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September 1968

Mr. Kanjana Hengsuvanich
Director General
Department of Publie and Municipal Works.

Subkect: Report on the preliminary study of the
Bangkok~Thonburi Second Bridge project.

Sir:

We have the pleasure to submit you the report on our
preliminary study summerizing the results of our study in
Bangkok from March 3Cth to April 30th, 1968,

.

In this report we have recommended the bridge site
and the structural type of the Bangkok~Thonburi Second Bridge
and the related structure.

We hereby present our sincere appreciation for the
great favor of the officials of your Department during our
stay in Bangkok.

With our best regards to vou,

Respectfully yours,
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S 5 A . bt

Mitsuo lehlno

Leader of Surveying Team

JIE LIBRARY

Hiroyuki wada
' 1017838L21

Tohru Ida

Yutaka Yamaguchi

2ge Surveying Team of the
ok-Thonburi Second Bridge
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Art. 1. Selection of site of the Thonburi 2nd Bridge reviewing - §

from the city planning o

» . « xd
-

The Sathorn Road is recommended as the site of the approachs
road on Bangkok side or the site of the Thonburi 2nd Bridge on -
the following reasons.

1-1) The following two are considered vital on the traffic
problems in Bangkok City.

1) Congestion of traffic on the Memorial Bridge
2) The same in the center of Bangkok, specially in the
western section next t?‘ long Krung Kasern Road.

1-2) To solve above questions,
Widening of the width of Memorial Bridge or construction
of a new bridge near by the former one. :
Improvement of street road nets and traffic control should
be taken into account.

1-3) In compliance with the planning of the Bridge,
Construct a loop way in the Southern sector of Bangkok.
City to disperse the incoming traffic into the city center
and to eliminate the traffic jam caused by-passing the
center, out of the center section.
It will be one effective solution though somehow indirect
to the question described in (a).

1-4) The Silom Road is nearer to the commercial center than the
Sathorn and named the Krung Thon Bridge - Rajavithi ' Road -
Raja Prarop Road - Raja Damri Road - Silom Hoaa.

These roads constitute a loop way connecting each road and 4
can be said fascinating. 5
Both sides of Silom Road are under development as commercial,ﬁ
center and some parts have been already developed. 3
S0 the utilization of land along side the road as the main
loop way is not recommendable. The Silom Road is equipped
with four lanes and two parking lots and the congestion has
been almost reached its limit and can not receive the traffic?
through the Thonburi Second Bridge. :
If the Silom Road is used as approach it will be necessary
to improve it to six lane road.

[y,

1-5)} The Sathorn Road is situated fariher to the commercial
center than the Silom Road and can not form a continuous
ring road. The utilization of the land along side the 2
road, not highly populated commercial center and no much
change is expected in future. .
Could the Sathorn Canal be improved to culvert i1 is possible.
to construct an eight lane road easily and cheaply. -

¢ on talt fadd

1-6) The Sathorn Canal planteu on both dikes with fine looking H
trees, holding city beauty and function of natural drainage.
As suggested on the figure 1 it is possible to leave the
fine scenery and the function of drainage.
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Art., 2. Road intersection planning

2-1) Bangkok side.

On the Bangkok side, the crossing of the Charoen
Krung Road should absolutely be elevated.
Traffic over the Charoen Krung Road is so much

- congested that the traffic control is almost difficult.
If the bridge will be movable one, influence of waiting
cars against traffic on the Charoen Krung Road will be
very big. :

2-1-1)In case of elevated crossing the ramp from the Thonburi
2nd bridge to the Charoen Krung Road will be meaningless
as the road is so congested that unless its width is
widened.
There is no room taking up the additional traffic
quantity to and from the Thonburi 2nd Bridge.

2-1-2)Vith elevated crossing, the width of road 33 m. -
35 m for the 4 lane road and 40 ~ 42 m. for the 6 lane
road are necessary. (Fig. 2)
Taking 4 lane elevated crossing on the Silom Road,
about 200 m. from the Charoen Road, the width of road
should be widened. On the Sathorn Road there is no
need of extension of width, even if it is 6 lane crossing.

2-2) Thonburi side.

The Charoen Nakorn Road having the right of way of 30 nm.
wide and still the traffic is not so congested, tells us
that there is some room to absorb additional traffic.

The access road only to attach to the Charoen Nakorn Road
or the surface intersection with the above will be
sufficient for the time being.

The extension of the access road to Tak-Sin will be
necessary in the near future, and taking this into
account, the planning of the elevated intersection at the
point having ramp is desirable.
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Art. 3. Forecast of traffic.between Bangkok and Thonburi

3.1) Method of Traffic Forecasting

In formulating proper traffic or road plan, it is first
necessary to estimate the anticipated traffic volume in
a proper manner to meet the amount of future traffic.

For this purpose, it is believed that performing an
Origin aznd Destination survey is essential to the
acquisition of basic date necessary for estimating the
amounl of future traffic, and without which it is next
to impossible to make an accurgie future traffic fore-
casting.

Huwever, in the absence of necessary data, such as |
vehicular 0D tables, economic statistics, and road plan,
iraffic forecasting in this report has been relied largely
o1 our assumpiion. To make an accurate forecasting, it
will be necessary either to conduct a series of proper
traific survey, or to make a traffic plan at an early date.
Under the circumstances noted above, we are obliged to
forecast the traffic with rather insufficient data.

An 0D survey, which is performed io determine the movement
of vehiculer traffic, serves as an important besis for
forecasting the anticipated volume of traffic. In this
survey, all the movemenis of normal daily vehicular traffic
have been checked taking into consideration such variables
as the type of vehicles, origin, destinatiorn, travel tinme,
the purpose of travel, and load.

However, since no vehicle traffie 0D survey has ever been
performed in Bangkok, we had no choice but to rely expressly
on ai only available bus passenger 0D survey conducied in
1965 by the Ministry of fTransportation, Thailand.

This survey is rather incomplete as person trip survey,
because trip purpose is limited only to travellers' daily
commutatlion and the persons surveyed were for. the most part |
goverament office people, the dats therefore were unreliable, .
and we had to consider the 0D table as vehicie 0D distri- '
bution.

In order to convert this bus passenger 0D table to s
vehicle 0D table, we have multiplied the ratio of the voluume
of vehicular traffic crossing the Chao Phya- River to the
nuuber of bus passenger crossing the Chao Phya River by the
bus passenger 0D table.



In other words, vehicle OD disiribution is deemed %o show
substantially the same pattern as that in this 0D table.
In the said 0D table, the volume of vehicular traffic
crossing the Chao Phya River has been adjusted to corres— SRt
pond to actual traffic observations. L
The future generating volume of each zone, which is necessaxry -
as part of data to calculate the future vehicle 0D table, i
has thus been estimated by revising the present generating -
volume of each zone obtalned from the 0D table by the rate

of population increase in each zone.

Tor an esccurate and proper forecasting of the generating
volume of traffic in each zone, it is essential that regres- -
sion formulas are obtained by adjusting the pressnt generating
volume of each zone derived from the 0D survey to economic '
factors of each zone, such ss population, number of workers,
product, and sales. Applied the future values of economic
factors anticipated from the city planning io this equation,
the future generating volume of each sone can be forecast.

While it may be necessary to know economic statistics of
each zone and city planning, we have in this report relled
upon population data only, the most fundamental of the
economic statistics, because we were not able to obtain other
useful ipformation. The anticipated values have thus been
found by & simple method.

With respect to the number of future vehicle registrations,

we have figured out the total irips of anticipated vehicular
traffic in Bangkok and Thonburi by the product of the trips |
of each yehicle and anticipated vehicle registrations reported
by Dr. Gun Meagamatii, Deputy Direcsor Gemeral, Department of -
Road Transport, dinistry of Communications, Thailand.

. Pron th?bresent vehicle 0D table and also from the present
total vehicle reglstrations in the estimated area, 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 wehicle
registrations. In this case, however, it is desirable to
predict the future vehilcle registrations by sach vehicle type
for the reasons that both vehicle registrations and the trips
of vehicles vary with each type.

The future traffic distribution has been prediected from the
above anticipated iraffic volume in cach zone ani the total
trips using the Entropy method.

It will be necessary to estimate traffic assignument by
sssigning the anticipated trafiic volume throughout the road
network. But the road network im which traffiec is to be .
asaigned has been considered herein to be conslsting of the
existing rozdways, proposed Bangkok-Thonburi bridges, acess



roads, for we know little or nothing of future road plan.
It should be noted, howsver, that we have taken-into
consideration a probable increase in street width.

It will be appreciatad thet future road traffic cannct bhe
forecast without considering a. certain road network. In
order to determine whether such & road plan is quite proper
or not, it will be an idea to assign 0D traffic to soms -
road networks conceivable, so that a very reliable and
accurate selection of a proper road network can be mads.

Years preadicated are 1975, when the proposed bridges are
‘z¢heduled to be constructed, and 1990, when the current
Dargkok city pleamning is expeoted to be completed.

Fig. 3-1-1 is the flow diagram showing the method of
estinating the antiocipated iraffic between Bangkok and
Thonburi.

The most of data necessary for forecesting the anticipated
traffic in such a manner as above have been drawn from
other data or on our assumptions. Various data for
neceasary traffic forecssting are herein given for your
ready reference:

(1) Present vehicle 0D table _
(2) Presnst and future economic factors of esch gzone.

(3) Puture vehicle registrations by type.
(4) Future road networks.

In ordexr to moke the results of the torecasting highly
reliable and trustworthy, we feel it will be neceasary
- to re-estimate anticipated traffic by performing & more
extensive survey, or having & new city planning lied out.

The results of traffic forecasting are mentionea in this
report. Another report "Traffic Forecast Between Bangkok
and Thonburi" deals with the details of the data ang
methods used.
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Fig. 3-1-=1 Flow,Diagram for Traffic Forecast Betwesen
Bangkok and Thonburi

Present buo possenger 0D table
4~ Present vehicle traffic
over Chao Phya River

N 4
Present car 0D tazble

Present vehicle registrations

Number of trips per vshicle
N
Presnet traffic by Zone.

<——TFXate of population
growth by zone

g
Anticipated future traffic by zone

¢— Anticipated total trips

' between Bangkok-Thonburi
N4
\ ¥
Anticipated wvehicle

registrations

v
Future vehicle (0D table

— Hoad network

Vv
Traffic assigument



3-2)

3-3)

Estimated Area and Zoning

Bangkok and Thonburi are two different cities, but they
can be considered one and the same city, as they form

the nuclsesus of the Metropolitan area.

Therefore, ths

areas 1o be estimated herein are Bangkok and Thonburi.

Considering the purpose of traffic forecasting and the
possibility of obtaining economic statistics, the zoning

has been arranged in unit of Amphur.

Amphur Dysit was

divided into two areas - one that uses the Krung Thon

Bridge and the other the Hama VI Bridge.

These two

zsones have been designated as Zone MHo.5 and Zone FNo.23.

Refer to Table 3-2-1 and Fig. 3-2-1 for further infor-

mation on =zoning.

Table 3-2-1 Zoning

- =
o

Forecast of Future Total TPrips

Fone No. Zone liame Zone No. Zone Name
1 Bang Tanai 13 Klongsarn
2 Bang Mail 14 Thonburi
3 fak Kred 15 Banzkok-Yai
4 Beng Khen 16 Pharsicharoen
5 Jusis 17 Bangkhunthlien
6 Bangkok-Noi 18 Rajburane
¥ Prana Korn 19 Prapradong
8 Ponprab 20 Pralkanong
9 Sampantawong 21 Samrong Hua
1G Patunwan 1 22 Beng Kapi
| 11 Bangralk 23 Bang Sue
Yanawa

As a preliminary to estimating the OD tables, it 'ig
necessary to predict the total future trips of vehicles

in boih Bangkok and Thonburi.

We have estimated the total future wehicle regimfrhtions
in Bangkok and Thonburi from the mean rate of growih
shown by dashed line in Fig. 3~3-1, based on thejesti-

mation made by Dr. Gun Magamati.

-10—
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3=4)

\

“According to his estimation shown in Fig. 3-3-1, the

anticipated vehicle registrations in 1975 and 1990
will be 493 (1,000 vehicles) and 731 (1,000 vehicles),
respectively.

As will be described in Section 3-4, the trips of each
vehicle are estimated to be 3.92 trips per vehicle,
Asguming 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 . =1,933
Year 1990, .y
(1,000 veh.) (trips/veh.) (1,000 trips)
731 X 3492 =2,866

Porecast of Anticipated Traffiec Distribution

The present 0D table, which provides a basis for esti-
mating the future traffic distribution, hasbeen prepared
on the basis of the bus passenger 0D survey conducted by
the Department of Road Transport, Ministry of Communi-
cations, Thailand, in 1965.

Because the survey was conducted only on frow-lhome-io-
office trips, the trip generations of each zone in this

0D survey are considered to be roughly proportionats to

the population, but the rate of the trip generatic '9

the population in each zone as of 1965 in highly v:rciable.
We assuwe this is because the number of people in wuch

zone are not sampled in proportion to the population in the
same zone.

Thus, in zones such as Hos. 16, 17, -nd 22, where the rate
ol generating trips is too large in co.parison with the
povulation, the rate of generating tusips of these zones have
been revised to reflect the average rate of other zones.

wiiu the above points in mind, the present bus passenger
CD lable has been prepared.

Table 3-4-1 has been obtained by comparing the rate of

the volume of the bus paseenger traffic crossing the

Chao Phya River, which was derived on the assumption that
these 0D traffic volume flow through the minimum path, with
the rate of the volume of vehicle traffic obtained by
actual observations, made by the Gen:ral Engineering
Company in 1967.

-12-



Table 3-4-1 Conmparison of Travellers versus vehicle
Praffic Crossing the Chao Phya River

.Bridge ;
Memorial | K.Thon|K.Thep|Rema VI| Total | Ratio ]

Traffi :
volume

. 105,400 27,060122,200 5,380 |160,0
Vehicle G558 0 I69T U 139 0057 L:Uég\ 7.72
Bus 14,278 3,270f 2,942 2411 20,7311 1.00
Passenger 0.088 0.158] 0.142 0.0L2 1,000

According to Table 3-4-1, the rave of the vehicular traffic
passing through an existing bridge nearly equals that of
bus passenger pgoing through it with the exception of Rama
IV Bridge. Th.e it will be safe to regard the bus pass—
enger 0D distribuiion to be vehicle 0D distribution. But
t0 converg tlic bus passenger 0D distribution to vehicular
distribution, the figure must be multiplied by the rate of
7.72 times, for the volume of vehicular traffic crossing
these bridges is 160,040 vehicles, while that of bus pass-
enger run Lo 20,731 persons,

Therelore, us can be appreciated from the bus passenger 0D
table, the total itrips of the present vehicles will become:

Total trips of bus passengers x 7.72

95,363 x T.72
736,202 trips

On the other hand, since the number of vehicle registra- '
tions in 1967 is given in Fig. 3-3-1 as 188,000 vehicles, the:
average trips of each vehicle in 1967 can be expressed by

736,202 trips

166500 ven. — = 292 trips/veh.

The above is no other than the basis which we have used
to form the anticipated total trips of vehieles given in
Section 3-3.

It is now necessary Lo find the generating volume of vehicle
trips ol each zome in both 1975 and 1999, Fhough the
Entropy method permits the caleculation of generating volume.
of traffic completely independent of the attracting volume
of traffic, we can normally consider both of the above
traffic volumes (o be almosit the same with each other.

13—



¥We shall use hereinafter a simplified term "generating
volumé" as the sum of generating volume and attiracting

volume. .

The: generating volume of traffiec of each zone both in
1975 and 1990 can be found as given in Table 3-4-2, if
we multiply the generating- trips of bus passengexSas of

. 1965 by the ratio of the population in 1975 and 1990 °
“to that in 1965, based on the' assumption that an increase

in the generating volume of each zone is in direct propor--
tion to the population increase in-‘the same zone.

In line with the prediction given in the Greater Bangkok
Plan, we have used the figure of 6,300,000 people as the
anticipated population in 1990 of the Metropolitan area. .
"he rate of population increzse in each zone was estimated

by revising the actual population increase during years
- 1960 - 1665 wiilh the maximum value of population density
determined in due consideration of the present population

density and land use.

—14-
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Now the generating volume of traffic in each zone has
been' obtained. At this point, it should be noted that,

- gince' the generating volume of traffic, when the Entropy
method is applied, could mean only relative largeness of
each zone, we might~2s well multiply the rates of popu-
lstion increase during years 1965 and 1975 and also

during 1965 and 1890 by bus passenger 'trip generations. .
In this casse, however, it is necessary to find in advance !/
the rate of generating volume of each zone to that of all.
zones, just as shown in the right-hand side column of i
Table 3-4-2.

By the Entropy method, in addition to the relative gene-
rating volume of each zone, it is necessary to provide

the exponenis () that, represents the effects of the

time required on the traffic between zones., VWVhile it is

. sopewhat small in value, we have used the vslue of 1.1l by
fitting the gravity model to the bus passengcr 0D table, iare
We have considered distance between zones in terms of time i
required for the traffic between zones. o0
As described, while OD distribution probability may be v
dravn from the above input data using a digital computier,

(D iables can be obtained by multiplying this value by

the total number of trips derived in Section 3-2.

Tavles 3-4-3 through 3-4-4 show both the 0D tables during

years 1675 and 1990, which were given in trigonometric
forn. L.
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3~5) " Estimation of Traffic Assigmment

This section deals with the problem of just how the 0D
traffic distribution predicted in Section 3-4 will flow
and great the anticipated volume of traffic might be in
each section of road network.

oty

While a'number of methods have hitherto been introduced
aee. . -to permit the estimation of traffic assignment in various
ways, the traffic has been assumed to flow via the route
‘which offers the shortest travelling time. That is to
Say, we.have divided traffic assignment into several times
for convenience's sake and the 0D traffic shown in the :
OD tavle is flowed through the shortest route in any desired
volume, We have utilized o method whereby the shortest
route is determined by changing the running speed, there-
fore the rumning time, according to the volume of each
road section's traffic that might increase each time
traffic is flowed therethrough. Then the volume of traffic
iz added to the shortest route thus determined, until the
whole 0D traffic volume is assigned.

Heedless bto say, in this method of traffic assignment,
the presence and absence of certain roads will give
delicate effects on the volume of traffic of. other roads.,
For this reason, it is necessary to consider all the
‘projected routes; otherwise, the traffiec volume in one
section of road cannot be estimated accurately.

"The above remark particularly applies to routes that are
in competition with others.

In order 1o find the volume of traffic passing over the
proposed Bangkok-Thonburi Bridge No.l in 7Fa Chang-Wangner,
we have included in the road network the proposed Bangltok-
Thonburi Bridge No.2 linking the Sathorn or Silon Road.
This roud network is shown in Fig. 3-5-1.

In computing -the traffic assignient wilh a digital com-
puter, OD traffic volwne is divided iuto 1/4, or a total
of four times of traffic assignment have clready been
completed.

While Llraffic between Bangkok and Thonburi in 1990 will
be too large Lo be handled by the combined traffic-carry-
ing capacity of this road network, treffic assignment has
nevertheless beeh carfied out te ascertain as to how
larze the traffic volume of the proposed bridge will be
wnon a certain period of time goes by following the

it

completion of the bridge.

of the results of assignment computations, pari of traffic
between Bangkok and Thonburi area are indicated in Table

3_5-]1 alongaide the 1967 figure for purposes of comparison,
A11 the results ere also given in Fig. 3-5-2 through 3-5-3.

) .
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Table 3-5-1 Traffic between Bangkok and Thonburi
| /Wﬂ"
* Link Fo. Bridge|  1967] 1975 | /1990

14 Rama VI 5,380 24,565/ 35,757

20 K. Thon 27,0601 13,356f 104,151

50 . Memorial | 105,400 | 112,455| 114,527

63 K. Thep 22,200 61,538} 179,855

94 ¥o.l | 91,384} 134,854

96 No .2 83,857 132,929
Total {160,040 447,155 602,073

»

—24



& P T R - L e S - . . . M ~ T o ~ L - = . - -~ P aen awa - .
o Pidisot ER T A T E ce . e R . . FY
R - B AR . . . 27, Lo . J
FEE . . ) . b PRI e “atyy - ot
] " L . e o,
e : e .~ 5 g &
Yo vl - R BENCEER R .. - - .
" D N - e Lo, DI " A ‘
By 2 e e ST g - HE : )
R N S A T . - o dEeadt o R
:‘_‘ .‘}", R, et Tiaril R . sk: _.‘; . . . *.\;‘ N - . ; \
2 ! . PP A ' S w < . " N H e - \ [T . - N
e SRR ertatmeange T4 AL w st e p e Tt ANy s DA SRR\ W ’ - i e
g R e I B LY /< i oy RNl vovry SO C I S
s ‘o - ’ S A . IR ; ! P
B - : ‘ . = ar . : 5 S : ; et
oo L S A B T O P e
VO ke N ) . T v 21 ! - . E . H $ - H /;‘Q .
! M AN A - P . . . B A . . [ 1 -+ P
o ,4-&*.-.'.‘135»—-...— e g e R IR e e B ) An e b ~ 3 y e " ' ' T “ - -
L L v " ., T A Ery- Wl ST I I R L R B T e e L LR Y -—
e N "v . - R [t % R ﬁ' UL B g"_ T . - — ol . [0a]
A Y R ; e P
el ] : Y R_~
AT L T L g ! N ) T b . o . - i H
[ o . ¥ - 2
EST AR N 3 ' > f ! Na [} i ?
PRSI, X A . " -t oF
N LY . PR \ Il -
RS S L , . -
‘ “-‘1‘.*'--.3‘.‘-.. i T . '/ "’ . -
o - S e . r 4 ‘ .
Coa ook . o o - - \\ \J
o ERPEE T 1 ) - Caiinnl {‘ . )
v -t Yy o N - I 4 N h
e . LA TP i ...«'"""‘"f ey i M 3 -1 S/
RSN - [T J— . [} - i f . EERX- 7 A JEhe
A .  opteny by M g. i z \ ! v f 2 ’qn-
PPN, . .- - . . - A x ;o i
. p B * - LFe3 - _—
e s , - i . A ; . [ -2 —_ o i
LEmnooy e AV . 5 e A N -
IREPT . } : i e /. i ; \ \\J X/x
- oL - . ) B i S a
. ‘ Lo ‘ ; M : Sy 7 i « &5
N . oYy . : d ’
BN ; TR o /T, SN
Lo N y H o H x, *
. / .

- K
an
Yo ey
v,

.
1

IMATE

H

- - . L2 . " Y hY -
- L 2y, H - * e . N \
T P . . 4 i Ey H N s, LU s
: Lot —— i : - . Y
IR . -
Srioa o ey A / i ./ . AN
. i _"‘--—-\ Fa i . L 4
o . B .

H

H

-

.
N

BE 'EST

T aiemd TeEv
-

FIN
)
¢
M

A hapgy,

Aursyy
44
iy

-04.“.'
-~
p

two or three roads extending

,. . v .
- - .- - A
- v T ) * ) PROmYAYEd FAMinY ‘
o S et - ! o rmwooiYd BAMNY lg ——m— ' \‘.\
- B . ' e A
Sad -
2 M ! A
o L L !—-
K "'-'ﬁ'. ' LT -3
- J‘J. - ~ . i A o
AN : ) 3
P s
ST ) X e
R T = — 2
. . - =
e O = 5
ol e R " g o
PPCUR . S
ek L B & i
RIS e
R - AT . !
K :3‘-"'{_; ;o T g:-, . ‘m /\f\}ﬁ‘ - L b
=9 o Y, - - 14 ]
B CR T T
',‘k’t :' bt "- &
,:‘..,‘: 34 T . L o e N s
2 O Y - H ~ o
(ORI K Q § 2
L : 2
iy ) R - [
5 - .

,ﬂ
"
;
1] ,"-ul v
For co

H S - .
1 ..
H ]
v r 2
- =}
=
¥,
"/
-, a
e
‘ly.’ -
PN
O o
ph ey
‘ - )
e e YR
fagtea w37 - b .
ar Sl DA pk
- T Ter tddras
S SRIRY §
. A vy gt .= . .
- . °' wot. .,
-
. “‘ t"’"-" .
PR L ot ™
RS A - .

?5 M s . R .

ol s W o e T .

2rand Sk - . LN I - a v 1 - - -

5 -e.g}_’.?;}g{;,h?. A S R X R ’
XL R A OREY, F T Ca T . .

bR A e A R 3 A K A . . . . -

in

r of traffic volume on the
e and its access roads, there may be slight inaccuracy
he traffic velure of other rouds.

La

-
Y

"Since a n

L

shown &g one roadway.

.Lon, are
emphasis 1g placed on the foreccasting

.rect

Lhe same di

Iy

oraia)

a
e
4

-



[ ..!,ln\. -
v ' “N. .
- ~
L f
il THPROL W20 JO JMDIOA 0TTIOI Ju1 '
. ASRINDOBUT JUSTTS o4 Lo 3.I0YY *SDFOd 983007 g3 uT ‘ tApTag it e . _
DL N WdWMTSA DT 0d2 1D TRIROuDNTIOY s L oD v ST wreon wo
BRFL ¥ 500 fy, tN2aDrROg 010 32 Usol'm 31w NOL108JT )y Dwws U1 UT
- 0 e . . -
BuJ ol j%a &7 200 wdw'l) JG o4 ‘sauryeinewuon ww JOLBTLIALOD JO{ 27304
] m A ; . H h ' N m—m/ '
r ~n ] = ' ;f el
* - H H P
) - \ n. ”/” * M Swoud 4
v N o\o - Hnl.lr! - FYNIYE BuYY 3 .-a ) — “n" _.
¢ - - .-.......r./ - \ 4 i i
¥ - . e, . Lo 4 : ,
- \\1 m VW”.%N‘\\._\ _ - ...\.\ rr-a/.rl-h.l \ m“ .nulm. \ ﬂn\
i - ol *
: Lk, . . ey \ - BN - N : -
.Q\\ ¥ - ] » P A a\7
e s, e o Y a)F
.......l%. e e .\R&Q lh\\h A - .\n.‘ Z S
S :!$ L mm,.--; e, ) #SV\/ e : & 7
. 4 gy el ~ 5
\s\ 4 _* ,*Q*W’llr!l \\ /./ r.: - I !:.u . r fﬁ& m
4 b N LN |
) -- ¥ 4 ey o \\ /f \\. . . £
- \\ . i /..\ N F
. / - 7 . 7 - ~.\
.-_.. . .i“.\. e ..:...zn....: ca-n \ —
“ " ~ 4 .
} P i a ;
¥ 1

/.ﬂ.-. RN puve \ d

QTHITY puwe 4

U

N

Lol TP T M

iy, »
Urevims 8.4

h

1}

ol

-

. mow wirwrs .

vy
lu,"
it

o
+
-
b3

.
) alq‘..ns wia 3

hd -

—
v

e e I D

v

e

s

- K]
. L -
Ny . aoerTe
1 - h _— b
= - Sran a0 . %3
Gl 61 1V. MOT4 = Diddvdl L
-
.
: | .Y L C _ :
. } y
. . . , . m. N,
N 3
. - , .. . - . o
! . 3 i X . ; /
T . v - .—. 1§ 4 aLu . . . - ? . o R . o C &
e - : i ‘ :
ISR B ] . ' < -, , T I L R . 3 "y
¥ i « huﬂqw. TR - " ‘vu P T T . i m. ST . ) -t . .«.\-...a .w. oy
Heoo w1 L, [ W P - “! Eoate - A N u (B ;o - . Pl
(] 1 oo - ) . . . . . o . E N : s .
A v % . ; 3 L JVN S I . S L, f
[ s . - . - : IR . ) )
- dae @ " PSS -



_ - ©gprOd 14130 JO waTOA ITFIidl Iyl
- Ly
o i Lopinooeur 4uSTTe »g frm 8Ioyj ‘sprod 93900® ST PUR 2UnTIq
. ayy 0O OWNLOA DTIJEX} JO MUTIPLOSIOI 43 'UT DPaowld ST gszydas
. _ gpes @ $oUTS ARWPUOJ BUC SE UAOHS 24w HOT}SAJTD oMES Y} LT
' SUTPUS XD SPROd 8BJL] JU O%] fEHOIITIAIECS O SOUBTUBAUDD JOF 040N 9

o

i »
v .t o 1‘.. . M—
1 L] =) x
Shery 4 1w ;
‘ o / g1 w.,“ ..
. 3 S ! ‘« m H '
W Coah llu_. . / L | ,n\ [

i

. ke @ e . ' 24~
Tl R L T EAY .

RN // 5,

n.\....@hknax. 0 . nvc@."

=~ A yoxlupg~— - BN

. ——— i\

v

TRMAS Ty
-

LT LTS

2 & ' i ST . ’ LT T e Lo,
. ; . . A s LR . A - M
o L 4. 0144v8 L  €-6-¢ Old :
: LS : _ i . v
. R .
e ’ ) i " ’ : - ) . . . 2w - .
[ -t 5 N » : : } - .
T oL e . . s oo . _ R 1h -
3 ) L] - -
a .. 3t - P -y i - o Coe
AT i T \_\. .t s . ' -t Al - [
A P A A ; _ ) )
£ [3 - . - :
C, iy . . .
1 L . d\ - N . _,
B " . v - . - ~ : f 2
SV SR o ' * . [ ) LR . .
T H o . . , . =
: 7 - " + - . , ot - “
T A ! . v .. sl
o : ) : . . .




N

. \
Art. 4. Structure to Cross Chao Phya River

There- are river bottom tunnel and bridge to cross the river.
e prefer bridge to tunnel on the following reasons.

4~1) River bottom tunnel

Merit 1 Traffic is free from the navigation of SﬁiPS

Demerit 1 Construction cost is exceptionally high :
2 Maintenance cost including illumination, ventilatidr
and drainage is very.high. e
3 A long approach is necessary {total length of
, "tunnel will come up to 1,800 m.) and connection -
with the Charoen Nakorn Road is impossible.
4 Traffic capacity is restricted by ventilation

4-2) Bridge
iferit 1 Construction cost is lower than that of tunnel

Demerit 1 In case of fixed bridge, along approach is
required. (Total length of bridge and approach
approx. 1,700 m.)
COnnection with the Charoen Nakorn Road becomes
impossible and the construction cost becomes
higher. v
Praffic is influenced by the navigation of ships,
in case of movable bridge.

-28-



Art. 5. Pixed versus movable bhridge .

The necessary clearance below the bridge for navigation .

Wil@-be 40 m taking the height of ‘mast of ship as 30 m, and
adding tidal range, waving and some allowance the height of
road surface above the M.S3.L. will be about 42 m.

These were settled after consultation with those officials

in charge of the Civil Engineering Department and us.

Under these conditions, it will not be impossible to

construct a fixed bridge from the engineering stand point,

but it is considered not appropriate from the under mentioned
reasons. .

5~1)

5-2)

Taking the gradient of the approach road as 5% one side
of approach is about 735 m. long and the lengih through
both approaches will be 1,470 m. and adding 220 n.,

width of the Chao Phya River the total length reaches
1,690 m., so that it makes a very large scale bridge.

In this case, the super structure does not always require
large amount of construction cost by eelecting a proper
type. of bridge, but it .is easily understood that the cost
of sub structure will increase considerably as the struc- .
ture is very high. As the approach is long, the cost of
land will become an important item.

Rough estim te with the clearance of 30 m. below the
bridge, the construction cost will be almost the same for
the fixed and the movable bridge. -

Next comes the problem of appearance of the bridge.
Everybody will easily understand that such a large scale
bridge of height over 40 m. will spoil the fine panorama
view of Bangkok City. :

However the bridge itself holds its fine appearance the
high structure skyrockets in the air will spoil the fine
view of the City as a whole. .

We ‘are afraid wheather the super stiructure match with
thosg famous and fine cathedrals and temples in the .
historiecal area of Bangkok.

From the two vital reasons we can not recommend the fixed
type bridge. We now turn to the movable bridge. We
know well that the moveble bridge is preferable, but we
can not niss one vital drawback of it. The bridge of
this -type built for the purpose of alleviating the traffic
congestion might resuli adversely in the future.

.
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Art..6. Selection of the type of bridge and the estimate of

construction cost

' wrThe-width of the Chao Phya River at the construction -site
of bridge Sne from Thonburi side to the Silom Road.of Bangkok
side and: other from the Thonburi side to the Sathorn Road of
Bangkok side, is 220 'm., same for both.

The bridge crossing the main stream, the movable one is.

preferable .as described in paragraph 1.

6~1)

6-2)

Mﬁin*span

As-to-<the movable bridge, the Bascule, Lift and Swing type %
come to the. fore. -

The Lift bridge, where the clearance below the bridge is ‘
40 m., the height of 50 m. is necessary for the tower, and
not. 'recommendable from a higher cost and no good appearance:

For Swing bridge, construction of a massive pier in the
river center is needed, and from this pier extending to
both-ways, necessiate navigation channels of 6o m: wide.
The construction cost of a movable bridge becomes ‘higher
and this {type of bridge is not recommendable. The
Bascule type will be the superior. In this case, the
motors, machines and equipment to drive the -movable girder
will be installed on the pier.

Consequently, the pier becomes larger and massive but this
type is considered most fitted to the conditions of the
site. )

To save the weight of moving parts, the use of steel plate
or,steel.grid for the floor part is advisable. For the ..
maiﬁ'girder, the up to date slender box type was planned,
the truss type is low in cost but is out of mode.

The larger girder was taken into consideration for the

side .span, This type is one of the stiffened arch and
costs cleaper in construction of bridge exceeding 80 m.

in length and it gives a good appearance. The five span
bridge adding one pier each in the side space is considered,
but as the soil condition of the site is not satisfactory

we consider the three span type to be favorable, ’

Apﬁroach bridge

Now compare the cases of the approach bridge connection to
the Silom Road and to the Sathorn Road.

From present conditions of the Charoen Krung Road, the
Sathorn Road should intersect the former astride, as it is
impossible to take them on the surface.

On the contrary, the approach bridge should intersect the
Silom Road on the surface. This has been already described
in paragraph 1l. After the above work had been planned,

the elevated bridge at the approach was planned.

As the conditions at the Thonburi side are the same the
main road astrides the Charoen Nakorn Road and the ramp is
connected to it. .

The sub structure of the approach road is not so high and
the construction cost will be low.
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It is 'not favorable to adopt a large span. According to
our rough estimate, the span of 20 m - 25 m long will be

- the most economical for eithér concrete, pre-stressed concrete
or steel bridge. .

-Taking this in account, in almost all cases we planned
combination of simple girder, two span continuous girder
and three span continuous girder with a span of 22.5 m.
The portion astride the Charoen Nakorn Road, the width of
the road forced us to choose the span of 35 m. For the
approach bridge, there is not so much difference in const-

ruction cost between the pre-stressed concrete and the steel
bridge.

From a policy to utilize the local material as much as possible

the adoption of pre-stressed concreté is recommendable. )
For-the- foundation, we have no question about the use of - pre-
caat concrete pile.- We have made up a skelton plan of -main

span and approach bridge. As for the main span, to connect

the Silom Road and to connect the Sathorn Road the same  type

and the same span distribution were taken.

The latteffbridge is 46 m. longer then the former one in total
length. . ~

Dare to,say,.the approach part of the latter will be conste
ructed \ift, the existing canal, the cost of sub structure will
be somewhat higher. The comparison of the rough estimate of

construction cost is tabulated as follows:

Such estimate had been complied before accurate survey and
exploration’ of soil were carried out and some error in them
will be tnavoidable. :

- H
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Art, 7. Surveys required for preparing the feasibilifv report

.
AN

" 7-1) Survey on the vertical, horizontal and traverse righi-
of~ways in the vicinity of the proposed bridge errection
site. -

T-2) Sufvey on thé natural of the Soil in Chao Phya River
sad the approach aresas,

7-%) Outline of propvsed wmain bridge =nd approach.
7-4) Briet estimation of the project cost.

7-5) Basic surveys ror traffic forecasting.
'

Sugzestion Ro.l
1-1 “raffic obscrvation.
1-2 Vshicle U survey

Suggestion No.2

2-1 Teononic strtistices.

2-2. Land use nap.

2-3 Present road map.

24 3ituations of other means of transportation.
2-5 Person Lrip survey

2-06 Putlure road plan, traffic plan, cify »nlan and
economic plan,.

2-7 Veniculsay movenment survey

-39
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