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PREFACE

In nsponse lo the request of the Government of the Kingdom of Thailand, Ihc Govern-
ment of Japan decided to conducl a s(udy on the Traffic Safety Plan For Roads {Victory
Monument) and entrusted the study to the Japan International Cooperation Agency (GICA).

The JICA sent to Thaitand a study feam headed by Mr. Yoshitomo Oguri from May to
:Odobcr, 1983

* The team exchanged views with the lofﬁc:iais concerned of the Government of Thailand
and cd_nducted a susrvey in Thailand.  After the team réturaed to Japan, furiher studics
were made and the present report has been prepared.,

*’

"I hope' ihat this repori mll serve for the nmplementanon of the plan and conisibute Io
 the prometion of fnendl} refations betw een our {wo countries.

| wjkh to express my deéep appreciation 10 the officials concerned of the Government of

the Kingdom of Thailand for their close cooperation extended (6 the (eam.

" December 1983
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Keisuke ;s\riia ‘

Presideat

Japan Inteinational Cooperation Agency
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VICTORY MONUMENT
{View fiom Phahonyothin Road)

VIGTORY MONUMENT ROUNDABOUT
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SUMMARY

The Victory Monunicnt is one of the most histori¢ tandmarks in the metropofitan city,
Bangkok and constilutes a roundabout (rotary intersection) where four arlerial streets con-
veige, ie., Ra’lvilli_i (W), Phayathai, Phahonyothin and Ratvithi () strect.

The_ tOIai daily traffic volume at junctioh§ of the four streets is about §70,000 of which .
approximately 19,000 are buses, inclusive of mini-bus and private bus. The roundabout,
besides its function of intersection, plays a role of bus lerminal and all buses enteiing the
roundaboul make stop at one of four quadra'ms of the clliptic roundabont. There are about

| 150 000 pedes(nans da:ly ‘and nlost of them are bus users who transfer bus at the round-
" about bus stops. '

Th_e_roUﬁdab'out is congestéd, on top of the aforementioned heavy (raffic and pedes-
lrians:, dqc'tb_.irftgular' teaffic movements on the unlidy spacious roadway and conflicls

belween ‘moto'r \'ehic!c traffic and pedestrians who ¢f0ss streets to transfer bus.

The main a:m of this study is to propose a!lemalnes for grade-separated pedestrign

'crossmg famhty whlch “will e‘hmmate the present conflict between street crossing pedes-
. mans and \eh](‘](‘s

Pri{')'r to p}eparirig alternatives, a tsaflic counling survey was carried out in June 1983.
. The suivey mc!udes (‘Ountmg numbes of pedestians and their movement, The pedestrian

\olumes dunng peak hour at the junctions of Phahonyothin, Ratvithi (E), Ralmha (W) and
Phayalhal_ streel arg 7,223, 6,309, 3,207 and 2,484, respectively.

© According to the swivey, 97% of pedestrians who cross the streels at the junctions are bus
usess. And about 20% of bus uscrs cross two slreets o transfer bus, while the remainder
(80%) Ctdsses only 6';1e sfreet.

To delermme efl"en.h\e width of footpath, a forecast of pedestrian’s number i in the Meture
has been made utitizing readily available data, The pedeslnans increasé rate betweéen 1983
“and 2000 has been estimated at 1.38 which will increase the pedestrians at the Phahonyothin
slreet to aboul 10 000 persons per hour in year 2000.

Takmg into ac-.ounl the prcsenl walking \elout)’ and densxly on the sidewatks, the
eflective wndth of 4.5 mclers has been mm:du :d reasonable for the expected pedestrians in
' Ihe future. In case 6f Altemative 3 (tunael), an additional space (1.0 m. wide) to accommo-
| datc nec\ssary accessories has been provided, brmgmg the total widih of tunnel to 5.5 m.

In preparing a!lunalnes pamcular attention and vares to the fo]lomne impostant
aspu.ls have been given,



1) conformity to the road improvement scheme which has been planned and expected
to be implemented, to ensure orderly (raffic movements on the roundabout; -

2) convenience of pedesteians;
3) preseavation of the dignity of the Victory Monument and its view: and
4)  presesvation of the existing tre¢s planted around the roundaboud,

A number of public uiilities laid under and around the roadway of the roundabout also,

to a certain extent, have influence on the planning of alluna!nu.

In all, five alternalives to the level of prefeasibility study have beén prepared, There are
two alteraiatives in type of overpass bridge and three alternatives in type of underpass turinel.
They are;

}) separate oveIpass (Alternative 1)

2} continuous overpass (Alternalive 2);

3) separate undeipass (Alternative 3);

4} continuous underpass (Alternative 4); and

5) underpass with commercisl space (Alternative 5).

Their schematic configurations and structural fealures are as follows;

Alternative 1 Altesnative 2 Alternali\'é 3 A!fer'l_uti\'c 4 Altemaii\'é 5
Alter- ' - o '
native “,"‘
af
B
1 A
\.
lerm
Type of P.C. Hollow Stab P.C_Hollow Slab R.C. Box Colveit R.C. Box Colvert | R.C. Box Culvert
Steuclure . and RC.Shab -~ _ '
Height of 60m 6.0m 41m 4am 475 m
Stairway . ‘
Tolallenpth 255m _ 630m 290 m 650 m : 850 m

These aIlenali\'es have been extensively reviewed by the concerned paslics, a\sessmg
various aspecis inclusive of construction cost, maintenance ¢ost, construction méthod,
-amenity and convenience of ptdestmns and aesthetic impact. Out of the five altcrnatives, |

’

two alternatives, i “conlinuous overpass” and “separate undup:ss.s Imu been selected
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for pretiminary enginecring design.

The prefiminary design for the selected two alternatives, i.c., Allernative 2 and Alter-
nalive 3, was _cauicd oul, according to the geometrical and structural conditions which are
quoled, in principle, from the prevailing design standards in Thaitand.

As to Alternative 2, the continuous and circular bridge with a pedestrian deck in cach
“quadrant of the soundabout has been designed in a manner to reduce possible visual intru-
sion uypon the Viclory Mon_umcnt‘s sight from the approaching stréets and enhance the inside

_view of the roundaboul. This ted to adoption of the slendar prestressed congrete hollow slab,
while the pedestrian decks are of réinforced concrete shab,

As to Altcr‘nali\'e 3, besides structural design, due cares have been given to planning of
‘\enhlat;on and hghtmg system inside the tunnels to ensure comfort and security of pedes-
lna ns! The stairways’ roofs which are only visible structures on the ground have been designed

in a manner so that they might it in with the view of the Victory Monument.

- Under this study, the traditional approach to evaluation of alternatives is not applicable,
becauise the expected pedestrian crossing facility js required to salisly various aspects which
are not measurable gquantitatively but subjective matters, while the traditional evaluation

method mostly relys on economic analysis putling ali beaefits and costs in common mone-
tary units.

Sinc¢e the traditional cost-benefit evaluation method is not directly applicable, this report
foltows lhe- concept of the cost-cffectiveness technique which works on the basic premise
" that better decisions will arise if clearer and more relevant information is supptied to the
decision maker.

Presented in this report for evaluation of the (wo alternatives are data and inforniation as
{o cngm& ring I'ealurc: qualitative assessment on amenity and beauty, and cconomic benefit.
The evaluation on the two alternatives and selection of a final altesnative should be made

through a thorough examination on the findings of this study as well as social requirements.

For both alternatives, the estimated consteuction cost, construction pmod and structural
type with Imgth and width are shown in the foltowing table.



Alternalive 2
{Continuous ovéipass)

Altesoative 3
_'_(_Separalg underpass)
R.C. Box culverts

Type of Structue P.C. lollow slab for bridge ever
’ streels
R.C. Stab for pedestrian decks
Footpath Width 45m 5.5 m inclusive of accessory
_ room (1.0 m)
Length of Structure ') 615 m 226 m

Construction Cost *)

?9.3 million Baht

140.4 million B:hl.

Construction Period

14 months

18 months

1)  Exclusive of stairways

2)  [leclusive of consulting service fee

The final report consists of two volumes; Volume I (Main Report) and Volun

ings).
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CHAPTER 1 INTRODUGTION
A. B'ackg;ou'ﬁﬂ
l,' The Victosy Monument, being localed in the ccnlral part of the meimpohtan cily,
Bangkok and natlonal historic spot, constitutes a roundaboul (fofary intersection) in (he
'_shapc of elhpsc wheie fous arterial strcets conveige. The roundaboul is crowded with 2 heavy
traffic and pedcstnans all the day. In view of the envisaged high i increasing rate of the pedest-
- rian and traffic in the area, the traffic problem as well as pedestrians’ safcly \\ould be more

sérious in the I'u!um The Royal Thai Government has given the highest pnonly to facilitate
a dev ciopmenl of Iraffic plans at the Victory Monument Roundabout.

2. TD ensuse orderly vehicle traITc flow and safely on the roundabout, applying channeli-
zat:on ttafltc island and mlpm\emenl of the traffic signal system, the Ministsy of Intesior
: (\iOl) together with the Bangkok Mel_mpoh(an Adniinistration (BMA) is about to implenient
a road ihlpr‘ovemen( projéct with assistance from the World Bank (1BRD).

3. . Meanwhile BMA also has been undestaking a safely plan program for pedestrians at
the rbqndaboul} ITowever, as the program entails engineering compexily requiring high
technics, the Royal Thai Government requested the Government of Japan for technical

assistance to carry outf a feasibility study on a pedestrian safely plan al the Victory Monu-
menf roundabout.

4. “The feasibitity study on a pedestrian safety plan (hereinafler refesred to as the Study)
is onie of the two components of the project “Trafiic Safely Pian for Reads in the Kingdom
of Thaitand™ for which the Japanese goverament has exteaded a technical assislance.

5. Japan lntemal:onal Coopération Agency (JICA), the officital agency responsible for
lmplmu ntation of technicat cooperation programs by the Governmenl of Japan, has set up

a study team (heecinaflter refersed to as the Team) for consulling services fo the Study.



8.  Objectives |

6. The roundabowt ol‘ the \’ulory \Ionumcnt where four ar(cnal roads conurg» s in ﬂ;c
shape of cllipse witls major axis of about 300 m in the direction of North and’ Soulh and
aboul 200 m of minor axis. Acwrdmg to the traffic count, there are apprqximat_ely IS0,000 j
pedestrians, while about 170,000 vehicles pass through the roundabout daily. The ‘sound-
about, besides its I‘unct:on of mienhang-. plays a role of bus-terminal where some 19 000

buses inclusive of mini- buses and pmalu buses atrive and depart daily.

7. Most of the pedestrians are bus passeagers who get off bus at one cornér of the round-
about and walk down to dnother corner crossing one or two slréélsfld transfet bus. This
movement of pedestrians’ csossing makes a conflict with \(‘h!d\ traflic on the s!rcets leadmg

to one of the major causes of traffic jam and deteriorated safely at the soundaboul. _

8. Another major cause of the deteriorated traffic situation is lmgular lrafﬁc movemmls

on the untidy spacious roadways at the roundaboul ¢ or this problem, as aforemmhoned

BMA and MO! are about to implement a lraﬂlc channehzahon project ‘of which delalled -

“designs were prepared by MGT and BMA mlh technical and financial assnsianc_c l'rom IBRD.

9, The scope of the Study i ns therefore, limited to the solution oftraﬂ“c conflict beh-.een '
dealnans and vehicles with provision of grade-separated pedesmans crossmg lacnhly and
the Obju:‘!l\ea of the Sludy have been defined as follous-

I)  to propose and evaluate a!lemah\es for pedesinan crossmg l‘acnhly at the round-
about; and ‘

2) to perform technology transfer to B\lA counle{part petsonnel in lhe course of
the study. -



C.  Study Flowsnd Schedulo

10, '_I‘hd Victory Monunient is one of the ‘most historic landmarks and located in the
busiest place in the Metropolitan Bangkok. All planning and designing of improvement andfor
construction works to be executed around the nionument are required particular consider-
ations, besides engmceﬂng aspects, to the effect that they could be acceptable by majority

of thc publlc As snch il was spcculated that for pedestnan crossing facility at the round-

3b01", a mimber Of allcmalwes sanging from simple structure to comprehensive one could be
- possible. '

HL. Taking into account the aforementioned feature, the Study flow for the Study was
intensively distussed belween BMA staff and the Team. The major activilies as agreed upon
include the followings:

1)  fo collect existing selevant data;

. ?) to conducl field survey, mc!ume of traflic count and topog;aphy survey if
'necessary,

3)  to prepare alternatives;
4) 10 screen the above alternatives; and
S)' to condiict preliminary design' fo the level of feasibilily study.

As may be noticed, the screening procedure conlrasts with other feasibilify studies. This
arrangentent has been made to enable BMA to make a best choice among as many alternatives

as possiblé and to ensure an effective study. The flow chast of the study is shown in Appen-
dix 1.

12, The S(u:dy has been commenced in late May 1983 with the time frame of eight months.
The detaited work schedule is shown in Appendix 2 and tespective reports were submitled at
the times as indicated in the work schedule.



D.  Organization

13.  The agencies ditectly ¢01\Céx’n€d with the Study arc BMA and JICA. The Study has _
been, however, carried out by the Team under the guidance of the Supervisory Committee:
organized by JICA. The schematic o'rgani_zai'ion chait during implementation of the Siil&jf is
shown in Appendix 3. The Team has performed ifs study in collaboration with BMA through

its counterpast personnel.
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 CHAPTER 2 FEATURES OF STUDY AREA
A _Géheiél_

14, - Tthludy area is, as aforementioned, kimited (o the roundabout of the Victory
Monunent ar_‘}d its immediate vicinity (See Figure—1). :

15. The VlClOlY Monumenl was buﬂl ongma]ly in honour and commemorahon of the
visture of the 59 lndo{‘hma war veterans who sacnﬁced lheu fives for the freedom and
: preshge of ’l‘ha:land over the I‘ranco-'l"hal tersitorial conflict of Indo-Chinese contingency in
January 1941, The monument is now cons:dered to honour the Thai veterans of alt modefn
wars — World _\'_i ll Korea and Vietnam. The monumenl is a fifty meter high obelisk sur-

:r’oun‘dé_d' by five stalues symbohzmg the army, navy, air-force, police and civilian. The
. monunent was 'cdmpleled on June 25, 1942,

' 16. : Exoept {or sonie pubhc institutes like hospnal and school the area adjacent to the
Vlctor)' \lonumén( is,at present dommaled by commercial storcs combined with residences.
‘ The Vlctory Monument howe\ er, apalt from its sunoundmg areas constitutes a historic and
symbol:c spot w;th dlgmly in the mid town. Thls requircs that any proposals for pedeslnan

tmssmg faa!ttu:s should be planned and destgned in a way that they could f t in with the
monument ' ‘

' l-'7 Other l‘eatures in the area \»lmh v.\ould have the direct ml‘luence on the preparation of

al(emalne plans l'or the pedestsian crossing facilities are dc;cnbed in lhe following para-
grapbs, The_y are _mamty environmental issues, public utilities 1aid under the roundabout and
the }oéd in"i.prd\'eménl pm}écl to be implemented by MOI and BMA.
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8, - Edvironment

_ 18 l‘he loundaboul al the Victory Monument is a part of reclangu!ar square about 300 m
long in the dlreclion of Nonh South and about 200 m al right angle (Sce I‘igurc»l) The re-
malning Pall of lhe squaie is an open space with trees and lawa. Some of the trees are as high

©as. 10 m and 40 years old. The trees contribute to enhance urban aesthetics and provide
shellers for pedestrians and are all worth being presen'ed

19.° The trees, howeves, were planted in accordance with the present layout of the round-
‘aboul, sonie ‘of them will incidentally stand in the way of new plans for pedestsian crossing
faciii!);;' Reatizing the impoitance of the trecs, due care to minimize the number of trees

 subject 10 removal has been given in the cousse of preparation of alternative plans.

c. Uhdérgr‘Ouhd Utitities

f2’0.' Sm{-e the toundabout is located in the central pazt of Bangkok, a number of public
ullhtles run lhrough in all directions under the roadway. In the underground, found are main
- plpes of dfamage, water supply, high tension elecisic ¢ables and le!ephone cables. They are
- placed al depth of 1.2 M to 2.4 m beieath the road surface.

_ 21.. The exlslence of utilities has a large effect on planning of pedestrian crossing facility,
g parllcuiarly in case of unde:ground structures. The utilities, if they shall be kept where they

are go\ ein the conﬁgutahon and depth of new underground struc[ures to be built.

22, :\fléi’éo;ngulialién with BMA, it has been decided to remove utilities if found necessary

and watranted o secure pedestrians’ convenience.



D.  Road Improvement Project |

23.  The roundabout where four értéria‘l‘slreds Rétsiﬂli'(w')'i’hayalhai Ph‘alidnyblhin and
Ralwlhi (F) *) road converge, accommodales about 8 lancs in one dm:‘CllOll a!lhough lhcru
arg no clear lane-markings. The traffic \olume counts for about I'JU 600 per day of which
about 19,000 vehicles are buses, wnh compos:llon of about 60% of BMTA 1) busés and about
40% of minibuses. '

24. . All bisses enfering into the foundaboul approach to 'side'walks across [raffic lanes and
make stops for passéngers. The free and irrcgular niovements of buses mtucepl other

Ih:ough traflic, leadmg to traffic hazards and congesl;on

25. ‘B\h\ has beén planning a road :mpm\emenl pro;ecl to ensure oniet]y and smooth

traffic flow on the foundabout. The concept of the mwm\cmenl is 1o mlroduc-., traffic
channehzahon system for buses, providing with adequate l!aﬂn, lslands on the roadway of
the mundabont Delalled layout of the traffic istands are shown in Flgme-—l (Sce Draw:ng
No. G2 in Volume 1). '

26. This road improvement program is expected to bé implemented in the near future,
The alteative plans for the Study, therefore, have been in 'principle developed in con-
sistency with the channelization plan to the extent possible.

27. Bes:des me toad lmpm\emcn! project, a sludy on dramage mproumenl scheme has
been under way by BMA. The study area covers the Victory Monument where main drainage

pspes un lhrough and drainage pumps are msta'ﬂed In lhe future, cordination belween t\\or'
studies may be requmd

l) Phayathai ; 26.2 m. wide § lanes

Phahony olhm ; -~ 24,0 m. wide 6 fanes

Ratvithi (W) 205 m_wide 6 lanes
(west ex!ensxon of Ralnthl) Ny L

Ratsithi (E) . ' 20.5 m. wide 6 Ianes

- (east extension of Ratvithi)

2) BMTA : Bangkok Miss Transit Authority
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' CHAPTER 3 TRAFFIC

28. To determine scope and size 'of pedest rian crossing facility, 3 survey on pedestrians and

traffic volume at four junctions, where the four streets converge at the roundabout, was
carried oul by the ’l‘eam in June 1983,

. 29. The suney on pcdeslnans include counting the number of pedestsians and their move-

nients on the roundabout through personal interviews at sites. The velticle traITic survey was
conduc(ed for eight classnf' ed types of vehicles.

' A Pedestrian

-30. The number of pedestrians varies remarkably with junctions. Appendix 4 shows the
: numbers of pedeslnans who cross slrects at the junctions with hourly fluctuations. The
' Phahon)olhm junchon is (he lasgest with 47,488 persons for 12 hours from 7 am. to 7 pnr.
' ﬁh;te the Phaya!ha: junction being the least with 21,667 persons.

31, In general practice, facilities for pedestrians are planned and designed on the basis of
houriy number of pedesteians. At the roundabout, a peak of rush hours in the evening ap-

pears between S pm. and 6 pm. (with exception of 6 pm. -- 7 pm. at the Ratvithi (E}junc-
l:on).

32 Table—l and App-:ndlx 5 show the pedestrian volunie during peak rush hour at each of
Ihg foununcl:ons at lhe roundabott.

Table—1 Pedestrizn Volume at Pezk Hokr

Junction (Street) Pedestrian Volume
Phahonyothin : _ 7,223 (Persons)
Ratvithi(E) 6,309
Ratvithi{w} 3,207
Phayathai 2,484

33, Table—2 presents the movements of pedestrians during tush hours between § pm. and
7 pin ’fhe total number of pedestrians at the four junctions Tor the two hours counts for
29,800'per’sons of which 6,619 persons crossed two streels (:ﬁi!lll"t. in brackel in column of
":l\{-o{rt')s.ging" in Table--2 must be divided by two to gain real nuniber of persons because
they are counted twice at Lwo junétions). On an average, 224 of |$edeslnans crossed two



streets in their movement, while the reinaindet (78%) crossed only one street, A schematic

pedestrians’ flow pattern is shown in Appendix 6.

‘34, ‘These figures in Table--2 are informalive in planning pedesirian faci.lit_y, f._c.¢ if fou.r
pedestrian crossing facilities are ‘constructed independently at each junction "of the rofmd.-
about, about one-fifths (2075): of pcde.sirians who c:osﬂn’o strects, are I‘orc(d to climb up
~and down stairways of faulmes twice. In other words, if a pedcslnan facility conneclmg the
four junctions with a ¢ontinuous’ struciure is built around lhe roundaboul approxnma!ely
one-fifths (207%) of the pedestrians could be tehc\ed from toil of additional chmbmg up and

down, as conipared to the case of scparately built Ptdi’Stl’ﬁlﬂS ciossing facnhln.s

Table—2  Pedestrizn Movement

(5 pm. — 7 pm))

Junction (_S:lreet) One-crossing Two-crossil_'lg. Total
Phahonyothin 9,545 2,249 ¢ 44981 | 00,094 (140931
o (81%) (193%) . (100%)
Ratvithi (E) 8,305 1838 £ 3716) | 10063 [12,021)

: (82%) (15%) 0y
Phayathai 1351 3,061 [ 21201 §° 2911 [ 3972)
- - (64%) _(36%) 1 00x)
Ralvithi (W) 3,430 1,452 [ 2904} 4882 { 6,383]

: (11%) %r) Qoo -
Total 23,181 6,619 [13,238) '29,800 i36,419]
(78%) (22%) (100%)
Nofe:‘ f 1 showsthe double counted ﬁgure at each junclion.

35. Table 3 shows transportation means ol‘ pede;(nans at the roundabout.  Of 29 800
pedeslnans 20,953 persons (70”) transfer bus at the roundabout v.h:!c 176 p\rsons (3%)
use no bus at all. Th‘, remammg 8,071 persons {2?%) only cither get ol'l of gel-on bus.

Fable—3  Pedestrizn Type by Transportation Means

(TYime Spm. — 7 pm.j

[ Pedestiian T}'f-q: Pedestrian Volume
“Bus — Bus 20,983 - ( 70%)
_ Bus - Nobus 801 (21w
_‘_ No bis — No bus . ?;ET %)
Total 29300 (100%)
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36. According to the survey, the average walking velocity al peak hour is 70 mfmin. on the
sldewalks of the Vlctory Monumen( and 73 m/min. at off peak hour. This velocity is a little
bit slower Ihan those of New York and Tokyo with average of 80 m/min.

37, Pcd'eslrian density in term of square meler per one pedestrian was also observed during
the pedesirians’ survey. The average density al peak hour is around 5 ? Jperson with thc
smallest of 2 m? fp., whlle at oif peak hour being 8 m? fp.

38. The 'ré?aiiohs between pedesirians’ volusme density and walking velocity are shown in
Appendix 7. As observed, walking velocity, within a range of 2 m?* fp. to 10 m? /p. of denszty.
remains nlore or less unchanged. These findings will be used for determination of width of
_ expeclxd pédestrians’ crossing facnhly at the Victory Monumeat.

—11 =



B.  Vehicle Tralfic

39. Trallic survey of uhlclcs at pcak hous has béen tamed ont at the Vicloty \lonumcnt
youndabont on June 15, 1983, The counting took plau at the four junctions. As (he objcc,-
tive of vehicle countmg is mainly to gain ltafﬁc yolume dusing the houss whm thc numbt‘r of
sticel crossing pedcsinans is highest, counting was made between Ih-, howrs 6 am. -- 9 am

ll'ahi. ~1 pm.and'4 pm. — 7 pm.

40.  Although the fraffic survey was carried out by counting the number of eight lypes of
vehicles, the results of the supvey are :assorte:d into five nrajor gro_u'ps of types.
They are '

1) Private passenger cat;

2} Taxi, Sanilor and Silor;

3)  BMTA bus, Mini bus, and Other bus;
' .4) Truck and Pick-up;and

5) - Motorcycle_.

41.  The vehicle traffic volume al peak houn in the mommg and 3ftcmoon “huh appear .
at 8 am. — 9 am. and 4 pnt. — 3 pm respe-.mely, is shown in Appendix 8. The composlhon
of vehicle types during peak houss is presented in Appendix 9. The passenger €ar is the high-
est of all vehicles followed by taxi and samlor, and motoreyele. The proportion of buses t@
the total rafiic is abowt 125%.

42.  Most bus transpartation service in Bangkok is maintained by BMTA. But thére are sonie
bus szrvices operated by authorized privale companies. The number of total bus tsips st the
Viclory Monument is al approxiniately 19000 daily and they make stop 3l one of tﬁc four
' quadrams at the v u.tmy \ionumem The private buses waif at {he bus stops in lhe quadmnls
for passengess to their full ¢apacily or so, and lherefon they somehrms occupy limited bus
stop spaces for a long {ime reducing road traffic capaut)

43. Thc traflic ﬂowat the Vlclory \!onument is far from desirable one in particular during
rush hours which appear around 8: 00 to 9: 00 am. and 4:00 to 5:00 pm. The deteriorated
traffic condijtions ase not peml-ar at the Victory \ionumenl mundabout but seen on the
'mosi :ntenal roads n Banvkok nrainly beécause of undenapacuy of roads. Ilo“uer, at the
. Vutory \lonumenl mundaboul the u:mﬂu:t bet\wen vehicle uafllcand crossmg pcd\ strians -
conlnbule to make lraff i congeshon worse,

44, A se'heme, 1hgre|‘ore, fo segrcgatc ¢rossing pedestrian from vehicle traffic is éxpeéled
1o contribule to alléviation of tralfic condition al the Victory Monument.

12 -



c. For'ecast'of Pedestrian
45. To dclermme a W‘d“' of passage of crossing pedestsians' facility, a forecast of pedes-
lnan has been made based on available data such as present volume of pedestrians, future bus

Passcﬂg*_?“ and PQP“‘EINOH prepared by concerned authorities in Thailand. T argel ycar of the
forecast Iias been set for year 2000,

46. T!le flow cliati of forecasting of future pedestrian crossi=ng volume is shown in Figure 2

~ and the procedure of forecast of pedestrian crossing volume is summarized as l'bllows; -

1) The pedestrians at the Victory Monument will be classified into three gIOI.'Ip.S in
© terms of their transportation nieans (See Table—3) i.e., those who come and leave
*the Monument .by bus (Type—1), those who use no bus al all (Tj’pcﬁZ), and those
who use bus only one way either coming or leaving (Type—3). The forecast of the
pedéstrians al ‘the Viclory Monument has been made for above three groups
éeps}a!ely.

2)  For the Type-1 pedestrians, by its transportation nature, the growth rate in the

forecast of bus passenger prepared by Expressway and Rapid Transit Aulhonly
(ETA)") has been applied.

'3) " For the Type—? pedeshians'who'arc ekpecled to increase in proportion to popiu-
lation growth, the population increasing rate in the forecast made by Department
‘of Town and Country Planning (TCP)!), has been applied.

4) - For Type—.?, an average growth rate of Type—1 and Type—2 has been adopted.

47, The TCP's forecast of population estimated its growth rate at approximately 1.8 per-

cenl per annum from 1.9:8'0‘10 2000 in the Grealér Bangkok. The sl.udy arza of TCP covers
- Bangkok Metropotis, Nonthabusi and Samutprakan, 3ﬁd have nearly 3,100 square kilometer
m the area. The applltalmm of lhe study’s result to bus Passengess at the Victory Monument,
m ‘onﬂdera:zon of bus operating area by BMTA where the average length of bus operation
rouh.s is at approx;malely 20 km, ¢could be warranted.

48. The growth rate of forecasted future bus passengers bf the Second Stage Expressway

System of ETA is used in this Study. The giowth rate of bus passengers is aboul 2.0 percent
 anoually from 1983 to 2000. This estimated g’rowih rate is in conformity with tha! of the
ro:;d improvement projecl. The average inceease rate for all pedesteians at the Victory Monu-
ment roundaboul has been estimated at 1.38 between 1983 and 2000 based on the above two
slud_iés.”

~ 1) “Feasibility Study on the Secoad Stage I:xpressv.a) System in the Grealer Bangkok'": Etprets-
way and Rapid Teanst Auhority of Thailand (ETA).
) . Dzalt Plan issued in 1981 Depattment of Tonn and Country Pianmng (TCP) Ministry of ln-:
lerior.
3)  The edtimation is based ¢ the assomption that the present bus foute system will be kept un-
changed in the fulure, . .

—13 -
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Pedestrian Type-—-1 ‘
“{bus — bus)

Pedestrizn Type—3

(bus — no bus)
21%

Pedestrian Type—2
(no bus = no bus)
3%

0%

Future Bus Passenger Vol.

5732in 1983

6655in 1990 —

7956 in 2000
(in thousand/day)

_SOL_lrg:_e:. ETA in 1982;1

L 4

. Future Population

6582in 1983 .
7590in 1990 . ¥
8726 in 2000
{in thousand)
Sourée: TCP in 1982

h 4

2

0001983 = 1.38

Average Increase Rate for Type I, Zzﬁd j

X

Pedestrian Crossing Volume

at Fach Junctionin 1983

Forecasting of Pedestrian

in year 2000

Figure~2  Flow Chart of Forecast of Pedestrian
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"D, Forecast of Vehiclo Trhfﬂc

'49;‘ lor planning and desngning pcdeslnans crossing facilities, a future tsaffic \olumc ol'

vchlcles is not a determinanl In this report, therefore, an appmxnmatc estimalion on fufure

“3W° ‘01“"‘9 has been’ made mainly for the pumose of economic evaluation of alternatives
to bé proposed hereinafter.

SU. ‘ The prescnt daily traffic volume -2t the monument has been oblained from the t;afl’c
coun(mg al the site which covers for 8 hours and the resubts of the [raffic survey which had
been carned dut on the four sreets nearby the Victory Monument covering a whole day by
the Office of lhe Commiltee for the Mapagement of Read Trafiic (OCMRT) in 1980.
Table—4 shows the present traffic volumes at the roundabout.

Table—4  Present D.aily Tratfic Voluni=s
' {€Exclusive of Motorcyele)

Unit: Yehicle/day

rype oti-ehicg Ravithi(W) Phayathai Phahonyothin " Ratsithi (E)
Passengei Car& Taxi | 33,300 61,600 57,900 50,900
Mini Bus - 1,900 4,900 1,500 6,100
Heavy Bus, 4400 $700 2,500 " 6,000
Pick-Up 2,100 1,700 4,200 3,900
Heavy Truck _ 900 1,400 . . 900 2,000
Total . 43,200 75,300 73,000 68,900

Note: The ﬁgu;es have beea estimated lTom the traffic counlmg for 8 hoursin 1983 by the Team and the
tralfl¢ susvey for a whole day in 1980 by OCMRT.

51. The traffic growth rate developed in the study on the Second Stage Expressway Sys-
tem in the Greater Bangkok has been utitized in this report. This growth rate could be appli-
cable to this study because the some section of second stage expressway is located in the

vicinity of the Victory Monument. Table—$5 presents the trafiic growth fate forevast in the
above mentioned study.

Toble-5  Annual Tratfiec Growth Rate

r’pe or \'fhick. . Year I980}l983 X 2000! ] 990
Passerger Cat _ 5.2 (%) 316 (%)
Bus 5.9 34
Truck : 40 30

Souvtce: The feasibility study on the Second Stage Expressway of ETA
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82, The tralfic volume of vehictes in 1987 when the pedestrian crossing facilily Is assuméd '
to be completed, has been eshmaled by type of -.;hk‘h g, mu!hp!ymg thc present numbcr of
traffic volumes by the above growth rates. The growlh rates of Mini bus and Feavy bus, and
Pick-up and Heavy lrmk are assumed 6 be same as those of Bus and Truck in Tabic S
respectively, Table--6 shows the estimated trafiic volume in 1987. The fu(uu traffic \'olumes

after 1987 can be oblained applying the above growth rates.

sz!eﬁe Tratfic Volume in 1087
(Exclusive of Motorcycle)

_Unit:_ Vehiclelday

To)l}:%hix‘_!e. Road‘ ‘ Ratvithi (W) Phayathai Prahonyothin : Rah‘ilh’i (E)_
Passenger Car & Taxi 40,900 74,700 70,100 62,100
Mini Bus 2500 5,800 1,900 7,800
Heavy Bus 5,700 7,200 10,700 7600
Pick-Up 2500 2,000 4,900 4,600
 Heavy Truck Lo [ 1600 L0 2,400
Total $2,700 91,300 88,700 84,500
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CHAPTER 4 DESIGN CONDITIONS
A, wédthfqif Foolpath

53. “The width of footpath for pedestrian can be theoretically calculated by the following
formula, -

\V=.-—_Q-——. D. = ._Jvﬁ
v oy Q=W . b

o v)ﬁ:ere v o Effccli\}e_ width of footpath (m)
' ' Q ; Pedestrian volume (personfminute)
vV \i’alking'\'elocity (m/minute)
"D ; Space for one pedestsian (Density, m? Jperson)

4 AW a!kmg w!oc;ly (V) is proportional o densnly (D). The relat:on between V and D
has been dc\etoped with data which weie oblained from the survey at the Victory Monuiment
"roundaboul (Sce Appendix 7). Based on the findings on the selation between V and D, a
;dia'é,ra'nl_'d:l’ Qand W \'-’ilil index of D has been developed and is shown in Figure of Appendix
"lO.' Fr‘_ojn this figure, the width of footpath can be deciced, when pedestrian volume Q and
dens:il? D are given. '

‘SS. - The pede-slrian \'ojume at the roundabout varies widely with junclions {or strects).
In general p.r:aéli'ce-' arl'“aeili!y shall be designed for the highest volume of pedestrian. Since the
d;l'ference between the highest and second highest pedestrian volumes is relatively small,
lhe Team has selected the average pedestrian volume of Phahonyothin and Ratvithi (E)
steeels for planning.

56. PO( a dnnsuy of 2 m? fperson and pedestrian volume of 8,500 to 10,000 persons per
! hour, \udlh becomes about 4.5 m by the diagram in Appendix 10. The present densily at the
mundaboul varies with 3 range of 2 m?*/p. to 10 m?/p. Meanwhile, as obsenved from Ap-
'pcndlx 7, lhc denslty (l)) of 2 mt/p. seems Lo warrant the average walking velocity which is
bemg en;O) ed by pedes{nans at the roundabout. Based upon the above findings, the design’
ﬂens:ly has been delermined at 2 m? [p. The effective w idth of 4.5 m appeass to be sufficient
“ for eipexled futuse pcdc:.lnan volume and rcasonadle from the view point of amenity (See

the pnc_lm s on the next page).
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The average pedestrian deasitics

in the pictures are as follows.

Picture—A about 5.5 m*/p
Picture-B about 2.0 m?[p
Picture—C about 1.Om?*fp

PEDESTRIAN DENSITY






8. Geometric and Structurat Design Conditions

$7. ' The geometric and structural design conditions which have been developed by BMA
and the Study Feam aie shown in Appendnx 1 and 12, respectively. The structusal design
conditions ate mamly quotcd fiom those of BMA.

C. Other Design Conditions

_58. Fos ﬂ:e design of the underpass tunnel of the Alternative 3, the design cntena for light-
“ing and \mhlauon have bi:e.n defermined as folim»s

' 'Lighiiﬁg

59, To enhance pedestrian’s comfort as well as secunily in a tunnel the provision of light-

: mg should be considered. For the Study, the minimum light mlensnty value has been set al
SGqu; ).

Ventilation

- 60. :_For the ;Sedeslrian's short tunned, in general, no ventilation Syslem is required. How-
eve:r, iaking into account the refatively high humidity in the study area aad with a view {o
enhance pedestrian’s comfort, BMA and the Team agreed to plan ventilation equipment. The
~ standatd in the Safety Ordinance on Building of Tokyo Metropolis has been quoted. Accord-
ing to the ordinance, 30 m? of air per 1 m? of floor shall be ventilated every hour.

1) This is quoted from the Japaness technical standard for pedestiian tonnel.
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