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- PROJECT BACKGROUND

Thc Greates Bangkok Area has bccn and w:l! continue (o be ‘the main focus of human
aclivities in lhe ngdom, generatmg social and econoniic benefits that have imporiant
mulhpher effects over the rest of the counhy The population increase in Bangkok

Cleads to a conlmumg expans:on of the urban aréa and aw inlensified land use in the

buill-up area,

L

The rap:d urban expansion m lhe Greafles Bangkok Area has enlal!ed :nemably various
urban pzoblems and - these have bécome increasingly serious especsally in the cenlral

~ business district and jts frmge areas. lnadequacy of basic mrraslruclures, inappropriate
Jand use, housmg shortage and ihe great need to lmpm\e the lranspor(ahon neiwork

are the main problems. '

] The necess:ly to slrenglhen lhe 104d nelwork in lhe Greater Bangkok Area by provid-

ing an expressway nelwork is pnmanly due 10- the recent increase in vehicle traffic

: demand aceompanying the detelopmenl ‘of the acca. The First Stage Expressway System

was thus planned to bn‘k the major hlgh\sa)s from lhe north, the south and the ¢ast to

relieve the traffic congeshon in Bangkok ‘The Din Daeng‘Po:t and Bang Na-Port sections

wefe opened 10 traffic in October $981 and January 1983, respecln'e]y- Undes such
cmums[ances, it is usgent to develop the Second Stage Fxp:essway System since the
road traffic demand in the area is foreseen to be exlremely large

TRAFEIC CONGESTION IN SUKHUMVIT ROAD

towcwsmns AND RECOMMENDATIONS

. ln lhe toad neh\ork ol‘ lhe Grealer Bangkok Area the expre:,s\-.ay network forms the

backbone and the Second Stag,e Exprm\\as' System is an indegral part of this express-
vay nelwork. '1116 alms of the Second Stage Expressway System Project (the Project)
are to: . '

= \leel the needs of the ewrgrmung vehicle traffic in the Greater Bangkok Area and
facilitale lmprowd teafiic Nows for the enhantemenl of urban aclivities;

e Form a nucleus of a road neh\ork for the Greater Bangkok Area logether with

- the euslmg major roads, and provide connections to the First Slage Expressway
_ S)stem s as o allow a s:noolh flow of \..Imle trafiic inlo and away from the
Ccily cmteta, and



»  Manage the expressway nemork as a Iollway syslem an’ efl'iclenl way of road
system de\eh)pmcnt whlch will fevy a toll from users who oblam benefits from the
utilization of the expressway . |

The fol!(')wing items a) to f) déscribe the important conclusions and recommendations

: denved from lhe results of the Study.

a) T_he Second Stage lxp:easway System is ncommended to mmpnse two roules
(Table D) _

 TABLE 1. ROUTES COMPRI§E0 IN. THE SECOND
STAGE EXPRESSWAY SYSTEM

. ﬁedgﬁaliﬁﬁ _ o lfhg,thol' Réu:é o
ho;ﬂl-Somh Roule e 192 Km'a,ﬁ;‘)ré_x.:
 East Route . o S’I Kmapprox

TotslLeagth | 279 Kinappiox. -

b) The greater parl of the Second ‘Stage Exp;essway System 15 to be buill as a 6 lane _
naduct No serious technical difficulty is expecled in the conshucllon '

c) “The total pro;ect costs of Ihe Second Stage Expressway S) stem are:
B 16,790 million (in 1983 psices); and _ : .
a B 26 ’200 million ¢ 983 prices plus 6% pa. esca?ali{)ri alldwan'cé)

d) The resul(s of an economic ana!ysns pmduced the l"ollowmg md:cators (Table 2):

TABI.E 2 ECONOMIC INDICATORS

PreseniWorthof | BiC Ratio CUIRR
Beneﬁlati—n% ‘ ai=n% .. B ¢ ]
36,094.i"irﬁmdn”;_ s e

€) The results of a l‘nancnal analysns re\ealed the followmg mdl-.alors (Table 3) with
“toll fare levels ‘-hovm in ‘i‘able 6. :

TABI.E 3. FINANCIAL INDICATORS

Pteﬂenl\\ orth of T _Financiai RevénuefCost L
Surp!usa!i 12” Rahoau—li% |- - Financial IRR
BO.’lmﬁ:hon_ | IO o ‘ 12%:

f) Based on the resolt of thc s{udy on allernalne ophons for lhe I‘undmg schedu!e '
- it is concluded that an overall interest cha:ge should bé kept at a !ow level in order



(0 yicld a surphis undef the constraint of the financial retusn of 12%.

lt is reccommended that lhc optaon (a) or another combmahon of funds which
minimizes the overall interest burden [0 the debt should be sought (Table 4). It
is forecast lhat all loans can be paid back by year 2006 if all the estimated cash
flow surplus is allocatcd for thé refunding.

TABLE 4. ALTERNATWE FUND!NG SCHEDULE

plion(e) - |
| nteres

L nonpayable |

oles: 1 Equivalent to the percentage of right-of-way acquisition cost.
: 2 Eqilim!eﬂl 16 the percentage of foreign cuncéncy component.
3 Bquu“a!enl 1o the perceatage of focal cuuency comporient.

L i[\;lier g;e grace penod the lepa) ment over tweaty years for l_mn A and ten )ea:s for
: 1]

' ']'he Second Stage Express“ay System is planned {0 form an inner ring expressway in .

the central usbanized area together with the First Stage Expressway System and {o
provide two trunk sadial routes in the core area of the Greatei Bangkok Area extending

_ north and east. Thus, the development of the Second Stage Expressway System will

not only s_lrenglhen the road nefwork in the Greater Bangkok Area, but also greatly
increase lhe use of the First Stage Expressway System.

The implenienfalibnjof.l'he construction of the Second Stage Expressway System should
be effected at the earliest possible date, before tand acquisition and compensation
become mose difficult due 1o the exlraordmanly rapid development of the urban area,
especially mlhm the ring formed by the evcpre%ways

De!ay'o'f implemén!a(ion w «ould entail increasingly difficult traffic management during
construction due to mcreas::d traffic congestion in the existing road netw. ork and wonld

: (esull in increased conslrml:on tinié and cost.

1 The consfruction ol‘ the Seu:md Stage Bxpressway System reqmres a Iarge investiment.

Por this reason a staged construclion progfam is teuommended commencmg delailed
engineering dessgn early in 1985 and complelmg the constnuhon of the last priority
segment in 199‘- : .

: The pnonty for conslluclmn of lhe dnlereni segments of the Second Stage Expre\sway

Syslem should be as follows, from the viewpoints of tand acquisition and compemalton
as well as by traffic demand (Tab]e 5 and l‘:g 1.

I



TABLE 5. CONSTRUCTION SEGMENT AND PRIORITY

- Construction Priority

Route

Construction Segment
i N-3and B-1 N-$and Esit Routes -
2 N—Z ' N$ 'lji-(iule
3 N-1 N8 Route
4 B2  Esst Roite
5  N-dand M-S  N-SRoute
6 B3  Eail Roite

7. The adoplion of a ilat toll 1aniff system is reéo_mm'ehde‘d‘ for the éx:'piesswa'y network
which comprises the First and Second Stage Expressway Systems. The tecommended

toll fare levels are shown in Table

6.

TASLE 6. RECOMMENDED TOLL FARE LEVELS

- Fare'at.l933l"lices_ S

Appticable Expressway -

L Toll FarginBang -

| _ S X ISl Vebicte] Large Vehidie
First Stage Expresway Systen, Istand 20d Legs © [1982-1987| 10 20
- Eatire Fisst Stage Expiessway System and Second o -
: glage Expressway System Segments Opened by 1988--1995 15 25 -
fage - ' . _ S ) : o
_ Entire First and'Sevond Stage Expressway Systems [Afer1996 | 20 .30

Ml NECESSITY OF THE PROJECT |

1. To serve and hlain(ain Greater Bangkok as a well functionad capilal city, the develop-

- ment of the Seconid Stage Expressway System
the Study shows the following socio ;
Bangkok Area (Fig. 3).

A!ihoijgh:the growth rate has been forecast to _ta_per"o‘fl‘ somewhat in the

‘population is expected to continte to grow to 8.7 million by 2000;and

The economy
tertiary sector. The gross product

280 billion Baht in 2000 in terms of 1972 prices.

is urgently needed (Fig. 2). The result of
<conomic growth by the year 2000 in the Greater

The eslimated total urbanized é:ea in 2000 is #_Bout 1.5 times that of 1982

l‘uluie, the

of the Greater Ban'gkok_ Areais f}iaracl_v:riz'e& by the dominance of the
will expand from 132 billion Bahi of 1982 to

2, Planned as @n integf-é_l part of the expressway nelwork in the Greatér .fi:ing?:ok, the

Second Stage Bxpressway System is expected to play the following

- »  Mainfenance of urban aclivities by

avoiding sérious traffic congestions;

important roles:

" B;eak'iﬁg a deadlock in road development which is facing a preat iighlbf-way

difficulty;and B L
' Y
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‘Supplement any to the funclion oI' the Fust Stage Expressway System and the Mass
Transit System.

1) It is foreseen that a oOnlinued mcrease m lhe \ehicular lraff‘c demand w:ll deteno-

rate further the traffic congestion on the roads’ which has already teached an intoler-
able level. Present and l'ulure traﬂlc demand in the Greater Bangkok Area is sum-
manzed in lhe followmg {able (Table 7}

TABLE 7. DAILY '!RAFHC DEMAND IN GREATER BANGKOK AREA

Ttems 1582 -2_000 2000}1932
Person trips -(°000) 8,555 13260 188
Yehicte tdf;s (000) 2223 a4 199

2} In parailel walh the de\elopment of the First Stage Expressway System the Govern-.

ment is p:omotmg the strengthening of other road nemorks in the Grealer Bangkok -
Area. Howey eF, 4 dlfr culty in right-of- -way vaumuon isa roadblock in the af-grade

. 10ad network slrenglhemnglde\elopment programme in urbamzed areas

3) The Fmt Stage Expressv.ay S)stem is planned to lmk the major hlghways !‘rom the

noﬂh the south and the ¢ast to rehe\e the lraff'c congestion in Bangkok with a
tofal length of 27 km. Hm-.e\er this expressway system serves only a few comdors

. withoul gmng access 10 othei lmpodant paits of the Grealer Bankok Area. Under

the increasing traflic demand in the area, the expansion ol' the expressway network
within the framework of the Second S[age Fxpressway S) stem is anurgent necessnty )

Desciption S 1Y . 200 Ratio -
Ustanizid Area 1.52
78,000 t-é«:!&e; R .
Popaltion ' '

LI

$,431.0%) perons . _ 8,723,600 Peiens
: L 3ng00 %‘mw
: L 260,60 io&.a-:o
Gicss ho vincial Prodact .
(st I"ﬂ!pn-cu) 100,600 00000 - Ea L
oL : ° _ - Lo
132,700 &850 Balt . 150,000 =i Bart
Vehice Trps R ciaihadi Eaneihaiaihs X3
21:30&0;@«“ S C nnmuwg‘m

r:e 3 CHANGES 6|= socmzobnc-wc AND TRAFEIC $ITUATION
IN THE GREATER BANGKOX AREA

—8



WV EFFECT OF THE PROJECT

1. The development of the Second Stage Bxpressway System will improve the traffic con-
© dition in the Greater Bankok Area,especially in its central urbanized area. Accordingty,

the transport mobility and accessibilily in the Greater Bangkok Area will be greatly
" improved (Fig. 4).

2. Since the Gteater Bangkok Arecais a populauon concentrated city, transportation ser-
vices have a greal impact on urban well-being, as well as on the mational economic
growlh The result of the Study revealed that the reduction of tsaffic costs would reach
to approximately 14 m;ll;on Baht a day by the year of 2000 (Table 8 and Fig.'d).

TABLE 8. OVERALL TRAFFIC COST

Cost in million Baht per day in 1983 pnces

Items g2 ! 2000 ; -
, With FES  {With FES & sss Ratio O)/()
R BE0) @) @) @
Vehicle funning cost 60.74 154.87 152.66 098
| Passengers® timé eést 1230 6805 5633 083
Total vehicte épela!ing oot :"?3.04 : 22290 20899 - 09%
Notes: 1 ';Tlaff' ic ¢ost in 1982 was simulated on the road neha o1k assurming that the
Port-Bang Na section was already opened.
¢ FES :  First Stage Expressway System
o SES  : Second Stage Expressway System

‘3. The Seco‘rid_ Stage Exbrésﬁxs?a)' System will provide a vital poﬂion of the expressway
- nelwork in the Metropolis and distribute traffic around the area, prevenling serious
traflic congestion which would otherwise occur in certain radial and circumferential
roads. There will be a reduction of 20% in vehicle-hours and an increase of 24% in
average travelling speed if the Second Stage Expressway System is developed {Table 9).

TABLE 9. AVERAGE TRAFFIC SPEED AND AVERAGE

EXPRESSWAY TRIPS

‘ 19521 L 2000

Hems WithFES | With FES & SES| Ratio (3)/(2)

' (1) m (3 (4)
A\engc tiaffic speed in GBA .. o b :

_ T k) 383 224 S 1.4
\'etu-:lc houss (1000 mgl 3 | i 2286 1891 050
A\ -mge exprem\ ay ES per 76 '2 69 £04 '2-20'
.\‘oks: 1 Traffic demandin 1982 was simutated on the road relwork at_ummg that the

o - Post- B:mg Na section was aready opened,
& GBA : Gr_eale: Bgng]g:ok. Area )
¢ TFES @ First Stage Expressway Systém
® SES

Second Staze Expressway System

o



4. Land use in the Greater Bangkok Area will be 'impr'o{é&' by the development of the

Second Stage Expressway System, as inefficient conce nlrauons can be deccntrahzed and
inefficlent dispersions can” be integrated. Existing commumly O\et-.mwdmg will be
reducéd by the growth of new communities promoled by investors and mhabntan!s
in the Gréater Bangkok Area and the establishment of betteér eommumtles will enhance
the comfort of the arca,

| 1932' | L 2000

\Y

Jtems p i L Ralio |
) - (2) with FES : (3) with FES & SES [(3)/(D)
Overall Trafiic Cost Asé'{fninz Bang N2 - ., )
(in 1983 prices) Section opencd ——
f L
—
: % _ = 094
73.0 million 222.9 million 209.0 miition
Bebt perday - Baht per day ~ Baht perday
Average Traflic om PRra e ! ""\\
. . .
Speed C———— PN RS 1.24
38.3 kmfhr S 2MAxmnr 207 kinjhs
BA |
| - 1. o R =
Averaze Expressway = AR H =Y -1
Frips _ l - N "l |2
: 76,000 269,000 594000
tipsfday ; trips/day tripsfday

FIG. 4 EfFECT OF THE PROJECT

FUTURE TRAFEIC VOLUME ON THE EXPRESSWAY

1. Traffic volume in the expressway nétwork of both the First and Secrjnd‘Si}dg'e Express-

way Systems was forecast as $94 thousand trips per day in 2000. This indicates that the
present (rips in the Fiest Siag,e Fxp:essway Syslem wilt jump 7.4 times, and 13% of all
of the trips estimated in the Greater Bangkok Area mll use the expressway nelwork.

. The average traflic volunie per kilomeler in 2000 is eshmated as 108000 vehicles pet

day. By comparing this with thc designed raffic capacity of the expiessways, the
average congestion rafe is calculated 1o be 60%. An a\efage lnp tength on the expwss-
ways is estimated as 12 km. :

. _Upon cornplehcm of the pro;ect traffic volume 6n lhe Fmt Stage Expressway System

will inceease by 20%. "Also the ttafhc volumne on thé ordinary Toads wnhm the central
urbanized area will decrease by about 14% with the cbmplehbn of the Second Stage
Express“ ay System

- 10 -.
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It is foreseen that the expressway network will be mainly used by passenger cars rather
than by trucks and buses (Table 10)

TABLE 10. VEHIGLE COMPOSITION IN YEAR 2000

Vehicle Type . © Expressway Systems GBA Road Network
 Passenger Car . 82.1% 758%
Bus o Cis% 1A%
Light Truck ) 104% 129%
Heavy Truck Y ) | 99%
Total | S 10005 | 100.0%

The estimaled [raffic volumes on the expressway network in the year 2000 is shown in
Fig. 5.

The result of overall trafiic forecast shows that even after the completion of the Second

© Stage Expressway System theie will still remain a traffic pioblem " in the Greater

Bangkok Area. Therefore, efforts at slrénglhe'ning the ordinary road network by
appropriate agenﬂes should be continued to avoid the teaffic problems which are fore-

“seen in very néar future.

GENERAL FEATURES OF THE SECOND STAGE EXPRESSWAY SYSTEM
The Sccond Stagé Expressway System consists of the following two roules :

1) The \bﬁh South Route runs in a northerly direclion for a route length of 19. 2 km
froni the planned Dao Khanong-Port Section of the First Sfage Expressway System
1o the national road No. 3} ;and

+2) The East Route of 8.’_1 ke length rons easterly from the connecting point with the

North-South Route to Phra Khanong-Bang Kapi road.

Both of these rontes are inler-related and are indispensable to the expressway network
in the Greater Bangkok Area. A part of the North-South Route and the initial stretch
of the Fast Roule are inlended Lo compose an integral part of the ring expressway which
together with the Din Daeng-Port-Bang Khlo section of the First Stage Expressway
System will seive lhe. cehhal urbanized area of Bangkok.

~The Express“ay is planned to be 6 lancs exeept for a stretch bel\\een the Middle Ring

Road and the terminus of the \'oﬂh -South Route where 4 lanes are planned (Fig. 6).

. The Fltsl and Second Stage E\pte-:S\\ay S) stems will be operated usmg, a fat tariff and .

on-ramp’ toll CO“!?t'IOI’I system. ‘The locations of the os and ofl ranips have been
delemuned as shov.\ nin Fig. 1.
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5. The following supporting facilities are to be provided for the Second Expressway
System : _
= Toll collection facilities;
s Traffic control system; and
n  EBxpressway lighting.

6-LANE ELEVATED EXPHESSWAY

— ]

* *
po2 102
- el

i A 200 weE

PVt I ANT7S prv v
4-LANE ELEVATED EXPRESSWAY
. 1103 e
3—5):', 108

NIRRT

NOTE: The figuees with 2sterisk show absolute minimum values. They shall be substituted
by § metets of desirable minimum values to provide st back distance wheie the
vizducts are planned within the row of the existing or planned streels.

FIG, 6 TYPICAL CROSS SECTIONS OF THE EXPRESSWAY
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Vit PROJECT COSTS AND IMPLEMENTATION SCHEDULE

. Following shows the summary of the estimated project cbsis at 1983 pﬁcés‘(Tab!é 1)

TABLE 11 Esnmtto PROJECT COST

. e Cost in million Baht
: P‘orei Curcency  Local Curiency ; '
Dcmgnahon S E%zmon ¢ iPortion ,TOta:l' :
Cons!mcuonCosl - 5,150(5!.6&) " 5,380 (48.4%) 11,130 (100%)
Land Acquismon and : Co
- Compensation Cost T : 3430 3480 .
Contingenci¢s and Others 870 (399%) 1310(60 s%) 2,180 (100%) -

TOTAL 6620(394%) 10,170 (60.6%) 16,790 (100%)

2. The implemenlzitimx'bf the Project requires an extremely large investment. For this
- reason, and to oblain maxinnun econonnc and financial benefit a staged consiruchon
approach is recommended as shown in the following figure (Flg 7):

1R

- » Descrigeica | § 19320 1343
Fam«v&udv A B San e
anf.-r-oq I’m.d Ca- the Frojsit 1. - m
D!‘J:J_HS Eng-z'ee:g-q Ds-gn, Pt L ;

Testes F el DetiZed [&gfﬁﬁﬁg Dﬂ!;a

- '?ﬁ‘}g‘ 3 Bl S
Rbitof&a:!'aes C . .. . . N -
e ]

1335 ) 1oss ) 1851 ] 13se ] 1549 iskfisn 1592] 1333) 134] 1995

Frzirpameatd Inpact As':-e;a.:_eal

D raded Eagineesicg Desgn .
Cocstroctica oF Ricg Exprarasy Povticey

Band AnyFdtoa

I

Teaders fot(‘:-n_\reﬂx:a Coqdu-ts — ‘ i : -
Coostraction of Segments N3 & E-B - 1 . S
Coastractionof Segrwad N2 A T B B : -
Cosstracthin of Segmiest N.A T
© | Peued foginietog D Pat 3l :
Teoter fo4 Deteited Exsinécrig Dosia 1t i N
Review of Stediey L ’ : B
ﬁiﬂdfﬁ;}:«r_:gbcgn L - . : =
Ceeﬁrmoa el R:d’-l [3 n;r:s.scr,s ' ’ . \ o
Leod Acqutiition ' : ' " B-m-fa
. ,_Tte-ic-sfﬂ&ﬂst.rwm:(‘m.nctl (RN N ] E
('oas!.r-dm ofSe:ml E-2 .

Congtroctioa of Scpimeats N£ & N3 - 5 —3 a
Contratioa el Sgaat B3 - e . : ‘ N Iw

F!G 7 RECOMME&!DED IMPLGMENTAHOH SCHEDULE OF THE
SECOND STAGE EXPRESSWAY SYSTEM PROJEC'I’
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