3-8 LAND USE PLAN IN THE STUDY AREA

The Greater'Bangkok Aréa {GBA) has increased fts population
year by yeéar and is still in a state of growing perxiod.

Land uses in the area are versatile and working places are
generally adjacent to resldence and work related trips are
comparatively small.

Each of living cores are shaped in a small circle
with a radfus of 5 Km, and congldmerated into 'a poly-centric
city of Bangkok. (See Fig. 3-9)

'Plannihq area of the CGreater Bangkok Area is about 732 sq.
km. including 4 changwats of Bangkok, Thonburi, Nonthaburi and
Samutprakarh. Bach of Chagwats:has'a close economic relation
with Bangkok. '

Thonburi located in the west of Bangkok is a twin city
separated by the chao Phraya River and is expected to grow
in the future.

Distinguishéd expansion of GBA has been made in the direc-
tions'of ecast and north and growth in the north-east and south
is foreséenhin the future. 1In the whole'area, a great area of
undevelopéd land”éxis§ as major object areéa in terms of land
use planning. {See Fig. 3-10) , .

This expansion will be accelerated by the Middle Ring Road
under construction and the Outer Ring Road in the planning.

Major land uses in GBA are as follows:
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1)

2)

3

4)

5)

Résidential Area 416 sq.km,

Residential area can be classified in three area types
which are high-density, mixed-use density and low density

~area. Area of each type density area is 32,224 and 160

sq.km. and population is 1.04, 3,57 and 1.2 nmillion
respect1ve1y.

Commercial Area 44.3 sq.km.

COﬂglomerated commercial’ centers has been under construc-
tion centralizing mercantile activities.

‘Industrial Area 54.3 sq.km.

'Pollutidnéprdné'iﬁdustry is separated from residential

area.

Governmental Faciiity Aréa 63.1 sq.

Park and Green Area 62.4 plus 41.6 sq.km.

62.4 sq.km. is aggregated into 14 parks, the remaining

41.6 sq.kn, of parks are dispersed among residential

area. (See Fig. 3-11)

The present: (1977) and future (2000)  land use plan regarding
the area of 316,600 ha of GBA can be described as in Fig. 3-12.
{See Table 3-4)

Table 3-4 Greater Bangkok Area Land Use

o Year - - _
N 1977 - 2000
Mixed-use low density 32,457 72,523
Hixed—use‘high denéity 4,571 _.13,9?7 |
Institutional | 5,027 ‘3,467
Industrial | | 4,293 9,400
Agricultural ' 225,334 203,047
Others , 14,918 14,186 -
Total ' 316,600 316,600

Source: Greéater Bangkok Plan
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3-9 FUTURE ROAD NETWORK IN THE STUDY AREAS

ﬂajbf transport projects which aré currently under const-
~ ruction of planned in the study arca are listed as follows:

BT

2y

3)
ay.

5)-

Miadle:king Road (MRR) Project

“This provides a circular route around the central area

of Bangkok crossing the Chao Phraya River at Krung Thep
Bridqe and the RAMA VI Bridge which is the ObJBCt of
the present study.

"Thé Ring Road is expected to be completed in the middle
0f 1983, Traffic forecast in the study usés traffic
" flow after the completion of the MRR.

--Sathorn Bridge Project (under construction)

This Bridge links east and west of the Chao Phraya

_River at southern part of the city center. Scheduled
“for completion in the end of 1982.

Tﬁd major road projects

This projects link Bang Bua Thong - Suphanburi and Sam

. Khok-Sena are scheduled for completion until 1985.

The propOsed Bangkok Noi -~ Nakhon Chaisi Reoad

This road préviﬂes a direct route north of the Phet
Kasem Highway to Nakhon Pathom in the west.

The Urban Expressway Project

This prbjeét proposed as a toll road, is under construc-
'tion in the three routes: ‘Viphavadi Rangsit Highway at

Din Daeng the Port at Khlong Toei.

. Thonburi-Pak Tho Highway the Port at Khlong Toei.

The port to Bang Na-Trad Highway.
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6)

7)

Outer Ring Road (QRR} Project

This project runs from Bang Bua Thong in the northwest,
west and south of Thonburi, to cross the_Chao Phraya
River at South of Phra Pradaeng, then lead its way to
south east of Bang Na and east of ﬁang;ﬁabi ahﬂ:finally
to join with Route 1 and 32 in north of Klong Rangsit.
Project now on detafled design stage.

Mass Transit Project

This project has been impleménted'by ERAT together
with the expressway project of 4) in order to improve

-public transport service on separate right of way,
initially as an elevated busway and later as an elevated

rapid train systeéem. Project now under detailed
designing. |

The above desCribed'pIOjeéts have beeén tékén into
consideratibns'ih forecasting future traffic volume
for this study. The future road networks for the
years of 1980, 1985 and 1990 are shown in Fig. 3-13.
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CHAPTER 4 TRAFFIC SURVEY
~4-1  PURPOSES OF TRAFFIC SURVEY

' The purpbses of the traffic survey are two fold; one is
to inveétigaté'the'presént traffic conditions and other is to
furnish data for forecasts of future traffic volume. All of
‘trafflc survey data will be usefull in planning of traffic
treatment and overall traffic improvement.

Ih the present traffic survey the items of investigation
has been given as follows :

Traffic counts at road section

1

t

Traffic counts at each approachs of intersections

Queue (waiting cars) lendgth measurement at each
approaches of intersections

[

Roadsidé interview for O-D Survey

Travel time survey
Classification of vehicle types is defined according to
the Table 4-~1 shown below.

Locations of'survéy'statioh'are shown in Fig. 4-1 and
schedule of survey is given in Fig. 4-2. The results of
the survéy are in Appendixes 4-1, 4-2

Pable 4-1 Classification of Vehicle Type

Vehicle Type
. Mediua _ o
Large Class ¢la'ss_- : Snall Class . Rezark
Motorcycle | Motoreycle | Motorcycle
‘ Passengexr Cars including station wagon
Vehicles Cars : and jeep
with 3 or )
sare Taxies includes samlor
Rheels -
Light and
Buses ¥ediua Buses
Heavy Bus
Trucks | Light and Mediua | Pickup (ven) and 4 wheel
(Coreercial § Truck | : truck
Vehicles) — -
. " | Heavy truck

41
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4-2 TRAFFIC CROSSING SCREEN LINE (THE CHAO PHRAYA RIVER})

The Chao Phraya River runs in the middle of the Greater
Bangkok Area and divides the Study Area into two parts,
namely Bangkok Side and Thonburi Side. The River has six

bridges including the present RAMA VI Brldge.‘ :

Geographycally and topographically, theé ChadrPhrayagﬂiver
thus constifdtes the most desirable screen line for the
present traffic survey. _

The CharaCtéristics of the séreen line in terms of

traffic counting arée described as follows:

1) ‘rhe break-down of the total cross sectional
‘traffic volume of the screen line is given in
Table 4-2. N
Tofal“vehicle volume : (excluding motorcycles) is
aporox. 260 000 veh/day with the breakdown of
177,000 vehlday of passenger cars, 30,000 veh/day
of buseés and 53, 000 of trucks. Counts of
Motorcycles are 90,000 veh/day._

2} In order to show the degree of cbngeStion in each
bridge the traffic volume in one lane is compared
in Table 4-3.

One lane volume on the Hemorial Brldge is extremely
“high exceed:ng 17,000 veh/day thus causing the worst
congested traffic cond:tlons in the vicinity area.
Traffic on four other bridges with an ekceptiOn of
Nonthaburi Bridge all eXceed 10,600 veh/day level

causing considerable congestion at the present.
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Tabhle 4-2 Scfeen Line {Caho~-Phraya River) Present

Traffic Volume {(Veh/day)
veh _i.clé

B.r ldgé Sy :‘;(t:iz _ Cax Bus Truck (I‘b-::l)ta:a .c.)
Fonthabur i 610 | 1780 | 1400 | 4100 7280
RAMA VI 3260 | 14580 | 3440 | 4240 | 22260
"¥rung Thon 7350 | 30250 | 4470 6420 41140
Phra Pin Klao | 14550 | 52580 | 6560 | 7750 72890
Memorfal 48580 .45680 10680 | 12210 68570
Krung Thep 16080 | 26490 | 3360 | 17920 47770
Total 90430' 177360 {29910 | 52640 259910

Footnote 1:

The data for 1980 has been quoted for
Nonthaburi Br. using multi. factor of 1.0

2 Night traffic on Phra Pin Kléo, Mémorial
and Krung Thép Brs. computed using data
of Krung Thon Br.

Table 4-3 fTraffic Per One Lane and Réte of

Motorcycle

Bridge Ho. of ianes ‘?‘!otlzuzl:aene F‘Ot:;tz‘ﬂe
Honthaburi 2 3,910 7.7%
RAMA vI 2 11,130 12.8%
'Krung Thon 4 110,285 15.2%
Phra Pin Xlao 6 12,150 16.6%
Merorial 4 17,140 431 .5%
Xrung Thep - 4 11,940 25.2%
Average(Total) 22 _ 11,815 25.8%

Note: Rate of Hotorcycle is number of Motorxrcles/
Trxaffic volume + Motorcycles.



3) Viewing the Motoroycle Rate shown in Table 4= 3; 1t can
‘be seen that the highest rate is ocdcuring on Memorial
Bridge followed by Krang Thep Bridgc.; Both the br@dgos.
are situated downstream of the river. The'higher Xate of
motoreycles can be explained byt '

a) Most Of commiter traffic between Yawarat DisEr;c§;
(China Toﬁn'bistrict) and wongwienyai residentfal
dlstricts use motorcycles as the most conveniedt

~ vehicle.

b) Inadequate parking faciltity for cars in Yawarat
‘Pistrict, '

¢) Congested road éonditions in the vicinities of
both bridges which preveant use of passenger
cars, :

4) Traffic'of hourly'vatiatién'in a day for each bridge
is given in Fig. 4-3. These upstream bridges of RAMA
VI, Krung Thon and Phra Pin Klao Bridges are showing
typical peaks in the morning and evening while down
stream brldges of Memorial and Krung Thep. have no
significant variations.

These indicate that at the two aownstrean bridges,

congestion has already reached its critical point,

and aiso in conform with above stated 1) - 3) descrlp-
tions.

5) On the Phra Pin Klao Bridge dlstinguished peaks are
taking place because large numbers of detour traffic
are coming from more congested downstream bridge,'
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A

4-3 TRAFFIC THROUGH THE RAMA VI BRIDGE

1) Daily variation
| Daily Traffic vVariations in a week which goes through

"the RAMA VI Bridge are shown in Table 4-4 and Fig. 4-4.
'Average weekday traffic of 24,000 veh/day has been

_ bbserved with Monday and Priday shaping two peéaks.
variation on a weekday is very small. .
Weekend traffic, especially that of Sunday is far less
than that of weekdays.

2) MHourly Variations
The hourly Traffic variations of in-bound (i.e. from
1eTh6nburi towards Bangkok) and out-bound traffics are
‘shown by classified verhicle types. (See Fig. 4-6)
. POr iﬁ—beund-ﬁraffic, one-time peak after 18.00 hr.occures
- in the evening while for out-bound traffic, on the
other hand, one early morning peak takes place. The
rate of peak hour is 10.5% (7-8 hr.). ’

~ 3} Vehicle Composition
" The wvehicle composition is given in Fig. 4-5.
‘comparatively large percentage of buses and smaller
percentage of motorcycles are the characteristics.
Extremely hlgh rate of passenger cars has been seen
- at peak hours and very small number of trucks has
béen counted possibly as a result of traffic ban
regﬂl%;ion which is being imposed only on trucks.
" 2) pedestrians 7
Comparatively small number of pedestrians including
bicycles has been obselved on . weekdays, being counted
" as 770 persons/Zé hr (730 personsllG hrs} and 300
-:personsllﬁ hrs on Sunday. More than half of weekday
pedestrians are the students going to schools on
_Thonburi side.,
hpparent peaks of 7 8, 11-13 and 16-19 hours have been
seen because the school has two sessions everyday.
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TABLE 4-4 DAILY TRAFFIC ON RAME VI 8RIDGE

0.7 1

- & , " T AVERAGE
| mon. | TuE. weo. | THURS | FaL SAY. | SUN. Jocuieew
IN . - o N - :
! #1130 | 1225 | 1032 { %000 11164
Boio 12143 1}534 11593 ) | ,

. oury 12268 | wioss | sa1an {a2000 | vzces | eers | esss } wiess
SOUND , _
TOTAL 24612 | 23500 | 23138 { 2mye | 2438 | 20067 {47835 § 22450
INOEX |, o e . - N B

f 754 1.000

o averace] 17 1061 | 1057 | 1032 1084 0893 | o
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L e —— e KRUNG THON BRIOGE
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FIG. 4-5 VEHICLE COMPOSITION ON RAMA VI BRIDGE

FRI.

_ _ ‘ SAT. SWH.
FIG. 4-4 TRAFFIC OF i_)AltY VARIATION |
IN A WEEK ON RAMA VI BRIDGE

COMPOSITION  EXCL . MOTORCYCLE (%)
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4-4 TRAFFIC AROUND THE RAMA VI BRIDGE

in ordér'to'comprehend the present traffic conditions

»around the RAMA VI Bridge, directional traffic countings have
‘been carried out on major intersections in the Study Area.
The results are shown in Fig. 4-7. Present traffic flow by
direction offihtétseétion are attached as Appendixes 4-3.

BANGKOK SIDE.

-1)

2)

Krung thep - Nonthaburi Road is being under improvement

- works and’ runnlng condition is not good while that of
3Pihu1 Songkhram and Pracharat I roads are good due to its

4-6 lanés cross sectiOn.
The traffic from R 306, R3099 going to Bangkok or RAMA
VI Bridge makes the use of Pibul Songkhram Road at the

_rate of 2:1.

At intersection B adjacént to RAMA VI Bridge, 54% of
bridge relevant traffic use Pibul Songkhram and 30%
Wongsawang Roads and 16% Pracha Rat I Road. Excluding
RAMA VI related trafflc, ‘the volume of right and left turn
traffic at Pibul Songkhram - Pracha Rat I Roads is
domlnatlng. ‘ o

"NOTE: ' Locations of Intersection A.B.C.D.E are shown in

Pig. 4-1.

THRONBURI SIDE:.

1)

2)
_destination in the section bétween the Bridge and the rail-
- way crossing or Route '3215.

Only the traffic offcharan Sanitwong Road on the Thonburi

‘side is in fﬁll cOntféll.‘ The section between RAMA

VI and the railway crossing has 2-lane roadway only and
from the crossing southwards, traffic increases due to
its 6= lane roadway.

22% of TraffiC'via RAMA VI Eridge has its origin or
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4-5 RUNNING CONDITIONS AROUND THE RAMA Vi BRIDGE

A survey for queue length measurement at the intersection

B and running speed neasurenents at the adjacent sections of
the RAMA VI Bridge has been conducted.

1

‘Queue length'at inteérsection B

Intersection B is located at the end of approach section
of RAMA VI Bridge thus constituting a bottleneck of traffic
in the Study Area.

Quene ienqtns in each directional lane at peak hour have

been'obsérved and its results in graphs are given in Figq.
§-8. A1) of,entering sections of the intersection consist
of 3Fiane and each:lane is numbered as 1lst, 2nd and 3rd
lane from the oﬁtside-éide walk toward the center.

No wait1nq has been obseéerved on 1lst lane because it is
used by left-turn traffic only,

Waiting conditions of each directional traffic will be

" described below-

a) Flow-in traffic from RAMA VI Bridge
Approximately 100 meters long waiting line has been
observed between 16:30 to 18:00 in the evening.
Very slow movement of cars which is typical for 2-lane
roadway follows the tail of the waiting line.

b) Flow-in traffic from Pibul Songkhram Road
During the moxrning hour of 6:45 to 8:15, approximately

150 meters long gqueues on 2nd and 3rd lanes have been
obsexrved.

Only short walting takes place in the evening peak.
This is mainly caused by the lack of capacity at the
intersection B and also by the stagnated traffic on
RAMA.Vi'Bridée'énd‘sitUafions has been aggravated by
'parking and stopping of bu5es on the soft roadside
shoulders in the sectlon.
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2)

c) Flow in traffic from Wongsawang Road
The same phenomenon describéd in b) has occurred in
' 2nd lane.

d) Flow-in traffic from Pracha Rat I Road

100 meters long queues have been frequently obse¢rvead
in the evening peak.

Travel Speed Analysis

Travel speed survey is carried out for the bridge section
including its approaches (intersection B--the railway.
crossing) during both morning and evening peak hours.

The rélation of travel speed and traffic volume is shown
in Fig. 4-9. iIn outhbdund'diIECtién, tfavel*speed has a
good inverse correlation with traffic volume.

Out-bound traffic flow

a) High correlation bétween'speed and volume indiéates
that the traffic ¢an move rather freely without having
ef fects of any other outside factors such as the

capacity of 1ntersect10ns, espe01ally intersection B
in this case.
b) The possible upper limit of traffic volume in out-
bound direction at the existing RAMA VI bridge can be
estimated to be 1200-1300 Veh/he.

-In~-bound traffic flow

Regarding in-bound traffic flow, travel speed and traffic

volume correiationship w1dely varies between in the morn-

ing and in the evenlng.

a) Thls difference has derived from the performance of
-intersection B in terms of traffic control,
In the morning peak hours, traffic flow fronm RAMA VI
' bridge becormes very large and traffic signal has to
ke split in a’ very short interval thus slowing down
the efficiency of in-bound traffic flow, causing
'heavy congestion even in rather smaller traffic volume.

4-16



b} In the evening peak hours in-bound traffic from RAMA
VI bridge is large and more split time is allowed for
traffic signal to attain more capacity. It can he seen
that the same level of upper limit of 1200 - 1300 veh/hr.
has been casily attained for in-bound traffic flow.

'Einally, the ruaning conditions in adjacent section of RAMA

ﬁI-Bridge“can be sumnerized as follows., '

1) In the section between Intersection E and SRT railway

A crossing, travel condition is very good because of its

~ 6~lane roadway. |

RAMA VI Bridge, on the other hand, becomes the bottleneck
for north bound traffic while 1nterséction E is acting as
a brake for south bound traffic and reduction of speed
can be often observed on both the bottlenecks. In the
north-bound traffic, which is affected directly by
congestion on RAMA VI Bridge, stopping time of as long
"as ‘5 to 6 minutes is observed.

2) Fof the section between Interxsection A and B, no congestion
takes place forrnorth-bOUnd traffic, while an extrenmely
éharp reduction in travel speed occurred for south-bound
traffic due to the effects of Intersection B. Especially,
in‘the morning rush hours between 7:30 and 8:30, at the

; entrance sections of the Intersection B,10-30 minutes

long halts have beén recorded in the survey.
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4-6 O-D SURVEY BY ROADSIDE INTERVIEW

1) Roadside interviews for Origin and Destination Survey has
been conducted at RAMA VI and Krung Thon Bridges site
stations both of which selected on Thonburi side of the
River. Sampling ratés and expansion factors used for
each classification of vehicle types are given in Table
4-5 below.

At RAMA VI interview station, a target of 20% sampling
has been attained while on the Krung Thon station samplings
~ has not reached the 20% level, with that of passenger cars
being as low as 10%.
TABLE 4-5 SAMPLING RATE "AND EXPANSION FRCTOR
- (ROAD SIDE INTERVIEW O-D SURVEY)
Locat Lon Yehicle Traffic Volume | No.of | Saocpling Expension
Type Rate{%) factor
No./16h | Ko./24h | Sample.
¥otox 3108 3259 922 29.7 3.53
Cycle _
RAVA Car 12567 14582 3001 - 23.9 4.86
o Truck 3869 4238 | ‘1488 38.5 2.85
Bus 3148 3438 2073 65.9 1.66 -
Fotal 22692 25517 7484 33.0 3.41
Hotox 6869 7354 1225 17.8 6.00
Cycle
KRUNT Car 26580 30247 2651 10.0 11.41
zgou Truck 5539 | 6420 1736 31.3 3.70
' Bus 4040 4471 2440 60.4 1.83
Total 43028 41138 €827 15.9 6.03

- 4-21




2)

Results of roadside 1nterviews ;o L
The results of roadside 1nterviews can be descrlbed as
follows' '

a) 0-D traffic flow using RAMA VI Bridge is’ shown in
Pig. 4 10,

b) Average occupants for each vehicle type is shown in

Table 4-6.

¢)  Purposes of trip

' -The'cdmpOSitiOh'bf'ttip purposes for passenger car
and motorcycle are given in Table 4-7 for the traffic
using both bridges. Each of home-to work and business
purposes occupies almost a half of the total-trips.
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TABLE 4-6

Avérage Occupancy

PERSON
Average of Occupants
Vehicle Type
Rama VI Br. Krung Thon Br.
Motorcycle 1.35 1.35
Private car 2.10 2.35
Taxi 2.85 2.45
Light & ¥edium Bus 5.10 8.20
Heavy Bus 23.80 38.40
Light & Mediun Truck 2,75 3.45
Heavy Truck "2.45 2.45

TABLE 4-7 €OMPOSITION OF TRIP PURPOSE

. Rapa VI Br. Krung dhon Br.
Trip parpose [

~ [#otor |Private | Hotor | Private

Cycle Car Cycle Car

Home ot work | 44.9 | 43.2 | 3s.8 14.5
Business’ 5s1.4 | si.e 57.0 49.4
Hone to school] 3.7 5.2 4.2 6.1
Total 10¢.0 100.0 100.0 100.0
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CHAPTER 5 TRAFFIC FORECAST
-1 PURPOSE AND METHODOROGY

'  The'objeétiveS'iﬁ this section are to make investigation
‘' of the present traffic conditibhs'ahd to make estimates of
future traffic ﬁélumeiin the vicinities of RAMA VI Bridge and
its relevant roads on basis of available traffic-data. The

- ptinéipal pﬁrposés;of the forecast have been set as:

a) To détermine basic number of lanes.

b) To obtain basic design factors in the design of main
-~ bridge and its relevant roads and intersections.

c) To estimate users henefits.

In establishlng the methods of forecast in this cnapter,
the cOmplied results of Peasibility Study of the Nonthaburi
fiand Pathumthani Bridges Construction Project (hereinafter
reférred as NPB Study) and The Outer Ring Road Feasibility
Study (referred as ORR Study) and The Bangkok Suburban Trans-
portation Study {referred as BT Study) have been fully
‘utilized.

Some corrections and adjustments on these data and fore-
casting methods have been made since the zoning and purpose
of fbrecasting used in the previous studies were different
- from the present study and also new data have been obtained

| 'during the traffic survey performed in an earlier stage of
'this stuﬁy.

: Procedures of analysis of the study in flow chart are
describe@ in Fig.‘S.l.
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‘§-2 STUDY AREA AND PLANNING ZONES

| The study area which has been established in almost a
'dupllcate of the previous NPB and ORRS Studies including
Greater Bangkok Meétropolis and three Changwats of Nonthaburi,
pathumthanf and Samut Prakan and is shown in Pig. 5.2. The
.Whole'Study area'is'theh aggreqated and divided into 33
internal zones using the planning zones (28 zones) of NPB

study as shown in Fig. 5-3 in order to forecast a proper
future traffic volume of RAMA VI Brldqe.

| The whole Thailand outside of the study area is devided
into 8 external zones which is also a duplicate of NPB study
as shown in Fig. 5-4.
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6-3 'FOREcA’sT OF POPULATION AND EMPLOYMENT BY ZONES
‘The number of daily trip generatlon and attxact1on will
- be closely related with the population and employment of
inhabitants in the study area.
‘Popuiétion forecast by zones -

The population’ figures by zones for the four changwats

in the study area in each target year are shown in Table 2-2
~on the basis of which the zonal distribution of the popula-
t10n in each year ‘has been calculated

Year 19?8 and:1990

Populatlon flgures by amphoe have been calculated
_ on basis Of the actual figures in 1978 and estimated
figures in 19%0 both adopted in BT Study.

Year 1980 and 1985
The population by zones in 1986 and 1985 has been
figured out using linear interpolation between 1978 and
1990 of the zonal distribution fiqures.
Year 2000 )
The zonal distribution of population in year 2000
has been estimated on basis of land use plan using the
below listed average population demsities

High density mixed land use : 375 persons/ha
Low density'miiéd-iand use : 75 persons/ha
Aqricultural'land . : 6 persons/ha
The calculated flgures in each zone in each target year
is presented in Table 5-1 and in qu 5-5.

| The future distribution of populatidn is expected a
decrease in central districts of the city and an increase
in its outer fringe areas.

Particularly éhatp increase is expected to occur in the



neighbouring and relevant areas of Middle Ring Road “and
Outer Ring Road.

Employment

In determining job frequency and JOB distribution to

each zone of the study area, the calculation”methdds used'in
BT and ORR Studies have also been adopted.

Attentions should be paid to the following; findings:

"I} The job frequency (i.e. rate of employment:agaﬁnst‘
population) is expected to increase from_ﬁzt_in‘1978
to 28% in 1990 and 30% at the turn of the century.

11)  Minor adjustments have been made in"di'étribﬁting‘JOBs

' to each zones where major: industrial growth or large

scale re31dentlal development are expected,

Results of estimate are as follow in'Tabie 5;2,'Figa 5-6.
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Table 5-1 Population Projections in the Study Area by Zone

Zone

Population: {Thousand)

i

1978 | 1980 | 1985 | 1990 | 2000

1 | 137.2 141.6 |, 130.9 120.2 92.9

o T2 | 1233.6 | 1275.4 | 1185.8 | 1095.9 861.7
R 1 3651 381.9 |  365.7 349.3 | 297.8

a 265.2 | 285.1 | 291.5 | 297.9 | 297.1

- 1 26.8 20.0 | 30.0 31,0 | 343

[ 42,5 45.6 ' 46,4 47.3 50.9
7 314.6 | 337.6 | 344.1 | 350.5 | 377.3
'y 98.6 | 105.7 | 107.6 | 109.5 | 117.6

f 9 51.5 56.1 | 57.4 59.4 74.7
B ECE 120.3 | 128.0 | 122.6 | 116.5 | 112.0
11 - 163.8 189.7 | 263.2 336.7 580.1

12 102.0 | 112.5 | 124.1 | . 135.6 | 161.6

13 23.5 25.0 25.3 25.7 27.0

14 41.2 43.3 42.8 42.3 42.3

15 84.3 | 98.2 | 162.7| 227.2§{ 332.2

16 1311 | 153.4 | 24609 | 340.3 | 621.4

17 | 248.2 | 269.6 | 297.7| 325.6| 404.2

18 131.2°{ 146.1 170.8 195.5 259.4

19 289.2 | 307.4 | 327.0| 346.5 | 408.4

20 [476.8 | s522.2 | 717.8 | 949.0 | 1061.0

21 354,0°| 385.8 | 470.2 | s54.1 | s39.8

E 22 229.9 | 251.6 | 286.1 | 321.8 | 412.0
B 23 TN 76.0 95.3 | 114.51] 116.8
24 29.0 31.6 37.3 43.0 129.1

25 11.0 11.5 . 12.4 13.2 35, 4]

26 19.3 19.4 | 20.5 21.5 | 29.4

27 232 23.3 26.1 | 28.8 33.9

28 68.2 68.9 | 74.3 79.6 97.6

29 66.7 68.1 | 79.0 9.8 | 111.1

30 350.2 410.1] 789.5 | 1132.5 | 2013.9

31 113.4 124.5{ 136.5| -148.4| 218.6

32 75.7 83.0| 99.9| 116.7] 196.1

33 107.4 114.6] 120.1| 125.5( 135.3
Total Study Area |5866.8 6321.8| 7307.5 | 8291.3 10571.ﬂ
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.. TAble 5-2 Employment Projections in the Study Area by %one

B - Employmént (ThbuSand): .
zZone 11978 | 1980 | 1985 1990 | 2000
1 © 20.8 21:4 23.0 24,5 | 25,8
) 2 430,8 499.2 | 498.¢6 497.7. | 464.2 |
3 63.8 72.0° 85.6 99.2 | 118.2
4 32.5 81.3 ] s8.5 | 17.6 | 106.6
'S 6.1 6.8 8.9 11.0 12.7
6 5.5 6.8 | 10,2 13.5 | 16.9
B 7 41,9 49.0 | 67.4" 85.9 102.9
8 15.9 | 17.2 20.8 24.3 |  26.3
9 10.3 2.0 | 130 14.2 | 15.8
10 T24.1 26.7 26.1 25.4 | 23.8
11 a0 | a7 73,2 | 9%.06 | 114.0
12 17,5 | 2009 | 32.0] 43| sae
13 2.5 2.6 3.3 3.9 4.3
14 8.3 3.0 | 22.0 15.0 | 17.6
15 15,2 17.7 47.9 78.1 | 1229
16 21,3 25.6 44.2 | 62.6 | 127.8
17 51.0 52.6 58.1 63,5 5.7
18 28.6 37.1 59,5 81.8 | 128.7
19 - - B88.5 | 92.4 164.7 | 116.9 143.8
B 20 106.6 | 122.4 | 169.8 | 216.7 | 317.0
21 ' 59.4 64.6 | 102.2 139.3 215.1
22 28,4 29.6 51.4 72.9 | 108.0 |
B 23 5.0 5.3 13.2 21.0 | 23.4 |
24 2.4 3.2 | 5.3 7.4 24.4
25 1.6 2.0 | 30 2.2 | 13.4
26 1.5 1.7 2.2 2.6 3.8
27 1.2 1.4 2.2 2.9 3.7
28 5.2 5.9 8.3 10.6 14.1
29 - 4.0 4.1 | 9.7 15.3 21.1
30 6541 96.3 | 189.5 286}5_'“fET3TE%
Y 7.9 96| T13.0 16.3 25.7
32 7.6 9.1 25.0 40.9 72.2
.33 8.2 | 9.9 1 . 11.9 13.7 16.1
‘Total Study Area | 1278.9 | 1422,8 | 1854.9 | 2281.5 || 3171.2
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6-4 FORECAST OF TRIP PRODUCTION

The procedures used in forecasting trip production in
the study area are duplication of NPB Study which is also
based on the previous ORR Study and are shown in Fig. 5-7.

NO. OF POPULATION
IN STUDY AREA

NO. OF POPULATION
PER FAMILY

PRESENT,
KO. OF CARS &
KOTORCYCLES

L 4

HO. OF PAMILY

GROSS REGIONAL
DOMESTIC PRODUCT
(GROP)

WITHIN STUDY ARBA

‘NO. OF PAMILY

BY - INCOME CLASS

RELATIONSHIP

DISTRIBUTION OF
HOUSEHOLD IKCOME

GOVERNMENT

BETWEEN INCOME &

CAR OWNERSHIP

VEHICLE TRIP

POLICIES

E

HO. OF CARS &
MOTORCYCLES

PRESENT
KRO. OF TRUCKS

NQO. OF TRUCKS

PER DAY

TOTAL ~ VEHICLE
TRIP PRODUCTION

FIG. 5—7' PROCEDURE OF TRIP PRODUCTION FORECAST
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The established and forecast figures used in each pro-

cedures described in Fig, 5-7 are shown as beldw:

1}

X1}

itY)

Number of presons per family has been assumed as

the présent value of 5-7 to be remained unchangead
in the foresecable future,

The level of motorization and its growth rate
estimated in 19?3 in ORR Study are as shown in

Table 5-3.

Pro;ect1ons of relat10nsh1p between household
income and car ownership made in 1978 ORR Study

. are ‘shown in Fig. 5-8. Also a projection of disf

V)

v)

V1)

VIX}

tribution of income in 1978 and 2000 is suwmarised

in Fig,ISfQ. All projéctions are baséd:on_the
assumption that Gross Regional Domestic Product
(GRDP)‘within'the study area will increase at the
annual rate of 4.3% between 1990 and 2000.

The effect of relative priee change in ears and
fuel and restraint policies implemented by the
deernment, however, would cut the estimated growth
in the passencer car ownership by half and would
cause 75% of those household which prefefted to
own a car under the "no-restraint® policy, to
purchase a motorcycle instead. A COmpariéon of
‘the effects of the two alternative cases is given
in Table 5-4. |

The gIOch rate of vans and trucks ownership has
been assumed to’ be the same as the growth 1n GRDP
and resulting vehicles ownership forecasts are
given in Table 5—5

Véhicle trip rates have been determlned by both

rural and urban zones as shown in Table §.g.

'Forecasts of the total vehicle trip productLOns

(i e. total number of daily vehicle- trips) in each

_of forecast years are given in Table 5-7,
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Table 53 Prescent Level of Motorization and

Growth xote in the Study Axea

[ R L o ]
Descrintion Mi§i°ﬁ°f Nontha~ | Pathum- Samut- | Study
escripti a ; i Prakan Area

_ Bangkok buri thani

Cars 243,100 | 6,460 | 1,460 4,500 | 255,520

1978 v i e
Cars per 1000 1.3 1 ' .8 9.7  43.6
population 1978 313 18.2 4
- T .
Growth rate 1966] a4 : ; ' 1 23.1 11.6
et e 1.3 20.7 31.

Table 5-4 Level of Motorization under Alternative

Pricing and Policy Options

T Year | 1973 | 1980 | 1985 | 1950 | 2000
Description
‘ (billion Baht a1 T80 - 1. \
GRDP 962 prices) 69.2 81,1 108.7 1306.6§ 203.0
., ) [ars per 1000 | ' -
E;g PQpUIation jﬁ ._51 62 75 96
o E Mot les pe o ‘ n
Jplotorcycles per| . X . _
ﬁ»ui?1ooo population 23 22 21 19 16
@ o -
AR . _ _
o g Total 67 13 83 94 112
= 0 :
! . Cars per 1000 S .
s E opulation 44 48 53 6o . 70
8O0 Motorcyeles per : ' . 4
B_uj?looo_population 23 % 28 31; 736
w o o :
gow s
£ “Total 67 72 81 91 | 106
Table 5-5 Vehicle oﬁnérship Foxecast in Study Area .
' o (Thoﬁﬁaﬂd)
. Year - A DU ' :‘:
= _ 1978 | 1980 | 1985 | 1990 -
Vehicle ¢lass B ) o B 2??0:
i Motorcycles 135.05F"147;4 “188.6 | 244:3] 380.4
Cars . 255.2 | 294.1 | 376.5 | 473.6 | 740.0
Trucks _"?2.6' © 85.0} 1138 %-136.8 212.7
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rable

5-6 - Vehiélé Trip Rates

(Trip: per. day)

Véhiclé Class

Rural zone

" Urhan zone

_j.Motprcycic

3.50 5.93
. cars 3.50 4.50°
Truck 4.00 5.80

“Table 5-7 Total Vehicle Trip Productions in

Study Area
| 4'(Thouéand'Véhiéle Tripends per day)
Vehicles [
_ class Méto'r.c.ycles' Cars Trucks
Yearxr -

1978 1582,2 '2276.0 816.2
1980  1706.4 2610.6 950.4
1981 1808.4 2759.1 1010.1
1985 2216.4 3340.0 1248.0

1990 2816.7 4194.1 1548.8
2000 4467.4 1 6620.5 2446.0
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6-5 FORECAST OF TRIP GENERATION AND ATTRACTION BY ZONES
Trip generatlon and attractlon by zones for ‘each classi~

fied type of vehwles can be obtained by breakinq déwn 'the

total tr1p productién in the whole study area estimated in

the previous section 5-4, The same method was uaed in NPB

Study and the steps of analysis can be shown as below:

DISTRIBUTION POPULATION AND TRIP PRODUCTION
OF TRIP PURPOSES |3 | EMPLOYMENT BY IN STUDY AREA
BY LAND USE : ZONE . :

1

_ : , l '
| - -
TRIP GENERATIONS DALLY VERICLE TRIP egueamm»'t
AND ATTRACTION |[§ | ~TRIP RATE BY. AND A’ITR}\C‘I‘ION

MODEL BY TRIP ZONE _ BY ZONE

Fig., 5-10 Procedures in Fcfrécésting Trip
Genexration and Attraction by Zone
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I) Passenger vehicle trips including those of taxi and
motorcycle have been subsegently broken down by trip
purposes according to thé percentages described in
BT Study and adjusted for ecach category of land use.
Those pércentages are given in Table 5-8 and land
use by zone is shown in Pig. 5-11.

Table $5-8 Distribution of Car and Motorcyc¢le Trips
‘by Trip Purpose

. . Trip purpose
Zone Type ‘ T
o wew | ous ‘NHB
‘core | 27 a 32
Urban . _33 38 . | 29
Rural. | “40 | ‘35 | 25
Inner core | 27 | a1 | 32
outskirt 33 | 38 29
Special 33 38 | 29
Semi{ﬁrbah : 33 8 1 29

Note: NBW ... Home-Based Work
OHB ... Other Home-Based
" NHB ... Non Home-Based

5.20



II) A regression formula method was adopted in calculat-
“ing trip gencration and attraction in each zone.

The equation is described as follows:

'1 + bx2

where Y @ Trip QenerAtion and attraction in the
zZone
Xy ¢ Number of employmént in the zone
X, ¢ Number of population in the zone
a,b : parameters

Table 5-9 Parameteérs of Model of Trip Generatlon and
Attraction by Trip Purpose

‘ | Passengér vehicle trips Comm. veh.
Zone Type HBW. OHB NHB trip (COMM)
' a a b a b a
Core 0.99 | 1.01f 0.224| 1.65) 0.138 2.62
Urban 0.64 | 0.64] 0.077] 1.31]0.0m 1.57
Rural | o0.18| 0.16| 0.015| o0.50]0.027] 1.71
Inner Core | 0.65} 0.57]| 0.190] 0.01| 0.126 1.40

“Outskirt 0.30| 0.30] 0.037] o0.s9| 0.040 2.10
Special. |oe.65 ) 0.30}] 0.037] 1.01}] 0.126 2.62
Semi-Urban | 0.18 | 0.16| 0.015] 1.50] 0.017 2.10

The structural parameters were derived from O-D
Surveys conducted for ORR Study.

The total trip .géneration and attraction can be
obtained by summing up trips in each zone and sub-
sequenfly adjusted during the total trip production
in the study area as a control total.

III} Trip generation and attraction in each zone classi-
fied by type of vehicles for each of forecast years
'is given in Table 5-10.
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5-10 FORECAST OF TRIP GENERATION & ATTRACTION

TABLE.
IN THE STUDY AREA
(TRIP-ENDS/DAY)
BNE 991 ] ?gggg ﬁf;‘ge 2000 | 1981 'lsss'm' i535°] 7000 | 1381 | 1,9;;“'{ 1556 | 2000
L} 45730 476d0| 50320 ses0o| e3400f ostol de30| s3s10] 221t0| 23930 2s720] 30120 |
2 | etoreo]| 637310 esa160] e79210] 971450 245169 970190] 1005710 309500] 321330| 334360] 3514i0
3 | 236220] ¥52350] 171030] 203770 206790 225710] 2537%0] 301710] 6sss0| 76750] 87450] r0s430
4 | T92370) 114265 V35e20] 192450 149170] 169293] 194040] 2284950] 4e¢sa] 59570 e€e830] 102400
s e190] 1ce20] 13380] 1sss0] 12780] 1esoo] 19820] 27e70| 3s0e| 4290] saz0] sne0
6 | 1edss] 1sida] ] 2e690] 1ssen] 22e00] 2e3t0] 3aso]  aves] etze] v 10170
7 | 35930] “es310| 122310] 173010 115530] 143380) 181160] 235349 31530] 385307 4980] - €6mie
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-6 FORECAST OF TRIP DISTRIBUTION

Forecasting of trip distribution in this study has been
carried but‘acéordinq to the flow chart shown helow:

TRIP GENERATION
& ATTRACTION BY 1981
EACH Z0NE

ESTIMATION OF IN
TERZONAL TRIP BY
EACH ZOWE

'DISTANCE (TIME) OF
FUTURE .| TRAVEL BETWEEN ~ b
ZONE § TO ZONE 3§

ESTIMATION OF
ACTUAL TRIP
DISTRIBUTION
(GRAVITY MODEL)

SCREEN LINE
TRAFFIC VOLUME
& RESULT OF
ROABSIDE O-D
INTERVIEWS

—¥

|

ESTIMATION OF FUTURE
TRIP DISTRIBUTION
{FRATOR METHOD)

‘*ig. 5-12 Procedures in Forécasting Trip
Distribution



In the calculating process described in: the prcvious
sections, i.e, calculation of txip production, trlp genera-
tioh and’ attraction in each zone and further analysis of trip
dlstribution by a grav1ty model, the exxsting forecast data
in NPB, ORR and BT studies has been fully and freely utilized
However, in order to achievé more accuracy and reflnement in

traffic forecasts, the followzng adjustments’ have been addcd
to this study :

I} A screéen line has ‘been assumed on-the Chao Phraya
River 11ne and actuval traffic counts at all of
ex1st1ng six brldges were conducted.

Then the actual trafflc ccuntlngs on thé screén
line were compared with the cross-screén line
traffic volume obtained from O-D traffic natrices
pairs, thus correctlng the 0-D trafflc volume.

1I) Pinally sPECIflc present 1981 year 0-D txaffic data
has ‘been ad;usted USlng the Yesults obtalned from

actual trafflc counts at both of RAMA VI and Krung
Thon Brldges. :

The resultzng final 1981 0 D trafflc matrices forecast
in this traffic study can be dualy considerea to be as more
accurate and apbroprlate than those presented in the prev1ous
NPB and ORR studies for the present studies purposes.

Based on thus obta1ned present O-D traffic matrlces,

future 0-p traffie volume has been estxmatcd with steps of
computatlon given below: '
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La):

_~The preccntage of ‘intra~zonal trips against trip

generation and attraction of each Zone has been set
by type of zone, These intra-zonal trip rates which

were ‘used and: established for the ORR Study are shown
in Table 5.11 below.

 Nevertheless, intra- zonal t%ip'rate'for this study

has been establlshed as less than the above rate

values.

Table 5-1) 1Intra-zonal Trips Estimated by ORRS Expressed as

a Precentage of Generation & Attraction Trips

o o Motorcycle & Car :
Zone Type " ' Truck
o HBW OHB NHB
Core . { .65 -} 70 80 75
Urban 1 . e0 ' 65 75 65
TRural 3 60 65 70 85
. 'Inmmer Core |- .65 1 70 80 75
. Outskirt . | 60 .| 60 70 75
. _special - - 60 .60 65 60
- Semi-Urban .| . 70 - 70- | so 80

b)

ﬁheipreséht'distfibutiOn of traffi¢ is calculated

using a gravity model. As a gravity model the

- equation below has been used.

- A, O A
T, = 4 1 — 3
1) . b
i)
where T.. : Number of daily vehicle trlps between
SR “zoné i and zoneé j
Ai,'A. : Number of trips generation and
] attraction by zone i, j)
ks : Total travel time between zone i
3 and zoneé j
a, b t parameters
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The value of b has been‘detetmihed in_0RR-study of 1478,
Each value by trip purposés are shown helow:

Pable $5-12 Classified Value of b

01g§3 Ttip Purpose .Valgé of
Vehicles ' :
MotOnycle Home-Based Work | 1.2
Private car Other HOme?Based: R 9%
Paxi . Non'HOmeLBaSe ) 1.8
Truck : I 2.0

Present origin déstination tables which aré adjusted
by present survey are shown Appendix 5-1.

c) 'The'future trip:diStribution wasfestimatéd from
the present traffic pattern using the Prator
Method. In the célculation_of future traffic
'distributiOns,‘the effects of timé*shortenihg'and
ecéhoﬁy of running cost due to'improvement of the

future road network, have not been taken into con-
siderations.

It is considered necessary to estimate induced
traffic due to highway network improvement,
especially those of Middle Ring Road and RAMA VI
‘bridge in a further study.

Future origin destination tables are:shown'Appendix
5'?2,4-— )
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-7 FORECAST OF TRAFFIC IN THE STUDY AREA

5.1

1)

2)

Foreéast Method

Forécast Pfinciple

 The present RAMA VI Bridge is located at the northern

part of central district of Bangkok c1ty and constitutes
a portlon of urban arterial highway route

Thereforé thé trafflc volumé of the RAMA VI Bridge is
affected by not only RAMA VI Bridge relevant traffic

" but also by trafflc condition of central Bangkok.

_In this v1ew, it is de91rable to adopt a distribution

method u51ng ‘relation of speed and traffic volume apply-
ing.for.the whole nét work of GBA, in order to forecast
tréffic volume of RAMA VI Bridge. This method has not

" been adOpted in this study, ho»ever, due to limit of
_tlme and need of large computer and more staffs,

Thé'EOreéaSting method used in this study is
a), to assume traffic conditions ({speed) in the study
- area. o

'b) - to sum up traffic volume uSing RAMA VI Bridge from

0-D traffic volumé in compliance with the establish-
~ éd speed in a)

rcalculationiof converted traffi¢c has been therefore
“limited to that of RAMA VI Bridge in this study.

" Forec¢ast case

Forécasting year has been set as the years of 1985,
1990 and 2000.

Since the complétiéh year for the Outer Rinq Reoad,
which affects greatly to RAMA VI related traffic, has

not been certain, "with" and "without" cases are
studied for the year 1990.
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3) Compositlon of trafflc |

Vehicle classification, forecast composition of vehicle
and forecasting method used in this study are given
below. '

Table 5-13 Vehicle Composition and Forecasting

Method
fVehiéle .-CbmpositiOn ‘ FOrécast Method
B | Traffic Proper to | Assignment: _
CAR = RAMA VI Bridge Without RAMA VI Pr0]ect
& — ——
TRUCK Diverted Traffic _A531gnment

w;th - wlthout Pr0)ect

induced o Rate of induction
BUS o Incréase Rateé Method
MOTORCYCLE o Assignment

5.7.2 PEstablishment of Road Net Work

Road net works assumed for each of forecast year are
shoan in Fig, 3-14, 15, 16_(Chapter 3) :
quhway improvement which affects RAMA VI relevant traffic
will be mostly completed except the Quter Ring Road in
1985 and changes in road net work of 1990 and 2000 are
almost invisible.

Therefore, as link condition, two different cases are
prepared in forecast. -

Without ORR ....... 1985, 1990
Hith ORR LI I I IR ) 1990' 2000
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Travel speed for cach link has been assumed as shown

in Pig. 5 13.: Reasons for assuming are as below.

o

Streets in the central parts

Area within the Middle Ring Road is a congested area
at the present For this reason, increase of auto-
moblle trafflc and improvement of strecets will he

'counter ‘halanced and futuré speed of traffic is assumed

Lg as it is at the present. (12.5 or 17.5)

(23

(3)

(4)

(5)

Middle Ring.Road

For the propé?ed northern area and also for the
southérn'part;in undeﬁeloped area, running condition
is”favoréble and spéed is'set_as 25 km/hr. However,
fof'the-exiStingfparts of east gide and west side

_(Thonbﬁri) area, traffic congestion is taking place

at the‘present. Cdﬁéidéring'future traffic increase,

"speed is set as 12.5 km/hr.

Outside area of Middle Ring Road

‘The condition in,OuEéide area of MRR, which is suburhan

area running conditiOn;-is_good and speed of 17.5 -

40 km/h¥ can be assumed.

ExXpressway

EXpresswayTwill be‘uséd for automobiles only. Although

._spéed of 50 km/hr{caﬁ:be maintained on roadway,
resistance by toll-collecting will reduce its overall

speed to 25 kin/hr.

Super Highway and Outer Ring Road speed of 50 km/hr

has been;gpbliéd.
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. FIG.5-13 ROAD NETWORK & TRAVEL SPEED (Krafr.) (2000)
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5-7-3 FORECASTING METHOD FOR RAMA VI BRIDGE TRAFFIC

1) Composition of Trafftc
Traffic forccast has been conducted on 3 classifications
- of vehicles: car, truck and motercycle,
Traffic of cars and trucks consisted of three categories
namely, traffic proper to RAMA VI, diverted traffic, and
~ induced traffic,
For traffic proper, assignment will be made for "With
RAMA VI ﬁfidqe Project” case.
pivérted -traffic is calculated as the difference of
“With'prdjecp“ assignmént result and "Without project”
assignment result,

2)  calculation of Traffic Proper to RAMA VI and Diverted
- Traffic
a) draffic Allocation to Rama VI Bridge
" " A routé research is made to Find out the shortest
"tféveiling time'réquifed between two zones on different
' sidés of the Chao Phraya-Rivér, covering all zones and
comparing trips via all othér bridges against those
‘across Rama IV Bridge.
T:éffié allécation to the Rama VI Bridge was derived
‘baséd on the difference of time required between
 the two compared cases, making use of the rate of
- used Hodels shown in Table 5-14.
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Table 5-14 Utilization Rate Model (Car & Truck)

Travel time

via RAMA VI Bridge ‘Use Rate
minugs of
Trayel time RAMA VI Bridge

Via Other Bridge

Below ~ 12.5 minutes 100%'

- 7.5 ... -12.5 80
[ - 2.50.. - 7.5 | 65
- 2.5 ... 2.5 ' SGVT
7.5 ... 2.5 - 35
12.5 ... 7.5 20
- Moxe than 12,5 .... Q

The time required for the faéteSt'routeS‘hhs-béen -
determined as follows, 'In the case of "¢ith Rama VI
Project®, travel speeds are calculated as shown in
Table 5- 14, whereas in the case of “without Pro;ect“

5 minutes are added to a trip across the Rama VI

- Bridge 31nce travelling conditions of the existing

- Rama VI Brldge is poor.

According to the result of thig calculation however,
there 15 a discupency that the total traffic volume on
"the. Rama VI Bridge without PrOJect“, wnich is the sum
of the main_traff1¢ (proper)‘of_cars and trgcks, and
‘the bus traffie which is mentioned later, turns out to
be larger than the daily traffic volume of the existing
two lane bridge. 1In view of this, recalculation of the
traffic volume on RAMA VI Bridge is made taking the
daily traffic volume of the existing bridge, as stated
in ¢), as the:controliing limit value,
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c) The Daily capacity of the existing Rama VI Bridge is
established at 32,000 v.p.p,

* The.present hourly traffic capacity of the existing
Rama VI Bridge is approximately 1,300 vehicle per
lane, per hour, as illustrated in Fig. 4-9, Relation
between traffic voluime and speed.

The peak ratios of Rama VI Bridge at present are
10;5% for inbound and 10.0% for at out bound traffic.
‘These beak ratioé‘arc'éxpected to decrease in the
future along with the growth of traffic demand.

The present peak ratio of the Memorial Bridge is
about 7%. Rama VI Bridge is located farther off fron
the center of city than the Mermorial Bridge, and has
a nigher propprtion of cormmuting traffic., For this
reason the peak ratio of RAMA VI at the time when

traffic demand reaches its capacity is assuned at 8%.
The daily traffic volume therefore is:
1,350 : 0,08 x'2 % 32,000 vPD.
For details of the Differenées in trdvelinq tire, the rate
of ‘assignment for RAMA VI Bridge the traffic forecast for

" RAMA VI bridge, and the traffic allocation to RAMA VI

Bridge. See AppendiXek‘SFS, 5—6, 5-9, and 5-10 respectively,
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3)

1)

Calenlation of Induced Traffic o

Since present pattern method has been used in célculatlng
future 0-D traffic volume, increase in 0-D traffic assumed
by completion of Ring Roads (MRR and ORR) and new RAMA VI
Bridge has not been taken into considerations.

In this séction, induced traffic vblume, future O-D traffic
which is expécted to increase by the effects of nighway

improvements, will be calculated. . _

In calculation, concept of a gravity model has been used
The qravxty model is shown in previous 5 ?, and formula
used for induced traffic volune is:

A Tij = T'ij - Tij'
) ti4
-m {G -

where rbTij Induced traffic between zone i to zone j

aw

Number of daily vehicle tvips betweeén Zone

. "

i to zone j (without improvements case)
T!. : Numbér of daily vehicle trips between zone
i to zone j {with impfoVemenfs.case)
Travel time betﬂeeﬁ_ZOne i to zone j -

ﬁ
H-
et
L1}

{with improvements case)
Travel time between zone i to zone j

-

I
s
e

(without improvements case)

Rate of induced traffic and the result of calculation are
as shown in APPENDICES 5-7 and 5-11.

-Motorcycle

Substantial reduction of travel time doés not occurred
even in congested road for motorcycle. Therefore the

shortest route is selected in consideration for motorcycle.
Utilization rate of RAMA VI Bridge is established on a
basic of difference of'distance against via other bridge

~ travel as 3 categories of 1602, 50% and 0%,

Results of calculation is shown in Appendix 5-6, 5« 8.
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5} " Bus.
 Puture traffic volume of bus may be changed according
to the beélow stated factors. |

a) ‘Increase of bus traffic due to population and employ-
_ lment increase along existing bus routes,
b} ‘Extension of ‘bus routes due to improved Middle Ring
ERoad. _
¢) ﬁciatiVé tédﬁétiohﬂof bus due Lo increased traffic by
privately owned vehicle traffic.

It is difficult to estimate the effects of b) and ¢) and both
effects can be couﬁter—balanced.

Only forecast of increase factor in a) has been made in this
study. - ' - ' '

Bus'rOptes passinglthrough the existing RAMA VI Bridge have
theiy 6rigin'ahd'GEStination'in wide area of GBA and further
’ékpansiOh'Qf:bus routes network can be expected after comple-~
tion of Middle Ring Road.

Future bus traffic volume will: increase as population and
employment grow up in GBA. Therefore, the following formula
has bren set up to forecast future bus traffic.

ture Bis (bp) = b x L [PE. . FE
Future Bus (Bf} = Bp X-z lPD _E;

Future Bus Traffic on RAMA VI Bridge

Whéfe‘ : Bp
' ' :Bp'::Present | "
Pr s Future POpulatlon in the Study Area
Ppii”Present "
‘Ef ¢ Fature EmDIOyment in the Study Avea
Ep @ Present | n

The results shown in Tabie.5é153
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Table 5-~15 . Forecast of Bus Traffic on RAMA VI Bridge

i Population Employment eraffle
“(t,000) (1,000) Bus Trafflc
1981 6,518.9 | 1,509,2 3,440
' (L.oo) |  (1.00} - (1.00)
1985 7,307.5 1,854.9 4,100
(1.12) {(1.23) (1.19}
1990 | 8,200.3 | 2,280.5 4,800
(1.27) (1.51) o 1.40)
2000 | 10,571.9 | 3,171.2 6,400
(1.62) (2.10) (1.86)

. ‘The growth rate of bus traffic will be somewhere between those
of population and employment. '

'5~7~4-,Resu1ts of Traffic.Forecast on RAMA VI-Bridge

- A Summary table of forecast is shown in Table 5~ 16.

The traffic flow us:ng the New RAMA VI Brxdge is given in Fig.
5-14,

1)

Relation with Ring Roads.

- Since the RAMA VI Bridge is a part of the Middle Ring Road,

the former is affected by the improvement of theée latter.
The Outer Ring Road is- planned to be located outside the
MRR and is in a comnetitive relation with the MRR.
Consequently the ORR affects the RAMA VI Brldge.

The future trend of RAMA VI and relationship between the
constructlon of the Rlng Roads are shown in qu. 5-15.

a) TIn case the MRR and the hew RAMA vI Bridge has been
completed by 1985 the traffic volume at the RAMA VI
Bridge is increased’ from 29,000 veh/day to 53,000 veh/
day.. The increase dlrectly affected by ‘the MRR conmple-
‘tion is approxinately 24,000 veh/day..

O-D of increased traffic are inter zonel traffic bEthEQD

Thonburi side zones of (7) {8’ (22) (23) {40) (41) to
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2)

‘North Bangkok zones of (11) (12) (15) (16) (31} (32)
(33) (35) (36) (37) and west ‘zones of (18) (19) (20)
(30) (34).
b) If the ORR could be completed by 1990, the new RAMA VI
- Bridge traffic would decreased to 56,000 veh/day from
' 69,000 veh/day. Approximately 13,000 veh/day would
divert to the ORR.
| The maiﬁ'o—ns pair of these diverted traffic are
. between (22) - (23] (40) (41) and {12) (13) (15) (18} (39)
{32) (34] (37).
; Therefore, the time schedule of the ORR construction is
é-very_important since the traffic of RAMA VI is greatly
iﬁfluenCed bY'the'ORRf
Traffic volume and number of lanes
In views of sufvey results of the present traffic volume

"and also those of the: traffic congested Memorial Bridge,

the eritical traffic capacity can be estimated at 16,000

' veh/day for one lane of a bridge on the Chao Phraya River.

The design level of service C of AASHTO is calculated as

0.8 of max;mum_capaclty, ‘design capacity is determined as

16,000 x 6.8 = 13,000 veh/day/lane. MHence, design traffic
capacity'for:a btidge on the'Chao Phraya River is 52,000
veh/day for 4- -lane bridge and 78,000 veh/day for 6- lane
brldge.

a) The traffic_of the RAMA VI Bridge will reach its 4-
"lane design capacity in 1985. Considering
traffic after 1985, 4-lane bridge is insufficient.
Nevertheless, in'éase of the ORR's earlier construaction,
ﬁ—lane'will be sufficient enocugh until 1990.

b) 1In 2000, tﬁe_RAHA VI Bridge traffic will exceed its

deSigh'capaCity and almost reach at its critical
traffic capacity.
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'.Table 5-16 Resﬁlt of Trafflc Forecast
on RAMA VI Br.

5-44

(VEH/DAY) -
N . e o —— :
| 'CASE . 1990 .
C | 1985 without | with = 2000
. ) . : . BuRlRu D.R..R._ :
Traffic Proper L . -] o
To RAMA VI Br, 22,700 22,100 22,900 | 21,800
Diverted o e - |
Traffic 14,300 27,700 17,500 [ 44,700
& [Teaucea N R |
Traffic . . 2,300 2,300 2,300 2,300
Total 39,300 | 52,100 | 42,700 | 8,800
Traffic Proper o |
To RAMA VI Br. 5,200 5,100 4,300 | 3,800
> ! - | . .
| pivertea- o '
¥ | Traffic 3,600 6,600 3,200 | 9,100
2 'Iféa-uc_ed ' _ ,
BT arateic 600" 600 600 600
Total 9,400 | 12,300 | 8,100 | 13,500
1 mus 4,100 f ‘4,600 | 4,800 | 6,400
- GRAND TOTAL 52,800 | €9,200 | 55,600 | 88,700
MOTORCYCLE 2,500 3,500 3,500 | 5,400
NOTE : O.R.R. OUTER RING ROAD.




5-7~% 'Tfaffic'ﬁiow around RAMA VI'Bfidge

Future traffic volume forecast around the RAMA VI bridge
is shown in Pig. 5-16. This forccast traffic volume has heen
estimated using both assigned traffic and present traffic flow.

Viehing this estimate, improvement of relevant roads around
the RAMA VI bridge has been studied.

' BANGKOK SIDE:

Traffic flow at the Pracha Rat I Intersection adjacent to
the approach of the RAMA VI bridge shows its overwhelmingly
1afge velume in'thr0ugh traffic to the Wongsawang Road followed
‘next by right and left turn traffic, Therefore the traffic
trealment at this Intersection becomes one of the most important
problem in this study. Intersection traffic treatment such as
a flyovér should be taken into engineering considerations.

Same kind of probleﬁs have to be considered on the intersec-

tion between the Wongsawang Road and Krung Thep - Nonthaburi
'Road.

THONBURL SIDE 1

Since a feSidential development has been planned along
route 3215, future traffic will increase on R3215 especially
in the year of 2000, Traffic treatment at the intersection
_ between Route 3215 and Chatan-Sanitwong Road has to be planned
" in near future. The Charan Sanitwong Road is the only arterial
highway in the district of Thonburi side and it constitutes a
part of the Middle Ring Road, so traffic demand on this arterial
road increases as it goes to thé south. Especially beyond
Pracha Rat I Road to the south, future traffic volume becomes
as much as 97,000 veh/day in 1990 and 144,000 veh/day in 2000
which are both far éxceeding its serviceable capacity.

Viewing the above stated éircumstantes, it is strongly
recommended that the whole networks of streets in Thonburi
side including the Middle Ring Road should be studied for its

renovation in the future.
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"CHAPTER 6 DESIGN PRINCIPLES
8-1 GENERAL

The scope of the study area has been set as follows:

" 7Thonburi side ,....

The point conne¢ting with Charan Sanitwong Road or the
starting pdint'OE improvement work of Charan Sanitwong Road.
Bangkok side .....

Wongsawang - Pibul Songkhram Intersection.

The following basic design principles have been determined
and adopted at the start of these engineéring studies.

1) The study area for this project constitutes an
important section of the Middle Ring Road, a
crossing over Chao Pnraya River,

.Therefote, the design should be in good harmony with
the whole configuration of Middle Ring Road.

2) Middle Ring Road is principally a surface arterial
~ 'street system. The adaptation of intersections at
" grade will not be excluded in the design.

3) To achleve smooth traffic movement at 1ntersect10ns
to increase intersection traffic capacity is highly
important. Otherwise any appropriate design standard
‘used for travel roadways of Middle Ring Road will
:becbme’meanihglegs.

6-2 BASIC NUMBER OF LANES

- The basic numbexr of lanes to be used for the New RAMA VI
Bridge has been deliberately studied. The adoption of 6 lane
has been determined as the result. Designing a 4 lane

bridge has also been investigatéd for the undermentioned
reasons,

1) Provided with rather lower capacity of intersections
at grade, a 4 lane bridge may be more harmonious
in terms of capacity.
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2)

In urban'artétial7suffaCé steéts,; the outermost curb
lane is often used for parking, loading and unloading
purposes., For roadways of a bridge, such Juses- are
impOSsible and unnecessary. In these cases the number
of lanes of a bridge can be reduced logically.

On the other hand the reasons to adopt a 6- lane bridge
aré as follows: ' '

1)

2)

3)

o . _ Sy . )
The Middle Ring Road has been designed as 8-lane

~urban arterial highway in its easte#n and sOQEhetn

portions, the:former'of which has been opénedipn 26

~August 1981. The half of remaining‘sectioﬁs'have

beéen planned with 6-lane cross-séction and already
are being in use as 6-lane arterial. ‘Therefore the
use of 4~lane:desigh'on the New RAHA,VI Brid§e'seétion
will not be in harmony with the rest of Middle Ring
Road design, o

Forecast traffic volumes‘desctibed in the prévious
chapter are 53,000 veh/day in 1985 and 92,000 veh/day
in 2000 the latter of which is appropriate volume for
6-1ane‘roadway. |

'Por the whole lenqth'bf Middle Ring Road oh'the_
‘Thonburi side the outside curb lané of 6-lane roadway

is being used as an exclu31ve bus lane or a preferen—

‘tial bus lane at the présent. ‘Also the bus traffic

on the existing RAMA VI Bridge is observed as much as

3,400 veh/day and almost 15% of the whole traffic

using the bridge. Thus importance of ‘bus transporta-
tion as public mass transit wil) be more and more
emphasized in the future., - ]

In view of above’ consideratlons, the use of a 4-lane

- bridge for the project has been considered improper

because a bus lane can not be provided on a 4-lane .
bridge.



Furthermore, in designinq the New RAMA VI Bridge as a 6~

lane bridge, the possibility of adopting stage construction
has bheen studied,

Stage c¢onstruction methods are conceivable in two
‘different ways. ‘The one is to build a 3-lane bridge to he
used as one way traffic roadway and utilize the existing
hridqe as one-way for opposite traffic.

The second method is to build a 3-lane Bridge to be used
for two-way operation.

The Team has entirely eliminated the adoption of stage
construction for this prbjeét’on the following recasons.

1) The whole Middle Ring Road has been, or will be, in
‘serviceé as a 6-~lane arterial circumferential highway
system in the very near future.

2) The forecast traffic volume of 53,000 veh/day in the
year 1985 is already proportionate with the design
capacity of 4-lane highway. Therefore traffic con-

gestion will occux in case of 3-lane xoadway
application.

3)  adoption of a 6-lane bridge can well be )ustlflEG
as SUfflClent economic benefit can be achieved.

4) The first idea of stage construction has been abandoned
because the existing RAMA VI Bridge will not be able
to be in service for long period of time, since the
substructure of the bridge has been deteriorated
severely and already 12-ton limits of loading have to
‘be ‘applied at the present.

5} Although concrete slab of the existing bridge can be
rebuilt immediately after the completion of the New
RAMA VI Bridge, it will not be economical in case the
bridge could only be used for foreseeable short period
of time.



6)

7)

8)

Since the time of dual track improvement of the
railway has been set at rather near fqture,”the
space of time between first and finél'staQQS of
construction would be too short for jﬂstifying_
stage construction methods, |

The second idea of stage construction method has
been also eliminated from our study choice due to
the reasons that the traffic volume of the exlsting
bridge has already exceeded 20,000 veh/day level
which is the design service level for 2-lane highway.
The traffic volume of the proposed RAMA VI Bridge
has been estimated to exceed 50,000 - 60,000 veh/day
design service level which necessitates 4-lane |
highway within only 10 year period of time from the
cOmolétibn of the proposed new bridge, thUS'réducing=
merits of stage constructlon methods to a 10her

degree. ¢

6—3 DESIGN CRITERIA

6~3~1 Geometric Design Criteria for the Project

The geometric design criteria for the project have been

selected in accordance with "a Policy on Geometric: Deszqn of
Rural Highways®” (AASHTO)

The design c¢riteria to be addptéd are,

Minimum Right of way width 30 m
Lane width  3.25m
Outer shoulder width | 0.5 mn
‘Inner shoulder width 0.5 m
Median width (6 lane road) 4.0 i

Design speed
~ Bridge and Inteérsection 60 kn/h
~ Ramp way 30 knn/h



-Horizontal alignment

- Absolute minimumn 130 m

~ Desirable fin frum 200 m
Vertical alignment

~ Absolute minimum (60km/h) 5 %

(30knn/h}y 7 3

~ Desirable minimum(60km/h) 4 3

(30km/h) 5 3

Spiral transition curves will be provided to horizontal
circular curves and parabolic vertical curves will pe provided
at all chanqes of grade. The requirements with regard to
. minimum sight distances on horizontal and vertical curves
will be in accordance with AASHTO recormendations.

The typical cross sections for the connecting roads are
shown in Pig. 6-1,
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6-3-2
o "

2)7

5)

‘Main Bridge Design

Bridge Type : Prestressed Concrete Bridge.
Road Widths on Bridges are shown in Pig. 6~2,
Clearance for Navlgation on the Chao Phraya River,
Vertical Clearance 5 50 metres above HWL
(7.50 metres above MSL)
Horizontal Clearance 60.00 metres
* In case of a skew brldge._lnfluence of skew
angle of fiver étream and new bridge should
be taken into con51derat10ns.
Design standard
jThe Standard Speciflcatlons of Highway Bridges of
. The American Association of State Highway and Trans-
fportatlon Officials (AASHTO) is adopted as design
“standard of the proposed Bridge. In compliance with
 thé actual traffic involving those of heavy trucks
in GBA, the British Standards of Steel, Concrete and
 Composite Bridges (BS 5400) is specifically adopted
for live load instead of AASHTO.
The number of units of H.B. loading is 45 (BS 5400).
Loadings
The loadings which have to be considered on the design
of New Rama VI Bridge are shown as follows:
-~ Dead loads
- Traffic live load and impact
{BS 5400 -~ 45 Units)
- Wind loads
- Stream current force
~ Impact fyom river traffic
- Earth pressure
- Thermal force
In addition to those loadlngs, there are some specific
loadings which have to be taken into accounts for a
bridge in Bangkok area, such as:
- Winﬁ loads
W =180 K9/s.m. for superstructure
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~ Impact from river traffic |

A survey for river traffic in the vicinity of
New Rama VI Bridge shows that a case of colli-
sion by a convoy of seven barges of 500 tons
weight had occurred, In this study the
influence of impact from a 500 ton barge and
equivalént velocity of river stream shall be
considered. |

~ Stream current force
Stream current with velocity of 3 metres/sec.
shall be considered in designing foundation.

~ Thermal force ' o
Pemperature fluctuation of from 5°C to 45°C
shall be considered in design of the bridge,
And temperatuie difference between upper deck
slab and bottom slab of box girder shall be
assumed as 10°C. |
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CHAPTER 7 SELECTION OF ROUTE
71 GENERAL
Since the cnvironmental conditions around the present
RAMA VI Bridge are so complicated that it is very difficult
to determine the Optimal solution as regards to the location

'and aliQnment,_both'horizOntaI and vertical, of the proposed

bridge and its approaches without accompanying some degree of
disadvantages. '

- The basic design principles for seleéction of routes have
been set up as follows:

1) Route alternatives should be proposed and listed
és many ways as possible.

2y Any alternative should be deleted from the list when
even a single fatal disadvantage is found during
the first stage of route selecting process,

3} The remaining alternatives as well as those of minor
variations should befthoroughly studied in more
careful and detailed procedure conparing every aspect
of design factors. The characteristics of each alter-
native shall be described in more quantification.

4) A comprehensive cbmparison list will be prepared as

' regards to the selected alternatives which have
'reﬁaihed'throhgh'thé first step of sieving and will
be presented to PWD for review.

S)' Piﬁ&lvﬁglection of the optimal zoute will be made,
and it is'shhject to the final PWD approval.

7-2 ALTERNATIVES OF ROUTE
The following five méjor alternatives were proposed at
the first stage of the study.

Alternative I (Widening of the existing bridge)
This alternative has been described in the Scope
of Work, as either expanding the width of the



RAMA’ VI ‘Bridge or: building a new bridge in
ad;acent and paralle) with the present brldge.

' hlternative 11 (North Route No.1l) |

The plan is shown as a scheme in Fig. 7-1.

"~ This plan eénables a'smeoth'conneetIOneeto

Middle Ring Road making best use of the present
‘alignment while expanding and improving into a
wider cross-section. As a result, the main river
bridge will have its horizontal alignment in a

5- shaped curve,

Alternative III (North Route No.2)
The plan is shown as a’ schemeiin Fig. 7-2.

" Thé right-angled alanment in v101n1ty of High-~
‘way R3215 will be imnroved The . radlus of 300 m
strong can be adopted, and a straight line
alignment for the mafn brldge:achieved.

In ‘each of Alternative II and IIT, a different plan has
been Studled for the Bangkok side intersect1on respectively,

thus making the total number of combination of alternatives
as 4{2 x 2).

Alternative IV (South Route No 1)

As shown in Flg. 7-3, this route has been selected
on the south side of the present bridge using a
" larger radius of curvature.
Although four 1ntersection treatments near R3215
can be omltted on nhe other hand one connection
“with Charan Sanltwong Road and one intersection-
‘at-grade must be added. . Also a right angled :
‘alzqnment at angsawang.— Pibul Songkhram Inter-

section has" to be used as ‘a part of Middle Ring
Road.

Alternative V (South Routs’ No.2)
As shown in Fig. 7-4, this plan is to build a
new bridge on the south side of old one taking
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the minimim distance of 100 m (centre to centre)
‘between the two bridges avolding the risk of
affecting present pier foundations.

7-3 REJECTION OF ALTERNATIVES
Amohg—the five alternatives presented in the previous
_section’ 7-2, Alternative I, IV and V have been rejected from

the 1list at carlier stage of comparative study while studying
large-scale 1/6600 aerial maps.

" The reasons for rejeétibn are stated below.

1) Alternative I (Widening plan)
“The substfucture of the existing bridge is observed
“to bhe in a vexry dangerous condition, not'only the
bridge is impossible to be expanded into wider cross-
section, but it will not be maintained safely to
load the presént.road or railway traffic. 7
Vibration of the second Bangkok side pier can he
‘easily felt while automobiles or trains are passing
through the bridge.
To build a new bridge in parallel with the old bridge
will be very risky in view of well-type foundation
use_d.fot the bridge and also from possible scouring
during construction. A new parallel bridge will
have more demerits than its merits because no align-
ment improvement or shorténing of distance in route
‘planning can be achieved in this case. Even a single
element of the above mentioned reasons has been
considered to be fatal, and Alterantive I has been
omitted from the choice in the stage of studying
1/6600 aerial maps.

2) Alternative V {South Route No.2)
The pian has an'advantagé of having léss relocation
problems. The sharp right-angled alignment used by
Middle Ring Road traffic will be fatal enough to offset
this merit. Also thexe exists a large lumber yard on
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Bangkok side on the south 0£ present'taL1way line )
giving difficult compensation problem. The plan has
been abandoned at 1/6600 map study stage.

3) Alternative IV (South Route No.l}
In this plan construction can be carried out without
inv01v1ng the present roads. Purtherwmore travelling
- distance connécting Charan Sanitwong Roéd'Witﬁ'both
Wongsawang Road and Pibul Songkhram Road can be
shortened by about 200 m, and the distance of the
former and Pracha Rat I Road will be reduced by as
mach 1,800 m., .
Even in view of increased travelling distance on
R3215. the total benéfits for traffic users will be
paximum. The plan, howeveyr, has a big dréwback.
a) The construction cost will rise because most
"sections haveé to be newly built and also land
acquisition will be expensive. The total area
of land acquisition will be 46,000 sq.m., and
equals to twice as much of -North Routes plans..

b} On the Bangkok side, compensation will be necessary
for ¥Yelocating the lumber yafd including its
railway extension line, and there is another
factory under construction. .

¢} The route will involve the 109'9wamp area for
which some special soil engineering considerations

. will become necessary.

dj Longer detour for R3215 and EGAT Sub- station users

will be inevitable.

1)

Due to the reasons stated above, the Alternative IV was
discardeéed at 1/6600 map studying stage.

7-4 SELECTION OF OPTIMUM 'Rour‘e

The most attractive alternative has been selected after a
overall evaluation of all alternatives comparing with 1/2500



scale maps of Alternatives IY and KII which had survived

thto@gh investigation of earlier stages. The results of the
comparison are described‘below as regards with the two separated
study areas, Qné for Bangkok side and the other for Thonburi
sidé plus the main river bridge arca.

7-4-1  Bangkok Side

In both Alternative II and IIT of North Route plans, the
west lqg of Wongsawang - Pibul Songkhram intersection will bhe
utilized as part of Middle Ring Road.

In case of extending the present Pracha Rat 1 Road into
the above mentioned west leg, appropriate vertical clearance
of xamps will not be attained. Also traffic treatment at
intersection will be difficult in terms of traffic flow
movements ., | '

Therefore the extended section of Pracha Rat I has to be
placed on:éhe south leg which is being utilized by the present
RAMA VI traffic,

As a result, two designs are conceivable for the new
Wongsawang - Pibul Songkhram Interxsection. One solution will
be the plan of extending the Pracha Rat I Road into south in
a straight line as described previously in Fig. 7-}. The
second is the plan in which the extension is made into south-
kést-in & somewhat inclined alignment as shown in Pig. 7-2.
The details are shown in Fig. 7-5 and Fig. 7-6 using scale
map of 1/2500.

Thé Alternative II in which Pracha Rat I Road will be
extended into south directly from Wongsawang - Pibul Songkhram
- Intersection will bring a shorter travelling distance for
Pracha Rat I user, and also intersection traffic can be treated
in somewhat more advantageous way.

The plan, however, will need more land purchases including
lumber yard and its railway freight extension. Drainage
under the railway viaduct will bring some engineering problems
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in comparison with the Alternative III. Furthermoré, traffic
treatment durinq construction will he much more difficult in
Alternative IY than in Alternative IIT. o

Upon consideration of all these factors, Alternative 111
has been basically considered to be a more practical and
attractive plan for the design of Bangkok side approach area.
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7-4-2 Thonburi side Intersection and the‘Mein Bridge

The characteristics and Design objectlve for the séction
including the existing RAMA VI Bridge and the eXisting rallway
crossing on Thonburi side has been deliberately studled._

The main points of consideration ace stated below.

1) Alternat1Ves studies.

EThe three different alternatives compared are shown
in Pig. 7-7, Fig 7-8 and Fiq. 7-9 using scale map .
of 1/2500. : '

‘As the first two of alternatives are in the ‘same
category of des1gning concept as with Alternative 11,
they" w111 be named as Alternative II—a and ‘I1I-b
respectlvely. The last one which is in the same
design category with the previous Alternative IXX
will be refered as Alternatlve III.

a}) The section défined above constitutes the only

| section of Middle Ring Road (MRR). haV1ng right-

_ angled alignment. It is considered de51rable,
therefore, to acheive a larger curvature in
horizontal allqnment in design to conform with
overall conflguratlon of whéle MRR systen.

b) In the vicinity of the above-mentioned area,
there exist 4 intersections at qrade and 2 access
openings utilized by traffic for the BMA Bus
Terminal and North Bangkok Electricity Generating

' Substation of EGAT. ‘ .
Therefore, the proposed new intersection should
be utilized as smoothly as possible by traffic |
using these intersections and access openlngs.

On the other hand, these intersections at grade
and access openings should not be obstructive
against the through traffic of MR|R.

Alterhative IT-a is a plan of intersection 1mprove—'
ment because the alignment is inevitably involved
with the R3215 intersection vicinity. As the two of

7-12



acCeSS_opénLngs'are treated in tﬁo-way frontage road,
the number of intersection can be reduced from the
pféSent six to'the future four. Also the plan can
be characterized basically as a widening improve-
ment of the present roads.,
As a results, the new main bridge can be designed in
~ a S-shaped alignment having a larger radius of 800-
1200 m.
in Alternatlvc I1-b, on the other hand, the traffic
from both R3215 and EGAT will use a round-about which
results in increased need of weaving but reduced
nunber of stoppages. |
 Having an one-way frontage road under the abutment
of the main bridge, twWo access openings can be omitted
‘in this plan. _
The plan has been deéigned for a more'aggressive use
of_One—way frontage road even with paying more sacri-
fices of making longer detours. It also can he p01nted
- ‘out’ that in this Plan an over-all regional redevelop-
ment plan should be carried out during and after
construction since the land acquisition cost around
present R3215 and EGAT will become overly expensive.
Alternative III is intended to use the existing roads
and to make a connection from the new Middle Ring
 Road by bulldxng two intersection -at-grade, as a
result, the Middle Ring Road can be placed in a
better aiignmeht‘havinq:rather larger radius of
curvaiure of 300.m:stroﬂg. The new route in this
plan has béen selected in such a way as to avoid
large'buiidihg relocation, that unfavorable effects
to the néighbdring ¢ommunities can be reduced to the
minimam, - '
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2) cComparative Studies,
' These three alternatives have becn studied in an
overall evaluation., (see Fig. 7-10, 11, 12)

The results of comparisons made are described in
Table 7~1.

Table 7-1° {1} Comparative Evaluation List for 3 Alternatives

Item RAlternative 1 ‘ Alternative 2 Alternative 3

Alta 1:2 intersections at grade (ISAG) can be reduced.
Traffic halts at intersections more frequent.,
Alignment improveuent basically infeasible.
Second degree of relocation nuisance involved.

Altn 2:2 iatersections treated as rounG-abouts.

: Rumbers 0f intersections reduced, by adopting

' . one-way frontage-roads (sideways}

Concept Must detour.,

Large Scale relocation of inhabitants necessary.

Altn 3: Horizontal alignment can be gradiose in conform
with whole MRR systen,
Nurbers of intersections ean be limited tominimusi
Shorter detour.
Impacts to surrounding communities can be
minimized.

‘Minioum Radius of Curvature 65m 200n 320

Horizontal Alignent of Bridge| R=800-1200| R=800-1200 |straignt

. Signalized 2 2 2
Numher : '
of _ Not signalized 2 2 0
Intersection |
Total 4 4 2
Superelevation at 2% 4% (60xn/m) 3% (60xn/n)
intexsection | ‘ 5% (80km/h) |4% (80xm/h)

7D1fference of sPeed b&tween

through and turning Hin Medium Hax
Traffic safety 2 non 2 non-sig- [only high
' signal nal inter- |speed is a
inter- sections problem
sections ‘4 weaving
sections
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ifference of Distance compared to the existing

Difference of Veh.Kilometef o]

Number of stops in 1981(2106)

Table 7-1(2)

Item

Altn,1l.

Altn.2.

in 1981 (x L0%)

Altn.3,
| Bangkox | ~240 ~305 -360
theough [ snbur s -240 | - -305 ~360
- | oy =305 . . | 360 e
_ Bangkok -240 305 305 2360 360
S_-P- ‘ . 0 *110 . 3
Thonburi 0 0 0 L4130 +120
| N 230 -260 >
ap Banqkpk . »240 | 3os -305 _260 260
P — _ 0 = 35
Thonburi. 0 0 0 - 35 35
| Bangkok | =240 -303 - ose “3H0 550
| <207 =310 _
3215 | ¥240 - 0 :
Thonburi 0 4120 0 o
Bangkok | ~240 =305 L0 3100 50
\ _ -175 _-310 _
EGAT | ' +120 — 0 ]
"I'honbu'ti: 0 o + 60 0 .0
[ a7e -365 4190
B.T. . % 20 1610 - 0
‘Thonbugg‘ o + 10 - 65 +270 o 0
+370 : +885 : + 70 :
_ Bangkok +410 i399 425 1655 + 70 + 70
N.B. : ¥ 20 - 460 ~ 0
‘Thonburi 0 ._+ 10. s +230 - o 0
) | Bangxox 20.867 -1.102 -1.301
through | onburs -0.841 ~0.841 -1.261
- Bangkok 0.131 | 2187 4 440 | 0270 500
: _ -0.113 -0.170
' Thonbur § 0 0' #0.070 | - 0
. * ~0.189 _ T -oms
_ Bangkok 0.149 | o'ge -0.143 | T 0100 0.
EGAT T 10.110 : —
.| Thonburi o o ‘ +0.055 ]
“Total “1.988 | 1.1 -2.843
[ Bangxox | 23 6.21 [y 3.0 | () 3.0
Ehrough ) onburi | (2) 6.28 [ (20  6.28 | (1) 3.4
| iDo.4a_; o) o, © o, ...
215 Bangxok._ -(2)0.88)0‘66 (1)0.44) 0.22 (1)0.44) 0.22
e {1)0.47_ . . - {110.47 - (1)0.47, -
- . g . 02 - : ) - - -
Tronburd | 37 0.2 | 94Ty 0,24 0y o) ©0-24
— 0w o @ o © o .
paar | | 1)0.44%22 | (yo.aa’ 022 | 1yq.480 022
N * T(1.39, (1)0.69, _ {1)0.69, . __
7 Thonburi _(1)0'55)0.97 (0) 0) 0,35 {0) 0) 0.35 |
Total 14,58 10,41 7.27
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Table 7-1{(3)

Men.l, | Aen.2. | alen.3.

Altn. ‘1. Railway crossing rmost difficult.

Altn, 2, Rafilway crossing difficult second
Construction (1). Cost alrost save as (1).

Difficulties Altn. 3, Traffic treatrvent during const.
rach easier than other altns Railway
crossing considerably easier.
Cost lowest.

aAdditional Bight of
way (1) 16,000 17,000 28,000
Main buildings to ‘2 apartrent ditto 2 building of
be cozpensated house made Pramnk Village
of R.C. School

Note 1) S.P. = Southern Boundary Road of Pramuk Village
. School

~Note 2) N.P. = Northern Boundary Road of Pramuk Village
School

‘Note 3) 3215 = National Highway No.3215
Note 4) EGAT = Road to and from EGAT
Note 5) B.T. = Bus Terminal

" Note 6) N.B.

)

North Bangkok Station of EGAT.

3} Conclusion
A conclusion was reached to the effect that the

Alternative III has been preferved because of its
overall advantages than its defects.




Fig. 7-10 PLAN OF ALTERNATIVE HA
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Fig. 7-11 PLAN OF ALTERNATIVE I8
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7-12 PLAN OF ALTERNATIVE HI

Fig.
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7-4-3 Vertical Alignment

As regards with the selected route described in previous
sections, vertical alignment has been planned as shown in
Fig., 7-13,

The profile consfists of two crest vertical curves of
having 4,000 m radius and one sag vertical curve of 2500 i
radius, The design has to be adopted in order to attain a
siower grade for the ramp section and to obtain maximum length
of distance bétween the intersection-at-grade and the ramp
end, with both factors being considered as basically more

fmportant than to attain more simplé and siooth vertical
curve in gdesign for this porject.
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CHAPTER 8 OUTLINE DESIGN OF BRIDGE AND ROADS
81 éuwﬁomsms INVESTIGATION

8.1.1 ;Investlgatlon for Existing Roads and Bridges in the
Vicinity of New RAHA VI Bridge

'Investlgations of the eXzsting roads and brldges in the
vicinity of the Néw RAMA VI Bridge have been carried out in
‘earlier stages of this study.' The Pub11c Works bDepartment
(PWD) has prov1ded documents to the Study Team, as shown

below:
_4 D;awings of future plan of Wongsawany Road (BMA)
T Drawings'of'Pracha Rat .I Road (BMA)
—‘Drawings of Charan Sanitwoﬁg Road (DOH)
s DthﬁiﬁQé of exxst1ng RAMA VI Brldge and small V1aduct
in THOnburi side (SRT)
~ quwings_of general arrangement plan of existing
watexr supply lines (MWWA)

- Drawings of general arrangement plan of existing
electric cables and facilities = {MEA)

- Drawings of general arrangement plan of North Bangkok
substation  (EGAT) -

- Drawlngs of locatlon and elevation of the bench marks
~on both ends of eXIStlng RAMA VI Bridge (BMA)

- Reports and draw1ngs of Sathorn Bridge and New
‘Memorial Bridge (PWD)
- Also many useful informations have been collected by the
Study ‘Team and the PWD.
| " The results obtained from the 1nvestlgat10ns are des-

crxbed as folloss-

-~ The elevation on the Wongsawang Road, the Pracha
Rat I Road and the Charan Sanitwong Road is 2.20 to



2.80 nmetres above MSIi,

- Several parts of the ex13ting RAMA VI Bridge have
severely deteriorated because of cracks in the
concrete. Especially the pier bases are considered
to have been seriousiy demaged.

- The superstructure of the exxstlng RAMA vI Bridqe is
under con51deration for use durlng doublé tracking
of the ra11way, with minor strengthenlngs of stringers,
bra01ngs and others.

-~ The railway viaduct cr0331ng the Charan Sanitwong
Road has only 10 metres span length, SO on improve-
mént of the Charan Sanithong Road (National hlghway
No. 306), the railway viaduct should be desxgned with
a longer span . length

- On Bangkok side, the electric transmlssion lines'
of 69 KV and 12 KV across the Pracha Rat I Réad and
the site of the pr0posed New RAMA VI Brldge. The
lowest elevatlon of these cables is 10 to 12 metres
above ground level, so these cables should be removed
from the rlght of the way.

8.1.2 Pield Check SurﬁeYing

The area of-this‘projéct is in the north part of
Bangkok. Many factor1es, schools, publlc facil1t1es and
buildings are 10cated there. It is est1mated that the
amount of c0mpensat10n and land acqu1sit1on cost will be

approxxmately as much as 40% of the construction cost of
the new bridge and roads.

Before selécting route alternatiVes; field reconnais-
sance survey has been carried out and’ the following

najor obstacles have been found in the neighborhood of the
existing RAMA VI Bridge.
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(1) On Notth gide of the existing RAMA VI Bridge:

'Thonburl side.

North BangXok Electrlc Power Plant {EGAT)
Horth_Bangkok:Sub Station (EGAT)
“ Head Office of EGAT

Steel Tower and Electric 230 KV transmission Cables
- (EGAT)

Steel Tower and Electric 69 KV transmission Cables
Bangkok side:

Steel Tower and Electric Cable for 230 KV (EGAT)

' Steel Toweri ahﬂ'Electric Cables for 69 KV (MEA)

* Main Factory of Concrete Products and Aggregate Co.
Lta. (CPAC)

{2)  On South Side of the existing RAMA VI Bridge:
Thonburi side:
Wat _
Factory

8.1.3 Hydrographic Investigation
. In Phasé I, much useful data and information have been

‘provided by PWD. Using these documents, investigations have
been carried out to obtain the following data.

~

- The elevatlon of HHL on the 51te of the New RAMA VI
Brldge on the Chao Phraya River.

- The nav;gatnon clearance on New RAMA VI Bridge.

- Velocxty of stream current of Chao Phraya River
for bridge desiagn.

- The elevation of river bed. SR
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