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PREFACE

_ It is Wlth great pleasure that I present this Fea51b111ty Study
.Report on New Krungthep Brldge Constructlon and Thonburl Road Extension

“to the Government of the Klngdom of Thailand.

‘ Thls report embodles the result of the etudy which was carried out
from March 1986 to March 1987 by a Japanese study team comm1551oned by
the Japan Internatlonal Cooperatxon Agency follow1ng the request of the

Government_of the.Klngdom.of‘Thalland to the Government of Japan.

The study team, headed by Mr. Hisashi Oshima and organized:by £he
Nlppon Koei Co., Ltd. and the Central'Consultant Inc., had a series of
clcse dlScuss1ons on the progect. with the offlclals concerned of the
Government of Tha;land. and. conducted a wide scope of field survey,
Aftér :the. teent_rethned to’;japan, further studies were made and the

_Presént feport has been prepared.

I-hoﬁe that'this report will be useful as a basic reference for

development of the Project,

I w1sh to express my deep appre01atlon to the officials concerned
of the Government of the Kingdom of Thailand for their close cooperation

extended to the Japanese team.

June, 1987

Kelsuke Arlta
"President

Japan International Cooperation Agency
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MName of Bridges over Chao Phraya River

PEREEeR®

Krurigthep

Wat Sai {Expressway}

Taksin {Sathorn)
Old & New Memorial
Phra Pin Klao

Krung Thon

Rama V1

New Nonthaburi
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" RECOMMENDATIONS AND SUMMARY

'A RECOMMENDATIONS

o V-K;A 1 New Krungthep Bndge Constructmn and Thonhun Road Extensmn Progect

_ It.-ls.;reco ended:;that the 1mplementat10n of these pIO]eCtS ‘be
- commenced ‘as soo s-a -'in view of urgent necessu:y ‘for ‘more
S trafflc" pacxty ln thls portlon of the Hetropolls.--

o ‘fThe it Aznternal rates of return Of the New Krungthep Brldge
;Constructlon Pro;ect and Thonbur1 Road Extenslon Progect are estlmated‘-
“1’at 20% and FARY respectlvely. S : -

713 proposed to conatruct ‘a ,new 4- lane brldge next to ‘and
' of . the exlstlng Krungthep Brldge WﬂlCh W1ll be farther used -
' The

oo Ty three span-contlnuous PC box glrder
% Length: 442 °m- {11l m #220 m '+ 111'm)
"**Navigatlon clearance-, 34 m, above MSL in the center

'5.,*:The Bangkok Dock and other Shlp repair fac111t1es are assumed not
'-to be moved downstream follow1ng the current pollcy of the Navy.

eE*:Steel oable stayed glrder type may result in a lower cost through
':fcomoetltlve blddlng and may glve ‘better aesthetic view, This type

-y de51gnated -as’; an alternative because of - its inherent higher
'ano t and malntenance requ1rements.

_;constructlon of another movable bxldger adjacent to the
_exlstlng ‘one . is: not recommendable because: - a) ‘the danger of
_‘”pler destablllzlng deep’ scourlng is hlgh judging from the results
;:;of bathymetrlc survey, and b) ‘the length of narrow navigation

;jchannel is. too long. ' ' :

% The'

*7jffbj_prproach Structure T i
PR Thonburi- Side Bangkok Side

i Approach Brldge' ] - .
*:1 (Max;“Grade 4%) oy 18T m o0 - 635 m
Approach P 126 mo . __'229 m

- &fc}f;Beeqmmendeﬁ Openlng Year 1991
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A 3 Thonburl Road Extens:on '7

It is recommended to 1mplement the Thonbugl Road Extensxon Proyeot
in two stages._ The Jayout plan is shown 1n Fig. 5-2,

'fja): Fixst Stage (Segments a and C)

5; Constructxon of a L-shape road llnklng the M;ddle Rlng Road and '
B the Phet Kasem nghway. .

..*':WIGth : 6 lanes over a dlstance of l 9 km and 4 lanes over 1 4

'd'#LfTYpe._gf:féiﬁfonoed 'eoﬁoiete"pavement- road over: 1.0'-km' and
'rﬂtv1aduct and brldge over 2., 3 Km : o : o .

,:'* ﬂIntersectlons with M1ddle Rlng Road, Rallway and Wutthakat Road"
”";are to be de51gned as grade separated.

Lk fRecommended openlng year: l991_
'_'py 'Second Stage (Segment F)

,ZConstructlon- of é road parallellng Phet ~Kasem nghway and
ﬂ_connectlng the flrst stage segment and Outer Ring Road.

?f-wldth 4 1anes over 6 5 km
B 'Type. reinforced COncrete pavement road
*ﬂ All 1ntersect10ns are to be de51gned as at—grade

f’jRecommended openlng year' 1995

o A. 4 Effects on Other On gomg Projects B

e The New Krungthep brldge Wlll affect trafflc on the Wat Sai brldge,
-'whlch s under constructlon. However, the future vehicular traffic

'j;fdemand 1n Bangkok w111 far surpass the supply of road space 1ncludlng
. those for river cr0531ng. In any-case, effects . on the Expressway System

”lncludxng the Wat Sa1 brldge would be p031t1ve in the long run.

_ The New Krungthep brldge w111 not have much effects on trafflc using
_fthe planned Slphraya brldge a8 the latter will be mostly limited to
"ehor' dlstance river CIOSSlng trafflc. .

The western portlon of the Thonbur1 Road Extension w1ll induce

"jexgnlflcant re31dent1al and other development in the v101n1ty The role

:,of the road should be viewed more: as a- development road than -a through
“route and- should be. differentlated from arterial through routes .such as

-'1-the ‘Outer  Ring Road. - It is p0551b1e that “the development in the

' v1cln1ty may 1ncreases trafflc -on the Outer Rlng ‘Road.

53
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B SUMMARY R

".:B‘l lnunducnon

an a351stance for feas;blllty study _on the
ent of trafflc capacxty of ' the Krungthep 'Bridge and  the -
S oh of - the.’ Thonburi Road, In.. response to the request, the ~
- Gove nnent of - ‘Japan . has’ de01ded to carry- out 'the feasibility  study
!_(here1nafter ‘teferred to'as: Hihe Study") on the New XKrungthep Brldge
: Constructlon and Thonburl Road Exten51on Pr03ect

o B 1 2 Objectlv _of the Study

The maln objectlve of. the Study Wthh has been ‘carried ot by the

. ;fJapan Internatlonal Cooperatlon Agency - (JICA) i5 to determine the

-,*_optlmum schemes ‘ot expandlng the_ traffic capacity of the Krungthep

. Bridge and the allgnment ‘and capa01ty of the Thonburi Road extendlng
 :westward from the Mlddle Rlng Road.

B3 “study 3chedu1e .

: Pollow1ng studles wererconducted-'
:-lke}r'March 1986 to August 1986 -
'1Data collectlon and analys1s
Review of related reports

'3Traff1c surveys |
_Trafflc forecastlng

oW x—

e'b)feSeptember 1986 to December 1986

ik Fleld surveys O :
eﬁ* Prelxmlnary englneerlng of brldge and road

IIC)"January 1987 to March 1987
Construction cost estlmates
Lx Economlc evaluatlon -
;f_ Implementatlon programlng

'ja)"Aprll 1987 ‘to June 1987 :

1'Preparat10n_of Flnal Report



B.1. é Reports
Followlng reports were submltted to PWD

Inceptlon Report, March 1986
.'PLogress ‘Report (1), May" 11986
Progress ‘Report (I1I), September 1986
‘Interim Report, ‘December- 1986

pPraft Final Report, March 1987
Final Report, June’ 1987 . '

* %k N ¥

B.2 Ex:stmg Traff:c Condztlons

The follow1ng trafflc surveys were carrled out

Trafflc volume counts on road sectlons .
Turnlng movement counts at 1ntergectlons
" Roadside 1nte1v1ew 0D survey. :

" Home 1nterv1ew survey

Vehlcle speed survey

% W% =t-"

Accordlng to the resulte of varlous trafflc surveys, the follow1ng
traffic condltlons were observed : L

a) Trafflc Volumes

In _the Study area, the TaKSLn Road (80 000),f"Séthbh’lﬁqa;:and“.; 
_ Sathorn Tai Road (66, 000) and- Intharapltak Road | 1) @ S
-major roads with, heavy traffic volumes, - followed by the Phet Kasemﬁ

Road *(54,000) , Suksawat Road (49, 000) and Thonburi-Paktho Highway . .-

(48,000}, In contrast, the Thoed Thai Road (35, 000) and.  Dao
Kanong Road (30,000) should have much less trafflc volumes due to
thelr capaclty. : : ST : o

As - for brldges_ across the Chao Phraya Rlver, ADT (excludlng
motorcycle) “on the Memorial - Bridge and’ Phra Pokklao Brldge
(92,000) is the heaviest, followed by Praplnklao Brldge (89 000),__‘.
Taksin Bridge {70,000}, Xrung Thon Brldge (50 000) and Krungthep :
Bridge (50,000}; .

bj Hourly - Fluctuatlon

On  the Krungthep Brldge, there are two commutlng peak hours.j
07:00~08:00  and 16:00-18:00. . However,- there is ‘not 50 - ‘mach -
difference between peak hour ‘and off—peak hous volumes durlng
daytime, In addition, traffic volume- tpwards,,!annawa -(Bangkok
gide) is 1larger than in the other edireCtion'fdﬁring[fthe whole
survey period. ' C S T



) Veﬁic.l‘e Cempbsition .

.”_'._;'I'he xate of passenger cars and taxm to total traffic flow is
“about: 20%, while motorcycles vary from 25% to 30%, except -for the
iThGed Thai Road, on which the compositlon percentages of taxis and
_motorcycles are as hlgh as 25% and 31%, respectively.

The percent;age of heavy vehlcles, mcludmg 6 wheel and iO»—wheel'

"_;;trucks, trallers, mlm.buses (6 wheels) and heavy buSes, is 23% on
‘the’ Krungthep Brldge whlle that of 1lght vehicles is 54%,

o B 3 Trafﬂc Forecastmg

'B 3 1 Methcdolcgy

: ] entlre_Bangkok Metropolltan Reglon was chosen as the subject of
- --.trafflc _analysm consldermg the far- reachmg effects: of the proposed,.

-'ﬂprcje ts .in congested read- networks in Bangkok. The Region was divided
S 'zones ‘with partlculaL attention to the vicinity of the

N"pr03ects.j
“egtablished by fully 1ntegrat1ng the results ‘of the’ 1985 vehicle origin
- and, ~dest1nat10n surveys carried out by the JICA BMA Traffic Safety
' “_The: O&D tables were further -refined by a computer process which
:'ad3usted 0&D  tablés "so  that ‘volumes obtained as a result of network
'”fﬁassignment match actual trafflc counts.

- Fu ure trlp orlgln and destlnatlon .tables were estlmated. on . the
"ba51s of macro—economlc forecasts by NESDB,'lncome elasticities of trip
demand vehlcle types and ‘existing  trfip . patterns with  due
»con51detatlon of - .changes in - trip - modes . including ‘mass transit.
Developmental effecte Tof- the Thonbur1 Road'Exten51on were taken into
acgount by means -of an- ana1y31s of ‘what happened to the vicinity of :
' Bangkok Nol—Nakhorn Chalsr1 nghway '

. }fA 1ntersect10n delay model was developed specifically for the
: Bangkok ‘road network, whlch is characterlzed ‘by at or near capaelty
condltlons at” many 1ntersect10ns._ The traffic assignment model used in
this study requlred as much as 490 incremental a551gnments for a single
":run because ‘of ‘near capa01ty condltlons of many  intersections, The
. model suspends furthex a551gnment of any. O&D pair when no alternative
,”route is- avallable without g¢oing. thyough a link already at capacity or
eth alternatlve route-;is ‘unreasonably long. The network traffic
_;a551gnments were done - on- the hourly basis for three perlods. morhing
.apeak, evenlng peak and offmpeak hours, '

_ It was found ‘that by “the year 2011 on]y one. half of trip demand to
jand from the central area of Bangkok can be accommodated by the road
" network currently planned.. :

Ex1st1ng vehlcular trip origin and destlnatlon tables were



B.3.2- Traffic Forecasts

LTraffic forecasts were made for all Load 1ink%' and se]ected
1ntersect10ns by turnlng dlrectlons for- the ‘three target years "of - 1991 ;-
2001 and 2011, Table 8- l summarlzes _the’ forecaqt volumeS'__:.

: ploposed fa0111t1es._ : : S N T R

Table $-1 - Fbrecast -Traff-i;: Volumes ©

(PCU/Morning Peak Hour)

_ "Traffiéi@él@méf'; R AEEART
1991 - 2001 2013

Existing Krungthep Bridge e s
SO T - 00

New Rtuﬁgthép'Bridgel IR B R :325bi ; 5',___
B S : o S e 28007
- , 3500 ¢ 141000
Tomburi  emeec 100 700
Road ' Sament & 2400 . 2300

Extension R - i _ Tt  3».

Segment A

x (upper) to Bangkok e
5 (lower) to Thonburl fﬁ oo
‘Note:

The above trafflc volumes by PCU/Hour of yéar_201l'qré'éOhﬁéitédﬁiﬁﬁéf_
ADT as follows. o o St

* Ex1st;ng'BridgeVéé'2¥lané B;idge, _— 37lbﬁbfADT {Both dlrecvlons)jf

* New Bridge as 4-lane Bridge;_'_ e  134;§00.AbT (Both dlrectlons):"j'

o Thonburi_Road-Extension Segments'A&C,'.léo,SQO AbT* (Both dlrectlons) :

* TPhonburi Road Extensiqﬁ Segment F, _Zﬁ;ﬁbﬁléDT (Both dlrectlons)s'l-.




FOJ,IOW1ng | '1’=é'1_'d."f.su_gy_eyé were darried out in July to October 1986 by

L the Study Team..

aphlc survey along the proposed route
_Building - condltlon survey :
*:Subsurface lnvestlgatlon

‘_Bathymetrlc survey

f': *ow "!’I"

Three 70 m—deep'boreholes were drllled at. the Slte of the Krungthep

) itBrldge and another -three of 25 m each were " donie “along  the proposed-

“ﬁjmaln'pﬁj”

'ﬁThonbull Road Extens1on for 1nvestlgat10n £ soil’ condltlons.

o The -fo ndatlon of the New hrungthep Brldge is: planned to._be
g”supported b; the dense sand layer of about —55 m from MSL. >

'ndlngs 'about the 1ocal scourlng downstreant of the exxstlng -
7 jave’ much effect on the selectlon of a bridge . ‘type for the .
}'New Krungthep Brldge. . .

: ,--:B 5 . Bndge Altematwe Study

Identlflcatlon of Br:dge Alternatlves -

_ alternatlve? schemes were formulated and evaluated and'
”;schemes infericr to others: were ‘eliminated from. further considerations.
& Progress Report (I) zssued in May 1986 twenty two .alternatives

f,]werefldentlfled ‘and- prellmlnary evaluatlon ‘was made. ‘In the. Progress
-;ﬁReport {IL) lssued 1n September 1986 seven alterﬁatlves of A through G
”_were 1dent1fled and ‘examined. . They included low fixed bridges, " low

.-movable brldges,,and hlgh flxed ‘bridge with varying use of -the existing
';brldge 1nclud1ng its Complete ‘removal. Three*alternatives ~—alternative
'D,J E and G == were selected for. further study and the results were
rpresented in the Interim’ Report issued in December 1986. The outline of
“alternativés D, E and G are suminarized in Table S-2 ' '

-Table §-2 Bridge Alteinative_Plaﬁ

No need "'No need 220  concrete

= : TYPe :f:- " Removal Reinforced Center o
- Clearance R A Span Bridge
-Alternative . -of- of River BExisting -
_ - {m + MSL) SRR Length Material
S Br. R _ Facility Br.
ﬁb'fﬁlj: _ffiéedf}: 7.5 NeCeSséry No need 75 concrete
020 CFixed - 7.5 ~ .Necessary = No need 75 concrete
©°3. . JFixed .- 7.5 Necessary . Necessary 75 cancrete
o1 - Movable: 7.5 No need No need 90 steel
~20 - .Movable 7.5 No need  No need - 80 steel. .
3+ . -Movable - 7.5 No need - No need 90 steel
Sl < Fixed 34




B, S 2 Evaluatlon and COPCluSlOn of Alternataves

- The evaluatlon of alternatlves was carrled out taklng 1nto account B
the follow1ng cons1deratlons .gg : R : . I AT

_Internal rate of return '
-Land; acqulsltlon problems
R1ver facilities condltlons:.
Nav1gatlon safety ™

‘Risk due to river hydrology

" Motoring’ ‘public 1mage
'Appearance

B N AT

: In order ‘ determlne'*the” most recommendable ;plan, overall,}_
evaluatlon was made .based on "the evaluatlon ‘ciiteria ‘and. ~weights: shownS.i{
in Table S ‘3. The results are ‘shown ipn Table S 4. f Judglng from thlsf-'
.table, the alternatlve Gnl is recommended. ' _ o

B. 5 3 Nece551ty of a New Krungthep Bridge

Constructlon of the New Krungthep Brldge is -necéééétyf“fare:thé{i;'
follow1ng reason-z'v _ R R A A

- The exlst1ng Krungthep br1dge is of bascule type.- It has been”
evaluated,: however, that . excessive stress ~of: the bascule;f.
_girders .are 48% of the ailowable stress under the load- of HB—éSi”

. unit, and there is no way to- strengthen it unless the bascule-
aglrders are closed to form a. flxed type brldge, and_ : v

- .The trafflc of 50 000 ADT 1n 1986 of the exlstlng lan bridge -
‘with a 12-meter” carriageway is: already saturateé in“1986 and "
this. may impair the’ aged brldge ‘unless. 119ht vehlcles cnly a‘e.;'
allowed: and the brldge be used as 2—1ane brldge. On ~thea otheri'
hand, the. replacement of - the exlstlng brldge by ‘a’ new one will o
cause ‘a “loss of 740 - million Baht per  year durlng .the
- construction perxod in BMR. = The. “above proves the necess1ty of -
a New ‘Krungthep Brldge as soon as 90551b1e be51des the exlstlng
one to secure the trafflc capaclty of the 6 - 8 1ane MRR llﬂk.;

5-10



. Table $-3- Evaluation Criteria and Weights

1..

Score .

Sy e

“a

5

‘Weight

©1éss than 8% - 6 - 12% .

12 < 0180

18 = 258

‘ALl plans

over 25%

0.60.

ety
~aifficule .

- Fairly
Jdifficult

p—z;'E§3

A little”
difficult

‘D-1, D=3
E-1, G-1.

No - i

" difficulty

E-2

“Not

required

L {Bangkok Dock’y Private)

- plans Ranked

[ IRiver Facillty, Moving -

"—Bxéréméiy___

Aifficulk

ALl Pian o

: Féirly )
© T difficult

. Diffiéult

Yo need

No -
relations

All Plaps E

0.0

“Navigation Safefy -

. _lané}ﬁgn e .”_Vﬂ

'imhossibid

f;Ali ?iané D

" B-2

" Poor

Excellent

0,08

" Risk Due to River.
~Hydrology:

Plans Ranked

Very High

Medium

‘E-1, E=2.

Low

‘AlL Plans D

~ Plans, Ranked

‘Motocing ‘Public Image

Veiy Poor

- -paor

.All Plans E

. Fair

G-1

Good

B-1, D-2

Excellent

b--3

0.03

Appearance.

. Plans Ranked

Very  ¥Poor.

" Boor

Fair -

E-3, G-1

Good

D-1, D-2

Excellent

‘D-3; E-2

C0.93

. Tabl¢ S:4  Overall Evaluation by Weighted Score

g :ngluaﬁibh/Plahs'-3_

Alﬁérnati?é D
D=2

D1

p-3-  E-1

Alterpative E

E-2 E-3

Stage. Con.
B-1 B-3

AL G
G-1

Scoie/Weiqht

. i)'IhtérﬁalfRéielof‘Repu:n
" '2) ‘Land Atquisition
3) River Facilities Moving

: :iﬁiﬁé#igétinh1kedﬁitgment

: filgﬁis%.éugfgqlkiver Hydrology 4
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B.6 Prehmmary Desagn of New Krungthep Brzdge

B.6. 1

a)

'Nav1gatlon requ1rements were lnvestlgated in detall itﬁWas
" that no, Shlp movements, present and future, . would be affecte £
the vertlcal clearance {VC) 1s set at 34'm above MSL. Vlrtually-,r

De81gn Crlterla

Vav1gatlon Clearance

akl . ShlpS of" Slgnlflcant size’ enterlng the ‘area’ upstream of ‘the’

Krungthep Bridge are for: repair, except for those of the- F1sher1es‘

Department and Shaw Wanaklt Company.

Lateral clearance IEQUlerentS were also examlnedu_"The'exiSting?--5

pler opening of 60 m is consrdered adequate for the 1argest ‘ghip -

ija551ng through thls waterway.. The distance 6f the narrow ‘channel

- between’ the Hew Krungthep Brldge and the, exxstlng one, honever,"””

b)

should not be more than 60 m.

',leé Load :

The HA and.HB—45 unit 1oaaings-as'specified in- "6. ﬁighnayubridge:_ﬂ”
live loads” of BSI BS 5400 were adopted. e

‘B.6. 2 Prellmrnary DeSLQn

The results of- prellmlnary des;gn are presented 1n'"Draw1ngs“ whlchf“'
contarn the follow1ng._ : E .

NN maximum longitudinal gradient.of.Q%"ie adopted}.

*  The br1dge is de51gned to have 4 lanes.-'f

x Main brldge ‘PC box glrder Lype of 442 m 1n total

(= lll m + 220 m + lll m)

* Approach brldge in Thonburl side: - PC box glrder of average 35 N
m span and. contlnuous hollowed RC slab of ?87 m 1n total.'. .

*  Approach brldge on Bangkok 51de. PC box glrder of average 35 m
span and continuous hollowed RC slab of 635 m 1n total s

*"Interchanges and Access Road on Thonburl and Bangkok SLGes w1thf
" a total 8350 m of rampway and. 355 m of access road of. abutment
structure wlth 1ts transition slab to prevent sedlmentatlon T

.- Constructlon materlals of main- ltems -‘are shown 1n Table S 5 and%v
'constructlon cost is glven ln iable 8-6. '

& The outline of de51gn is shown in Flg. S l

* The conatructlon schedule is. shown in Flg. §-3.
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" Table §-6 - Maia Materials for New Krungthep Bridge Construction

o Ttem / Site Do Main . ApPIOach  gpers Total

Bridge  Bridge

13,890 18,310 1,710 33,910
. fe =300 kyf ! S13,370 0 e 13,370

fe = 240 kgf/ég.cm 10,120 - 23,220 6,040 39,380
 fotal cwim 37,380 41,530 7,750 86,660

C.Cement ton S o R - '
038 ton/ou.m- . o 14,200 15,780 2,950 - 32,930

':  f§éjTéﬁd§ﬁ2;6§j”'fff' B -'1,270' ; 1,730 - 160 3,160
fi;ﬁé}ﬁgrf;qﬁ-;.-f '~- 3,870 - 5,94b 1,260 10,670
‘:jﬁﬁééﬁkfcﬁ;m7;' | _..._ L B ~ 13,500 13,500
7 §0?§3£§ oi6;m1di§.;g' -. . 35,550 9,350 44,900

CRC pile 0.2 wB.Zwm - - 9,600 9,600

: Tébl_e:S-ﬁ - Construction Cost

{(Unit: 1,000 Baht)

.'C¢nsfrq¢tionf005t L - 1,500,000
" Engineering services | 150,000
 Land acquisition and compensation 235,000

Total . 1,885,000

813,
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B7 Attornative Routo Study

I Ronte focation

S ié}téinétﬁve"fduté”:iocation ‘was carried out using the aerial
. photographs i. with: a scale - of - 1:6000 and by means of careful

réconnaissance -survey. - Various alternative routes are shown in Fig.’

a) ‘Area betwéen MRR and Wuttakat Road
- Segment'A
- * -Begment B ...
b) ' Junctlcmwlth Phet Kasem High_wéy
: ﬁégmélit c
Segnent
~Segment. K
. -Segment’ S

IR T

e ) Junctlon'.uth Outer Ring Road

% 'segment ®
- ¥ ‘Begment F .
Segment G

T

g T
" MEW COMNECTION l@ \
"ROAD TORAM&PI;_ . (:)

- BRIDGE——

Alternative Route Segment

Sfls




n.7. 2 Evaluatlon of Alternatlve Rautes

The--alternatlve routes were- evaluated under varlous asp ots
including . effects . on traffln, economlc return, Jand technlcalﬁ;

_ fea51b111ty. Table S-7 shows the fesults of. economic- evaluatlon on-, the:fg_
selection of junctLon w1th the Phet Kasem nghway.“ As a: result of the':ﬁ:

various ccmparlson studles, the segments A,'C and F were se]ected aa the;
best ‘combination. ' : S

Table §7  Benefit/Cost Ratio by Different Access Points. -

No TRE . 7RE Access Plans. i,
c 7 rR TLoD T s 'ﬁIFfff__ CHF- -

Total Traffic Cost 10.460 10.301 10.306 10.326 :10.320 10,312 - 10, 289;',

Traffic Benefit - 0.159  0.154 = 0.134° 0,120 - 0. 148f? 0271
Construction Cost’ = 1.654 2,003  2.323 1'2;275' 2,203 3. 857”\'
Ratio (Benefit Cost) - . 0.096 - 0.077  0.058 - QfQGZf.:O;GS7 0. 044

Note: Traffic costs are for 1991 morniﬁg:péakfpériod in million
Baht per hour. Benefits are in million Baht per ‘hour.
Construction costs are in billion Baht. S =

B.7.3 Necesslty of Extendlng the Thonburi Road

Extendlng the Thonbur L road is necesgary for thé'fdlfowing:féasﬁn: f:'~

- The EXlStlng Thonburl Road constltuteS'a dlrect access_to the-:
- Taksin bridge with 6-lane carriageway. The construction ofia L~
shape short bypass of 3.3 km between the Phetkasem highway and_.

the existing Thonburl road which’ will- be connected wlth ‘MRR- i8" -

necessary to divert the trafflc from the Taksin - road-— Wonqulan
Yai round about in Thonburi ‘area whlch has. been most serlously '
congested in BMR-' \ . o -

- Extendlng the Road of 6. 5 k@ up to ORR 1n parallel thh the}u

. Phet Rasem highway will enhance acce551b111ty in the': acea,” andﬁ5h} 
realize a  significant amount of new development,t along -the
route due to short dlstance from the. developed center -of3ﬂ.“”

Bangkok; and

- This exten51on ‘will- play a roll as a bypasg for Phet Kasem -7

Highway and Ekkachal road or ThonburlﬂPaktho lﬂlghway 1n thef— :“i

Thonburi area.
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B 8 Preitmmary DPSIgn for Thonburl Road Extensnon

. o The results of prellmlnary de51gn are presentea in "Drawings" which
: contaln the followmg. ' '

 %'-sTA 0 = STA 12-

74 lane v;aduct with noise barrier and l-lane’ frontage roads on
f_—both 31des. o

% sTA 12 - STA 15 _

B lane road with 51dewalk average embankment. height of about
I 0 - l 5 m. '
'*’TSTA 19 - sTA 84 STA CL0 = STA C-107

L. 4-lane’ road w1th mdewalk " average "embankment helght of about
1.5 - 2.0 WL : : '

= R Int_erseotl_on.v}ith_ MR'R'gréde séparated, and oi:hers at"grade,

GE Cori"sri:'ru‘ct':’ion materlals by main items are shown in ‘Table 5-8 and
' construction costs are gwen in ‘I‘able $-9,

% - The layout, plan is shown in Fig. S-2.

7. Table S8 ) Ma'in-Matef'ials'for fhonburi Road Extension A&C Segment

. Item . / Slte - Br;i?(ii;e Agiriggzh Others | : To.‘cal.
.'IC_OHCrét;eI"cu.-ﬁ._'_ W
' 'fc_¥ 350 kgf/sq.cm 1,200 14,220 1,730 17,150
o= 240 kgf/sq cm. 3,850 19,860 4,770 28,480
> Total cum . 5,050 34,080 6,500 145,630
"oéﬁeﬁt Eons . . | |
10.38 ton/cu m . 1,920 12,950 2,470 17,340
'ich Tendon ton 70 860 110 1,040
 _;Re*har_tonq i 700 4,290 880 5,870
:H;ﬁmbéok'cu n f.: f'. 1,000 173,400 45,540 219,940
'_[n7pc plle 0.6 m dia. 8,300 64,260 10,530 83,090
.?lARC Bi16.0.2 x 0.2 m  '1'o” 2,300 7,680 6,140 16,120
._'_Ste,el;of__.-Bx_:_;dge ton _ 300 - ~ 300

o Malnmaterlals for Segment F are pavement concrete of 21,100 cu.m
U and embakment of 575,600 cu.m. '




.;I'able 59 CpnstryctionCo_st' S R -

(nits 2,000 Bane)

SR | Segment AC  Segment ¥ Total -
Consttuction cost . . 11,140,000 - 530,000 1,670,000
"Ehgineéfing-sefviées* © 114,000 37,000 . 1517000 0 7

Land acqulsltlon and _ _ R U R TR S TP RS TR
cornpensatlon _ '_ ' _ _ _39‘9,000 E 248,000 048,000

CTotal - 1,653,000 816,000 . 2,469,000

* The slow- banklng method was. adopted for the constructlon method_“'.

con51der1ng soft 5011 foundatlon,' economlc and technlcalr-"

aspects. The. constructlon schedule is 1llustrated ln Flg. §-5,
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B.9 EcononucEvmuahon

B8.9.1 New Krungthep Brldge_j

Economlc evaluatlon of thne New Krungthep Brldge proved that the_'_
project is feasible showlng a IRR. value of 20% “for - the openlng year in

1991.

If the total pro;ect cost ovexruns by 15%,_ the 1nterna1 rate of:.
veturn would drop to 18.9% and likewise it would be 18.6% if the beneflt;'
stream 'is uniformly 15% lass. In either case the pLOJect 15 st111

economically 3uet1f1able.

Table §-10  Economic Evaluation of New Krungthep Bﬁﬁge_ :

Net Present Value AR Internal
, o at 12% - B/C Ratio Rate of -
Case o (mllllon Baht) - at . 12% 7'=Return % ﬁ
Base _ ' : 1247 2,09 _]'20;71."
Cost 15% up o 1675 1.82 ° 18.86
Benefit 15% down 888 ' 1.78 0. 18.57

B.9. 2 Thonburi Road Extensibh

_ “The results of economic evaluation of the follow1ng three cases ar'e
shown in Table S-11. Each case is 1llusttated in Flg. 5~ 6. S

Case 13 Segment A and C will be.constructed in 1991._.
Case 2: Segment A, C and F will be constructed 1n 1991

Case 3: Segment A and C will pe constructed in 1991 and:
- Segment F in 2001. '

All cases were proved to be féasible.

Table §-11 Economic Evaluation of Thonhuri Road Extension

Segment Net Preseht,Value ' L 7 - e "IRR_

Case 1991 2001 (million Baht) _ ° B/C Ratio = &
1 AHC - 4,073 S 483 aLas
2 BACHF . - : 4,092 g 3.55 0 33,40

3 ASC P 4,092 o 4.35  4l.46




implementation  Schadule

RN TY-IT

2001

Fig. .- S-G “Implementation Schedute for Each Case
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' B 10 Implemantation Program

B, 10 1 ImplementatLOn Schednle

The' opemng yeax of bot.h the px,ojects is planne_d_ to be 199,
‘fiscal year, The second stage ‘of ‘the Thonburi  Road " ,_xtensx_on Project

ghould . 1mmedlately follow the completlon of the flrst stage.:

' The 1mp1ementat10n schedule by year for the New Krungthep Brlﬁge_’_.,'-'
: Pro;ect and the 'I‘honburl Road Extension Project J.s shown in’ Flg. S 6 :

B. lD 2 Func‘i Requlrements

'The fund requlrements by, year for the New Krungthep Brldge Progect-._
and the Thonburl Road Extension- Pro;;ect are’ shown in Table §-12.° -

" “Table $-12  Fund Requirérﬁéms(f '_

Items / Fiscal Year ~~ 1988 - 1989  -1990 . 1991 . 1992 -~ 1993 ~ 1994 - 1995 B
1 New Krungthep BE, ) ) )
4. D/D'& Tender . - (45,000 . - Um0 e
" b. Land Acquisifion = 235,000 . w0 aE e
c. Supervision ) : - 31,500 - 42,000 " 31,500
4. Construction ©. = 507,064 - 492,737 500,199
Subtotal .- 280,000 -538,564 534,737 531,699
2. Thonbur i {Stagel) N : .
a. D/D ¢ Tender - - 34,200 T
_b. Land Acquisition 299,000 I
c. Sapervision | - - = 23,940 - 31,920 0 24,9490
- d. Construction V= 293,619 618,364 251,957
. Subtotal 433,200 317,559 650,384 251,957
3. Thonburi (Stage 2) ) } . ) :
a. D/D & Tender’ ' BN & 2 T TR T
b. Land Acguisition . o ._ - 249,000 . v L - RTINS
c. Supervision - _ A : Coae 4,770 010928 7,155 0
d. Construction S S s o< 157,185 ¢ 230,582 142,233
Snptotal . : . . 7 262,250 161,955 242,507 149,388 :
fotal . 713,200 856,123 1,185,021 763,656 262,250 161,955 . 242,507 149,388

S22
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CHAPTER 1

INTRODUCTION

1.1 Study Background

© . Recognizing the = pressing ‘needs of . expanding capacity of the
_Krungthep Bridge as: 1t forms an 1mportant link of the Middle Ring Road
andof "improving. of - the road network on the west -bank of the Chao Phraya
River,. the ‘Government of the Kingdom of 'Thailand requested ‘the Japanese
'Government to provide: _an- assistance for a feasibility study ‘on
enlargement of traffic capacity ©f the Krungthep Bridge and extension of
the Thonburi Road. In response to the regquest, the Government of Japan
has declded to carry out the feasibility study (hereinafter referred to

Tthe Study") on the Mew Krungthep Brldge Construction and Thonburl
Road EXEEHSLOHL

uTh GOVernment of "Japan - entrusted the Study to’ the'-Japan
_Internatlonal Cooperatlon Agency (herelnafter referred to as "JICA") the .
- official’ agency responsible for - the 1mplementat10n of the technical
:'cooperatlon programs of the Government of Japan, and JICA has organlzed
an advisory committee ' (hereinafter referred to as - "the Advisory
Commlttee? and “a study team (hereinafter referred to as "the Study
Team") for the said purpose. '

‘Upon arrival of three members of the Study Team and three members of
the Advisory Committee at ‘the site, the Study was commenced on March 5,
'1986. By the middle of March 1987 the Study has been completed. This -
Final Report describes the work executed in theé course of the Study and
presents the conclusions, elaborated based on the kind comments by the
Government of Thailand. - ' '

1.2 Obiec{ives and Scope of the Study

The ob;ectlves and scope of the Study are stated in the Scope of
Work 51gned ‘between the Public Works Department (hereinafter referred to
.as PWD) and JICA on November 6, 1985, The document is attached in
.'Appendlx l 2 l.

In essence “the Study aims to determine the  optimum  schemes ©Of
-1mplement1ng “the Krungthep Bridge and Thonburi Road Extension by means
of - comparing various’ ‘altéernatives 1ncludlng the do-nothing case.
'Clar1f1cat10ns concerning the details of the scope of the Study were
‘made - during the first week through discussions with  PWD officials as
zecorded inothie minutes of discussion dated March 10, 1986, - also
attached in Appendlx 1.2.2. At that time, PWD requested that the Study
'Team examines, the fea51b111ty of a-new road connecting the proposed
,approach road’ to the new Rama VI Bridge and Thonburi Road Extension at a
' pre£e351bility study level. The Study Team carried out this additional
_work and the results are presented in Appendix 1.2.3 as well. '



1.3 Work Schedule

The Study was divided into three phases as follows!

- Phasge I Study : Fundamental Information
and Data Collection

- Phase IIA Study : Thonburi Road Extension
Study :

- Phase YIB Study : Krungthep Bridge Stud

Phase I study lasted six and a half months and was followed by Phase
IIA and IIB studies which were carried out concurrently for 6 months,
General work flow and schedule are shown in Fig. 1.3.1,

1.4 Study Organization

The Study has been carried out by the Study Team under ' the
supervision of the Advisory Committee organized by JICA, which comprised
Japanese government officials and was directed by Mr. Tajiri and later
by Mr, Enami. The Study Team, headed by Mr. Oshima and consisting of S
experts from Nippon Koei Co., Ltd. and Central Consultants Co., Ltd.,
has kept close collaboration with the counterpart team organized by PWD,

The organization of the Study is illustrated in Fig. 1.4.1.
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Khun Chinda Kulwato,

Dr. Voravit Lertluksana,
Khun Utra Amatayakul,
Khun Vitoon Janviriyakul,
Khun Dhongchal Tejasen

The Team also would 1like to thank the members of the Project
Steering Committee comprising representatives of various government
agencies concerned, who have provided valuable guidance to the Study
Team at crucial points during the course of the Study. .

The Study Team has obtained information from a large number - of
people during the course of the Study, officials of other government
agencies,; contractors, consultants, and other people in related fields
of private sector. The Study Team has received full cooperation in
almost all occasions. It is impossible to name all those involved in
this space, but the Study Team would like to express its sincere thanks
to them all, to the end hut not at least, '
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