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Calendar

Year

1956

1959

1965

1966

1967

1968

1969

Mon

Aug.

May

Feb.

th

Apr.

Aug.
Dec.

Jan.

Feb.
Nov.
Nov.

Jan.
Apr.

May

July

Sep.

Table 2.1. Chronology
Descfiptioh

Preliminary survey for a bridge across the Mekong in the Vientiane area made by -
the United States Operation Mission to Thailand.

_ Reconnaissance made as a series of comprehensive Thailand transportation survey

by Transportation Consultants, Inc,

Mekong Committee took up the bridge project as one of the first priority projects
in its 10-year Development Program.

The three promising bridge sites were examined and discussed at the Mekong
Committee’s Third Regional Seminar on Navigation Improvement.

Mekong Committee requested assistance of friendly countries to the execution of
a feasibility study of the bridge project.

Japan offered to undertake the study of the bridge project to the Mekong_
Committee. The project Plan of Operation signed between the Mekong Committee
and Japan, herenpon the Nong KhaifVientiane bridge project was formally
established,

First-phase investigation carried out until October.

First-Phase Report submitted to the Mekong Committee.

Mekong Committee decided to finally select the Nong Khai bridge site.
Second-phase investigation carried out until June.

Second-Phase Report submitted to the Mekong Committee,

Survey on the projected railway started as an additional investigation of the bridge
project.

Mekong Committee took up the rail/highway bridge and adopted Route C/D as
the route of the projected railway.

Part I: SUMMARY AND RECOMMENDATION of the Draft Feasibility Report
submitted to the Mekong Committee.

Part II: ENGINEERING, ECONOMIC AND FINANCIAL STUDIES and Part I1I:
ENGINEERING AND ECONOMIC DATA submitted as integral parts of the Draft:
Feasibility Report to the Mekong Committee.

An additional report of the Second-Phase Report was submitted to the Mekong
Committee, which reports the results of the feasibility investigation of the
projected railway and the results of the comparative study of the benefits and
casts between Routes C and C/D.

Part I: SUMMARY AND RECOMMENDATIONS, Part II: ENGINEERING,
ECONOMIC AND FINANCIAL STUDIES, and Part III: ENGINEERING AND
ECONOMIC DATA of the final Feasibility Report were submitted to the Mekong
Committee.



IIL.

Excerpt from the Plan of Operation

SCOPE OF WORK TO BE CARRIED OUT BY THE GOVERNMEN:I‘ OF -JAPAN

The scope of investigation work to be carried out under this plan of operation will cover the following

phases:

First Phase — Reconnaissance of the area from the proposed Pa Mong damsite:down to Nong
Khaif/Tha Deua. This will involve:

(1
)]
(3)

4
&3]

Study of the existing topographic maps and detailed mapping to larger scale of si)eciﬁc areas
for the possible location of the bridge and its approaches.

Study of hydrologic data for the proposed sites including the maximum discharge and
the fluctuations of water levels.

Reconnaissance soil survey, including a review of the existing surveys, of the possible
alternative sites.

Collection of economic and other data related to the project planning.

Preparation of the First Phase Report (30 copies in English) giving various possible
alternative sites, and justification for a road and a road/mil bridge, for selection by the
Mekong Committee, with the help of the Advisory Beard.

The approximate time required for carrying out this phase would be six months,

Phase I — Preparation of cost estimates and benefit appraisals of the bridge construction and the
site selected by the Committee. This would involve:

)]
(2)
3)
@
(5)
(6}
o)
(8
®

Larger scale topographic maps and supplementary spot leveling, including approaches.
Detailed geological survey at the proposed site.

Collection of detailed hydrologic and hydrographic data at the proposed site.

Collection of detailed economic and other data related to the project planning.

Investigation and testing of suitable construction materials available at and near the site.
Preliminary design of the bridge including foundations, superstructure, and approaches.

Land to be acquired.

Analyses of unit costs of items applicable to the project in the area.

Assessment of economic and social benefits (direct and indirect, tangible and intangible)
from the project.

(10) Assessment of design flood.
(11) Preparation of the Second Phase Report (30 copies in English) for submission to the Mekong

Committee for review, with the assistance of the Advisory Board.

This phase will take approximately 12 months.

Phase HI — Preparation of a draft feasibility report (30 copies in English) incorporating the
suggestions of the Mekong Committee. This report will summarize the results of surveys and studies in
the first and second phases. It will be prepared in a form acceptable to financial institutions, as for an
application for an invgstment loan. This phase is likely to take about four months.

Phase 1V — Printing of the final report after taking into consideration the decisions of the Mekong
Committee based on the First, Second and Third Phase Reports. 100 copies of the printed report in
English and 100 copies in French (but not the work of translation of the report into French) will be

required.

This phase will take about two months.

The total period for carrying out the four phases would require approximately two years, not
including the time during which the reports on Phases |, Il and III are under consideration by the
Mekong Committee.
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Table 4.3. Salient Features of the Projéct for the Nong Khai Site

Item

I. BRIDGE

“ 1. River width
2, Navigation requirements
(i) Vertical clearance
( ii } Horizontal clearance
3. Design high-water level
4, Type
{i) Main bridge
" (i) Access bridge
- Railway part

Highway

5. Bridge width
(i) Railway part
(ii} Highway part
(iii } Sidewalk
(iv) Gangway
6. Bridge length
(i) Main bridge
(ii) Access bridge
Railway part
Highway part
7. Max. pier spacing

II. HIGHWAY

1. Length
2. Width
(i) Roadway, two lanes
(ii) Shoulder on both sides
3. Administrative facilities

III. RAILWAY

1. Length
2, Track gauge
3. Station
(1) Vientiane station
(it ) New Nong Khai station

envisaged in the Second-Phase Investigation

Unit

ER-I-

8 BEBEB

388

km

Kaulhighway—bridgé Project

640

10
78
EL. 167

Steel Warren truss bridge

Plate girder, and
reinforced concrete
rigid frame construction
Composite girder,
and reinforced concrete
hollow slab construction
17.8

4.0

8.0

1.5

1.5

720%

401.7*
330
90

5.0*

7
2.5
185,000*

20.1*
1.000

107,900*
32,200*

Higllway-bridée Project

640

10

78

EL, 167

Steel box girder bridge

IL.6
8.0
1.5 each

710

90

5.4

7
2.5
125,000

‘Remarks:— The figures asterisked have been modified at the final stage of the feasibility study, as shown
in the Feasibility Report PART II “ENGINEERING, ECONOMIC AND FINANCIAL
STUDIES", Chapter V.



Table 4.4. Comparison of Benefits and Costs Between Rail/Highway-Bridge and
Highway-Bridge Projects at the Nong Khai Site Envisaged in the
Second-Phase Investigation T ’

Item o Unit

I. CONSTRUCTION COST Uss

Il. FUTURE TRAFFIC
(i) Vehicles

_ 1973 (year) carsld:;y
1950 "
2000 "
(ii) Railway freight
1973 tons/day
1990 T w
2000 . "
- (iii ) Railway passengers .
"1973 persons/day
1990 o
2000 y
{lI. DIRECT BENEFIT
1 Annual benefit USs
2. Capitalized benefit o
IV. COST -
1. Annuat cost USss
2. Capitalized cost o

V. BENEFIT-COST RATIC
VI. CAPITALIZED NET BENEFIT US3
VII. INTERNAL RATE OF RETURN %

VIII. INDIRECT BENEFIT

1. Stock saving
2. Urbanization

3. Risein land value

4, Agricultural development
5. Livestock industy

6. Mining _

7. Lumber industry

Railfhighway-

bridge Project
20,000,000*

1,273
8,317
12,459

609
2,664

3,873

361
1,922
2,840

9,281,000% -
289,644,000

1,177,600*
26,659,000*

7.9*
262,985,000

16.1*

Much

Rapid, especially around
Vientiane station
Rematkable

Expedited
Selfsustaining expedited
Much expedited

Much expedited '

Highway-bridge Project

12,000,000

1,640
10,140
" 15,146

8,994,000 -
280,161,000

665,700
15,823,000

13.5
264,338,000

18.7

Much
Expected

To some extent
Expedited
Self-sustaining expedited
Expedited
‘Expedited

Remarks:~ The figures asterisked have been modified at the final stage of the feasibility study,
as shown in the Feasibility Report PART II “ENGINEERING, ECONOMIC AND
FINANCIAL STUDIES”, Chapter VI. '



Item

I. RAILWAY TRACK

I. Rail

2. Rail gauge
3. Track

4. Route length

II. VIENTIANE STATION

1. Station yard

2, Station building
3. Platform

4, Station plaza

III. BRIDGES AND CULVERTS

1. Flood bridge
2. Overpass

3, Bridge

4. Culvert

IV. COST

1. Construction cost (]
2. Unit cost

Table 4.5, Salient Features of Route C

and Route C/D -

Unit

Ibs/yd
m -

km

US$
US$/km

Route C

80
1.000
Single

17.9

100,000
1,000
3,000

14,000

WM

5,450,000 (1
310,000

Route C/D

80
1.000
Single

20

100,000
1,000
3,000 -

14,000

[ ¥ i |

5,550,000(1
280,000

Remarks:— (1 These costs do not include the expense for engineering service, Governments’ administrative
expense, and interest during construction.

Table 4.6. Comparison of Benefits and Costs Between Route C

Item

1. Annual benefit

2. Capitalized benefit

3. Annual cost

4, Capitalized cost

5. Benefit-cost ratio

6. Capitalized net benefit

and Route C/D
Unit
Uss
USs$
USs
USs$

uUss

Route C

4,676,900
46,770,000
2,449,300
24,490,000
1.91
22,280,000

Route C/D

4,594,300
45,940,000
2,478,700
24,790,000
1.85
21,150,000
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Item
1. Project

1, Location

2. Purpose

3. Construction cost

Il. Bridge
1. River width

2. Navigation requirements
(i) Vertical clearance
(ii) Horizontal clearance

3.’ Design high-water level

4, Type
(i) Main bridge

(ii) Approach viaducts
Railway part

Highway part

5. Bridge width
(i) Railway part
(ii) Highway part
(iii) Sidewalk
(iv) Gangway
6. Bridge length
(i) Main bridge
(ii) Approach viaducts
Railway part
Plate girder
Rigid frame
Highway part
Composite girder
Hollow slab

7. Abutment and pier

Unit

uss

3 83888

b=

Table 51

Characterization

670 kilometers northeast of
Bangkok, 20 kilometers south-
east of Vientiane and 3 kilo-
meters upsteeam of Nong Khai

To build a railfhighway
bridge across the Mekong
including the construction
of o highway, a railway to be
extended to Vientiane, and
two administrative facilities
for immigration, customs
and plant quarantine.

21,500,000

640

10
78

EL. 167

Steel Warren truss bridge,
two 3-span continuous

and one 2-span continuous,
besides a suspended span

Plate girder and reinforced-
concrete 3-span-continuous -
rigid frame construction

Composite girder and rein-
forced-concrete 3-span-
continuous hollow stab
construction
17.8

4.0

8.0

1.5

1.5

650
803.5
473.5
60
413.5

60
270
2 open caissons on both banks

8 pneumatic caissons on the
Mekong river-bed.

Project Features

Itenl ) -

8. Span
{i) Main bridge
(ii) Approach viaducts
Railway part
Plate girder
Rigid frame

Laotian side

Thai side
Highway part
Composite girder
Hollow slab
9. Summit of formation
10. Longitudinal grade
(i)} Mainbridge
(ii) Approach viaducts
Railway part
Plate girder
Rigid frame
Highway part
Composite girder
Hollow slab

1. Railway

1. Length
(i) Laotian side
(il} Thaiside

2. Track gauge

3. Radius of curvature

4. Station

(i) Vientiane station

(ii) New Nong Khai station

IV. Highway

1. Length
Laotian side
Thai side

2. Width
Roadway
Shoulder

3. Radius of curvature

V. Administrative facilities
1. Laotian side

2. Thal side

Unit

%

km

km

m2

m2

km
km

m2

m2

Characterization

(70-70-70)x2+2(70+70)x1+90

(30) + (30)

(8-15-8-3)4(3-10-10-10-3)x4 _
+(3-7.5-7.5-7.5)

(10-10-10-3)x2+(3-10-10-10-3)x4

(30) + (30}
(15-15-15)x6

EL. 179.270

1.2

1.2
1.2

1.2
4.0

18.8
1.2

1.000
4900 at min,

Including administrative ~
facilities

100,000

55,000

1.3
4.5

7 (two lanes)

2.5 (each on both
sides}

500

22,000

26,000
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Fig. 5.1. CLEARANCE DIAGRAMS FOR BRIDGES
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Fig. 5.2. ROADWAY AND RAILWAY LIVE LOADS
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Fig. 5.3, VARIOQUS LAYOUTS OF BRIDGE FLOOR
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Fig. 5.4. LAYOUT PLANS OF ADMINISTRATIVE FACILITIES AND A CHANGE — OVER

POINT IN RELATION TG THE BRIDGE -FLOOR LAYOUTS OF TYPES | AND 2
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Fig. 5.5.

SPAN VS. COST OF BRIDGE
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Construction cost (0% US. §)
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5040 50 60 70 80 80 100
Pier spacing (m}
Pier |Numbers | Steel Construction cost (US. $)
spacing |of pier weight
(m) {tons) Substructure |Superstructurg  Total
50 14 2,800 3,570,000 | 2,160,000 | 5,730,000
60 12 3,100 3,120,000 | 2,400,000 | 5,520,000
TO o 3,300 2,780,000 | 2,550,000 5,330,000
80 3,700 2,640,000 | 2,860,000 | 5,500,000
90 4,100 2,420,000 | 3,170,000 | 5,590,000
Remarks :

(1) Cost of opproach structures is not included.
{2) The cbove construction costs do not include such indirect costs as
expenses for engineering services, Gaverrment's administrative expenses

ond interests during construction




Fig. 5.6 GEOLOGICAL PROFILE OF
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B GEOLOGICAL PROFILE OF BRIDGE SITE
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Fig. 5.7.

CLEARANCE DIAGRAM OF RAILWAY

FOR TRACK AND BUILDING
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5.4.2. & &
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WEE DOF AL 5 A [HBOBHKH " Geometric Design Standards for Two—land
Primary Highways (Rural)” OREIZf->TiTlebht, $~AASHO OB LM "A
Policy on Geometric Design of Rural Highways” RO BADMBBEIELLELBERN
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Table 5.4, Geometric Design Standards For Two-Lane Primary
Highways (Rural) of Highway Department of Thailand

Item Description
. Access control: Required when daily traffic exceeds 3,000 vehicles.
. Intersection: Intersection at grade permitted.

. Railroad crossing: Grade separation is required when daily traffic exceeds 4,000 with six or

more trains per day.
Automatic signal is required when daily highway traffic multiplied by trains
per day exceeds 3,500.

. Design speed: 80 to 100 kilometers per hour.

. Maximum grade: 4 percent.

. Right of way: 60 to 80 meters.

. Clearance: See Fig.5.11.

. Roadway Width:
Classification Class 1 Class Il Class III
Annual average
daily traffic 8,000-4,000 4,000-1,500 Less than 1,500
Pavement, in m 7.00-6.50 7.00-6.00 6.00
Shoulder, in m 2,75-2.50 2.50-2.25 2.00
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Fig. 5.9. PROPOSED ROUTES OF PROJECTED HIGHWAY
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Fig. 5.10. RELATION BETWEEN THE TAKE-OFF CLIMB SURFACE
OF THE RUNWAY AND THE NECESSARY VERTICAL
CLEARANCE FOR THE PROJECTED HIGHWAY
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Remarks

LI. The right of way for railway is 40 meters on both sides of its center line.
£2. The right of way for highway is 30 meters on both sides of its center line.

In this case, it overlaps with the right of way for railway by the width
of 20 meters on one side.




Fig.5.1l. CLEARANCE DIAGRAM OF THE PROJECTED HIGHWAY
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Remarks :

This is ¢ modified cleorance diagram odopted for the
design of the projected highway. Modifications were made on
the clearance diagram of the Japan Highway Standards, taking
account of the figures designated by the Highway Department
of Thailand.
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Fig. 5.13. CONSTRUCTION
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Table 5.5. Construction Cost

Work

GOVERNMENTS’ PREPARATORY WORKS

1. Construction facilities
2. Land and rights

MAIN CONSTRUCTION WORKS
1. Bridges

(a) Main truss bridge
(i) Superstructure
(ii) Substurcture
{b) Approach viaducts
2. Railways
3. Highway
4.  Administrative facilities

5. Permanent residential buildings

CONTINGENCY AND RESERVE

ENGINEERING SERVICE

GOVERNMENTS® ADMINISTRATIVE
EXPENSE

INTEREST DURING CONSTRUCTION

Total

{Summary)

Construction cost (USS)

Foreign
currency

240,000
240,000

7,520,000
3,500,000

2,000,000
1,500,000
400,000
2,730,000
460,000
400,000

30,000

1,400,000

900,000

240,000

600,000

10,200,000

Domestic

currency

720,000

135,000
585,000

6,870,000
2,300,000

550,000
1,280,000
470,000
2,820,000
530,000

1,050,000

170,000

1,300,000

400,000

710,000

600,000

10,600,000

Total

960,000

375,000
585,000

14,390,000
6,200,000

2,550,000
2,780,000
870,000
5,550,000
990,000
1,450,000

200,000

2,700,000

1,300,000

950,000

1,200,000

21,500,000



Table 5.6, Itemized Construction Cost

Item . . Foreign currency (US$) Domestic curtency (US$) Total
Ne. Work Unit Quantity Unit |§:lice Amount  Unit price Amount  (USS$) Remarks
I. GOVERNMENTS' PREPARATORY WORKS 240,000 720,000 960,000
i Construction facilities . 240,000 135,000 375,000
@  Temporary buildings m? 1,500 20 30,000 40 60,000 90,000
{b)  Water supply system L.S. 20,000 10,000 -~ 30,000
(¢}  Electric power supply systemn )
¢l  Substation and 22 kV One 1,250 KVA trans,
distribution line L.S. 75,000 40,000 115,000 and a distr. line 500 m. long.
o2 Diesel power plants L.S. 100,000 20,000 120,000
(d}) Communication system L.S. 15,000 5,000 20,000
2. Land and rights km? 1.3 450,000 585,000 585,000
Ii. MAIN CONSTRUCTION WORKS 7,520,000 6,870,000 14,390,000
1. Bridges 3,900,000 2,300,000 6,200,000 650 m. long
(a)  Main truss bridge 3,500,000 1,830,000 5,330,000
(Superstructure) (2,000,000) (550,000} (2,550,000)
a-1  Steel for truss members ton 3,320 530 1,759,600 120 398,400 2,158,00C
22 Conerete m® 2,250 10 22,500 30 67,500 90,000  Cement 300 kg/m>
a-3  Reinforcement Steels ton 300 160 80,000 90 45,000 125,000
a-4  Asphalt pavement m? 7,150 0.5 3,575 1.5 10,725 14,300
a-5  Rauls for track m 650 30 19,500 10 6,500 26,000 Including wooden sleepers
a6 Miscellaneous L.S. 114,825 21,875 136,700 5%
(Substructure) (1,500,000) {1,280,000) (2,780,000)
a-7  Excavation, all classes, for piers m° 15,500 20 310,000 10 155,000 465,000 10 plers
a-8  Concrete for caissons m3 8,200 60 492,000 55 451,000 943,000 Cement 300 kglm3
a-2  Concrete for piers m® 6,700 30 201,000 30 201,000 402,060 Cement 250 kg!m3
3-10 Reinforcement steels ton 1,100 160 176,000 90 99,000 275,000 Floor slab: 25cm thick
a-11  Steel sheetpiles ton 750 235 176,250 115 86,250 262,500
a-12  Structural steels for temporary bridge ton 200 210 42,000 110 22,000 64,000 H-shape
a-13  Wooden mattresses for pier protection m2 6,200 1 6,200 20 124,000 130,200
a-14 Gabions for bank protection m? 1,000 25 25,000 75 75,000 100,000
a-15 Miscellaneous LS, 71,550 66,750 138,300 5%
(b}  Approach viaducts 400,000 470,000 870,000
(Composite girder bridges for highway) { 60,000) {30,000} (90,0000 2 x 30m. long
b-1  Steel for composite girders ton g0 530 47,700 120 10,300 58,500
b2 Concrete m® 200 10 2,000 30 6,000 8,000  Cement 300 kg/m>
b-3  Reinforcement steels ton 50 160 8,000 90 4,500 12,500
b4  Asphalt pavement m? 500 0.5 250 1.5 750 1,000
b5  Miscellaneous LS. 2,050 7,950 10,000 . 5%
(Concrzte hollow slab bridges for highway) (120,000) (180,000) (300,000) 2x135m, long
b-6  Excavation, common, for piers m’ 900 L5 1,350 1.0 900 2,250
B7  Conerete for superstructure m° 1,500 10 15,000 30 45,000 60,000  Cement 300 kg/m?
b-8  Concrete for substructure m> 1,200 5 6,000 30 36,000 42,000  Cement 250 kg/m®
b8  Reinforcement steels ton 380 160 60,800 90 34,200 95,000
b-10 Concrete piles for piers No. 380 70 26,600 130 49,400 76,000
b-11 Asphalt pavement m? 2,200 0.5 1,100 1.5 3,300 4,400
b-12  Miscellaneous LS, 9,150 11,200 20,350 5%
(Plate girder bridges for milway) (50,000) (20,000) (70,000) 2 x’30 m. long
b-13 Steel for plate girders ton 90 530 47,700 120 10,800 58,500
b-14  Rails for track m 60 30 1,300 10 600 2,400  Including woeden sleepers
b-15 Miscellaneous L.S. 500 8,600 9,100 5%
(Concrete rigid frame bridges for railway) (170,000) (240,000) (410,000)  413.5m. Iong
b-16 Excavation, common, for piers m> 2,300 1.5 3,450 1.0 2,300 5,750
b-17 Concrete m> 2,860 10 28,600 30 85,800 114,400 Cement 300 kg/m>
b-18 Reinforcement steels ton 490 160 18,400 90 44,100 122,500
b-19 Concrete piles for piers No. 610 70 42,700 130 79,300 122,000
b-20 Ballast for track m® 420 3 1,260 20 8,460 9,660
b-21 Rails for track m 420 30 12,600 10 4,200 16,800 Including wooden sleepers
b-22 Miscellaneous LS. 2,990 15,900 18,890 5%
2 Railways 2,730,000 2,820,000 5,550,000
{2) Railway track (1,590,000) (1,680,000) (3,270,000)
a-1  Clearing for track m 15,000 1.6 24,000 24,000 80 m wide
a-2  Excavation, common, for track m> 48,700 1.0 48,700 0.5 24,350 73,050
a-3  Excavation, common, for flood bridges m 1,700 1.5 2,550 Lo 1,700 4,250
a4  Embankment, carth m® 137,500 1.0 137.500 1.0 137,500 275.000



— Continued —

Lt::’m Work
a-5 Embankment, soil-sand mix
a-6  Ballast for track
a7  Subballast for track
a-8  Rails for track
a9  Concrete for bridges and culverts
a-10 Reinforcement steels
a-11 Concrete piles for piers
a-12 Dumped riprap for slope protection
a-13  Miscellaneous
()  New Nong Khai Railway Station
b-1 Embankment
b2  Rails for track including ballast
b-3  Station building
b4  Platforms
b5  Points and crossings, and safety
appliances
b-6 Warchouses
b7  Station plaza
b8  Underpasses
b9  Miscellancous
{c) Vientiane Railway Station
1  Excavation, common, for station
c¢-2  Embankment
¢-3  Rails for track including ballast
c4  Station bwlding
c-5  Platforms
¢6  Points and crossings, and safety
appliances
o7  Warehouses, engine shed and others
¢-8  Station plaza
c9  Approach road
10 Miscellaneous
3. Highway
3-1  Clearing and stripping
3-2  Excavation, common
3-3  Embankment, earth
34  Embankment, soil-cement mix
35 Subbase course
3-6  Base course
3.7  Asphalt pavement
3-8 Concrete for box culverts
39 Reinforcement steels
3-10 Guardrail
3-11 Miscellaneous
4. Administrative facilitics
4-1  Clearing and stripping
4-2  Embankment
4-3  Subbase course
44  Base course
4-5  Asphalt pavement
46 Immigration offices and customhouses
47  Warehouses, booths and others
4-8  Miscellanecous
5. Permanent residential buildings
II. CONTINGENCY AND RESERVE
IV. ENGINEERING SERVICE
V. GOVERNMENTS’ ADMINISTRATIVE EXPENSE

INTEREST DURING CONSTRUCTION

Total
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Quantity

187,300
19,500
36,450
19,500

4,170
445
450

31,890

51,000
2,100
540
2,750

500
6,600
20

45,500
20,400
5,200
1,000
7,000

1,800
10,000
1,400

72,500
26,500
59,800
44,300
47,450
38,850
44,520
2,300
230
3,840

50,300
73,900
39,700
41,600
39,650

6,500

3,000

2,000

Foreign currency (US$)

Unit price Amount
2.0 374,600
3 58,500
3 109,350
30 585,000
10 41,700
160 71,200
70 31,500
2 63,780
65,620

(380,000)
1 51,000
25 52,500
50 27,000
15 41,250
153,000
10 5,000
13 19,800
280 5,600
24,850

(760,000)
1 45,500
1 20,400
25 130,000
50 50,000
7 49,000
250,000
10 18,000
3 30,000
90 126,000
41,100
460,000
0.2 14,500
1.0 26,500
1.0 59,800
2.0 88,600
2.0 94,900
1.0 38,850
0.5 22,260
10 23,000
160 36,800
10 38,400
16,390
400,000
0.2 10,060
1.0 73,500
2.0 79,400
1.0 41,600
0.5 19,825
20 130,000
10 30,000
15,215
15 30,000
1,400,000
900,000
240,000
600,000
10,900,000

Domestic currency (US$) Total
Unit price Amount (USS)

1.5 280,950 655,550
20 350,000 448,500
6 218,700 328,050
10 195,000 780,000
30 125,100 166,800
90 40,050 111,250
130 58,500 90,000
3 95,670 159,450
88,480 154,100

(400,000)  (780,000)

1 51,000 102,000
25 52,500 105,000
100 54,000 81,000
55 151,250 192,500
7,000 160,000

50 25,000 30,000
4 26,400 46,200
400 8,000 13,600
24 850 49,700

(740,000) (1,500,000)

0.5 22,750 68,250

1 20,400 40,800
25 130,000 260,000
100 100,000 150,000
30 210,000 259,000
20,000 270,000

50 90,000 108,000
4 40,000 70,000
50 70,000 196,000
36,850 77,950

530,000 990,000

0.4 7,250 21,750
0.5 13,250 39,750
1.0 59,800 119,6G0
4.0 177,200 265,800
1.0 47,450 142,350
0.5 19,425 58,275
1.5 66,780 89,040
30 69,000 92,000
90 20,700 57,500
5 19,200 57,600
29,945 46,335

1,050,000 1,450,000
0.1 5,030 15,090
1.0 73,900 147,800
1.0 39,700 119,100
0.5 20,800 62,400
1.5 59,475 79,300
100 650,000 780,000
50 150,000 180,000
51,095 66,310

85 170,000 200,000
1,300,000 2,700,000

400,000 1,300,000

710,000 950,000

600,000 1,200,000

10,600,000 21,500,000

Remarks

Laterite
Including wooden glcepers
Cement 280 kg/fm

Woaoden latticed frames with laterite

71.5m x 8m

Asphalt-paved, including approach
roads
5%

100m x 10m

Asphalt-paved

5%
5.6 km long

Cement 280 kg,fm3

5%
18% of (I) and (I

6% of (I} and (II)
6% of (I) to (V)
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Fig. 6. 2. RELATION BETWEEN BRIDGE TOLLS AND TRAFFIC
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Table 6.8, Estimated Future Traffic, When No Toll Would Be Collected

Kind of Traffic Unit 1973 1990 2000
Highway Traffic
Buses Vehicles{day 69 368 544
Personal Cars " 338 2,735 4,145
Taxis " 359 3,091 4,698
Heavy Trucks " 221 876 1,261
Light Trucks " 18 81 118
Motorcycles ' 348 1,874 2,772
Total 1,353 9,025 13,538
Railway Traffic
Freight tons/day 606 2,737 3,991
Passengers passengers/day 380 2,045 3,025
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Table 71 Financial Statements in the Case of Collecting Budge Tolts Equaling Current lerry Charges

1. Annual rate of nterest. 3 percent

Ordinal
Year

L I R A N

Calendar
Year

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1935
1986

2. Annval rate of interest,

W00 ~) h W b ot R e

=

12

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

3 Annual rate of interest

Ordinal
Year

[=J - =R R T S

Calendar
Year

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1950
1991
1992
1993
1954
1995
1996

Outstanding
amount

21,500,000
21,289,283
10,956,433
20,487,239
19,860,370
19,064,158
18,063,492
16,846,119
15,381,849
13,641,398
11,592,397

9,199,139

6,420,311

3,209,354

7 percent

21,500,000
22,149,283
22,728,205
23,221,291
23,605,296
23,861,644
23,963,488
23,881,654
23,583,716
23,032,670
22,186,714
20,998,754
19,413,865
17,369,269
14,798,067
11,620,547

7,747,593

3,080,060

10 percent

Qutstanding
amount

21,500,000
22,794,283
24,102,183
25,414,514
26,714,480
27,989,905
29,220424
30,383,188
31,451,854
32,395,132
33,176,403
33,753,014
34,073,513
34077,297
33 607977
32,854,389
31453436
29,388,915
26,538,994
23,114,625
19,057,027
14,303,589

8,783 928

2422933

Interest

645,000
638,678
628,693
614,617
595,811
571,805
541,905
503,384
461,455
409,242
347,172
2B5.974
192,609

96,281

1,505,000
1,550,450
1,590,974
1,625,490
1,652,371
1,670,315
1,677,444
1,671,116
1,650,860
1,612,287
1,553,070
1,469,913
1358971
1,215,849
1,035,865

813,438

$42332

215,604

Interest

2,150,000
2,279,428
2410218
2,541,451
2,671,448
2,798,990
2,922,002
3038319
3,145,185
3,239,513
3,317,640
3,375,301
3,407,351
3407,730
3,369,798
3,285,439
3,145,344
2,938,892
2,653,899
2,311,463
1,905,703
1,430,359

878,393

242,203

Annual working

expense

309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309 100
309,100
309,100
309,100
309,100

309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100

Annual working

expense

309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,i00
300,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100
309,100

— 99 —

Total
expenditure

954,100
947,778
937,793
923.N7
904,511
80,905
851,005
814,484
710,555
718,342
656,872
585,074
501,709
405,381

1,814,100
1,859,550
1,900,074
1,934,550
1961471
1979415
1,986,544
1,980,816
1,959,960
1,921,387
1,862,170
1,779,013
1,668,071
1,524,949
1,344,965
1,122,538

851,432

524,704

Total
expenditure

2,459,100
2,588,528
2,719,318
2,850,551
2,980,548
3,108,090
3,231,142
3,147,419
3,454,285
3,548,613
3,626,740
3,684,401
3,716,451
3,716,830
3,678,893
3,504,539
3,454,444
3,247,992
2,962,999
2,620,563
2,214,803
1,739,459
1,187,493

551,393

Toll revenue

1164817
1,280,628
1,406,987
1,550,586
1,705,123
1,877,571
2,068,378
2,278,753
2,511,007
2,767,342
3,050,130
3,363,902
3,712,667
4,006,150

1164817
1,280,628
1,405,987
1,550,586
1,705,123
1,877,571
2,068,378
2,278,753
2,511,007
2,767,342
3,050,130
3,363,902
3,712,667
4,096,150
4,522,485
4,995,492
5,518,964
6,097,913

Toll revenue

1,164,817
1,280,628
1,406,987
1,550,586
1,705,123
1,877,5T
2,068,378
2,278,153
2,511,007
2,761,342
3,050,130
3,363,902
3,712,667
4,096,150
4,522,485
4995492
5,518,964
6,097,913
6,387,369
6,678,160
6,963,241
7,259,120
7,548,488
7,839,280

Unit USS

Balance

210,717
332,850
469,194
625,869
800,212
996,666
1,217,374
1.464,270
1,740,451
2,049,000
2,393,258
2,778.828
3,210,958
3,690,770

649,283
518972
493087
-35.005
-256,348
101,844

81,834
297,938
551,046
845,956

1,187,960

1,584,889

2,044,596

2,571,202

3,177,520

3,872,954

4,667,533

5,573,208

Balance

1,294,283
-1,307,900
-1,312,331
1,299,966
1,275,425
-1,230,520
1,162,764
1,068,665
033,279
381,271
576,611
-320,499
3,784
379321
843,587
1,400,953
2.064,521
2,849,921
3424369
4,057,598
4,753,438
5,519,661
6,360,996
7,287,887
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Table 7.2. Optimal Tolls, In Bahts

Current Optimal Toll
Kind of Traffic Ferry Loan I Loan 1l

Charges (r=0.03, n=40) (r=0.07, n=25)
BUS vt e 40 5 25
Personal Car........ccvvnnen.. 40 5 15
TaXl s e e eerenarancsnsancans 40 5 15
Heavy Truck ............n... 110 35 110
Light Truck .........covvnnann 57 5 15
Motorcycle ...oveeieininnans 5 5 5
Railway Passenger ............ 5 5 5
Railway Freight, perton ........ 17 5 15
Present worth of required toll income ........... 587,000,000 525,000,000
Present worth of total revenue from optimal tolls .. 607,000,000 527,000,000
Present worth of residual benefits ............. 2,521,000,000 404,000,000
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