
',I‘J ' . ' \\" : el
: e} ~. fszo
2 3 as583  i5.605 - e
n : 'L M .~ C 43
. B . “‘ i
3 € i . ¥, I TP S S W
| 25%,5%92 15,.15¢ A 3 '3 ? @ N
£ } . Tt LEVEL :
1 B ooanass’ Das,ee
%3

APPENDIX FIG. 13-2° REVENUE AND TOLL FARE, CASE N
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13.1.2  Findings

" Détetniinations of the Diverted Votume

Therc are a number of factors which determine the dwerszon y¥olurie on the toll ex-
pussway Thc diversion model used in this sludy takes up three factors: toll fare,
travel time via ordmary roads and that via the exprcssway In the traffic assignment

_simulation using the sticed OD matrices wgethcr with the Q-V relationship, these

lhrec factors are mcorporalcd in the formula to determine the diverted volume. It
is lmdctstood that the curve shown in Case I indicates that both the toil farc and the
reventte move towards higher levels, while the diverted trips decreases but not suffici-
cnlly to indicate the existence of maximum revenue within these tol fan levels,

: 'Gcncrally, thc exprcssway users gccess the paynient of foll fare with the degrce of

(ral'l'sc congestion on ordinary roads. i heavily congested, vehicles pay the fee and use

~the Expressway. If not congested, diverled trips are selatively less. Since this inter-
: tcla(tonslup iS incorporated in the simulation of Case I, the above resuli may be agiece-

able.

‘Maxim‘u‘ni Revenue

A ssmphﬁcd relallonshlp of Ihe toll fare and the diverted \olume was laken up and a
computer sunulahon in Case 1 was conducted. Congestion and traveliing speed on the
roads were predelermmed in the Case If simulation. The result showed the Fevenue was

niaximum al the 60 Baht '~ 80 Baht level.
The l)i\'c';sion Cumrve

DIVERSION
1007}

50%.

+2 000

1983

~
__~{l983)
X = F/HTG - TH)

APPENDIX FIG. 13-3 A DIVERSION CURVE

The dnusn()n curve was determined by a regression analysis usmg th¢ OD data in

Bang Na area in March, 1983,

In the study the diversion cunve is assumed to shift upward because of the rising real
inconte level of Thai people in the coming years. It means vehicle users become easy
o pay the (olt fare because of higher income resulting in more diverted trips. B is

“iltustrated as 1 2000 in Appendix Fiz. 13-3. It becomes tess steep which is likely to

AP 13-3



“)

result in a Fevenue cunc with a conlimtons rising slopc _|ust llkc in Appéndlx Tig. 13 i,
If the curve is determined with a steep slopc as (!983) in Appendix l‘xg 13-- 3 it IS

: likely fo indicate a reveinue curve with a maximum point.

Problems with the Maxmmm Ru enue Polnl

'I‘he above case H suggx sts the sevenue is at lhe maxinum whcn the loll fare i |s r-.uscd

toa 60 Baht ~ 80 Bnht level in 2000 fron) the 10 Bahl ~ 10 Baht level of l983 How-

ever, no one seems to mpport the suggcshon as a reahshc solution. 'Ihc follomng
pomts should be noticed: . :

a)

'b_)

)

d)

e)

The expressv.ay started with a oMl fare tevel of 10 Baht ~ 20 Baht in 1981 and was
not revised in Janwary 1983 even when it was extended to Bang | ‘Na. Prices in
public sevice cannol be eas:ly revised. It is aiso con(folled by the Goxemmcnt

ETA is a publi¢ corporat:on, nol the proﬁt maxmuzmg pmale enterprise. Accord o

ance within the transport policy and pricing of the Go\emmcnt camlol be lgnortd

In the study of SES the basic toll fare level of 20 Baht ~N 30 Bahl was proposed

- undef a staged program from 1985 to 1995. i was delenmned after looking into

the most ltikely timing of the expressway development (Table 13-1). 1e wil riot
maximize the reveaue but will cestainly result in a highér feveniie (o ET:\ and a
high economic relnrn to the soc1ely.

[} Ehe toll fan. is st a! a hlgher Iuel the revenue mll muease, but lral'l;c is !ess

* causing much congestion on’ ordinary roads. This would mean unbalanced and less

meﬂment traffic flow on the road network. Consequently, il \sould mean a smaller
value in the economic relurn.

The diversion curve was defermined by the data of the roadside interviewing on
drivers in Bang Na area in Masch 1983. The suivey did ot cover the vehicle trips

“using thé Din Daeng-Port section. An exlensive OD survey is necessary lo find a

diversion tendency which may modify the slope (the parameteis) of the model
shown as *1983* in Appendix Fig. 13-3 or lead to de\elop a different formu\a
with other variable(s). :



APPENDIX TABLE 13-1 TOLL OPERATION AND ROAD MAINTENANCE COST

AFPENDIXK TABLE 13~1 .

TOLL OPERATION AND FROAD KAINIERANCE CEST .

(Hi!l{r,n B—!‘.st ‘of 198) pz!ccs)

Toll Gpevation |

Msfalstrauon Foad Malttecance Perlodic Falin, Total

- SES rz;sﬁs SES TESASES 32 FESESES 2 . FESESES - 5E§ LESESES
¥6 - .55 - - - - - - - 4.%5
n - nos - - - - - - - - 1.5
8 - 1.9 - - - - - - - 12.99
79 - 18,35 - - - - - - - 16,35
60 - 18.33, - - - - - - - 15,63
&l 19.14° - - - - - - - 12,16
82 - : 20.10 - 12.88 - 12,20 ¢ - - - - 37.68
23 - 3350 - 35,55 - 12,20 - - 76,25
1] - 49.48 - £9.307 - 12,29 - : - - £5.95 ¢
85 - §2.53 - 7] - .20 - - - . 97.03
g - 4463 - 45,51 . .- _32,%0 - - -7 01,
32 - 45.85 - L% - 12,20 - - - 195,63
3 S L X - .58.8) - g - 311,63 - 83227
83 - 31,66 = 61.27 - 19.53 - - - 132.9%
99 - 5424 3065 ¢ 95,51 6.0 26,33 - - 17,45 17666
91 - 55.95 “¥.6% - 98,78 5.8 25,31 - - 3745 132,01
97 - 59,80 3363 102,16 6.80 2).29 ~ - 37.55 189.25
9 - BLM 49,59 124.67 st omss - - 67.63 213,00
9% - - 65.9 1 A9.5% 123,82 LS 7 L3154 - - 60.63 235,83
95! .- c69.23 . 1 a9.58 0 parm 11,05 31,54 - $72.16 £9.63 - 12829
96 35,35 F1.8% F0.14 17,06 | 20,29 s - - 142,74 731.49
9F - 33,14 S P5LIE 94.65 18592 20,25 42,76 - 15%.C6 335,00
93 40,01 . . 8.3 1 100.62 135,45 { 2L.25 £2.76 145._16 185,76 »i 5§51, 76
331 8208 g f 10585 2080 24,25 42,16 - - 168,98 33318
06 | ssa8 0 B 110,93 - 216.58 2E:25 42,26 - - 115.% 35230
01 46,33 - 92.78 *| 1688 22241 22.91 43.62° :o- 185.18 3#€.61
of . 43.71 9142 | ‘1w 233.18 ] 2.3 £5.90 282,24 755.50 475,54 1135.50
e} | s 10265 1 128,82 ° 250,72 2.1 . 4%_90 - - 202.248 393.27
0% | i 3300 102,59 IM.64 263,24 2.3 £4.90 - - 210,85 £15.5%
05 15633 N 161.58 . | 21642 |- 22.m §4.93 . - - 220,28 §35.07
ob] 59,21 118.41: 148,66 - 29224 | 2).43 45,02 - - 231,30 454,87
07 | 8207 LI | 1%, LTS 2).43 47.15 - - 251.69 £35.23
8 65,28 - 13550 1 183.99 0 35959 2143 47,15 = ] 252.61% 431,63
99 63,53 - 132,08 172.03 335,53, 21,43 47.15 252,26 . 754,49 545. %0 12i5.6F
10 7197 143,93 | BP0 - -352.79 23,43 . - 4215 - - 2716.10 543,87
1n 7563 ' 151.27 189,73 - 310.43 24,60 43.32 - - - 183,95 570,02
12 P 95.63 150,27 183,13 IME.43 ] 2560 T 4B.M - - © 25%.96 57,02
13 § 15.63 151 183,73 0,43 2450 - §8.32 - - z33.%5 5K.02
i4 ’ 15 61 Hl ??‘ . 15’3 )} 30,43 25.60 832 - - FEERTS 5100

\otes' ll To]l e;eutloa and mad ra!nu'ﬂ'ce éost facrease m?‘:n the

Elplesnu opens a cetv section,
o;eration’ cast 1s sssured o Increase by 3% .8,

nalnle-‘ance tost 52 b, e.ety b3 yeus.

2 n

Edsicistesticn 229 fold

ard ¥cszd

ne he&o:lc cost §s éstirated at o, 93 of the auszal cose.

For the econdaie cost of perl:di: e3inteas ce, [ oS Is appiled.
Al in 198) 9rlces

AP 13-5




APPENDIX TABLE

GROSS REVENUE AND NET REVENUE

13-2
{In 3983 prices)
Gross Révenue . | Mailntenasice tict Pevénue -
SES  FESSSES]  SES FESSSES SES ~ YES&SES SES  TESSSES
10004/D *000#/p|-il.B/yr. mil.B/yr | =113 /yr ol ffyr] ofl.bfye Nid biyr.
75 - - - - - 3.41 ¢ - S =344
716 | - - - - - 4,95 — o =hLYs
77 - - - - - 7.06 Y N
78 - - ~ - - 12,99 - -12,99
79 - - = - - 14,35 | - 14,35
50 - - - - -~ 18,83 - <18, 85
&1 ~ - - ~ - 19.14 - ~19.14
82 - 786 - 102,44 - 39.68 ¢ - 62,76
83 = 853 - 311,35 - 74.26 - | - 237,09
84 - 927 - 338.36 | - 36.95 - 251,41
55 - 1007 - 367,56 - 97.09 - 270,47
86 - 1094 - 399.31 - . 101.34 - 297,97
87 - 1189 - 433,99 -~ 105.80 - © 328,19
83 - 1767 - 646,96 - - 439,17 - 205,79
89 - 1913 - 760.07 - 132,94 -} - © 567,13
9 1058 3139 | 386,17 1145.74 ] 37.45  176.06 | 348.72  969.68
91 1176 3427 |} 429.27 . 1250.89 | .37.45 182,01 | 391.8z . 1068.88
92 1309 3743 477.79  1366.20 ) 37,45 - 189.25 | 440.3% 1176.95
93 2354 4957 859.21 1820.26 | 60.63  219.00 { 798,58  1601,26
94 2616 5464 954.846  1994.36 ;| 60.63  225.89 894.21 1768.47 ,
95 2907 5987 | 1061.06 2185.26 | 60.63 705.29 . | 1000.43  1479.97
96 S055 8382 {1845.07 3059.43 { 147.74  291.49 . | 1697.33 27567.94
97 5620 9218 §}2051.80 3364.57: { 154.06 105.00 | 1697.24 3059.57
93 6246 10138 §2279.79 .3700.37 | 308.70 451.76 | 1971.69 ' 3248.61
99 6939 11149 }2532.74  4069.39 ]| 168.98 333.18 | 2363.76  3735.21
00 7702 12261 {2811.23 . 4435.27 | 176,36  342.70 2634.67 . 4121.57
01 7925 - 12624 § 2892.62  4602,76 185.18 364.91 | 2707.44  4243,15
02 8155 12998 } 2976,57. 4744.27 | 475.56 1135.50 | 2500.93  3608,77
03 8391 13383 | 3062.72 4884.80 | 202.24 - 398.27 2860.4%  §486.53
¢4 8634 13779 | 3151.41 5029.34 | 210.85 415.56 | 2940.56  4613,78
05 8383 14187 | 1242.30 S5178.26 | 220,28 434,09 | .3022.02 @ 4744.17
6 2141 14607 |-3336.47 5331.,56 | 231.30 454.67 3105.17  4876.5)
07 9405 15040 | 3433.19  5489.60 | 241.69 476,23 | 3191.50  5013.37
08 9676 15485 | 3532.47 - 5652,03 | 252,61  497.69 3279.56  5154.34
09 9958 15944 | 3634.67 . 5819.56 | 546.30 1274.62 30863.37  4544.94
10 10246 -~ 16416 | 3739.79  5991.84 | 276.10  543.87 3463.63  S447.,97
11 10303 16862 | 3760.53 = €081.63 | 289.96  570.02 3470.63  5511.61
12 10303 16662 | 3760.59  £081.63 .| 289.96 570.02 3470.63  5511.61
‘13 10303 16662 | 3760.59 6081.63 | 289.96 570.02 3470.63  5511.61°
14 10303 16662 | 3760.5% 6031.63 | 289.96 570.02 3470,63  5511.61
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APPENDIX TABLE 13-3  FINANCIAL COST REVENUE STRFAMS . _ :
: : : : ' (In n1llion Baht of 1983 prices)

-ty

SRS

Vro | sEs(R-1y FES & SES | Yri| sps(rep) FES & SES
Cost ) Rcszﬁg o Rct ':: | 1) _Nef : 2y, et
.e Cost™” Revenue [Cost Revenue ' [Cost Bevenue
I | |~ | ‘
78 - - 37.60 ~12.99 | o1} - 2707.44 - 4243,75
9 = - b 108,86 ¢ <1435 | o02] - S 2500.99) - 608,77
80} - - | 22246 asies e - aes0.asl - 445,53
81| - - | aonas a9as | oes] - 2940.56| - 461178
82 | - - ] 658.33 2.6 | os| - 022,02 - 4784.,17
33 - - 726,21 237,09 § 06|l - . mos.17| - 4876 .59
8l - - 751,60 251.41 | 07 - 3191.50| - 56173.37
85 | s0.54 - |i2ss.ss 270.47 | o8| - 3279.86| - S154.34
86 | 790,46 - 211,76 297,97 | M| - 3088.37] - 454494
a7 163,52 - |a2s1.62 32809 | 10| - sasses| - . 5447.97
86 | 821,26 - $21.26  205.79 | .1t] - M™I0.60f - 551161
89 |1939.46 -  |1939.46  s67.13 | 12f - 3470.60] - 5511.5}
90 11896.95 343,72 {1896.95  969.68 | 13| - 3,60 - 5511.61
91 |1129.66 391.82 [1129.66 1r068.88 | 14} - 3470.60| - 5511.61
92 | 844.09 440,34 | 844.09 1176.95
93 |1958.38 798.58 |1958.38 1601,26 | oWl
94 |1742.55 894:21 }1742.55 1268.47
95 | 467.25 1000.43 | 467.25 1479.07 | 13934-38  58480.81[19606.65 95941.64
% | -  1697.33| - 2767.94 | T
o1 | - iserze] - 3059.57 | Rev-1=120)  7606.3 | 6676.3
s | .00 | - 1249.61 | CoSEU=12D)  2606.1 | s641.1 |
99 _ '1363.76 . 3736.21 Rev/c vatio 1.0 1.01
00| - 2634.87 | - 4127.57

Notesﬁ 1) 1t is assured for SES that the Covernment will invest 20% of the

total coést. It is not included here since it is treated not as the

loan.

For;the part of FES. the Covérntent investzént alrecady scheduled
in the ETA budget is also excluded.

1f these inveétaent are included in the cost strear, the return is
calculated as shown fn the rain report.
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