





CHAPTER 6
ROAD USER BENEFITS

Road user benefits were quantified in terms of vehicle operating cost (VOC) savings and
time savings, valued at cconomic prices, between “‘with”’ and “‘without’’ project cases.

6.1 VOC SAVINGS

Iix the feasibility study phases of the Study, vehicle operating costs in Thailand were thoroughty
reviewed and updated. The Programing Section of DOH has been carrying oul an exercise
of updating DOH’s standard VOC data including field data collection for various VOC com-
ponents. The Study Team closely collaborated in the DOH effort and has utilized the results

of their latest surveys.

6.1.1 Typical Yehicles

Vehicles were classified into motorcycle (MC), passenger car (PC), light bus (L.B), medium
bus (MB), heavy bus (HB), light truck (LT), medium truck (MT) and heavy truck (HT)

categories, as in the Master Plan Study.

The basic characteristics of typical vehicles are shown in Table 6.1.1.
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Table 6.1.1 CHARACTERISTICS OF TYPICAL VEHICLES
| (Unit: Baht)

Type of Typical No.of © Selling Economic  Eoonomio

vehicle Yehicle . Tires Prics Cost Cost less
B S o : Tires

MC Honda TG 128 2 33,500 24,187 23,895

Suzuki TRZ _ ; :

PG Toyota Corona 4 470,000 218,742 216,052

: {1600 cc) :

LB Toyota Hilux 4 251,500 194,550 190,130
MB Isuzu MPR5ILU 6 489, 500 414,628 399,424
HB  Hino BY341 S 1,500,000 1,284,011 1;252,479
LT  Toyota Hilux 4 245,600 189,144 184,724
MT °  Isuzu MPRSSLU 6 477,500 403,816 388,612
mr Hino FM176 10 999,000 323,223“= 787,550

6.1.2 VOC Under Ideal Conditions
1) Components of VOC
VOC was analyzed by the following componénts:
- Fuel
-0il
- Tires
- Maintenance
- Capital
- Overhead

2) Road Classificat.ion

The basic costs of each VOC component were estimated for a Ievel tangent road, paved and
laterite, by speed. The following classes of roads were considered:
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Classification _ Surface Condition

Paved Road . Good
Good/Fair
Fair
Fair/Poor
: - Poor
Laterite Road Good
Fair
Poor

3) Basic Cost Componentis

The basic VOC component costs were calculated for a paved road in good condition and
a laterite road in good and poor conditions, based on the latest information.

a). Fuel Costs
According to the retail prices fixed by the Fiscal Policy Office, Ministry of Finance in 1988,

the prices of premium petrol, regular petrol and high-speed diesel were 8.9, 8.2 and 6.3 Baht
per liter, respectively, The taxes and oil fund included in these prices are shown in the table

below:
FINANCIAL AND ECONOMIC COST OF FUEL
(Unit: Baht/liter)
BCONONIC COSY TAIRS PI“HGHL £o5t
Type of k - Ry-refinery Import = Karketing Total Import Busziness D1l Retail Price
Fuel Price Price  Hargin Duty Breise & Fund
Hunicipal
Tares
PRESIUN PBTROL ' '

Locally Refined 3.8984 #8220 43004 f.0440 0,135 8.9¢
Imported . 3143 55220 3.965F  0.0100 44440 D.6BDY 8.99
RRCULAR PRTROL

Locally Befined 3.1208 0,580 3.7015 L4440 0.0845 8.20

Ilportéd 2,565 0,5809 3.1484 0.0100 4.4440  0.5995 5,20
RICH-SPERD DIRSRL ' :

Locally Befined 14562 0.4858  3.9420 2.5250  0.1870 §.30

. 3, 1483 0.4858  3.6341 0.0100 2.5280 0.1303 _ B30

Iaported

6-3



economic umt costs of fuel were estimated at 4,32, 3,70 and:3.94 Baht per

From this table,
1, respcmvely, for locally re-

liter, for premium petroI regular petrol and high- speed diese
fined products and 3,77, 3.15 and 3.63 Baht pe1 hter, respectlvely, for mlportcd products '

The average ecanomic costs of fuel we:e calcuiated at 4.18, 3 5‘] and 3.83 Baht per hter, 7
respectively, for premium petrol, regular petrol and hlgh speed diesel on the basis of the
shares of localIy 1ef1ned and 1mported fuet in the T ha1 market as shown below.

AVERAGEL COSTS OF FU_EL -
' ' (Unit: Baht/liter)

Financial Fconomic

- Typeof Fuel. :  Cost Cost . .
PREMIUM PETROL . .- N
Locally Refined 76% 8.90 o 432
" Imported : 24%, ‘ 8.90 s 3,96

Average Piice S 880 o418
REGULAR PETROL _ _ _ .
_Locally Refined 76% 8.20 3.70.
Imported - 24% 8.20 - N &)
Average Price ' T 8.20 : - 3,57
HIGH-SPEED DIESEL ' S
Locally Refined ~ . : ~ 65% - . - 630 : 3,94~
imported . % . 630 363
Average Price 6.30 3.8

The unit costs of fuel, including average financial and economic transport costs of 0.20 and’
0.15 Baht per Hter for 250 km transportation, respectively, are shown below: o

" FUEL COST S -
‘ (Unit: Baht/liter)

* Financial . - Beoriomic -

Type of Fuel . o Cost . Cost
Premium P.e_trol 9.1 4.33
Regular Petrol _ - .84 37
High-speed Diesel 6.5 3.98

Considering the kind of fuel used by vehicle typé, the fuel costs by vehicle type were caléo-
lated as shown below: ' ' '
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USAGE OF DIFFERENT KINDS OF FUEL BY VEHICLE TYPE
' ' (Unit: %)

Vehicle ~ Premium Regular High-Speed -
- Type - .. Petrol "~ Petrol - Diesel
MC — - 1o —
PC 65 25 10
LB ' 10 10 80
TR 57 10 : 10 - 80
. MB, HB, MT, HT . ._ - 100

FUEL COSTS BY VEHICLE TYPE
L {(Unit: Baht/liter)
Vehicle Economic

Type - Cost
MC ' 3.72
PC . T 4.4,
LB 3.99
LT 3.99
' MB, HB, MT, HT 3.98

DOH’s current standards for variations in fuel consumption by speed on paved roads (good
cdﬁ_dit,iop) and laterite roads (good and poor condition) were reviewed and found sound,
and therefore adopted as shown in Appendix 6.1.1,

Fuel costs per kilometer by vehicle type and speed were caleulated by combining the fuel
'consu_'m'ptio'n data and fuel costs per liter as shown in Table 6.1.2.
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Tab]e 6.1.2 FUEL COSTS BY VEHICLE TYPE AND SPEED
(Unit: Baht/km)

Speecl MC PC LB ME HB LT MT [T

Paved lvad (Good Condition}

200 C,123 0.57t 0.622 0.784 1.239 0.822 0.784 1,382 .
30 0119 0.448  0.488  0.638 L 131 0.488.  0.638 1,244
40 0,117 0.385 0.,43] 0.582  1.053 0.431 0,588  1,15&
Al 0,118 0,371 0,406 0.63% 1,131 0,406 0.638 1,244
60 0,124 0,357  0.389 0.708 1.208 0.389 0.708 1,427
o 0.132 0.354 0,392 0,800 vedlth 0,392 0.806 1667
80  0.145 0,387 C.A07  0.971 1.744  0.407 0.971 1.918
40 - 0,390 -

lLaterite Road {Good Condition)

0,933 1,635

20 0.135 0.828 0,897 0,933 1.480  0.687

30 0.131 0.492 0,851 0.760 1.352 0.551 0.760 1,493
40 0.129 0,435  0.488 i+, 700 1.2568  (.488 0.700 1374
50 0.130 0.407 0,457 0,760 1.362  0.457 0.760 1,481
60 0.138 0,403 0.439 0,800 1.5857 (3,139 0,880 1,713
70 0,152 G.407 0,450 {J, 968 1.819  (0.457 (. 968 JT13
a0 - 0.422 - - - - - -

laterite hoad (Foor Condition)

0 162 0,676 0,796 L. 06 1,67% 0,796 1.0866 F.803
H) 00146 N.B42 0,628 0.868 1.534 0.68 0.868 1,079
40 3, 110 0,182 0,585 0.812 | R 3 0.55% 0.212 1,560
o0 Otz 0.464 0,520 {3,894 1.7 0.52R 0,804 1.692

b) Oil Costs

The average price of motor oil for motorcycles, petrol-driven and diesel-powered vehicles
are 39, 42 and 35 Baht per liter, respectively. The economic unit costs of oil were calculated
at 30.95, 34.01 and 27.65 Balt per liter for motorcycles, petrol-driven and diesel-powered
vehicles, rcépectjvely, by deduciing the customs duty and business tax on oil from the aver-
age price of oil.

Based on the economic unit costs of motor oil for each type of fuel and the percentage shares
of each kind of fuel used for each vehicle type, the oil costs per liter by vehicle type were
calculated as shown below:



OIL COSTS BY VEHICLE TYPE
{Unit: Baht/liter)

Vehicle Economic
Type Cost
MC 30.95
"PC 33,37
LB 28,92
LT 28.92
MB, HB, MT, HT 27.65

DOH’s current standards for variations in oil consumption by speed on paved roads (good
condition) and laterite roads (good and poor condition) were reviewed and then adopted in
this study as shown in Appendix 6.1.2,

The oil costs per kilometer by vehicle type were calculated by combining the oil costs per
kilometer and the oil consumption data as shown in Table 6.1.3.
Table 6.1.3 OIL COSTS BY VEHICLE TYPE AND SPEED

{Unit: Baht/km)
Speed MC BC LB MB HB LT MT HT

Paverd Road {Good Condition)

20  0.003 0.017 0.020 0,039 0.0586 0,020 0,039 0.065
0 0.003 0,017 0.020 0.039 0,055 0,020 0,038 0.055
40 0,003 0.017 0.020 0,039 0.055 0.020 0,038 0.065
30 0,003 0,017  0.020 0.03% 0.0585 0.020 0.039 0.0586
60 0.003  0.017 0.020 0,038 0.055 0,020 0.03% 0.056
i Q.003 0.017  0.020 0.039 0.055 0.020 0.039% 0.055
80 0.003  0.017 0.020 0.039 0.0565 0.020 0.039 0.0560
90 - 0.017 - - - - - -
Laterite Road [Good Condition)
20 0,003 0.020 0.029 0.063 (0,072 0.029 0.053 0.072
30 0,003 0,020 0.029 0.053 0.072 0.029 ©.053 0.07%
40 0,008  0.020 0,029 0,083 0.072 0,029 0.083 0,072
50 0,003  0.020  0.029 0,003  0.072 0,029 0.053 0.072
0 0,003 0,020  0.029  0.083 0.072 0,029 0.053 0.072
70 0,003  0.020 0,029 0.053 0.072 0,029  0.053 0.072

10 - 0.020 -
Laterite Road (Poor Corxition)

20 0,006 0,033 0.040 0,075 0.111 0,040 0.076 0.11ll
3¢ 0.006 0,033 0.040 0.075 0.111 0,040 0.075 0,111
40 0,006 0.033 0.040 0,075 0,111 0.040 0.076 0,111
50 0,006 0.033 0,040 0.075 O.11l 0,040 0.075 0,111




c) Tire Costs

Data on the unit prices of tires were obtained {rom interviews
conducted by DOH, and the results are shown below:

with major tire manufacturers

FINANCIAL AND EC(_}NOMIC COST OF TIRE:S'_
' (Umt B'\llt)

SIRGLE TIRES ' ' SET OF TIRES IN(“ SPARE -

Typical -Av. Selling’ Tax 'ECOnomlc_F1n3301ai Economle

Vehicle List

Type Price Discount Price/ . Cost’ " Cost
(%} Financial : : I
Cost

ME 261 13 227 81 jas 454 :4_292"
pc 1,170 . 25 . 818 - 140 738 4,390 3,690
LB 1,410 25 1,058 174 S 884 5,200 4,420
N8 3,460 . 25 2505 az3 o 2,172 ©18,165 15,204
“HB . - 7,180 25 5,386 -831- 4,505 . 59,248 49,555
LT 1,410 . 25 . 1,058 174 884 5,290 4,420
MT 3,460 25 2,595 423 2,1%2 18;165 15;204

HT 5,170 25 3,878 635 3,243 42,658 . 35,673

Based on the unit economzo ‘costs of tlres and the tire consumptlon rate data currently adopted
by DOH (sce Appendlx 6.1.3), tire costs by Vehlcl€ type and speed were calculated as.shown
in Table 6.1.4, Conversion indices for variations due to speed and road conditions were taken
from ‘‘Quantification of Road User Savings IBRD Occasional Paper No. 2, 1966, as shown

in Appeadix 6.1.4. :
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“Fabie 6.1.4 TIRE COSTS BY VEHICLE TYPE AND SPEED

_ o . . _ {Unit: Baht/kwy)
~,Speéd_a- M/Cr - P/C . 1/B M/B H/B L/T ~ M/T H/fﬁ

Paved Road (Good Condltlon) :

lzo-i;o 000‘* 0.031 - 0.044  0.161  0.30) 0.044 0.161  0.3%8

. _ 0

30 - 0.006 - 0.035 0.049 0.181 " 0.338 0.049 0.181  0.369
40 0.007.0.041  0.057 0,211 0,394 0.057  0.211  0.430

50 .0.008  0.043 0.068 0.248 0,464 0.068 0.242 0.506

80 .0.010  0.056 0.079  0.289 0.541 0.079 0.289 0.590-
.0 0,011 0,066 0.092 0.338 0.633 0.092 0.338 0.691
8077 0.013 0,078 0.110° 0.402 ~ 0.753 0,110 - 0.402  0.8%2

g0 = 0.094. .- S - - u -

Laterite Road (Good Condition)

0 720°.0.010 -0.069. 0,082 0,303 0.570 0.082 0.327 0.673

.30 0.012. 0,077 0,093 . 0.341 - 0.641 0.093 0.368 -0.758
10 - 0.013...0.090. . 0.108 0.396 ~0.745 . 0.108 0,428 0.880
50 0.016 0,106 0,126 0.465 0.874 0,126 0.502 1.032

- 60 0,018  0.124  0.148 - 0.544 1.023 0,148 0.587 1.208

70 0,022 0 0.144 0.173  0.635  1.195 0.173  0.886 1.411

80 - 0.172. - - - ~ - -
Laterite Road |Poor Condition)

200 0, 031‘ 0.224 0,260 - 0.958  1.846 0.260 0,958 1.985
30 . 0.032  0.235  0.272  1.003  1.933  0.272  1.003 2,079
40 0,034 - 0,244 0.284  1.046  2.014 0,284 1.046 . 2.166
50 0. 03 0.259  0.300 1.107 2.132  0.300 . 1.107 2.293

By

- d) 'Maintenance Costs

Economic vehicle maintenance costs per kilometer were estimated on the basis of monthly
‘maintenance costs and annual kilometerages by vehicle type.

Md:lfhly maintenance costs and annual kilometerages were obtained from the results of the

DOH survey as shown below:
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MONTHLY MAINTENANCE COSTS o
: ' : (Unit: Baht/montl:

Mc - PC . LB MB . HB LT MT . . HT -

Financial 190 1,100 1,050 2,600 9,200 1,080 2,600 :4,600

Koonomic . 150 900 880 2,100 7,700 . 880 2,100 3,800

ANNUAL KILOMETERAGE AND AVERAGE SPEED BY ROAD TYPE

“paved - - laterite. . . . latérite .
{Good Condition}) (Good Condition}) {Poor Condition)-
‘Vehicle -Anmual Ave'r'a'ge. © L Annual Av eraﬂe*.' o lumuai Average |

. Type Kilometrage - Speed Kilometrage Speed hllometraoe ' Speed

e _is,odo _;55 12,005  O 110{506: ' .30
PG 23,000 70 20,000 500 16,250 25
LB 34,000 50 31,800 50 27,400 30
MB 40,000 60 97,800 50 33,400 30
HB'_ 100,000 Ce0 94,000 50 | 60,000 30
LT 30,000 60 - .'28,000 -0, 24,000_ 30
ME 40,000 60 : 36,700 45 33,400 30
HT - 75,000 50 _ 67,5007____-45;_: i 66.00@.__”‘:30

Appendix 6.1.5 shows the maintenance costs by road typ'e and Table 6.1.5 shows the main-
tenance costs by vehlcle type and speed by us:ng ‘the’ Indlces of mamtenance requlrements
on different types of road and speed as shown in Appendlx 6.1.6.
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i Table -'6..1—.5_ MAINTENANCE COSTS BY'_VEHICLE TYPE AND SPEED
. : (Unit: Baht/km)

Speed  MC. PQ IB M8 WS T MT HT

Paved Road ' {Good: Condition) . . .

7807 0.168 . 0.512 0,350 0.708 1,304 - 0.396 - 0. 0,85
-~ 307 0.148 0.454. 0.310  0:629 1.049 0.351 o;ﬁig | 81233
40 0,136 0,413 0,293 0.593. 7 0.877 0.331  0.598 0.577
500 0.132° '0.400 0.284- 0.576 0.823 0.322 0.561 0.542"
60 0,141 0,435 0.311  0.630 0.924  0.352 0.630 0.608
70 0,153 0.470 0.332 - 0,673 1.029 0.376 0.702 0.677
80 0,162 0.487 0.353 0.715 1.173 0,400  0.799  0.772
900 - 0is28 - - - - - -

Laterite Road (Good Condition)

20 0,191 0,681 107400 “0.804 1,502 0,455 1.060 1,034
30 - 0.167 0:603. 0:357 .0.716 1.208 - 0.405 0.845 0.831-
40 0.163 '0.549° 0.336.° 0,674 -1.011 ~0.381 0.706 0.695
50 0.151 0,540 0.332  0.667. 0,983 -0.377 0.688 0.677
60 0,161 . 0.577  0.357 0.7i18  1.069  0.406 0.747 0.735
70 . 0.173. 0.623 0.380 0.764 1.188 0.432 0.831 0.818
go. .~ 0,702 - - - - - -

- Lat er‘it‘e : Road “{Poor f,Cénd:'.L tion)

71,914 - 0.494 0.937  0.945
4 1,540  0.440 0.754 " 0.760
0 1,287 G.414 0.630  0.635
g 0.410  0.613 . 0.618

20 00187 007
30 0 0.171 0.6
10, 0.160 0.3
50 0.156 0.9

—
™o
f |
~a

' ;ﬁ) Capital Costs
Capif_al costs .wéfé-eﬂcuia{ted in terms of the annual capital cost and annual kilometerage.
The annual capital costs of typical vehicles were calculated by using the following equation:
A = (P-L)« CRF + L'+ i

- where, A Annual capital cost
R “P: Ecoriomic value of vehicle-
L: Salvage value of vehicle
i: Annual rate of interest, 12%

" CRF: .. Capital recovery factor

—
+e

CRE = A0 D
. _. -(I- + i)_“ PER |

5'_',1 i



where, n: Vehicle life in years

The resuits of the calculation are shown in Table 6.1.6, ar_ld' Appendix 6:1.7(1)~(6).si)o'\vs

relevant daia.

Table 6. 1 6 LAPITAL COSTS BY VEHICLE TYPE AND SPFED
. - (Umt Baht/km)

Speed M PCc 1B M BB LT ”- :35 o

Paved Roads (Good: Condition)

20 0.447  1.98¢ 1,190 - 1.817 2,459 1:322 0 .1.865 - 2,125
30 0.413 1.837 1.110 1.809 2,304 1,230 1.760 ©1.973
10 0.384  1.707 - l.040 -1.713 = 2,169 - 1.150 .1.667  1.843
50 0.359 1.596 0,980 1.627 2,050 1,081 1.583 1.729
60 0,337 1.498  0.926 1,550 1.944  1.020 - 1.508 -1.630
"6 0.318 1.413  0.878 1.480 1.849 -~ 0.965 . 1.440 1.542
g0 - -1.336 ©0.835 1,416 1,763 0.817 1,378 . 1,463
%0 - -~ 1.288 .. - o - = s s -
Laterite Road (Good Condltmn} o
20 0.500 2,352 1. 380  2.247 2.865 1.532 2,186 2,493
30 0.463 2.182 1.291 2.126 2.694 1.431 2.069 .2.323.
10 0.431  2.036 1.2t 2,019 2.545 1.341 © 1.964 2,176
50 0.403 1.909° -1.,145 1,922 2.411 1.264  1.870 2,049
60 ©0.379 1.798 1.084 1.834 2.201 1,195 1.785 1.935
70° 0.358 1,699 1.030 1,754 2.183 . 1.133  1.707 1.834
30 SIS T3 § U N - -
Laterite Road {Poor Condition}
20 0.583 3.262 1,991 2,988 - 3.838 2.216- 2:907  3.327
30  0.540 3.030 1.870 2.835 3.621 - 2,075 2.768 3.112
10 0.502 2.834 L.762 2,697 3.429 1,952 . 2.624 2.922
0 2 2.503 2,738

50 471 2.663 1.668 2,573  3.256 - 1.843

f) Overhead Costs

Overhead costs per km were calculated as shown in Table 6.1.7 by dmdmg the annual gver-
head costs obtained from the resuits of the DOH survey by the annual kﬂometerages shown
in Appendix 6.1.7(5). ‘ : : T

ANNUAL OVFRHEAD C(}STS
' (Unit: Baht/year)

LB MB HB o MT . ... HT
2,700 12,000 2,300 7,600 38,000
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Table 6.1.7 OVERHEAD COSTS BY VEHICLE TYPE AND SPEED
- _ _ {Unit; Baht/km)
Speed M/C P/C L/B MB O HB L/ M/ H/T

Paved Road (Godd _Cohdition)

20 - - 0.107 0.413 0.557 -~ 0.244 0.691

30, -~ 0.099 0.38 0.516 . - 0.228 o,

CA4D = - 0,081 0.362 0.481 . - 0,213 0,585
0. - - 0.085 0.341 0.450 - 0.201 0.543
60° = ~ 0,079 0.323 -~ 0,423 - 0,190  0.507
70 - - - 0.076 0.306 0.399 -~  0.180 = 0,475
80 - ~  0.070 - 0.291 0.378 ~ 0171 0.447

A - - - - -

Laterite Road (Good Condition)

20 - - - 0.107  0.413 0.567. - - 0.244  0.891
30 S~ - 0./099 0.386 0.516 - 0.228 0.8633
40 - - 0.091 0.362 0.481 - 0.213 0.585
507 - - 0.085 0.341 0.450 - 0.201 0.543
60 - - 0.079 0.323 0.423 - 0.190 0.507
70- - - 0,075 0.306 0.399 - 0.180 0.475

go. - - - - - - -
| Lgte;ite Road (Poor Condition)

0.107 0.413  0.567 - 0.244 0.691

20 - -
30 - - 0.099. " 0.386 0.516 - 0.228 0.633
40 - - 0.091 0.362 0.481 - 0.213 0.585

50 0.085 0.341 0.450 - 0.201 0.543

" 4) Cost Variation by Road Condition

The basic operating cosfs of vehicles on paved good condition roads (RCI), laterite good
and. poor condition roads (RC4 and RC7) were determined as described above. The basic
' costs of VOC components for other road conditions such as paved good/fair, paved fair,
paved poor and laterite fair were calculated by means of interpolation assuming an appropriate
: order m VOC by surface COHC[!UOHS The assumeci order is shown below:

RC2 = RCiﬁflIS(RC4

— RCY)
'RC3 = RCI + 2/3 (RC4 — RCI)
RCS = RC4 + 1/2 (RC4 ~ RCD)
RC6 = — RC4)

RC4 + 1/3 (RCT
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where, RCI1: VOC-for péved ‘good -
RC2: VOC for paved good/fmr
- RC3: VOC for paved fair :
- RC4: VOC for.paved faxr/poor or Iater;tc good '
RCS: VOC for paved poor
RC6: VOC for laterite fair ‘
RC7: VOC for laterite poor

“Table 6.1.8 shows VOC on a level tangent road by road class at d'i'ffer_ent speeds_."_ _
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. ‘Table'6:1.8  VOC ON LEVEL TANGENT ROAD

{Unit: Baht/km)

o B T S Road Type . R
MC
©.7.20 7007460 0 00777 0 0,808 0,839 . 0,886 0.883  0.969
2807, 0/689 0,718 1 °0.747 0,776 0.820  0.816  0.884
40 . 0,847 - C.00B75 00701 . 0.729  0.771  0.767  0.842
50 0,620 0.648 0,875 0,703 0.745 0,739  0.811
60 0.615 0.643° 0.671 - 0,699  0.74] :
70 0,617 . 0,647  0.678 - 0.708  0.754
90
PC
120 - 8:120 3,330 3,640 03.750 4,066  4.130  4.891
30 02,791 72,985 . 3.180 - 3.374  3.666 - 3,738 - 4.464
C40 20573 02,7590 2,944 0 3,130 3.409  3.474 7 4,162
B0 2:432 .70 2,615 2,799 - 2,982 3,258 . 3.314  3.978
60 . . 2,383 2,549 2,736 . 2,922 3.202 ' :
70 2,320 2,511 2,702 " 2.893 - 3,180
80 2.295 ©  2.506 2.716 2.927 3.244
90 2,298 :
LB
20 2.333 - 2.453 - 2.575 2.695 © 2,876, 3,006  3.626
30 - 2.076 2,190 2,306 2.420 2,593 - 2.711  3.29d
40  1.932  2.043 - .2.154 . 2.265  2.432 2,541  3.094
50 . 1.842  1.953  2.063 2,174 . 2:341 . 2.441 0 2,977
60 1.804 1,915  2.025 - 2,136  2.302
70 - 1,780 1,905 2.021  2.137  2.311
80 1.795
90 :
MB .
o0 .4.022 . 4.266  4.509 4,753  3.119  3.281  6.347
30 ;.3,832— ' §.916 4.148 4,382 4,733 4.895  5.921
40 °3.506  3.739  3.971  4.204  4.553 4,703 75,702
50 . .3.469 3.715  3.962 4,208 ~ 4.578 4,703 . 5.692
60 . 3.539  3.800 4,061 4,322 4.7id : -
70 a.642 . 3.921  4.201 - 4,480  4.899
80  3.834 - o '
90~ :
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Table 6.1.8 VOC ON LEVEL TANGENT ROAD (ConCd)
' ' ' (Unit: Baht/km) -

Road Type _

Speed RC1 RC2 RC3 RG4 RCS - . ReG oo RET
HB PR
o0  5.915 . 6,292 - 6.669 7,046 7.612 - 8,010 9.938
20 5.393 . 5.756 0 7.6.120 - 6,483 . 7.028 - 7,408 . 9,259
40 - 5.029 . 5.390  -5.751 - . 6.112  6.654  T.000 . 8.715
50 . 4,973 5,362 . 5.753 . 6,142 6,727 7.019 © 8.773
60  5.185 5.602  6.018 6.435 0 7.061 oo o
70 5.481 5,939 - '£.298 6.856 . 7.544
80 5.866
90
LT : - o
20 © 2.404 - 2,534 2:665 . 2.795 2,991 [ 3.132 © 3.805
30 2.138  2.262 02.385 .0 2,509 -2:695 ©2:825. - 3.455
40 1.98¢ . 2.109 . . 2.227 - 2,347 2,527 - 2.647 3.245
50 1.896  2.015 - 2.13%1 - . 2.253 . 2.432  2.542 . 3.119
60  1.860 1,979 - -2.098 2.:217 2.396
70 1.845 1,969 - 2.093 2.217 2.403
80 1.854
90
MT
o0 - 3.982  4.262 . 4,523  4.783  5.199 . 5.267 . 6.187
30 3,561  3.815 .-4.069 - 4.323 4,705 - - 4.778 . 5.680
40 3.316 3,565  3.813 © 4,064 4,439 . 4,509 5.400
50 3,270 5,538 - 3.806  .4.074  4.477 4,514 5.393
80 3.364 - 3.646 3.930 4,212 4.637
70 3.505  3.812°  4.118 4.425  $.888
30 3.760 :
90
HT
20 5,419 5.812 6.205 6,598  7.188. - 7.369 . 8.912
30 4.964 5,346 5.728 6,110 6,683 5,865 - 8.374
40 1,648 5.026  5.405 5.783 6,351 . 6.515 - 7.979
30 4.519 5.031 - 5.442  5.854  6.472 6.567 - 7.99°
60 4.81F  5.268 5,719 6.170 . 6.847 X
70 5,107 3.512 . 5.918 6.323 6.931
80 5.477 ' '
20

616



. -~ al costs caused by road geometry such as g:ades and curves, and by speed ch

613 vYocC o__n_ Aclual Road Link_s

The basw COSES Of VOC Components were estimated for the ideal condition of level tangent

roads Actual VOCs should in principle be obtained by mordifying basic VOCs for addition-

anges by traffic
restrictions,

o o'radie_ms' and Curves

' For the study routes, no add1tlonal costs dug to gradients and curves were cons:dered be-
cause ‘only very minor changes were ‘planned in geometry, and there would be little differ-

ence Dbetween with and without pmJect cases as far as additional VOCs due to pradients and.
) CUI’VGS are concerned

. '_'2)' .Spe’ed_ Ch’ang_e.s._

In tins study, the speed change cycle due to narrow and wooden bridges was consldered
and correspondmo addltlonal costs were determined by the coefficients given in SVOCT as
. in the Master Plan Study Additional costs due to stops at intersections were considered where-
jvex mterchanges were proposed

The number of vehicles stopped at intersections was estimated based on the relatlonshlp be-

tween forecasted traffic volume and intersection capacity and intersection waiting time. Ap—

pendix 6.1.8 shows detalls Addmonal costs due to stops at intersections were calculated by
.'applymg the coefficients given in SYOCT as shown in Appendix 6.1.9.' .

- 6.1.4 VOC Savings

‘The savings were calculated as the difference in total VOCs_ in the related road network of
with or wit_hout prdjeot cases. They were calculated by vehicle type and then summed up.

As descmbed in Chapter 3, heavy bus traffic was forecasted by including medium bus traffic.
It was, therefore, divided by usmg the percentages of heavy and medium buses as a result
of the O/D survey conducted by the Study Team, whleh were estlmated to be 80.2% and

19.8%, res_pectlvely.

in the'eélculation of VO.Cs"on ML 'Projects whose procedures are fllustrated in Figure 6.1.1,
unit VOCs were estimated based on the travel speed as determmed by the relationship be-
tween. trafflc votume and travel speed as shown in Appendlx 6.1.10,

As seen in Appendlx 6.1.10, in this I’BlatIOHShlp, trafflc volumes are expressed in terms of
the numbe1 of passenger car units per hour. Therefore, they were estimated by the following
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procedures:

= Known dally traffic volumes by velucle type were translated into hourly trafﬂc voiumes
by applying hourly traffic variation data obtained from the resuls of the trafﬁc sur=

vey conducted by the Study Team.

- The hourly traffic vo]umes were converted into passenger car umts (PCU) by equiva-
lent factors by vehicle type shown below = : SRR :

 Vehicle Type - PCU

MC . 05
PC 1.0
" IB 1.5
‘MB 2.0
HB ' 2.5
LT 15
MT 2.0
“HT S 30
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When traffic volume exceeds road capacity, heavy congestlon wnll occur, This causes anun-

stable flow, and travel speeds may vary anywhere from 0 to the capamty speed In this study,‘
the travel speed in this case was assunied 10 be about one_ha]f of the capa(;lt:y spe;ed___ .

In the calculation of VOC for IM Projects, @mit VOCs were _esjtimatec_l'b_asgd on.thé design
speed and the travel'speed on the 'éXis_ting-road. , o '

The results of the caiculation of VOC savmgs are summarlzed in Table 6. 1 9 by study route,
and the details are shown separately in the Route Rep(nt :

Table 6 1. 9 VOC SAVINGS R .
PHASE 1 PROJECTS (Umt thousand Bdht)

117,434

Project No. 19945 : 20’00 N 2008
ML-1 77,362 239,797 404,206
MIL-2: 128,562 39,535 89,418
ML-4 165,543 88,702 358,698
ML-5 105,206 320,988 1,548,475
MI-7 105,799 151,219 - 238,926 .
IM-23 27,961 36,196 - slae4
PHASE II PROJECTS o o
Project No. 1994 2000 . 2008
ML-3 74,227 109,363 182,535
ML-9 540,204 2,097,793 6,044,138
IM-1 9,986 12,936 | 18,350
IM-2 9,785 12,629 17,880
IM-11 27,513 36,489 51,199
IM-12 28,683 38,930 54921
IM-13 11,580 15,706 22,752 .
M-14 28,645 37,333 52,246
IM-15 37,355 50,505 72,791
CIM-16 15,933 20,675 34,412
IM-17 21,233 29,982 46,568
IM-22 18,219. 27,068 42,606
RH-2 36,886 46,260 46,260
RH-3 45,648 - 61,185 -
RH-5 85,832 . S
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62 T _sAvas

- 'I‘une values WEre estlmatcd separately for drwels and assistants and for passengers, as illus-
‘trated in. Flgure 6 2.1

_ 6_.2,1'. Ti'me _Values of Drivers and Assistants

T1me values of dnvcrs and asmstants were es.txmated based on their monthly wages and workmg
hours as shown m Table 6.2, I :

Table 6.2.1 TIME VALUES OF DRIVERS AND ASSISTANTS

_Vehiblé Type' Monthly ngés#z Working Hour | fime value
: ' (Baht/month) {hour/month) {Baht/hour)
MC - '.2,'3970 ‘. | 240 10.0
pC o 2,390 185 12,9
1w 2,390 200 . 12.0
ME . 4,920_' 200 24.6
B 8,450 200 - 42.3
e © 2,390 . 220 . 10.9
Mr 3:850 220 Y
CHT 5,240 - - 220 23.8

+* . DOH Su;vey re;ults

" Note : Wages of MC, PC, LT were assumed. to be the same as in LB. Working hours are the same as in
the Master Plan Study.
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verage :
Ocoupancy

Hage -of © (Horkingj . - Wage'o -
Passenger Hoar briver and
for {hour) | . ‘|Assistant.

Business . {A/month}
Purpose .
(B/month}
Trip Purpose
. ) £l-  jfime Value of]
Number of Number of Time Value ©
5§?izy' Passenger Pagsenger for Pa&genger for _ priver aid
(E/person) foxr Other Business Business ) assgstan
Purgoge purpose Purpose {(#/hour}
{person) {person} {B/hour}
Time Value
{of _
Pasgenger
{B/hour)
Travel Speed| (Road Lengtﬁj
{km/hour) {lem)
Travel Timeer_ﬂuﬁalting Time Time value
hour at Iptersection by Vehicle
j {hour} {E/hour}

Y

Time GoSts
|{B/year)

Figure 6.2.1 ELEMENTS AND FLOW OF CALCULATION OF THE COST

0.2.2 Time Values of Passengers

The time values of passengers weré estimated for business purpose trips a'_r'id for trips for
all other purposes. The former could be considered to reflect economic productivity. For
the latter, the so-called equity value is often used.
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Time values of passengers for business purpose mps were estithated based on the wages by
type of employment and occupation prepared by Department of Labour, Ministry of Interi-
or, and by working hours as shown below:

TIME VALUES OF PASSENGERS FOR BUSINESS PURPOSE TRIPS

Vehicle Type  Monthly Wages Working Hour - Time Value

I { Baht/’ino'nt,h) { hqur/month) {Baht/hour)
MC | 2,490 200 12.5
PC . . 5,040 185 32.6
LB . : 2,490 200 12.5
MB 2,490 200 12.5

HB . B 2,490 200 12.5

 The equity value of time was estimated to be 25 % of the overall average wage of Baht 4,13
per hour, '

The number of passengers for business purpose trips was estlmated on the basis of vehicle
occupancy and the percentage of business trips.

Occupancy rate's by vehicle type and the percentage of business (rips were calculated based
on the latest results of the O/D surveys conducted by the Study Team as shown below:

AV ERAGE OCCUPANCY AND PERCENTAGE OF BUSINESS TRIPS

Vehicle Number of

Type Persoms Business Trips {%}
MG 1.2 (1.0) 15.0
PC. 2.4 (1.0) 45.5
LB 6.2 (1.1) 3717
MB 17.6 (1.6) 32.0
HB 32.3 (2.4 35.9

Note: Figures in parentheses show number of drivers and assistants.

The number of persons and the percentage of business trips are the same as in the Master

Plan Study.
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Table 6.2.2 shows the time values of passengers:

Table 6.2.2 TIME VALUES OF PASSENGERS -

" Tine Values (8aht/hour)

vehicle Humber of Pe"g“tag_e' - ) R T L T
Tvpa  Passenaer Bosiness Trip -Tisg Value Busiiess frip ~ ~ Other Trip Total
{persan) o (Bahtrhourt - {A)x@)x(C) (A)x {100 (8)) x4.13

(4} @ e o PEe T @=T e
oo 0.2 1 12.5 0.4 0l N
e 1.4 5.3 32.6 0.8 3.2 2.0
sl 3.1 12.5 4.0 13.1 15!
160 30 125 80 2 89.1
o 29.9 35.9 2.5 1342 | 9.2 Auld

6.2.3 ‘Time Values by Vehicle Type

Time values by v’ehicle'typ_e were esti,maied_by ,cqmbiﬁing the time values of drivers and as--
sistants and those of passengers with average vehiple:oécupancy rates, as shown in Table 6.2.3

Table 6.2.3 TIME VALUES BY VEHICLE TYPE .

Time Values (Baht/hour)

Vehicle Drivers &

Type Assistants Passengers Total
MC 10.0 NS 15 DR 11.1
PC - 19 240 36.9
LB 12.0 S 311 49.1
MB 246 - 89.1 : 113.7
HB 423 2134 255.7
LT 109 - - 109
- MT 175 = 17,5,

HT 23.8 R 23.8
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:_ 6'.2.:4_ .'Tiin_e Suyings

- Tnme savmgs were estnnated as the d1ffe1 ence in total time costs in the lelated road netwon k
of w1th or thhout plOJect cases :

In the calculatlon of tlme savmgs on ML Pro;ects travel times in the cascs of wzth or without
_ project were calculated based on the study route length and the travel speed obtained by
. the relatlonshlp between traffic volume and travel speed In the case of w1thout pr()]ect waiting
time at mterseemons was also cons1dered

: In the caleulatlon of tlme savmﬂs on IM Pro;ects, travel times were calculated based on the
study route length and on the demgn and travel speeds on the existing 1oad

“The difference 'ihg'tini'e values 6’h M'L Pr’ojects and IM'Projects due to the difference in road N
- users was taken mto con&derahon However, the difference between the average wage of
..the Reglon aud that of eaeh Changwat was tound fo.be within 20 %. Thelefore the time
~ values shown in “Table 6. 2 3 were used in the calculation of time savings on ML Projects
-and IM Projects. ' '

The results of the calculation of 'time:sévings are summarized in Tables 6.2.4, and the details
‘are shown separately in the Route Report. -



Table 6.2.4 TIME SAVINGS

' PHASE [ PROJECTS | - (Unit: thousand Baht) - ‘

Project No. 1994 2000 0 2008

ML-1 | 52,542 - 103,234 137475
ML-2 16493 2487 88961 .
ML4 o 2s0m . . 676 2281
MLS . us9sT . a365 . . 1348348 .
ML-7 s6231  saTI9 . 142219
M-23 | 7,731 10,106 14,673

' PHASE Il PROJECTS _ . L L
Project No. . 1994 20000 - 2008
ML3 - 35,595 56,855 .. 107,074
ML-9 . 864,164 1,635,826 . 3,780,942 -
™M 40T 5,298 7663
M2 460 6110 L BT8O .
IM-11 6,603 C 8,770 12,023
IM-12 7005 9,577 13,227

IM-13 5665 760 - 1L,is1
M4 3,118 L4107 o 5,910
IM-15 4,872 6,719 9,002
IM-16 6;190 - 8,441 . 13,526
M1 6368 9080 14332
M-22 3122 agse 1M
RH-2" . 22,061 28,542 - -

_RH3 31,372 Ca199 . -
RH-S 48,462 63,962 -
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CHAPTER 7
EVALUATION

7.1 ECONOMIC EVALUATION

An economic evaluation was made for each project road to determine whether its construe-
tion would generate benefits large enough 1o justify the invesimeni. liems considered in the
economic evaluaiion are described below:

7.1.1 Cosis

The methods of estimating construction costs, financial and economic, are explained in See-
tion 5.1. Residual values and econemic costs were estimated component by component. The
disbursement schedule of construction was assumed o be 15% in the first year, 35% in the
second year and 50% in the third year for all ML Projects starting at the beginning of 1991.
For IM Projects, all except IM-2 and IM-12 were assumed to have a disbursement schedule
of 35% in 1992 and 65% in 1993. For IM-2, this was assumed to be 45% in 1992 and 55%
in 1993. For IM-12, because of its size, this was assumed to be 15% in 1991, 353% in 1992
and 50% in 1993. All RH Projects were assumed to be done in 1993, The cost of a 5-cm
asphalt overlay was added in the 10th year for all projecis with AC pavement. Since RH
Projects were designed for seven years, no overlay was assumed within the project life.

7.1.2 Benefits
1) YOC and Time Savings

Economic benelits arise from projects because improved roads allow vchicles to have lower
operating costs and shorter travel times. Benefits were taken as the difference in vehicle oper-
ating cost and travel time for with and without cases. The methods of determining vehicle
operating costs and time values are presented in Chapter 6. Vehicle operating casts were de-
termined as a function of surface type, speed and number of stop-go operations for each
of cight vehicle types. In the calculation of benefits on ML Projects, vehicle operating speed
was determined for each of five road surface conditions as a function of volume/capacity

ratio. Capacity in terms of passenger car units of carriageway was determined by the num-
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ber of lanes, side clearance w1dth and heavy vehicle I'dth in the traffic stream A max1mum '
speed of 80 kp/h was taken for heavy and medium tr ucks, Traffic volume was calculated
on the hourly basis for peak hours and off-peak hours. Intersechon capacny was determmed o
by the number of approach lanes and the length of greel time avallable for each direction, 7
which in turn was determined proportionate to the ratio of mtersectmg traftic volumes Speed
of traffic when exceeding capacity was assumed to be one half of the saturation speed. VOC
and travel time savings were calculated for peak hours and off-peak houls The results were
multiplied by 1espectlve duration to obtain daily and annual amounts.

The same procedures of benefit estimation'were applied for IM and RH Projects, except
for travel speed for which predetermined valnes were assigned depending on road class and

surface condition.
2) Maintenance Savings

It was assumed that the amount as allocated by means of DOH s K- Factor Method would__
be needed to maintain the exlstmg surface conditions of the ex:stmg 1oads as they are now. '
This is a realistic assumption that allows a comparison with thie prevaﬂmg situation rather
than with an imaginary ideal situation. For the new. project roads, similar routine maintenance
would keep the surfaces in'good condition, except inthe 10th year when an overly is needed
The difference in routine maintenance costs for cases with and w;thout the project was taken
as maintenance cost savings. However since ML-1, ML-2, ML 3, ML-4 and ML-7 reqmre
the construction of addltlonal two~lane carriageways, their routme maintenance costs turted '
out to be higher-than in the cases without projects. Thus inaintenafice cost savings for these
cases turned out to be negative, In the case of ML-5 and ML-Q there is no ‘éxisting road. -'
Therefore, a parallel section of Route 3 was included for both ‘with and w1thout cases for
the purpose of comparison. The difference in routine maintenance cost of Route 3 for the '
cases of with or without ML-5 or ML-9 was minor and was dlsregarded in the evaluation

process.
7.1.3 Evaluation Results

Cost and benefits were caicuiated ona yearly basis from 1991 to 2008 Convertional eco-
nomic evaluation criteria were examined, i.e., mtemdl rate of return, beneflt cost ratic and
net present value with an interest rate of 12% p.a.. Tables 7.1.1 and 7.1.2 summarize the
results., For M1.-1 and ML-5, the case with the openmg year of 1992 was ‘also tested and
the results are shown in Table 7 1.1. A cost and Deneflt statment for each pro;ect 1s shown'
in the Route Report.



Tabte 7.1.1

~ PHASE | PROJECTS

ECONOMIC EVALUATION SUMMARY

Economic

(Unit: thousand Baht)

Consi_:.ruction Total et Prsii::; 'Be"gf,ii I;;iznﬁ;
brdjeot Cost Benefit ‘D“Zi‘"{’éi‘)‘ Ratio Ret‘&?
MI,~1 317,675  §,291,228 1,635,066  5.54 36.5

(4,417,663)  (1,532,943)  (4.40)  (30.8)
ML~2 197,763 1,406,009 283,476 2.25 22.2 |
| M4 534,823 3,832,328 644,678 2.03 19.7
ML-5 1,020,239 19,029,843 4,907,436  5.23 30.6
| (13,880,510)  (3,939,115)  (3.71)  (25.6)
ML~ 664,890 3,926,336 821,595 2.10 21,9
iu-:_a:_s 1_4?,322_ 748,936 151,534 1.95 21.5

PHASE 1l PROJECTS
Economic Net Present Benefit Internal
Construction Tatal " Value Cost  Hate of
Cost Benefit  (Discounted Ratio Return
at 12X) (%)

Project

ML-3 373,207 2,862,391 689,450  2.60 26.6
ML-9 3,214,898 75,240,330 22,392,735 7.20 39.6
IN-1 43,296 294,867 72,659 2.46 26.7
-2 40,627 301,212 79,041  2.72 28.1
; IH-11 1’22',930 723,162 159,912 2.14 23.9
-1z 216,902 774,679 70,074 1,28 15,1
IM-13 Tt,884 376,733 74,655 1.93 21.7
CIM-14 120,628 662,029 142,006 2,07 22.9
IH-16 101,977 920,963 263,797 3,29 32.5
6 101,336 503,968 88,218 1.76 19.9
IM-17 85,744 644,332 163,509 2.69 27.1
© IM-22 85,714 524,402 116,910 2.26 23.7
RH-2 47,511 469,177 257,177 .99 4.2
B3 21,257 630,502 382,502 20,91 150.1
RH-6 38,360 | 1,105,136 669,655  20.26 147.1

Note
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1.2 !MPAGT OF PROJECTS

None of the prcgect 1oads is expected to become a major cause of changes in agrlcultural
production, since the existing constraints on aguculture in the Iespectwc arcas do not in-
clude land accessibility, with the possible exception of IM-16, although its impact on agricul-
tural production would still be very minor. The unpact of the prcuect roads on industry,
however, could be quite significant. I‘hey will certainly influence industrialists in selecting
plant location. Combined with Government measures 10 dlscourage new mdustnai location
within the Bangkok Metropolitan Region, these new highways will help the dispersion of
industrial facilities away from Bangkok. T hey will, however, contribute to the further strengti-
ening of the Central Region relative to other regions. They will also help tourism develop-
ment, which has already been spreading rap:d]y in the area, along the Eastern Seaboard

shor eline.

An inevitable consequence of an obvious development prospect is a rapid rise in land price.
This has already been taking place at an alarming scaie. The project roads may accelerate

the process.

7.3 IMIPLEMENTATION PROGRAM
7.3.1 Consiruction Schedule

Considering the necessary period for detailed design and tender and coniract negotiations,
the construction of the project roads was assumed to start at the beginning of 1991 for ML
Projects and IM-12. For IM Projects, the stait of construction was assumed to be one year
later. Figures 5.1.1 , 5.1.2 and 5.1.3 show the respective construction schedules by work
category. For ML-1 and ML-5 in the case of an opening year of 1992, all work should be

advanced by two vears.
7.3.2 Fund Regquirements

The first half of 1988 was an extraordinary pé_rio’d. A ‘sudden consiruction boom triggered
by a surge in exports and foreign investment caused a shortage of construction materials
and an ensuing price escalation on a massive scale, Governm‘ént countermeasures and indus-
try efforts succeeded in holding down inflation since then, buf at a higher level than before
the start of the boom. The construction cost estimates shown in Section 5.1.3 incorporaté'
_ recent price levels which are considered reasonable. It is unhkely that price increases on a
scale comparable to those of 1988 will be repeated in the near future. Domestic prices of
construction materials and other inputs were assumed to increase at a rate of 4% per year,
considering past trends under normal circumstances and the pf_ove‘n prudence in the manage-
ment of the Thai economy. Price increases of foreign components were also assumed at 4%
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a year, considering the general inflation and exchange rate changes under medinm term
prospects. Fund requirements were calculated from the construction costs at 1988 prices and
‘the assumed price increases. The results are shown in Tables 7.3.1.

Table 7.3.1 shows the fund requirements in the case of an opening year of 1994 for ali project
roads, and in the case of an opening year of 1992 for ML-1 and ML-5.
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Table 7.3.1 FUND REQUIREMENT FOR PROJECTS

{Unit: million Baht)

 Total _ o R -
Priject 1g§§ - lesg . . 1990 1991 | 1992 1993 Total
Price - lLocal - For. Total ‘Local For. Total = Local . For. . Total Local For. Total local For. Total Local For. Total
ML PROJECTS
M-l 347.9 - - e - ~ 20,8 28.9 58,7 86.8  84.0 170.8 107.5 104,31 211.6 209.7 203.1 412.8
o (27.8) (26.7) (B4.,3) (67.0) (64.8) (131.8) (99.3) {(96.3) (185,6) - - - - - - (193.9) (187.8) -(381.7)
ML~2 224.5 . - - - - - - 19.2 18.6  37.8 46.7  45.2 ~ 91.9 69.4 67,2 136.6 135.3 131.0 °266.3
ML-3  417.2 - - - - - - - 36.8  34.6 70.4  86.8 84,0 170.8 128:9 124.9 253.8 - 261.5 ~243.5 - 495.0
ML~4 593.3 - — - - - - 50.9 49,2 100.1 123.4 119.5 242.9 183.3 177.6 360.9 357.6 346.3 = 703.9

M~5  1105.0 - - ~ - - - 947 91.8 186.5 229.9 222.6 452.5 341.5 330.7 672.2 666.1 645.1 131l1.2
(87.6) (84.8) (172.4) (212.5) (205.8) (418.3) (816.7) (305.7) (621.4) - - - - ~ - {615.8) {596.3) (1212.1)}
- - - - = - 84,6  62.6 127.2 156.8 151.9 308.7 233.0 225.7 458.7 454.4 440.2  894.6

ML~7 754.0 _
ML-9  3569.7 .~ - - - - = 408.0 395.1 803.1 954.6 924.6 1879.2 772.2  747.9 1520.1 2134.8 2067.6 4202.4
TOTAL  7011.6 - - L - - - '703.0 680.8 1383.8 1686.0 1631.8 3316.8 1835.8 1778,1 3613.9 4209.4 4076.8 8286.2
(7011.6) (116.2) {111.5) (226.7) (279.5) (270.6) (550.1){993.5) (962.1) (1956.6)(1368.3)(1325.2)(2693.5)(1386.8)(1343.3)(2730.1)(4143.3)(4012,7) (8156.0)
I PROJECTS | o
IM-1 49,3 - - - - - - - - - 10.3 9.9 20,2 19.8 19.2 39.0 30.1 29,1 59.2
IM-2 46.4 - - - e - - - - - 12.4 12.0  24.4 i5.8 © 15.3 31.1 28.2  27.3-  55.5
IM-11  138.2 - - - - - - - - - 29.0 28.0  57.0 55.9 54.2 110.1  84.9 82.2. 167.1
IM~-12  245.3 - - R - -~ - 21.0 20.4 41.4 51.0 49.4 100.4 75.8  73.4 149.2 147.8 143.2  281.0
IM-13  81.0 - - = - - - - - - 16.8 16.3  33.1 32.5 31.5 64.0 49,3 47.8 97.1
IM-14 136.4 - - - - - - - - < 28.4 27.5 55,9 54.8 53.1 107.9 83.2 80.6 163.8
IM-15  115.3 - - - - - - - - - 24.0 23.2 47.2 46.3 44.9 91.2 70.3 68.1  138.4
IM-16 -~ 118.3 - - - - - - - - - 24.6 23.8 48,4  47.5 46,0 93.5 72.1 69.8 141.9
IM-17  97.5 - - ~ - - - - - - 20.3 19.6 39,9 39.2 37.9 77.1 59.5 57.5  117.0
IM-22 95.8 - - - - - - - - - 19.9 19.3 36.2 38.5 37.3 75.8 58.4 56.6 115.0
IM-23 - 164.0 - - - - - - - - - 3g,0 37.8 76.8 60.8  58.9 119.7 99.8  96.7 196.5
TOTAL 1288.5 - - - - - _ 1.0 20.4  41.4 275.7 266.8 542.5 486.9 471.7 958.6 783.6 758.9 1542.5
RH PROJECTS
29 52.9 - - - - - - - - - - - - 32.7 31.7 64.4 32.97 31.7 64,4
§§“3 ny 7 - - - - - - - - - - - - 14.6 14,2 28.8 14.6 14.2 28.8
RH-5 434 - _ 2 - - - - - - - - - 26.2 25.4 51.6 26,2 25,4 51.6
TOTAL _119;0." R N - o B . . _ _ _ - - 73.5 71.3  144.8 73,5 71.3 144.8

> “ad19 1 _ mbao  701.2 1425.2 1960.7 1898.6 3850.3 2396.2 2321.1 4717.3 56066.5 4907.0 9973.5
GRAND  8419.1 724 701.2 )(1947.2) (1886.3) (3833,5) (5000, 4) (4842.4) (9843.3)

TOTAL (1407.5)(115.2;'(111.5)'(226.7) (279.5) (270.6) (650.1) (1014.5)(982.5) (1997.0)(1644.0) (1592.0) (3236.0

Note : () shows opening year assumed at 1992 for ML-1 and ML-5.
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CHAPTER 8
CONCLUSION

1} Ranking of ML Projects by IRR is shown in Table 8.1.

Table 8.1 RANKING BY IRR OF ML PROJECTS

Project Origin - Destination Length IRR
No. {km) (%)
ML-9 Bangkok - Chon Buri New Highway 81.7 39.6
ML-1 Chon Buri Bybass 13.6 36.5
ML-5 Chon Buri Pattava New Highway 50.3 30.6
ML-3 A.Sattahip - C.Rayong 44,6 25.6
ML-2 M.Pattaya - A.Sattahip 27.3 22.2
MI,-7 A.Min Buri -~ C.Chachoengsao 40.9 21.9

g 19.7

ML -4 A.Klaeng - C.Chanthaburi 61.

ML-9 shows the highest IRR of 39.6% and ML-4 the lowest [RR of 19.7%. All seven proiecis

are therefore worth implementing with the opening year of 1994,

For the opening year of 1992, the IRRs of ML-1 and ML-5 are 30.8% and 23.6%0, respec-
tively, still high figures.

It is highly desirable to construct ML-5 and ML-9 as carly as possible, since these new high-
ways will connect Bangkok and the Eastern Seaboard area to support the development of

the latter.

The preliminary design of ML-9 was done with the possibility of making it a toll road in
mind. The design speed was set at [20 kp/h, and all intersections with major roads were

assumed to be grade separated.
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2) 1M Projects
Ranking of IM Projects by IRR is shown in Table 8.2.

Table 8.2 RANKING BY IRR OF IM PROJECTS

Project Origin - Destination , : Length “IRR

No. . _ S ' (km) (%)
IM-15  B.Klong Lunang - A.Min Buri = ' S 24,7 - 32.5
IM-2 B.Nong Pru - A.Lao. Khawn = ' 36.9 28.1
IM-17 A.Lat Krabang - B. Khlong Tha Thua 19.2 Y |
IM-1 A.Bang :Len - B.,Bang Noi Nal : . 18.9 : 26.7
IM-11  B.Channa Soot ~A.Pho Thong 40,17 23.9
IM-22 A.Nong Chok - A.Bang Nam Prieo '16.9 23.17
IM-14.  A.Wang Noi - A.,Thanyaburi _ . 25.8 22,9
IM-13 A.Bang Pa-in - C.Ayutthaya : ' - -11.8 S B
IM-23 J.R.32 - J.,R.3022 : : - 26.9 21.5
IM=-16 A.Lam Luk Ka -~ B.Khlong 18 ' 20.8 19,9
IM-12 A.Pho Thong ~ A.Sena 51.0 15.1

IM-15 shows the highest IRR of 32.5% and IM-iZ the Iowest IRR of 15 1%. All 11 IM Pro;ects
are therefore worth implementing with the opening year of 1994,

3) RH Projects

Ranking of RH Projects by IRR is shown in Table 8.3.

Table 8.3 RANKING BY IRR OF RH PROJECTS

Project ‘Link No. _ Length iRR

No. AR _ (km) . (%)
RH-3 ' 325 0200 17,9  150.1
RU-5 . 344 0200 33.3 147.1

RH-2 : 225 0100 : _ . 39.5 742

Al RH Projects shows high IRR and are worth implementing with the opening year of 1994, 7

A detailed summary of all ML, IM and RH Projects is shown below:
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SUMMARY . OF FE A‘SIBILITY STUDY

MAIJOR CONSTRUCTIO\J WORE, QUANTITIES

FOR ROAD DEVELOPMENT STUDY IN THE CENTRAL REGION OF THAILAND

STUDY PROJECT - : - PROJECT
. : _ EARTHWORK PAVEMENT BRIDGE .
. ORIGIN - : 'LENGTH  PROPOSED PRQJECTED - Exeavation - AC or BCC Accumn. COST IRR
N_O‘ DESTINATION ~ POCATION  JURISDICTION km)  ROAD CLASS ~ AADT & Enbankt Thickness lative %) REMARKS
UNDER: . 1IN 2000 {thousand m®) {em). Length {m) (thousgnd Baht)
ML PROJECTS* . )
MLE-1 Chon Buri Bypass Chon Buri DOH (Rt. 3) 13.6 PD 23,000-30,000 ) . :
ML : v : ) : 32 PCC: 30.0 520 348,000 36.5 3 arade separated infersections
ML-2 . Pattaya - Chon Buri DOH (Rt. 3 27.3 PD 11,000-13,000 : : '
A Saatip ' (Rt 3 768 AC: 5.0 218 225,600 2.2
ML-3 A Sutahip - 'Ciu'm Buri/ DOH (Rt. 3 4.6 PD 9,000-12,000 1,010 AC: ] ' : .
C. Rayong Rayone _ } ! AC: 100 210 418,000 25.6
ML-4"  A. Klaeng - Rayong/ DOH (Rt. 3, 61.9 PD/SD 1400018000 | 762 .
C. Chanthabuii . Chanthaburi Rt. 316) ' 76 872 594,000 19.7
ML-5 Chon Buri-Pattaya Chon Buri DOH (R1. 36) 50.3 PD/PL 26,000/7,000 2,417 PCC: 28.0 (24 km) 1 252 . .
: 3 . f y B v 28.0 (2 . 1,105, C
New Highway D 21,000 : 23.0(18 ki) 05,000 30.6 2 grade separated intersections
_ _ " 25.0 ( 8 km)
ML-7 A, Min Buri - Bangkok - DOH (R1. 304) 40.9 SD 11,000-14,000 1,389 -AC: 10,0 1,909 754,000 21.9
C. Chachoengsao Chachoengsao ’
ML-9  Bangkok - Banpkok/ DOH (Rt. 38) 31.7 PD 17,000-40,000  5,9739 AC: 10.0 (66 km)} 6,522 3,570,000 0.6 4 grade separated interscctions
.Cl?on Buri New Samut Prakarn/ : PCC: 28.0 (16 km) and 1 junclion
H:g_hw_ay g:aChgen_gSao/ : ' - ¥ Includes sand mat volume
on fun 23,261 m {onc way) X 2.
. Subtotal 320.3
iM PROJECTS**
IM-1 A. Bang Len - ) Nakhon Phathom PWD i8.7 F4 600-1,000 20 AC: 5.0 37 50,000 26.7
E. Bang Noi Nai : .
IM-2 B. Nong Pru - - -Kanchanaburi DOH (Rt. 3308) 35.9 Fd 500-600 230 DBST — 47,000 28.1
A. Lao Khwan
IM-11  B. Channasut - Sing Buri/ RID 40.7 E2° 500-2,000 234 CAC: 75 27 140,600 23.9
i A. ¥ho Thong Ang Thong . ’
IM-12 ~ A. Pho Thong - Ang Thﬁﬁgi RID 510 . F2 1,000-1,600 575 AC: 100 88 246,000 15.1 MNew _conslructioni 1.7 km
‘A, Sena- Ayutthaya
IM-13 A Bang Pan-  Ayutthaya DOH (Rt. 3059) i7.8 F2 1,500 160 AC: 10,0 — "81,000 21.7
C. Ayutthaya R
IM-14 A, Wang Noi - Ayutthaya/ Rural’ Munici- 25.6 F3 900-1,000 276 AC: 10.0 140 137,000 22.9 New consiruction: 5.0 km
A. Thanyaburi Phathum Thani pality (Partly ) :
: of DOIT Rt. 3189)
IM-15 B. Khlong Luang -  Phathum Thani/ Rural 24.7 F2/F1 2,500/5,200 147 AC: 10.0 L2 116,000 32.5 Morth section: F2 Class
A, Min Buri Bangkok Municipality ’ South section: F1 Class
IM-16 A. Lam Luk Ka - f’hathum .Thanif DOH {RL. 3312) 20.8 3 G600-1,200 180 AC: 5.0 337 119,000 19.9
B. Khlong 16 Nakhon Nayok . :
IM-17  A. Lat Krabang - Bangkok/ . PWD 192 F2 400-2,100 208 AC: 7.5 65 98,000 21,7
B. Khlong Tha Samut Prakhan/ :
© Thua Chachoengsac ]
IM22  J.R.304- Bangkok/ Rural 159 F3 1,100 182 AC: 7.5 225 96,000 237 New construction: 3.0 km
A. Bang Nam Pri¢co Chac_h_uengsao Municipality . _ :
IM-23-  LR.32-LR, 3022  Ayutthaya _ DOH (RL. 326T) 26.9 “Ft 4,000-6,000 124 PCC: 23.0 - 164,000 21.5
' ' " Subtoral 207.2 '
PH PRO]ECTS*“ : -
RH-2 Rt. 225 Lmk 0100 Nakhon Sawan DOH 39.7 52 _ AC: 5.0 - 53,000 74.2
RH-3 Rt 325 Link 0200 - Samut Songkram  DOH 17.9 52 — AC: 5.0 - 24,000 130.1
RH-5 - Rt 34 Link 0200 Chon Bui 'DOH 39.3 st - - AC: 5.0 _ 42,000 147.1
' . Subtolal 9.2
Grand Total 713.7 )
Note:  * Multi lanes highway constiuciion projects. ML-S and ML-9 are new construction projec;ts.

#* [mprovement projects of existing roads.
ki Pavemen\: rehabﬂ:tauun pIOJecls
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