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CHAPTER I
FORECAST OF TRAFFIC BETWEEN BANGKOK AND THONBURI

Section 1. Method of Traffic Forecasting

In formulating a proper traffic plan, it is first necessary to estimate the

anticipated traffic volume in a proper manner.

Basic data such as OD tables (origin and distination tables), economic
statistics and a road improvement plan are necessary for estimating properly
the amount of future traffic, but they are completely insufficient at present. For
this reason, traffic forecasting in this report has relied largely on our assump-
tion. It will be desirable to make an accurate forecast after conducting a series
of a proper traffic survey and making a traffic plan at an early date. We are ob-

liged to forecast traffic with rather insufficient data under the following procedure.

An OD survey, which is performed to determine the movement of vehicu-
lar traffic, serves as an important basis to forecast the anticipated volume of
traffic. In this survey, all the movements of normal daily vehicular traffic have
been checked taking into consideration the type of vehicles, origin, destination,

travel time, purpose of travel, load, etc.

However, since no vehicle OD survey has ever been conducted in Bangkok,
we had no choice but to rely on the person trip survey on bus passengers conducted
in 1965 by the Ministry of Transportation, Thailand, which seems the only avai-

lable survey.

This survey is rather incomplete for person irip survey, because the pur-
pose of trip was limited only to daily commutation and persons surveyed for the
most part were government office people. The data,therefore, was considered

not reliable, but we had to consider the OD table as a vehicle OD distribution.

In order to convert this bus passenger OD table to a vehicle OD table,
we have multiplied the bus passenger OD table by the ratio of the number of ve-
hicles crossing the Chao Phya River to the number of bug passengers crossing the
Chao Phya River. In other words, a vehicle OD distribution is assumed to show
substantially the same pattern as that in bus passenger OD table, and the volume
of vehicular traffic crossing the Chao Phya River has been adjusted to corres-

pond to actual traffic observations.



The future trips generated by each zone, which is necessary as part of the
‘data to caluculate the future vehicle OD table, has been estimated by multiplying
?the present trips generated by each zone obtained from the OD table by the rate

‘_,‘pf population increase in each zone,

For an accurate and proper forecast of trips generated by each zone, it
#is essential that a regression formula is obtained by adjusting the present trips
%generated by each zone derived from the OD survey to economic factors of each
E;izone, such as population, number of workers, products, and sales, Applied to
jthe future values of economic factors anticipated from the city planning to this for-

Imula, the future trips génerated by each zone can be forecast.

While it is necessary to know economic statistics of each zone and city
planning, we have relied upon population data only, the most fundamental of the
iieconomic statistics, because we were not able to obtain other useful informations.

L%The anticipated volume of the population has not been found from the city planning
i : .

jbut from a simple presumption.

On the other hand, we have figured out the total trips of anticipated vehi-
cular traffic in Bangkok and Thc;)nburi by the number of trips per vehicle and an-
ticipated vehicle registrations reported by Dr. Gun Nagamati, Deputy f)irector ’
General, Department of Road Transportation, Ministry of Communication, Thai-
land. From the present vehicle OD table and the present total vehicle registra-

tions, we have now calculated the number of trips per vehicle.

In order to properly forecast the volume of future vehicle traffic, we must
accurately estimate the anticipated vehicle registrations. In this case, it is de-
sirable to predict the future vehicle registrations by each vehicle type for the rea-

son that both vehicle registrations and the trips vary with the type of vehicle.

The future traffic distribution has been predicted from the above anticipa-

ted trips generated by each zone and the total trips using the Entropy method.

It will be necessary to estimate traffic assignment by assigning the antici-
‘pated traffic throughout the road network. The road network in which traffic is
to be assign:ad has been considered herein to consist of the existing roadways, the
proposed Bangkok-Thonburi bridges and their access roads, for we know little or
nothing of future road plan. It should be noted, however, that we have taken into

consideration a probable increase in street width.



It will be appreciated that future road traffic cannot be forecast without
considering a certain road network. In order to determine whether such a road
plal‘l is quite proper or not, it would be an idea to assign OD traffic to some con-
ceivable road network, so that a reliable and accurate selection of a proper road

network can be made,

Years predicated are 1975, a few years after the proposed bridges are sche-
duled to be constructed, and 1930, when the current Bangkok city planning is ex-

pected to be completed.

Traffic assignment for 1975 has been arranged for two cases with and with-
out incorporating the proposed Bangkok- Thonburi bridges and their access roads.
This is for comparing the former with the latter, in order that the benefits expec-
ted from the proposed bridge can be estimated. This comparison is attempted in
CHAPTER 2 "Benefit of the Project".

Fig. 1-1 is the flow diagram showing the method of estimating the anticipa-

ted traffic between Bangkok and Thonburi.

Most of the data necessary to forecast the anticipated traffic in such a

manner as above have been compiled from other data or our assumptions.

Various data for necessary traffic forecasting are herein given for your

ready reference :

(1) Present vehicle OD table

{2) Present and future economic factors of each zone
(3) Future vehicle registrations by type

(4) Future road networks

In order to make results of forecast highly reliable and trustworthy, we

feel it will be necessary to re-estimate anticipated traffic volume by performing

a more extensive survey and having a new city planning laid out.



Fig. 1-1 Flow Diagram for Traffic Forecast Between Bangkok
and Thonburi.
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tSection 2 Estimated Area and Zoning

Bangkok and Thonburi are two different cities, but they can be considered
fone and the same city, as they form the nucleus of the Metropolitan area. There-

ifore, the areas to be estimated herein are Bangkok and Thonburi,

Bangkok and Thonburi, including their suburbs, were divided into 100 zones
iin the bus passenger OD survey conducted by the Department of Road Transporta-

ition, Ministry of Communications,. Thailand, in 1965, However, this detailed
;
i

izoning makes it impractical to provide economic statistics even on the population

that serves as one of fundamental economic factors. The zoning for a bridge con-

struction project can be somewhat rougher one. For convenience of predicting
future traffic distribution, the zoning has been arranged in unit of Amphur,

" Amphur Dusit, however, was divided into two areas - one that uses the Krung
Thon Bridge and the other the Rama VI Bridge.

signated as Zone No. 5 and Zone No. 23.

These two zones have been de-

Refer to table 2-1 and Fig. 2-1 for further information on zoning.
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Section 3 Forecast of Future Total Trips

As a preliminary to estimating the OD tables, it is necessary to predict

the total future trips of vehicles in both Bangkok and Thonburi,

We have estimated the total future vehicle registrations in Bangkok and
Thonburi from the mean rate of growth shown by the lines in Fig. 3-1, based on
the estimation made by Dr. Gun Magamati, Depuly Director General, Department
of Road Transportation, Ministry of Communications. Thailand. According {o
his estimation shown in Fig. 3-1, the anticipated number of vehicle registrations

will be 493 x 102 vehicles and 731 x 103 vehicles in 1975 and 1990 respectively.

As will be described in Section 4, the trips of each vehicle are estimated
to be 3.92. Assuming this figure remains unchanged in the future, the total trips

of vehicles in Bangkok and Thonburi may be calculated as follows :

Year 1975

(1, 000 veh,) {trips/veh.) _ (1, 000 trips)

493 x 3.92 = 1,833

Year 1990

731(1, 000 veh.) <3 92(trlps [veh.) (1, 000 trips)

3 = 2, 866

-14-
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Section 4. Forecast of Anticipated Traffic Distribution

The present OD Table, which provides a basis for estimating the future
traffic distribution, has been prepared on the basis of the bus passenger OD sur-
vey conducted by the Department of Road Transportation, Ministry of Communi-

cations, Thailand, in 1965. This OD table is shown in Table 4-1.

Because the survey was conducted only on from-home-to-office trips,
the trip generations of each zone in this OD survey are considered to be roughly
proportionate to the population, but the rate of the trip generation to the popula-
tion in each zone as of 1965 is highly variable as shown in Table 4-2, We assume
this is because the number of people sampled in each zone are not in proportion to
the population in the same zone. Thus, in such zones as Nos. 16, 17 and 22,
where the rate of trip generation is too large in comparison with the population.
the trip generation of these zones have been revised to reflect the average rate
of trip generation of other zones. With the above points in mind, the present bus

passenger OD table has been prepared, as shown in Table 4-3,
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No. 17

D .
0 96 97 98 99 Total
90 104
02 198
03 11
05 1 146
06 532
07 T
08 1 1 3 800
09 1 137
10 1 3 101 1, 918
11 1 3 9 T, 065
12 5 2 13 7. 204
13 3 5 737
14 174
15 2 1 566
16 i28
17 1 1 359
18 2 5 ‘780
18 1 1 182
20 28
21 1 2,115
22 87
23 82
24 23
25 2 91
26 - 1 24
27 82
28 8 3 2,081
29 2 1 716
30 11 13 g 1,127
31 2 4 863
32 1 166
33 1 18
34 5 1 752
35 3 4 15 1,659
36 2 1 2 1,008
37 9 1 4 1, 6a7
38 1 136
39 3 1,148
40 2 T02
41 37
42 1 1286
43 4 250
44 1 83
45 1 566
46 1 2 1,223
47 1 2 371
48 1 253
49 .3 1 5 1, 667
50 1 6 6 2,298
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No. 18

D

36 97 98 99 Total
21 2 180
2 261
23 258
o4 1| 2 L 1,174
55 2 L
2 1 1 361
o7 3 2 1,065
58 3 7 1,963
59 7 1,230
60 4 8 2,378
61 386
62 2| 2 3 1287
63 1 1 1,016
64 2 1,083
65 5 | 2 3 4,445
66 81 1 7 3,351
52 1 1 722
68 2 2 87T
59 5] 2 5 3,730
70 3| 2] 13 1,880
71 1 1 218
72 502
73 2 1 6 1,580
14 4 2 1,207
15 2 5 5 %, 007
76 41 4 5 T, 803
L 1 2 822
78 2 T 2,352
79 1 921
80 2 8 1,303
81 8] 2 8 1,485
82 2 | 10 6 2,288
83 1 3 4 309
84 1 733
85 2 7 1 1,799
86 7 5 3, 030
87 2 1 841
a8 1 2 1,352
89 1 240
90 26 | 20 | 46 4,016
91 3 | 18 9 3, 444
92 6 | 26 867
93 3 | 59 2 863
94 2 6 345
55 8 | 14 7 3,583
96 2 | 29 5 515
91 5 63 179 752
98 58 | 36 | 286 | 4 2,075
a9 4 5 2 60
obscure 1
Total] 220 [376 | 878 7 100, 000
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Table 4-4 has been obtained by comparing the ratio of the volumes of the

bus passenger trafic crossing the Chao Phya River, over each bridge, which was

derived on the assumption that the OD traffic volume flow through the minimum

path, with the ratio of the volumes of vehicle traffic obtained from the field obser-

vations by the General Engineering Company in 1987.

Table 4-4 Comparison of Bus Passenger versus Vehicle

Traffic Crossing the Chao Phya River

Bridge
Traffic Memerial { K, Thon K. Thep Rama VI | Total Ratio
Volume

Number | 105,400 | 27,060 | 22,200 | 5,380 | 160, 040
Vehicle [p tio 0.658 | 0.169 0.139 | 0.034 1.000 | 7
S Number | 14,278 | 3,270 2, 942 241 20, 731
Passen- | Ratio 0.688 | 0.158 0.142 | 0.012 1.000 | 100
ger

According to Table 4-4, the ratio of the vehicular traffic passing over each
existing bridge almost equals that of bus passengers with the exception of Rama VI
Bridge. Thus the bus passenger OD distribution given in Table 4-3 may be considered
to show vehicle OD distribution. But to convert the bus passenger OD table to ve-
hicular table, the figure must be multiplied by the ratio of 7. 72, for the volume of ve-
hicular traffic crossing these bridges is 160, 040 vehicles, while that of bus passengers
amounts to 20, 731 persons. Therefore, the total trips of the present vehicles will
become :

Total trips of bus passengers x 7. 72
= 95,363 x 7.72
=736, 202 trips

On the other hand, since the number of vehicle registrations in 1967 is given

in Fig. 3-1 as 188,000 vehicles, the average trips of each vehicle in 1967 can be

expressed by 736,202 trips  _ 3 g9 trips /veh.
188, 000 veh.

The shove is the basis which we have used to form the anticipated total

number of trips of vehicles given in Section 3.
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It is now necessary to find the vehicle trips generated by each zone in
both 1975 and 1990. Though the Entropy Method permits the ecalculation of trip
generation completely independent of the trip attraction, we can normally consi-
der both of the above traffic volumes to be almost equal each other. We shall

simply use hereinafter a term "trip generation” as the sum of trip generation

and attraction,

The anticipated trip generation has been predicated as follows :

(1) Estimate the population increase in each zone from 1965 to 1975
and 1990 in proportion to that from 1960 to 1965, and estimate the
trips generated by each zone in 1975 and 1990 in the same proportion as

the above population increase with the exception of followings (2) to (4).

(2) The population increase in each zone will stop at the time, when the
population density goes up to the maximum determined from the viewpoint
of land use and the position of each zone. The said maximum population
density is shown in the column "Maximum Population Density" of Table
4-7.

(3) Where population increase is insignificant during years 1960 and 1965,
the population growth in these zones are expected to show little or no in-

crease taking into account such factors as population density and land use,

These zones are Nos. 7, 8, 9 and 10,

(4) Since the greater effects of development can be expected on Zone No,
6 with the construction of the proposed bridge, we have doubled the annual

average population increase between years 1960 and 1965 from 9. 9% to

19, 8%.

(5) Where the rate of population increase is not known, the annual average
population increase in whole Bangkok and Thonburi of 4. 3% have been app-
lied. These zones are Nos, 1,2,3, 18,19 and 21.

On the other hand, the total population in urban area as cumulated by zone

may differ from the estimated value of the entire urban area, Thus, first find it

and then revise the increase in population of each zone by the said value as con-
trol total,

The following describes this point in more detail.

The movement of population in Bangkok and Thonburi between the years of

19568 and 1966 is shown in Table 4-5. As can be noted from the table, the population

-38-



in Bangkok has increased to a considerable extent between years 1964 and 1965
as its municipal area has been doubled approximately in 1965. To predict popu-

lation of newly added municipal area, based on the rate of population inerease in
1960 through 1964, then, ’

Popl%la%tion of Population of both Population of Annual average
municipal . Bangkok and Thon- Bangkok and rate of popula-
area newly added buri as of 1965 " Thonburi as of * tion increase dur-
to Bangkok 1984, ing 1960 - 1964.

= 2,407,585 - 2,173,124 x ( 2:173.724 , 1/4
1, 800, 678

= 129,728

This is the population as of 1365 and the population as of 1960 can be

computed as follows:

Population of

municipal area  _ 129,728
newly added to (Annual average rate of population increase during 1960-1964)°
Bangkok as of
1960
129, 72
= —~—8'5/4 = 102, 4860
( 2,173,724 )
1,800, 678

Hence, the total population of Bangkok and Thonburi including newly added
urban areas as of 1960 is

1, 800, 678 + 102,460 = 1,903, 138

As can be seen from Table 4-8, since the population in the Metropolitan
area totaled 567, 332 persons in 1960, the ratio of population in Bangkok and Thon-
buri to that in whole Metropolitan area can be computed as follows :

1,903, 138

5 567 a3z 014

On the other hand, the Greater Bangkok Plan estimates the population of
the Metropolitan area to run into 6, 300, 000 in 1990, showing annual average rate
of population increase of 3. 19 per cent, Based on the said population increase

rate, the population of the Metropolitan area as of 1975 will be 4, 120, 000 persons,

Assuming that the rate of population in Bangkok and Thonburi to that in whole

Metropolitan area does not vary in 1975 and 1990, the total population of these

two cities will be as follows :

3, 150, 0pp PETSONS

4, 670, 000

1975 : 4, 120,000 PEFSORS x 0,741

s ersons
1990 :. 6, 300, 000 Persons . g 741 P
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If the increas'edu portion of people of each zone as found from the rate of
population increase in each zone during years 1960 and 1965 is revised using the
above control total, i.e., 3,150,000 as of 1975 and 4, 670, 000 as of 1990, it is
now possible to obtain the population of each zones as of 1975 and 1990, and the
ratio of the population in 1975 and 1990 to that in 1965, as shown in Table 4-7,
Also if these’ multipleslare multiplied by the trip generation of bus passengers,

the trips generated by each zone both in 1975 and 1990 can be found as given in
Table 4-8,

Howe:ver. because trip generation occuring due to the existence of port
facilities in Zone No. 20 can not be overlooked in any way, we have doubled the

bus passenger trip generation in 1965.
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Table 4-7.

by Each Zone (1)

Movement and Prediction of Population in Bangkok and Thonburi

Annual Ave-

Zone Population ~28% Bopulation |- 28¢ Ra‘te of I\P’I:;if;:i?n
No. | in 1960 Population ﬁ::g) ( Density ;Ziﬁzonl /o, Density
person/ha) (1965/1960) (person/ha)
1
2
3
4. 44,384 30.50 14, 4 300
9 408, 201 610,621 33.39 181.0 1,083 300
6 91, 000 146, 988 23,00 63.0 1,198 500
7 148, 986 151, 245 4, 54 330.0 1.000
8 161, 645 164,074 2.34 695.0 1.000
9- 87,186 90,672 1,10 815.0 1.008
10 177,186 181,023 7.67 233.0 1.002
11 110, 250 119,428 3.68 320.0 1.015 400
12 160, 281 198, 907 23,64 84,0 1,049 300
13 88, 401 115, 405 6. 00 191.0 1,101 500
14 130; 978 174, 756 9. 00 192.0 1.057 500
15 41,392 56, 569 5. 00 93.5 1.062 500
16 14,676 20,162 1. 064
17 10, 988 19,984 1.125
18
19
20 142, 744 246, 238 95, 84 25.4 1,113 300
21
22 65, 291 35.85 18. 0 300
23
Total 2, 406, 747
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Table 4-7. Movement and Prediction of Population on Bangkok and Thonburi
by Each Zone (2)

. 1975 Rate of Popu-
Zone | Population Pf){;)alileagfon Pzpylation : lat%on Increase
o, | o | BRI popuin | Jten | adhtcsty
(1975/1965) Total (1975/1965)

1 1.234

2 1.234

’ 1.234

4 44,384 1.234 54, 770 47,044 1.058

5 610, 621 2, 240 1,367,791 804, 594 1,315

6 146, 988 6. 200 1,150, 000 403, 941 2. 750

7 151, 245 1.000 151, 245 151, 245 1.000

8 164,074 1.000 164, 074 164, 074 1.000

9 90, 672 1,000 90, 672 90, 672 1. 000

10 181, 023 1.000 181, 023 181,023 1.000

11 119,428 1,161 138, 656 124, 354 1.041

12 199, 907 1.614 322, 650 231, 351 1.155

13 115, 405 2. 600 300, 000 162, 695 1.410

14 174,756 1.740 304, 075 207, 885 1,189

15 56, 569 1,803 101, 994 68, 206 1,227
16° 20, 162 1.860 37, 501 24, 504 1. 220

17 19, 984 3. 250 64, 948 31, 503 1,575

18 1.234

19 1.234

20 246, 238 3.241 798, 057 387, 604 1,574

o1 1,234

22 65, 291 1,234 80, 569 69, 205 1.060

23 1.315
Total | 2,406, 747 5,308, 025 3,150, 000
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) MTab.le: 4-7. Movement and Prediction of Population on Bangkok and Thonburi
by Each Zone (3)

) 1990 Rate of Popu-
Zone Population Rate of Population | lation Increase
No. in 1965 l;opulation Population Adjusted Adjusted by
ncrease by Control | Control Total
{1990/1965) Total {1990/1965)
1 2. 865
2 2. 865
3 2,865
.4 44,384 2,865 127,160 61, 282 1.381
5 610,621 7.35 4,488, 064 1,459,202 2.390
6 146, 988 81.8 1,150,000 536, 527 3.660
7 151, 245 1.000 151, 245 151, 245 1. 000
8 164,074 1.000 164,074 164,074 1.000
9 90,672 1,000 90,672 90,672 1.000
10 181,023 1,000 181,023 181,023 1,000
11 119, 428 1,45 147,600 128,485 1.072
12 199, 807 3.31 661,692 307,828 1.534
13 115, 405 11.1 300, 000 187,086 1.624
14 174, 756 4,00 450, 000 250,912 1,440
15 56, 569 4,50 254, 561 101, 327 1.790
16 20, 162 4,71 94, 963 37,108 1,840
17 19, 984 15.0 379,696 93, 382 4, 660
18 2,865
19 2.865
20 246, 238 23,6 2,875, 200 829, 687 3.370
1 2. 865
29 65, 201 2. B65 187,059 a0, 149 1.385
o3 2.380
Total | 2,406, 747 11,703,009 | 4,670,000
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Table 4-8. Trips Generated by the Each Zone Both in 1975 and 1990

Zone

Trip

1975

No Gene- | Multiple Trip Compo-| Multiple Trlig 90 - -
’ _ration 1975/1965 | Gene- sition [1990/19865 Gens- s?trilg:lo
in 1965 ration Rate ration Rate
1 107 1. 234 132 | 0. 00055 2.865 307 | 0.00083
2 51 1, 234 63 | 0,.00026 2.865 146 | 0, 00040
3 1,941 1. 234 2,395 | 0.01000 2.865 5,561 | 0,01511
4 12, 348 1. 058 13,0684 | 0.05453 1.381 17,0583 | 0.04632
5 51,172 1.315 67,201 | 0, 28089 2.390 122,301 | 0.33223
6 6,673 2.750 18,3561 | 0.078660 3.660 24,423 | 0. 06634
7 21,602 1. 000 21,602 10,09017 1. 000 21,602 | D. 05868
8 6,612 1.000 6,612 | 0,02760 1,000 6,612 | 0,01796
9 7,370 1,000 7,370 | 0,03076 1.000 7,370 | 0.02002
10 10, 026 1,000 10,026 | 0.04185 1.000 10,026 | 0.02724
11 10, 869 1. 041 11,315 | 0,04723 1.672 18,173 | 0, 04937
12 6, 851 1.155 7,913 | 0.03303 1,534 10, 509 | 0, 02855
13 10, 509 1.410 14,818 | 0,06185 1.625 17,077 | 0.0463%
14 7,626 1.189 8,948 | 0.03735 1,440 10,837 | 0. 02944
15 6,835 1. 227 8,387 | 0.03501 1,790 12,235 0,03324
16 1,402 1. 220 1,71¢ | 0.00714 1. 840 2,580 | 0.00701
17 1, 200 1.5875 1,890 | 0.00789 4,660 5,582 | 0.01519
18 2,077 1. 234 2,563 | 0,01070 2.865 5,951 | 0.01617
19 1,896 1.234 2,340 | 0.00977 2.865 5,432 0,.01476
20 12, 550 1.574 19,766 | 0,08251 3.370 42,294 ] 0,11489
21 2,281 1,234 2,815 | 0.01175 2,865 6,535 | 0.017%5
22 5, 565 1,060 5,899 | 0,02462 1.385 7,708 1 0.02094
23 3, 263 1.315 4,291 | 0.01791 2.390 7,798 | 0.02119
Total 190, 726 -- 239,561 | 1.00000 -- 368,123 | 1. 00000
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Now the trips generated by each zone have been obtained, At this point,
it should be‘noted that, since the trips generation, when the Entropy Method is
applied,' could mean only relative largeness of each zone, it is not required to
convert trip generation of bus passengers shown in Table 4-8 to that of vehicles,
in this case, however, it is necessary to find the ratio of trip generation of each

zone, to that of all zones, just as shown in the right-hand side column of each

year in Table 4-8,

Before proceeding further, a brief description of the Entropy method is

presented in order {o promeote a better understanding.

The Entropy method employs the maximum likelihood method in the pro-
bability theory to obtain the most likely transition probability in the whole of OD
pairs, based on the concept that the OD distribution can be interpreted from the
viewpoint of probability,so that OD distribution may be estimated from the above

most likely transition probability,

Hence. the following definition can be drawn:

U = 2 x,,
1 . 1]
J
V = E X.
J 1

i

] J

u i/T
v fT

< G

where x . represents the traffic volume from the zone i to the zone j.
Y]

x.,=Up.., l.e. x..= Tup.. 15 drawn using transition probability pi , and
ij iil ij iij 3
the following formulas can be written;

gyl
|

z L=V,

. uipiJ J

i

The joint probability P, which is obtained when distributing total trips T

to all the OD pairs by as much as xi] , can be considered as the p.ro.c?uct of the
number of combinations, in which T are distributed to each OD pair ij by as much
’ y s - * .y . ' S
as xij respectively, and probability, in which fundamental probability p iy oceurs on

. : Vo babilit which the
each OD pair ij by xij times respectively, where p i is the probability 1n ic
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traffic occurs from the zone i to the zone j,

Hence,

' T X X
P = ! 11 1 %
X1 ¥t T Pl ey (Pt

-----

Let us now assume the following gravity model;

-r
L. auvt,,
P'i3 1V;| ij

where tij is the time required, or distance, from the zone i to the zone i-

If the Sterling's formula is used, omitting the constant numbers having no

bearing with pij’ P is modified as objective function R.

R=—22l1. .‘l - 3 e e s
P logp; ;= 72 Euipij logtij (4-1)
The first term of the right side in this equation is no other than the entropy
generally used in the information theory. Making P as maximum is equivalent to

making R as maximum. Thus, we might as well find pij that can make R as max-

imum,

Since it is impossible to obtain a solution in the form of the explicit func-

tion, it should be derived by convergent computation.

The Lagrange's function of the equation (4-1) can be expressed with the

undetermined coefficient p.l and )\'j as follows;

= - ~v)+p( Xp.,.-1
F=H rEEuipijlogtij+Elj(2:‘ u, v].) ‘“1(.1’1] )

i ]
Therefore
aF =
= - + - tu logt.+A.u +48, =0
9P, uy{t +log pyg) - Tw; log t,y + Ay u, i
13
Hence
T exp ( A T,
=t . exp (-1 + .+
Pii = Y P iy
And
aF v =
= X .-1=0
a,ui i piJ
IF = X uip,,- v, =0
8\ i TN

Now take a  and A, as defined as follows:
i ]
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Then
] -1, -7
plj—a:1 Bj e tlj ...... e iearaaaa e e . (4-2)
@, = <
i o) . e L TP R {4-3)
J 1 1]
ev,
i
B = e et ettt -
j 2y, eyt T ' (4-4)
i i ij

Of the above 3 eguations, numerical calculus are performed in the follow-
ing manner:

{1} Assume Bj in Eq. {4-3), and figure out « i

(2} Find Bj by substituting the value of @, in the Eq. (4-4).

(3} Obtain the value of . by substituting Bj in the Eq. (4-3).

(4) Repeat the above step until the figure comes within the permissible
error range and then find the values of a, and B8 .

{5} By using a; and a]. obtained in {4) above, now calgulate pij from Eq.
(4-2).

The afore-mentioned is the outline of the Entropy method using gravity

model.

By the Entropy method, in addition to the relative trip generation of each
zone, it is necessary to decide the constant 7 that represents the ‘effects of the
time required to travel from one zone to another. We have used the value of 1.1
by applying the gravity model to the bus passenger OD table. We have considered
distance between zones instead of time required for the traffic between zones,

Distance between zones is shown on Table 4-9.

As described, while OD distribution probability may be drawn from the
above input data, using a digtal computer, OD tables can be obtained by multi-

plying this value by the total number of trips derived in Section 3.

Table 4-10 through 4-11 show both the OD tables in the years 1975 and

1990, which are given in trigonometric form.
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) . Table 4-10 - Vehicle OD Table in 1975 = ‘

1 .
N v 2 P 344 :28 :14 fza :43 844 g 10 11 12 13 14 15 16 17 18 1 . 20 21 22 23 Total

2 18 10 - 128 328 74 80 20 - 6 56 42 78 44 a2 8 14 10 10 148 10 178 a2 2.130

3 13,054 1,128 5,243 1,038 904 = 34 42 2 38 2z 24 4 6 6 4 58 6 50 10 1,018

: : 288 324 o a7 208 388 223 200 a4 64 46 36 644 10 405 184 38,645

4 72,871 32,0M1 3,283 5,107 1,664 1,162 2,104 2,449 1,284 2,416 1,384 1,280 206 416 288 212 3,881 264 3,475 622 210,804

: 245, 409 :::z:: 1;2.::: 35,269 21,828 q9,2; 31,988 14,264 36,998 31,758 19,811 2,804 7,966 2,429 2,407 49,589 3,217 27,721 46,743 1,085,945

s . 4,988 5,506 g,574 7,536 3,846 20,228 10,156 22,388 1,830 2,830 232 645 19,862 1, 800 5,312 1,736 206,161

U 38,511 15,254 11,782 10,534 13,330 6,245 27,250 16,034 16,364 1,651 2,897 1,218 773 13,427 716 6,012 4,286 348,615

8 3,171 3,878 7,038 5,531 1,834 7,002 3,406 3,108 528 652 386 261 5,902 250 2,196 866 106, 703

9 , 5,321 11,330 16,758 4,264 11,498 6,042 4,216 692 712 638 370 4,682 310 1,554 698 116,936

10 8,654 17,950 5,180 6,382 3,528 4,004 542 846 549 430 13, 263 586 3,408 1,160 161, 796

1 19,758 11,174 8,510 4,B78 4,036 583 1,472 851 675 10,666 488 2,926 982 182,597
12 30,489 3,654 2,916 1,864 284 830 767 420 5,110 256 1,508 750 127,702
13° 29,124 24,144 14,124 1,744 2,982 1,502 823 6,616 438 2,806 1,264 239,133
14 10,082 7,354 922 3,406 1,343 550 3,686 238 1,562 642 144,402
15 13,578 1,548 1,240 518 319 3,500 234 1,436 574 135,350
16 6,467 152 108 67 574 40 232 98 27, 504
17 598 862 222 1,272 10 436 158 3,501
18 13,722 336 884 60 257 127 41,357
18 12,833 1,124 18 258 95 37,751
20 81,773 3,608 5,540 1,382 318,985
21 16,132 161 114 45,419
22 13, 151 1,390 95,195
23 2,513 §9, 249
Total 1,932,989

Table 4-11 Vehicle OD Table 1n 1880

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total

1 254 5 120 246 1,782 244 214 64 74 04 156 B2 138 ) 92 16 54 26 24 394 25 238 %8 4,776

2 58 28 250 B36 144 a8 30 34 50 100 46 70 40 52 8 23 14 1z 186 14 94 24 2,270

3 31, 269 1,913 11,511 1,747 1,159 370 428 490 797 457 03 350 383 84 232 110 88 1,518 94 664 994 86, 578

4 B7,498 49,856 4,038 4,636 1,508 1,088 1,868 3,570 1,564 2,654 1,540 1,748 278 1,070 493 357 6,480 445 4,037 904 265,538

5 493,909 97,310 129,041 41,378 26,469 56,562 60,353 22,486 52,621 45,727 34,760 4,894 26,487 5,368 5,253 107,218 7,003 41,685 87,959 1,904,377

6 49,824 25,504 4,484 5,136 5,804 10,820 4,656 22,082 11,228 30,164 2,452 7,228 1,581 1,082 32,971 3,009 6,134 2,508 380, 293

7 19,568 10,452  B,322 6,789 14,687 5,750 22,633 13,482 16,768 1,682 5,626 1,569 985 16,949 810 5,280 4,709 336,371
! 2,169 2,740 4,714 6,084 1,686 5,806 2,860 3,180 538 1,282 498 332 7,437 317 1,924 948 102,960
9 3,888 7,846 19,050 4,050 9,852 5,242 4,456 728 1,428 849 487 6,098 406 1,408 790 114, 757

10 - 5680 19,128 4,664 5,184 2,002 4,012 540 1,606 693 536 18,373 729 2,926 1,246 156,114
11 N 34,948 16,514 11,346 6,586 6,638 956 4,588 1,762 1,379 21,616 995 4,128 1,732 282,977
12 . 37,648 4,070 3,288 2,562 386 2,162 1,327 718 8,652 438 1,778 1,104 163,636
13 20,272 24,566 17,514 2,150 7,006 2,345 1,269 10,108 873 2,982 1,682 265,008
14 . 10,386 9,230 1,152 8,102 2,123 859 5, 700 370 1,680 864 168,743
15 20, 768 2,356 3,503 a8y 607 6,595 445 1,882 842 190,514
16 . , 9,785 438 203 127 1,097 74 302 160 10,171

] 7 . ‘ 3,287 2,414 goz 1,542 254 1,084 492 87,072
- A . ) 33,272 804 2,087 144 424 262 92, 647
. ‘19‘“4, - 32,728 2,634 112 421 194 84,539
§f:gvnﬁl?“f“f ‘ . 169,866 8,440  B,848 2,792 658,557
“*“ﬁﬁ&é;}?w 38, 002 547 2314 101,725
A 14,781 1,056 120,020

- ’ 4,422 121,438

— - 2,865, 991

ST, -

et

ra g
_&,:4}:“:.
3
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Section 5. Estimation of Traffic Assignment

predicted in Section 4 will flow and how great the anticipated volume of traffic

m;ght be in each section of the road network,

While a number of various methods have hitherto been introduced to esti-

mate the traffic assignment, The traffic has been assumed in this report to flow

via the route which offers the shortest travelling time between zones, We have
devided traffic assignment into several times for convenience and the OD traffic

shown in the OD table is assigned through the shortest route in any desired volume.

The running speed will change according to the traffic volume of each road
section that might increase on each time of assignment, and the shortest route is
determined by the speed thus changed. Then the volume of traffic is added to the

shortest route thus determined, until the entire OD traffic volume is assigned.

At this point, a problem arises with regard fo the relationship between the
traffic volume and travel time, and the relationship between the traffic volume and

the running speed {the so-called QV equation) may generally be expressed by a

linear equation,

V=AQ+B
where
V = Running speed
Q
A, B

Traffic volume

Constants determined for each roadway

This relationship is plotted in Fig, 5-1 (1}. If the traffic volume increases
from Q to Q', the running speed will decrease from V to V'. On the other hand,

the relationship between the running speed and running time is computed from the

formula
° L
T= "y
where
T = Running time

L = Distance
This relationship is plotted in Fig. 5-1 (2). If the running speed decreases

from V to V', the running time increase from T fo T'. Therefore, with an

increase in the volume of traffic, the running time will also increase,
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. The followings describe the Computer programming actually employed to
make necessary computation.

(1) The actual road network, when fed to the computer, will appear as a

network consisting of links and nodes, Each link in this case represents

8 section of road and each node an intersection. The serial numbers are

given to all nodes. Tt is hecessary to feed the computer with the node

numbers of both ends, the relationship between the traffic volume and the

running speed (so-called QV equation) and length of each link, as input data
7 in regard to each link. Also fed thereinto are OD traffic volume and traf-

fic generating nodes, A traffic generating node is considered as a point,

to which are centered various points, where the actual traffic is generated

or attracted in a zone,

(2) First, using the QV equation, compute the running speed and running
time of each link on which traffic volume is zero. Then, derive a certain

traffic generating node at random and select a minimum path leading to the

each attiacting node,

(3) Assign a part of OD traffic from the said generating node through the
minimum path given in step (2} and then compute the new running speed and
running time of each link, using the QV equation. It can be determined

freely how much percentage of the QD traffic is assigned here,

(4) Derive a certin another traffic generating node at random and select
a minimum path leading to the each attracting node. And assign a part of
OD traffic (the same percentage as in the step (3) } from this generating

node through the minimum path determined from the running time of each
link given in the step (3). Then, compuie the new running speed and run-

ning time of each link.

(5) The step (4) should be repeated until such time as all the traffic gene-
rating nodes are selected,

(6) Repeat computations given in the steps (4) and (5} and discontinue to
do so when the entire OD traffic has been completely assigned. It is not
necessary to divide the OD traffic volume equally at each time of repetition
of computation given in the steps (4) and (5).

(7) The amount of traffic through each link, link running time and traffic

volumes at crossings to each direction can be obtained as output data.

~-R2~



Needless to say, in this method of traffic assignment, the presence and
absence of certain roads will give delicate effects on the assi

fic of other roads,

gned volume of traf-

For this reason, it is lecessary to consider all the projected routes; other-

wise, the traffic volume in one section of road cannot be estimated accurately,

The above remark particularly i1s applied to routes that are in competition with

others. In order to find the volume of traffic passing over the first Bangkok -

Thonburi Bridge in Ta Chang-Wangn Na, we have included in the road network the

second Bangkok -~ Thonburi Bridge linking the Sathon or Silom Road. This road

network is shown in Fig. 5-2, The number of lanes of each link, which must be

determined prior to formulating a QV equation, is just as shown on Table 5-1, In
this table, the street widening is anticipated to some extent to meet the increasing
traffic volume, particularly in 1990. The constants A and B given in the QV equa-

tion have been drawn, based on the actual observations in Japan,

Table 5~1. The Number of Lanes of Each Link

Link No. 1975 1990 Link No, 1975 1990
1 2 2 19 4 4
2 2 2 20 4 4
3 2 2 21 6 10
4 8 8 22 6 10
5 8 8 23 4 4
6 2 2 24 6
. 8 8 25 6 6
" pl 4 26 6 8
9 4 5 27 8 10

2 28 10 10
10 2
4 4 20 4 6
1 8 8
12 8 8 30
31 10 10
13 4 4
32 8 10 .
14 2 2
33 4 8
15 6 6
5 34 i6 16
6
16 6 35 14 14
6
17 36 2 1
18 10 10

-53-



1980

10

1975

Link No.

69
70
71

72

73
74
75

76

77
78

79

80

81

82
83
84
85

86
87

88

89
90

9

92

93

94

95
96

97
98

99

1990

12

1975

12

Link No.

37
38
39
40
T 41

42

43

44
45

486

47

48

49

50
51

52

53
54
55
56

57
58

59

50
61

62
63

64
65
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In computing the traffic assignment with a digital computer, OD traffic

volume is devided into four equal volumes, While traffic between Bangkok and

" Thonburi 1p 1990 is expected to be too large for an exact computation to be handled

by the combined traff1c~carrymg capacity of this road network, traffic assignment

‘has nevertheless been carr1ed out to ascertain as to how large the traffic volume

of the proposed bridge will be when a certain period of time has passed after the
completlon of the bridge,

Of the results of assignment computations, part of the traffic between
Bangkok and Thonburi area are indicated in Table 5-2 alongside the 1967 figure

for purposes of comparison. All results are also given in Fig. 5-3 through 5-5.

Table 5-2. Traffic between Bangkok and Thonburi

1975
Link Not Including the| Including the
N Bridge 1967 Proposed Bridges[Proposed Bridged 1990
e and their and their
Access Roads Access Roads
14 Rama VI 5,380 21,020 24, 565 35, 757
20 K. Thon 27,060 150,017 73, 356 104, 151
. 50 Memorial 105, 400 133,131 112, 455 114,527
63 K. Thep 22,200 142, 987 61,538 79, 855
94 First - -- 91,384 134, 854
96 Second -- -- 83, 857 132,929
Total 150, 040 447,155 447,155 602,073
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FIG 5-5 TRAFFIC FLOW IN 1990
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CHAPTER 1II

BENEFITS OF THE PROJEC T

Section 1. Types of Benefits and Unit Cost

The investment on roads produces various economic effects such as shown
on Table 1-1,

Table 1-1. The Economic Effects of Investrment on Road

Saving in running cost
Reduction in travelling time
Direct . -
Less fatigue and increased comfort
. effects s,
Economic Reduction in Traffic accidents
effects Saving in packing and crating costs
(narrow sense) . .
Rationalization of product and
Economic Indirect transport planning
Effects effects Greater industrial development
(broad (external Development of natural resources
sense
) economy) Market expansion

Reduction in agricultural products due to the change
of farm-land into right-of-way and the division of
External farm-land

ill-effects
on economy

Increase in social loss due to destruction of cultural
assets and public nuisance

It, however, is very difficult to measure these effects in teams of monetary
value except the effects of saving 1n running cost and reduction of travelling time.
Therefore, these two effects only are taken into consideration in general cases,
This report confines its scope of economic effects to saving in running cost and
time benefit,

The term "'cost saving' used herein is difined as a saving in travel costs
and the "time benefit" as the reduction of travelling time, expressed in terms of
time unit cost.

The CHAPTER I deals with the computation of benefits using the results of

traffic assignment as calculated in CHAPTER I. The total number of vehicles have
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only been estimated as traffic to be assigned to each road section, but inasmuch
as the amount of henefit might vary with each type of vehicle involved, the average
c\omposition of vehicle types for 1975 and 1990 have been estimated by adding the
composition rate of Samlors to that of passenger cars observed in 1967 by the

General Engineering Company on the traffic passing over the existing four bridges.

We have worked out benefit unit costs by multiplying the composition of the
types of vehicles passing over the bridges by time unit cost of each type of vehicle

or by travel cost. The present and future compositions of vehicle types are given
in Table 1-2, ’

Table 1-2, Composition of Types of Vehicles Passing Through the
Existing and Proposed Bangkok-Thonburi Bridges

Types of Vehicles

Year Bridge Passeng- Sumlor Bus Track Motor Total
er Car Cycle
Memorial 59,400 | 9,280 9, 700 6,720 | 24,850 | 109,950
54.1 8.4 8.8 6.1 22.6 100, 0
18,100 | 1,715 1,665 4,120 2,600 | 28,200
Krung Thon 64,7 5.1 5.9 14.6 9.2 100. 0
11,140 | 1,950 1, 200 1, 410 4,100 | 24,800
1967 | Krung Thep 45. 0 7.9 4.8 25.8 16.5 100.0
3, 230 123 775 1,252 533 5,913
Rama VI 54,6 2.1 13.1 21. 2 9.0 100. 0
Total 91,870 | 13,068 | 13,340 | 18,502 | 32,083 | 168,863
oia 54. 4 7.7 7.9 11.0 19.0 100. 0
1975 | Total 277, 684 - 35,325 | 49,187 | 84,959 | 447,155
62.1 - 7.9 11.0 19.0 100. 0
950 ! 373, 887 -- 47,564 | 66,228 [114,394 | 602,073
1980 | Tota 62. 1 -- 7.9 11.0 19,0 100, 0

Upper position ;: Number of vehicles

Lower position: Percentage

Section 2. Time Benefits

The average {ime unit cost of all types of vehicles has been worked out by
multiplying the future composition of the types of vehicles by the time unit cost of
each type of vehicle which is shown on Table 2-1, The time unit cost in Thailand
in the said table has been derived by revising the Nihon Doro Kodan's {(Japan High-

way Public Corporation's) standard unit cost by the different of national income
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 per person. The time unit cost of motoreycle’is reduced to just one-half of the

time unit cost of a mini passenger car.

Table 2-1. Time Unit Cost (B /min)

Time Unit | {1)Time Unit {2)Composition

Type of Vehicles Cost Cost in of the Vehicle (1) x (2)
in Japan Thailand Type

Passenger car 0,306 0.047 0.621 0.029

Bus 0,927 0,141 0.079 0.011

Truck 0,454 0.069 0.110 0.008

Motorcycle 0.077 0.012 0.190 ¢.002

Total -~ -- 1.000 0. 050

-

The traffic passing the first Bangkok-Thonburi bridge is a part of the

traffic between Bangkok and Thonburi. Table 2-2 shows the value of reduction

in running time per vehicle of each zone pair, in 1975. Then, multiplying the
value shown in Table 2-2 by the traffic volume of each zone pair passing the first
bridge, we can obtain the total reduction in running time as shown in Table 2-3,
Therefore, total saving in time by the bridge will be 800, 713 min. veh. fday, which
is obtained by totaling the values of all zone pairs. The total time benefit can be
found by multiplying the foregoing total time saving by the average time unit cost

of 0.050% /min. per vehicle given on Table 2-1.

Time benefit for 1975

saving in travel time x time unit cost
800, 713 min. veh. /{day x 0. 0508 /min. veh.
40, 0381 /day

il
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- Table 2-2.

Reduction in Running Time per Vehicle Passing
the First Bangkok-Thonburi Bridge

NS : B 13 14 15 16 17 18 19
1.
2
3
4 1.5
5 6.3 1.8 2,4 4.0 4,0 2.0 2,0 2.4
7 10,6 4.3 5.2 8.7 8.3 4.8 4.8 4.8
8 9.5 2.4 2.4 1.8 1.8 1.8
9 5.2
10 5,2
11 4,8
12 4.8
20 4.0
21 3.2
22
23
Tahble 2-3. Total Reduction in Running Time Passing
the First Bangkok-Thonburi Bridge
D
o 6 13 14 15 16 17 18 19 [Total
1
2
3
4 2,538 2,538
5 ]198,337 | 33,208 |38,110) 39,624 | 5,608 | 7,966 | 2,430 ) 2,6408,327,781
7 |149,767 | 58,588 | 41,688 71,183 | 6,856 | 6,955 | 2,918 | 1,858{339,813
8 23,693 3,730 634 587 347 236 29,227
9 | 14,342 14, 342
i0 17,082 17,092
11 18, 086 18, 086
12 9,230 9, 230
20 39,1724 39,724
21 2,880 2,880
22
23
Total|375, 680 | 91, 886 | 79, 798 [114,537 | 13,098 15,508 ) 5,695 | 4,502 800, 713
-50-




Section 3. Cost Saving

The running unit cost is necessary to compute saving in running cost,

Since the running cost of vehicle varies with the running speed of each
vehicle, the running speed has been chassified into four classes such as shown on
the Table 3-1, while the running speed of each road section has been derived from

the traffic assignment given in Section 5 of CHAPTER T,
The Table 3-1 has been obtained in consideration of following points:

(1) The Table 3-1 has been derived from Nihon Doro Kodan's {7apan High-
way Public Corporation’s) data except the rows "Motorcycle'' and "Heavily

congested street",

(2) Since there are road sections where the running speed is limited to less
than 20km/hr, and such case is not included in the Nihon Doro Kodan's data,
a row "Heavily congested street" has been specially provided in the table,
and the running unit cost of each vehicle type at the standard speed of 15
km/hr. has been obtained on the assumption that the increase of running

cost is proportional to the decrease of running speed.

{3) The running cost of motorcycle is assumed to be one-fourth of that of

mini passenger car,

And then, multiplying the running cost of each speed, shown on Table 3-1
by the future composition of vehicle types, it is possible to forecast the average

running cost at each speed, The result of the computation is shown on Table 3-2.
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Table 3-1, Running Unit Cost

L. Standard] Travel
Vehicle Type Road Condition Speed Cost -
‘ (km/hr.) (B /km)
Improved road 45 0.843
Ordinary Street 35 1,039
Passenger car
Congested street 2b 1,167
Heavily congested street 15 1.618
Improved road 45 0.5836
Mini Ordinary sireei 35 0. 655
passenger car Congested street 25 0,637
Heavily congested street 15 0,635
Improved road 45 3.385
Ordinary street 35 4,433
Bus Congested street 25 4, 808
Heavily congested street 15 6. 586
Improved road 45 2,667
Ordinary street 35 3.640
Truck Congested street 25 3, 841
Heavily congested street 15 4,564
Improved road 45 0,134
Ordinary street 35 0,164
Motorcycle Congested street 25 0. 1439
Heavily congested street 15 ¢.159
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Table 3-2, Average Running Unit Cost at Each Speed

A: Composition B: Running
Vehicle Type Rate of Vehicle | fp*ﬁ-i ) Cost (A ka)
Types - (B /km,ven) | ‘B/km

45 0.843 0.524

Passenger Car 0.621 35 1. 039 0.645
25 1.167 0.725
15 1.618 1,005
45 3.385 0,267
35 4,433 0.350

Bus 0.079
25 4,803 0, 380
15 5. 586 0.520
45 2,667 0,293

Truck 0. 110 35 3.640 0. 400
25 3. 841 0.423
15 4,564 0,502
45 D.134 0.025
3 0.164 0.031

Motorcycle 0.190 5
25 0.159 6. 630
15 0.159 0.030
45 -- 1.109
35 -- 1.428

Average 1,000 Py — 558
15 -~ 2,057
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Now, it is necessary to find the total running cost in 1975 based on the

above running unit cost for cases with and without the first and second Bangkok-
Thonburi Bridges and their access roads.

First, in case including the proposed bridges and their access roads, the
number of vehicles of zone pairs whose trafic is assigned over the first bridge is
multiplied by the length of each road section used by the above traffic and then
the products are totaled by standard speed. In addition, we again multiply the
figures thus totaled by the running unit costs according to speed and total of such

figures will provide predication of total running cost of the traffic using the first
bridge.

On the other hand, we can estimate the total running cost by the similar
calculation regarding to the above zone pairs in case that the proposed bridges
and their access roads are not included.

shown in Table 3-3,

The resulis of these compulations are

Table 3-3, Running Costs
Not Including the Proposed Including the Proposed
Bridges and their access Bridges and their access
Roads - Roads
(b) (a) x (b) (c) (a) x (c)
Standard Road Length| Running [Road Length| Running
Speed x No. of Costs x No, of Costs
{km /h) Vehicles Vehicles
45 1,109 5,909 6, 553 6,858 7,606
35 1,426 5,104 7,278 5,584 7,963
25 1,558 53,882 83, 948 50, 237 78, 269
15 2,057 69,682 143, 336 31, 343 64,473
Total -- - 241,115 -- 158, 311
Therefore,

Cost Saving in 1875

= Running cost not including the proposed bridges and their access

roads

Running cost including the propoesed bridges and their access

roads
241,115 (B /day) - 158, 311 (B /day)
82, 804 (B /day)

it
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Section 4. Benefits of the Project

The'sum of the benefits obtained in Section 2 and Section 3 is the total
amount of benefits, i, e.

40 + 83 = 123 (1, 000 /day)

Since this value is the amount of daily benefits estimated to accrue there-

from, it is necessary to convert this figure into annual benefit amount.

Anpnual benefit in 18756
= 123 x 365 = 44, 895 (1, 000R /year)

While the anticipated annual benefit expected to accrue will be proportion-

ate to an increase in the traffic volume over the first bridge.

Therefore,

Annual benefit in 1990
traffic volume over the bridge in 1990
traffic volume over the bridge in 1975
134, 854
91, 384

= henefit for 1975 x

44,885 x

66, 252 {1, 0008 / year)
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“ CHAPTER I

COMPARISON BETWEEN BENEFITS AND COSTS

A comparison is made between the costs and benefits.

In regérd io construction, maintenance and operation costs, refer to
CHAPTER II, Section 4 and CHAPTER 111, Section 3 and Section 4 of "FEASI-
BILITY REPORT" compiled separately.

Assuming the project cost is invested in its entirety in 1974, and its inter-
est in 8 per cent annum, the cost and benefit in 'n’ number of years are calculated

on the basis of evaluation at the first year of use, namely, that in 18973 as follows:

the first Bangkok-Thonburi Bridge and related costs ('n' number of years)
430,000 x 10 x 1.08 + 1,806 x 108 x 3 (1. gg)i*!

i=1
the first Bangkok-Thonburi Bridge and related benefits {'n! number of years)
n .
- r B (rog) "
. i
i=1

where the benefit in 'i' th year is ‘Bi‘.

Let it be assumed that the life of the bridge is 50 years, the ratio of the
cost to benefit for these 50 years can be obtained by

the first Bangkok-Thonburi Bridge and related benefits
the first Bangkok-Thonburi Bridge and related costs

509, 394 {1, 000B)
481,659 {1,0001)

1.08

Therefore, judging from the value indicated above, it can be said that the
present proposed bridge construction project is adequately compensated when con-
sidered from the standpoint of national economy. Years till the benefits to equal

the invested capital will be as follows:
n=13.76

1t is now clear that the invested capital can be depreciated in a relatively

short period of time when viewed from the standpoint of national economy.
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