CHAPTER 6 SELECTION OF ROUTES TO BE IMPROVED

Based on the 6th Highway Plan, a master plan was established from the following fundamental °

concepts:

a) Trunk highway network (national and main provincial highways)

- To cope with increasing traffic and to ehéiite_,équortable, on-time travel. -
- To prbmote and 'supijort na_tiona{ development programs.

b) Supplemental road network (p'rovincial_arnd' rural roads)
- To impr_ove 'accessihility'to reinfbr_ce local socio-economic activities.

Based on the above concepts the followmg concrete items were studled and prlorlty routes
were seleued puttmg the study target at 2000 : :

a) Trunk highway 'Ilet\vbrk (ML Projects)

- Road congestlon : .
- Relation w1th natlonal development programs

b) Supplemental.roe_ifd. netv_ﬁo_rk (IM Pfoje_ct'_s)" -

- Local socio-economic regquirements
- Road connection

- ¢) Other studies

- 'Rehabilitation (RH Projects)
- Interseét_io'n_s

As shown above, the pro;ects wath respect to each study item were abbreviated as ML M.
and RH.

Item ¢) abc_we'is described-in a separate chapter..
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6.1 lnENTIFiCATIUN OF PHIURITY HOUTES BASED ON CONGESTION ALLE\!IA
TION (ML Projects) .

Road hnks whlch require. additiohal lanes were selected by compar mg the prOJected ADT
in 2000 with the road capac1ty . : :

: Accor'img to the de31gn standalds of DOH d1v1decl tour-lane hlghways class1fled as PD, -
SD and FD are requared when a pro;eaed ADT in the Tth’ yezu after opemng excecds 8, 000

In Htghway Capamty Manual TRB 1985 the possible capac:ty is indicated in terms of the

-number of passenget cars per hour ‘(peph), and traffic of 2 ,800 pcph is recommended as the
maximum capacnty for two-lane: highways. It is difficult to s;mply convert pecph to ADT.
However, a range of 10,000 0 15_,000 ADT is genera‘iiy equlvaient 10 2,800 peph.

it is the usual practl-,e to plan four—lane lnghways when the prOJected ADT exceeds 12,000
in Japan ‘ .

Considering the above standard ‘and recommendatlon and the future increment of traffic
inT ha;land the fo]iowmg trafﬁc capac:ty was [entatwely adopted:

TwO—dirc_ction two-lane IiighWay _:,'1'2,0(_}0 ADT :
Div_ided_ four-lane ‘nighwa'y" o 48,000 ADT .

Based on’ these criteria, the requ:red number of lanes were estlmated by compaung project-
ed ADT and trafflc capac1ty as follow :

SELE_C_TED ROAD LINKS - D

7-Jane highway -» 4-lane highway = 19 links  920.5km
4;i_a;ie highway ~» 6-lane highway_ = 4links 71.0km
4-}éne highway -+ R.lane highway = ‘1 link - 24,5km

. Total  24links 1,015.0km
~ Analytical resuﬁ_S’ar_e sho_'wn in Figure 1.6.1.

Wlthm fhe study area, lwo~1ane hzghways make up the predommant Iength of the national
and provmmal h;ghway network while hlghways with muItﬂancs are only about 490 km in

total as shown in Flgure 1.6.1.
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6.2 !DENT!FIGAT!BN OF PRIORITY. ROUTES RELATED TG NATIUNAL.DE\!E
LI]P
MENT PRBGHAM lML Pm]ects) '

Rt 3, the ChO" B“rl BYDass Rt.34 and Rt. 340, which dlrectly link Bangkok with the area
related to. Lhe Eastern Seaboard Development Program, were all selected as priority routes
for congestlon allewamon They are included in the seIected road lmks dcsmbed in6.1 above

63 IDENTIFICATION oF PHIBRITY RUUTES BASED ON SOCI0-ECONOMIC
REQUIREMENTS AND LOCAL DEVE&UPMENT (m ProjectS) |

.Bascd on the base road network map described in Chapter 4, block areas surrounded by
paved roads were derwed as a study unit {called Block)

The road-length _;eqoired for an area might be obtained by putting the population, cultiva-
ble area and per capita inicome in the area‘in the following formula:

= K\/f"—A-

where, Lt _Total road length - :
K : Road network coefficient
,.K a+bXI

I per capzta income
a,b: parameters
P Population in the area
A @ Area size of ouitivablé land':

Analyzmg the relatlonshlp between the varlables in the above equation and the lengths of
existing roads in various countries, the K Value of the international level was determined.
By appiymg this K Value, the paved road length required in each Biock was estimated. In
a comparison between the required road length calculated and the existing paved road: length
 ineach Block, the Blocks whose road length did not satlsfy the required length were selected
as candldate Blocks. In consequence, 104 Blocks were selected out of the total 216 Blocks.

GPPs and the hospltal and secoudary school densitics in these 104 Blocks were examined.
BIocks whose GPP was less than the average were finally selected as priority Blocks from
the socm -econornic v1ewp01nt The priority Blocks thus selected were 72.

Existing unpaved roads undel DOH or other agencies which seem to form an important road
: network in the 72 Blocks were selected as the routes subject to the study. The study routes
totaled 85 routes, for a total of 2,017.2km in length.
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To analyze the extent of services that a study route provides for its related area, the Link

Value expressed by the following formula was employed and calculated:

CLvie Yi
L :

wher-'é',. Lyi : Link Value of "'I‘ype'i '
~Yi=1 : Population in the related area

' Yi=2: Cultwable area in the related alea :
1 : Length of planned link '

Bascd on the above result, routes which h'a;ve a higher value than the 'ay_eifagc Link V?‘_h.‘e i
and satisfy one of the following conditibns were finélly selected as priority routes:

- Routes w thh connect an actwny center w1th a paved arteraal hxghway
- Routes fcluded in the 6th nghway Plan but not commltted
- Routes con31dered to stimulate local deveIOpment '

The priority routes thus selected numbered 20 _with a tqtal length of $99.9km.

6.4 IDENTiF!CATIGNS UF PRI{]BETY ROUTES BASED BN RDAD CBNNEETEDN
(ML Prnjects) '

Routes expected to form a better road network by unprovmg relatlvely short scctlons were
selected by studymg the existing base road network.

Selected were 4 routes, totaling 39.8 km in length. |
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CHAPTER 7 sELEchm OF ROUTES TO BE REHABIITATED

71 STUDY ‘ROAD LINKS

'The total length of DOH paved roads in the study area is about- 10,200 km.

Among them rmd links rehabilitated in the past three years and bemg rehabilitatéd, road

links commltted in the 6th Highway Plan, etc., were eliminated. In consequence the length
Cof links:in the’ study became 6,270 km :

Based.- on the mventory data prepared by DOH the following lmks were further omltted
from the above study links: :

= Links with less than 100 heavy vehicles a day : Y

- Links whlch are rated goodd or good to fair in pavement surface ‘condition.

- Links with less than 250 heavy vehicles a day and- with fair suiface condition.

~Links with more than 250 commercial vehicles a day and fair surface condition, provided
“that the deflection is less than the a!!owable limit (0.6 mm) for miost sections in the link,

The above criteria are illustrat'ed below (Figure 1.7.1).
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Figure 1.7.1 - CRITERIA FOR SELECTION OF LINKS TO BE REHABILITATED
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7.2 PAVEMENT GUNB!T!UN SURVEY

For the subject links, the foliowmg surveys were conducted in order to obtain data for final

selection of the study links and rehabmtatmn design in the preliminary evaluation:

- Present Serviceability Index (PSI) survey
- Cracking survey

~ -Deflection survey
- Supporting capacity survey

PST was visually assessed by applying the r.ating method (five ranking rates) adopted in the
AASHTO Road Test. . :

For concrete pavement, cracking survey was conducted to evaluate pavement cracks.

Deflection Survey was conducted by means of a Benkelman Beam.

Data on CBR values of subgrade subbase and base courses were obtamed from DOH. CBR
for which data were not available were estimated by examining kinds of soil,

7.3 IDENTIFICATION OF PRIORITY LINKS FGB REHAB!LITAT(GN

AASHTO Design Guide for Pavement Structures 1986 suggests the following guidelines for

rehabilitation:

Table 1.7.1 GUIDELINES FOR REHABILITAT!ON

Read Class  PSI Cracking Ratio

Major Highway = . : 2.5 20
_Highway with Low Traffic = 2.0 30
Minor Highway : 1.5 - 50

The above guidelines were basically applied to the sclection of links. Links of ﬂéﬁiﬁie pave-
~ment with a PSt value of less than 2.0 and concrete pavement links with a cracking ratio
of more than 30 were setected

The priority links thus selected ﬁumbered 16 with a total length of 423.7km.
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CHAPTER 8 PROJEGT'SCREENING

Pr 1011ty routes 1dcnt1fled in the plcwous chapters were derived mainly through theoretical
analysm Therefore, in order to select proposed projects to be studied in the prelmnmry evalu-
ation, an overall review was carried out from the following viewpoints:

- Relevance to DOH’s 6th Highiway Plan,

- Relevance to road development plans of other agencies. -
- Intention of local administrations.

- Special circumstances of concerned areas.

8.1 .PRBPUSE.IJ PROJECTS FOR iMPROVENIENT AND NEW CONSTRUCTION

8.1.1 Selected Projects Based on Road Congestion and National Development Pro-
gram (ML Projects)

As the proposed projects for preliminary evaluation, eight links of 288.8 km were selected
out of 25 tinks of 1,016.0 km identificd in Chapter 6 as shown in Table 1.8.1 and Figure 1.8.1.

Primary priority was given to the projects related to the Eastern Seaboard Development
Program.

Links which were not selected as proposed projects include such links as Rts. 2, 4, 32 and
35, which are expected to have a higher degree of congestion than selected proposed projects.
They were excluded because DOH had already committed to eaﬂy implementation of addi-
tional two-lane construction by that time. '

Among the e.ight selected ML Projects, ML-5 is a new four-lane highway planned for the
alleviation of road congestion on Rt. 3 between Chon Buri and Pattaya. The seven remain-
ing ML Projects are to add two more lanes to the existing two-lane highways.

8. 1 2 Selected Projects Based on Socio-Economic Requirements, Local Development
and Road Connection (IM {'mjects)

- Through the overall review, 23 links of 718.2 km were selected as the proposed projects for
prehmmary evaluatxon These routes are shown in Table 1.8.1 and Figure 1.8.1.

As descrlbed in Chapter 6; 24 routes of 639.7 km and four routes with 3.8 km based on
road connecnon were identified as priority routes, for 2 total of 28 routes of 679 5 km, Then,
through discussion with DOH, seven routes of 477.8 km were added Fmaliy, the selecied

. projects were 35 routes of 1,157.3 km.
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Table 1.8.1 PROPOSED PROJECTS FOR IMPROVEMENT AND NEW CONSTRUCTION

Route

.proj_ect' Changat DiViSion_ + Origin - Destinaticn Length Project Changwat Division : Rouiﬁb - Origin - Destination Length
No. ' No. {}am} No. Noi (km)
(1) PROJECTS SELECTED BASED ON ROAD CONGESTION (ML PROJECTS) IM-8 Lop Buri - Lop Buri 2247f§ B.Khao Noi - B.Chang Ko Nok 16.8
_ R o : i (J.R.2256) (J.R.205)
M~1  Chon Buri  Chachoengsao -3 Chon Buri Bypass _ 13.8 M-8  Lop Buri lop Buri PWD § B.Dilang - B.Wang Phloeng 18.0
(STA.0+000 - STA.13+823) : (J.R.21) {J.R.205)
M.~Z  Chon Buri Chachoengsao 3 Pattaya - A.Sattahip 27.3 IM-10 Lop Buri Lop Buri 3196 B.Reng Sung ~ C.Lop Buri 34.8
7 (STA.147+776)  {STA.175+049) Ang Thong : {J.R.3267) {J.R.311)
Ml~3  Chon Buri Chachoengsao = 3 . A.Sattahip - C.Ravong 48.8 ™M-11 Sing Buri Bangkok  RID B.Chana Soot - A.Pho Thong 41.0
Rayong ' (STA.1754049) (STA.221+000) Ang Thong (J.R.3251) _{J.R.3064)
M.-4  Rayong Chachoengsao - 3/316 . A.Klaeng - C.Chanthaburi 61.3 IM-12 Ang Thong Banglkok  RID A.Pho Thong - A.Sena 50.0
Chantha Buri : . (STA.269+119 - STA.324+309) Ayutthaya {J.R.3064) {J.R.3263)
ML-5 Chon Buri Chachoengsao - New Chon-:‘Buri - Pattaya New Highway 48.8 IM-13 aAyutthaya Banghkelk D A.Bang Pa-in =~ C.Ayutthaya 16.2
: Route . {includ.Access Road to Laem Chabang) ; - (J.R.308) {J.R.3059)
ML-6 Ratchaburi Prachuap 4 C.Ratchaburi -~ J.R.35 22.2 IM-14  Ayutthava . Bangkok RURAl, . A.Wang Noi -  A.Thanyaburi 24.4
; Khiri ¥han - (J.R.3208) Phathom Thani © (J.R.1, J.R.309} (J.R.305)
ML~T Bangkok Chachoengsac ~ 304 . A.Min Buri - C.Chachoengsao 11.0 IM-15 Phathom Thani  Bangkok RURAL - B.Klong Luang - A.Min Buri 24.3
Chachoengsao -~ - (J.R.3101) {(J.R.314) - Ranghkok . {J.R.305) {J.R.304)
M-8  Nonthaburi  Bangkok 340 B.Bang Muang ~ A.lat lum Khaew — 25.8 IM-16 Phathom Thani  Bangkok 3312~ A.lam Luk Ka - B.Khlong 16 20.8
_ : (J.R.3035) _ Nakhon Nayok (J.R.3312})
Total 288.8 IM-17 Bangkok Chachoengsao PWD A.Lat Krabang - B.Khlong Tha Thua = 29.3
' Samut Prakarn : (J.R.314)
Chachoengsao
- ) IM-18 Nakhon Nayok Bangkok RID/307 C.Nakhon Nayok - A.Ban Sang 26.7
() PROJECTS SELECTED BASED ON SOCIO-£CONOMIC REQUIREMENTS & ROAD CONNECTION (UM PROJECTS) : (J.R.3347)
me-1  Nakhon Phathom  Bangkok — FWD A.Bang Len - B.Bang Noi Nal 18.8 IM-16 Prachin Buri Chachoengsao RURAL ~ A.Sa Kaeo - DOH Const. Office 27.3
o ' (J.R.3035) (J.R.3422) : {J.R.33) {Waterfall)
-2z  Kanchamaburi  Bangkok 3306 B.Nong Pru - A.Lao Khuan 36.0 IM-20 Chanthaburi Chachoengsao 3249/ . B.Khlong Takhian - J.R.3322 44.5
— " (J.R.3086) S RURAL - {J.R.3249) B.Chan Khrem
I4-3  Suphanburi ‘Bangkok  PWD/  B.Nong Ei Pang - A.Sam Chuk 33.6 ‘IM-21 Chon Buri  Chachoengsao 3245 B.Nong Chang - J.R.3138 18.3
ARD {J.R.3230) (J.R.3039) Rayong (J.R.344)
o : o _ _ g : N Priec  16.5
g . . Lop Buri 3282 B.Thong Lang A.Lan_Sak 34.0 1M-22 Bangkok Chachoengsao RURAL | A.Nong Chok A.Bang Nam .
-4 Uthai Thani r (I.R.3282)  (J.R.3438) Chaghoengsan - 1 {3.R.3120) (J.R.3124}
M5 Uthai Thani Lop Buri 3438/FWD - AL&nSak ~ B. Xao Chonkhon _.59.1 IM—23 Avutthaya Banghkok 3287 J.R.32 - J.R.3022 26.5
Nalthon Sawan -  JARD (J.R.3438). (J.R.1072) _
B - I o _ 718.2
_ Lop Buri ~ PWD B.Thap Krit Klang ~ B.Phanom Rok 25.0 Total 23 Links
-6  Nakhon Sawan p Burt 1R 98] (3.R.1119) ©
_ : . Lop Buri = 2321 _ - K.A.¥hok Charoen - B.Mal Samakki 66.3
M-7 Lop Buri . 4P | L IIRL2TD {J.R.2219)
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IM-23 (Rt. 3267) of 26.3 km, selected initially as é;iriority route for rehabilitation, was trans-
ferred to this group, because this route requtres upgrading of road class together with re-
habilitation. :

8.2 'Paapossn PnnJEc_Ts'an REHABIL!TATION (RH Ptajec_ts')_

As thc proposed pr ojects for rehabilitation, exght imks of 207 (}km wexe selected out of 16
links of 423.7 km identified. They are shown in Table 1.8.2 and Flgme i.8.1.

Table 1.8.2 LIST OF PROPOSED PROJECTS FOR REHABILITATION

TS o R o e S (m) |
RH-1  Chainat 11001 J. to Chainat - Ban Hannam * - UPM 255
RH-2 Nakhon Sawan 225 0100~ T, Route \Ng’._,_fl_%"(_Z:Ih'ur.ﬁsaeng . 8ST. 38.3 -
RH3  Ratchaburi 3250200 Deninoen Saduak - Samut Songkham  DBST - 18.0
RI4  ChonBuri ~ 3320100 Kheo Hadyao - BanKhlong Phai ~ DBST ~  14.5
RH-S  ChonBuri .~ 334 0200 Ban Rung - Ban Khiong Phu  “AC 139.5
RH-6 Ratchaburi 3089"'01_01 “Ban Khao Ngu - Ban-Khao Sung' DBST 27.8
RH-7  Bangkok 31160100 Samut Prakan - Ban Phracksa SST 97
RH-8  Wal Thana 339570100 Ban Phrao - Ban Khlong Hai.  SST 335
MNakhon : B ' - -
“Total 206.8

S ¥ - '



GHAPTER 9 ANALYSIS UF FUTURE ROAD NETWORK

In order-to &naiwe the a(lequency of the future road network trafflc forecasts were made
for 2000-and 2008 by applymg the procedures explained in Chapter 5.

;'As described in‘Chapter 4, the base road network was formed by addin‘g ongoing and com-
mitted pro]ect roads to the existing road network. The future road network-was created by
further msertmg the following project roads into the base road network assuming that they

have already been completed:

.~Toll road construction 'prdjects with 403 ki ih-length for improving Ris. 2, 32 and
35 to four-lane highways, which were committed by DOH. S

- ML Proje'cts and IM Projects proposed for the preliminary evaluation in Chapter 8.
The traffic volumes were assigned to the future.road network.

_Analytical resulls are described in Chapter 13, Conclusion and Reﬁorﬁménd_aticéﬁ.
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 CHAPTER 10 IuEmecAmmﬁ*nF-rrurgnsm’nams--m-BE-- _IMPROVED

A-macroassessment ot tiaf flc capqczty agamst futme t1aff1c volunies at mten sectlons was

car ried out.

“Furning movements at the intersections were fon ecasted on the future road network for the
year 2000 as described in Chapter 9 ' IR

Calculation of interseetion capacity was based on Highway Capacity Manual (HCM); o

The number of major intersections picked as the study sub}ect totaled 304 Summary results -

are as follows:

Recommended Improvemcnt R o N.um'ber

All intersections subject to the study S o : 304 '
A. No action needed B L | S . 228
B. Action needed . : TR B
B.1 Signalization sufficient . S \ . 26

B.2 . Detailed mgnalmatmn analysxs or grade separation needed 22

C.  No analy31s made (mterseetlons in mummpai areas) 28
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: ,CHAPTER 1" PRELIMINAR\! EVA[UATIBN OF PROJECTS FOR IMPRBVEMENT
AND NEW CGNSTRUCTHJN

| In Chapter 8, the followmg 11nks were seiected as the proposed prOJects to be studied i in the
: 'prel1m1mry evaluatlon process

;ML__Project_s_ = 81in_ks' 288.80 km
M Projects‘. = 23 links . 'ils.zom

They are shown i in I‘able 1.8.1 and the locanons are shown in Figure 1.8.1.

11 1 FUTURE TRAFF!G VBLUME ON PROJECT RBUTES

The trafflc forccast descrlbed in: Chapter 5 was made on the basm of trends of the number
of registered vehlcles and the results of O/D surveys. The main purpose ‘of this forecasting
exercise'was to understand the general behavior of region-wide: traffic. The assigned traffic’ :
“volumes on each route were not always accurate enough to be applied to the evaluatton of
partlcular projects. In consequence, traffic forecasts for the prehmmary evaluation were made
-~ by app]ylng the Growth Rate Methed or the Assngnment ‘Method.

The Growth Rate' Method estimates'futurc traffic volume by applying the growth rate'to
the base traffic volume. It was adopted for projects to which diverted traff:c is hardly ex-~
pected {all pro;ects except for ML-1 and ‘ML- 5}).

Th_e Assignment Method; which estimates future traffic 'volurne based on O/D tables, was
adopted. to M-1 ,,and' ML-5, to which-diverted t'rafﬁ_c frorn_Rt-., 3is expected;

For the purpose of estimation of road user benefits, traffic was elasmfsed into four types,
'-'-normal diverted, induced and development traffic.

' Develoometlt traffie is defined as the traffic which occurs in excess of natural growth of
populatlon and economic activities due to the road 1mprovement However, this was dis-

regarded in the preliminary evaluation.

| Vehicles were classilied into seven ty'pes at this stage. They were motorcycle, passenger car,
light bus and heavy bus for passenger traffic, and light truck, medium truck and heavy truck

for frelght traffic.’

Base and future trafﬁc volumes (AD’I) forecasted through the procedures mentloned above

are ‘summarized in Tables L P1.1 and 1 11.2,

37—



Table 1.1L.1. TRAFFIC FORECAST ON ML PROJECTS '

Base ADT . Tuturc ADT

Route Section. . year  ADT_ 1993 - 2000 2008

ML-1 3-0403-N - — 24203 36147. . 55092
3-0403-E — . 2smT - 31821 o 57452
304038 = Slee 21704 33218 S122
3-0403-5 = o 2991 5173 8216

~ Average S 6964 18534 28090 - 42970

ML-2 30701 . 1986 4958 7673 © . 204 .. - 16629

ML-3 3-0800 . 1986 8830 14573 . 21749 32800

ML-4 . 3-1000 1086 - 7102 . 12474 17748 025857
31102 1986 4863 . 7298 10666 15952

. Average — . 5983 . 9886 - 14207 = 20905
CBPN . = S~ 20805 . 33602 - 54389 -

BPM - G 200620 0338350 - S4TIT .
Ave. N&M - — — . 20884 - .- 33719 ¢ - 54553

BP-S - 18048 - 29525 .. 48078

BP-W - L oee 2904 4310 . 6639

Average. —— 15682 25318 40956

ML-6 40502 1986 8004 15210 21925 . -32583

ML-7 304-47KM 1986 - 15110 - - 21610 - 31302 . 47384

304-73KM 1986 6583 - © 9595 " - 13852 20738 -
. Average — 10847 15603 225777 - 34061
ML-8°  340-0300 - 1986 . - 5569 - . 10109 . 14258 . - 21311 .

MNote: N: North Section, E: East séction, S: Upper south sectiﬁn;-s:"'LOWer south sécti‘oxi,
M: Middle section : '
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Table 1.1.2 'TRAFFIC FORECAST ON IM PROSECTS

L Base ADT . = = . Future ADT -
Route . - Section :
SO U Yew ADT | 1993 . 2000 2008
“IM-l - PWD 1986 - 300 583 754 1080
M2 33060100 1986 . 385 720 . . 959 1332
IM-3 PWD© 1988 174 282 00 573
ARD = . 1987 165 235 327 470
Average e 170 259 - 364 522
IM-4 R 7t S S 180 268 391
IM-5 PWD/ARD 1988 87 142 L. 204
IM6° ' PWD 1987 68 133 162 209
M7 2321-1002 1988 46 65 86 121
' 1988 63 - 88 . 118 164
Soeio Average o 0 — oSS 7710 143
M-8 2247 Co1986 0 831 816 - 118 1609
IM-9 . PWD 1987 202 29 374 506
~IM-10 3196 S 19T 550 1029 1462 2067
CIM-11  RID-N 1988 - 463 1055 . 2312 363
e RID-M 1987 280 - 700 1099 1643
RID-S © 1988 787 1745 4122 6449
. Average — 510 ner . 251 3908
M2 RID 1987 240 - 513 - 945 1456
IM-13 PWD - 1986 00 73 1071 1577
IM-14 RURAL 1988 196 320 443 631
IM-15  RURAL-N o888 968 . 1402 2039
: RURAL-S 1988 1657 2563 3732 5519
_ Average — 20 1766 2567 3779
IMJ6 3312 - 198 . S14 84 1281 2024
- PWD 1988 274 399 567 888
A{feragé _ . 394 647 924 1456
IM-17 PWD 1988 1371 2162 3259 5086
M8 RID . 1987 170 358 ss0 779
IM19°  RURAL 1988 183 T 403 565
CIM-20 3249-0200 1986 179 315 464 692
3249-0300 1986 144 254 1368 542
- RURAL 1988 905 1431 2100 3107 -
 Average - 409 667 IR 1447
._I'MQII . 3i45.0402 o 1.988._ : 338 422 521 S 697
IM-22 RURAL 1988 121 . 194 284 418
IM23  aseiolel 1986 2587 5730 77 10980
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11.2 ENGINEERING STUDY AND COST ESTIMATE -

Inventory Survey a_nil‘ Field Re_cormﬁissanc'c
To (.OHLCt mformatlon necessary for the road des:gn an mventoxy sur vey for the proposed
[)leCCtS was carried out with an accuracy at the level of prcfeamblhty study,

Major items surveyed were road 1ength and w1dth gencnal COl]dltlonS of alignmerit, surface
type, embankment height/cutting depth location and condition of bLridges, terrain, tand use
and name of villages along the routes, and past_records of flooding.. :

Preliminary Design

Ahgnmcnt was s,tudied at the prelunmary evaluatlon Ievel on the basis' of 1/50 000 scale topo- .
graphic maps. The alignment, except for ML.-5, was detelmmed utxhzmg the ex1stmg align-
ment as much as posmble in order to mmnmze the constructlon cost. D

MaJor components of cross section such as road width, surface iype, and Cross slope are
spcmﬂcd in DOH standards and they were used unchanged in this study. .Other components
such as embankment and cut slopes and minimum depth of side ditch were determined through
the study of typical cross sections of DOH highway projects implemented recently.

Typical cross sections applied to each project are shown below:

TYPICAL CROSS SECTIONS

£203T TN S . C ) £sT
ry ; Twunr.m:,m&mr ) | OF MISHT CRARASTwAY 'y
100 000 1560 .
T e
10 0 - 1 230 ) 150, T ) 28y
ix 1% ‘ ' ' a0 § 30 '
: 100 ] \ ROy :
I 309 | voo I I
p s e
nnnnnnnnn atoy . _——_/4_————-———_——-._———-__k__--_.,._.——..
< a t 11 P
ML Pr{)jeei ALY CoALTE vite STFHALT LONCAL

e Coigrmd 4083

IM Project
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DOH has the htghway standards of P Standard (Pr) to P3) for primary highways and S Stan-
_dard {Spto Ss) for secondary highways based on predictcd ADT.

Sin_ce' _ali ML-Progects _belong to nat_ional highways, the proposed road class was given to
each'prOjeet as shown in Table 1.11.3.

For provmcnal highways DOH apphes F Standard (Fp to Fs) Since all IM Pro_iects beiong

to provm(:lal highways the proposed road class was given to each project as shown in Table
1.11 A,

However, an exceptional road class was apphed to some projects dependmg on their future
roles or difﬁcuity of right- -of-way acquisition. .

Required minimum heights of embankmems were determined mainly in consideration of the
influence of surface water on road structures. The minimum heights of embankment em-

p]oyed are shown below.

MINIMUM EMBANKMENT HEIGHT .

DeSoripiion . : Minimum Height (m) -
Ordinary Sections - -~ 1.0
Approa'oh to Bridge in Flat Areas 2.0

. Floocl_-Sectioﬁs ' ; : 0.7 {above flood level)

“The s'id_enborrow method is the most common and cconomical method for embankment con-
striiction in Thailand. This method was, therefore, applied to most sections of the projects.

For IM—:10, IM-11, IM-12 and ML-7, however, the borrow-pit method was adopted in which
embankment materjals are carried from distant borrow pits, because there is not enough room
to apply the side-borrow method within the right-of-way of these routes.

For the _truhk high\,véys under D'OH, PCC pavement is sometimes applied recently. However,

only AC pavement was adopted in the preliminary evaluation for the purpose of evaluating

ail projects on a equal basis.
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Tahle 1. 11 3 APPLIFD ROAD CLASS (P AND S CLASS ROADS}

‘Outer Ring Road Sect.

o - AD’I‘ after Opemng Rmd Class _
Project : ' R .
No. © 7th year (2000) 15th year (2008) Existing Proposed:
ML-1 18,606 27,641 2 Pt PD
- ML-2 11,214 16,629 PI PD
ML-3 - 21,7490 32,800 Cp1C pD
MI-4 - 14,207 20,905 Pl CpD
‘ML-5 (BN.) 33,719 54;553 — PD
(B.S.) 29,525 48,073 - - Pl
BWY 4,310 6,639 — ED
ML6 21,925 32,583 Pl “PD
ML-7 22,577, 34,061 S3 SD
ML-8- Rt 340 Sect: . -~ 14,258 21,311 83 SD
- pp

epp

Note: For ML-
B.N., =
"B.S.
B.W.

L.

5

Chon Buri Bypass-to Rt. 3241
Rt. 3241 -Rt.36.

Access to Laem Chabang

N .._;42_; .



Table 1,114 . APPLIED ROAD CLASS (¥ CLASS ROADS)

Project ADT after Opening - e - Road Class'
o No. - thyear (2000) - ISth year (2008)  Bxisting Proposed
'_IM_-I ' 754 1,080 S 2 - “F3
IM_'Z_ o 7 93% 1,332 Laterite, Substandard S [x}
_ IM-3 o 364 vy I o -do- . o T4
M4 268 191 do- . Fax
M5 2 204 -do- F5 *
M6 162 209 o Fé
IM-7 102 4 do- . F
- IM-8 o 1,118 - 1,609 Code- F3
™9 374 506 do- 74
-IM-10 1,462 2,067 3 R
1Y ST 2,511 3908 0 : 13
CIMel2 T 945 1,456 - 3 SRR T
I3 1,071 1,577 2 B
IM-14 443 631 Laterite, Substandard 4 * {6.5-m
S - : : ) - wide pavement)
.'-.IM—;SF‘ ; . 2,567 _ 3,779 ) -do- ’ F2
CIM-16 o4 - 1456 do- - . F3
IM-17 3,259 5,086 -do- . F3 #
IM-18. - 1550 L F4 -
IM-19 403 565 | -do- F3.
IM-20 : 977 1,447 -do- F4
IM-21 - - - 521 o697 © o ido- - F4
S IMe22 284 : 418 . -do- - : F4 *
M3 1M 10,980 F . F
Mote: ! Réad classes of the existing roads were. estimated from the typical cross section.
2: PWD pians a 5-m wide pavement on a 8- wide roadbed.
3 . 8.0-m wide roadbed and 5.0-m wide carriageway.
*: Bxceptional application was applied. -
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Typical pavement structures applied, corresponding to each of standards, are as follows:

rp, SD, Srl,_ FD, sand F1 Standards

“AC : ' : - - o 10em -
- Crushed: stone base CBR> 80 ' . - 20em
- Soil aggregate subbase CBR> 20 : 20cm
- Selected materials CBR> 6 | 15em -

S : F2, 13 and ¥4 Stapndards
-DBST : N 2.5cm

- Crushed stone base CBR> 80 _ 1.5cm
- Soil aggregate subbase CBR> 20 L 20 cm’
- Selected materials CBR> 6 15cm

o F5 and F6 Standards o
- Soil aggregate surface CBR> 20 : - IS5em
- Selected materiat CBR> 6 : _ 20cm

For ML Projects except for ML-5, an AC overlay of 5cm in thickness was apphed to the
existing lanes at the opening year to rehabilitate existing pavement

AS cm ‘thick AC overlay was planned in the Sth year after opening for aEl prolects except
IM-5 where F5 standard was apphed ' : :

Substantial i_mprovenient of drainage facilities was planned on the basis of invernitory survey
and reconnaissance, Pipe cﬁiverts'of minimum 100 cmin diameter were adopted considering
easy maintenance. 2.4m X 2.4 m double cell type concrete cu]vert boxes were adOpted refer-
ring to the typical structures employed by DOH.

Temporary wooden bridges and sorme concxete brxdges Wthh do not satlsfy de51gn loading
and carriageway width were replaced with standard concrete bridges New concrete bridges
were planned at river crossing sites where no bridges exist and also in new construction sec-
tions. The types of bridges sclected were ‘as follows: '

RC Slab Short span bridge -
PC Girder : - Long span bridge
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Constru'ction Ouantitics and Cdsts

Constxuctlon quantlttes by ma;or work items were calculated on the basls of the engineéring
studles I‘he apphed unit 1ates were those as of 1987. They were developed from DOH cost
' datd The unit rates for the ma]or items are shown in Table 1.11.5.

Constructlon costs by ma]or work items were calculated by applymg these unit rates to the
estimated construction quantltlcs Costs of minor items such as side ditches, slope protec-
tion, guard rails, traffic signs, efc., were estlmated at 7% of total cost of ma]m work 1tf:ms
The direct construction cost was obtained by totalling these costs. '

The total constructlon cOsts were calcu]ated by addmg the foilow:ng cost 1tems to the dlrect
construction cost:

Physical cont_ingenoy :  10% of direct construction costs
Engineering and =~ : 10% of dircct construction costs

administration
Economic construction cost used in the economic evaluation was calculated by deducting

the tax component of each work item from the financial construction cost. They are given
in Tables 1.11.6 and 1.11.7.
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" Table 1.11,5 'UNIT RATES OF MAJOR WORK ITEMS'

"~ . .Financial. . . Economic . Residual -

Tem “-U_h'it:'. ~ Unit Rate ‘CostValue
S SO R S SR S
BARTHWORK S . 83 0
Cleating & Grubbing ~ ha 9,500
Rarth Excavation o omw R
Embankmem (Siﬂe borrc')-w) SR m? . 40 o
Embankmeit (borrow pit) ' ' _ ‘m? o :I_O'O' e
PAVEMENT : 4 __ 83 50
Subbase (selected material) o 11'1_3' o g0 c
Subbase (soil aggregate) m} 220
Basc (soil aggregate) oomt 350
Shoulder (soil aggregat_é}' B Tt : 250
Prime Coat .~ m 12
DBST Surface : m? 40
AC Surface . : ton _ 190
STRUCTURES | < T
RC Pipe Culvert (D= 1,00 equivalent) m 1,800 S S
RC Box Culvert ' m _ 20,000
(2 X 2.4 X 2.4 equivalent) o -
RC Bridge (W=7.0, L=10.0 equivalent)  m 60,000
PC Bridge  m 80,000
. INTERCHANGES/INTERSECTIONS ~ no. 5,000,000 -~ 83 50
' ' ' ' ' 30,000,000 '

LAND ACQUISITION | L |
Highly Developed Land : “ha 200,000 —

(I Baht= 5.2 Yen)
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Table 1.11.6 SUMMARY OF COSTS (Mi, PROJECTS)

Route .

(Unit: thousand Béht)

Road . . Length

_ Financial - Average COS! Economie
Mo, Class . {(km) Cost . {per km) Cost
ML-1 - PD 13.8 112,932 8,132 93,940
L ML2 .PD 273 167,168 - 6,123 139,053
ML:3 PD 48.8 284,713 5,834 236,830
ML-4 "PD 613 445,894 7,274 370,904
| ML-S PD,P1,ED 488 518,297 10,621 447,526
ML-6 PD 2.8 - 155,216 - 6,808 129,111
ML-7 SD 41.0 421,562 10,282 350,662
ML-§ SD,PD 25.6 254,890 9,057 212,022
TOTAL 289.4 2,360,672 1,980,048

—47—
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Tabie 1 11 7 SUMMARY OF COSTS (IM PROJEC TS)
~ (Unit: thousand Baht)

~ Route Road ' 'Length - Fina'ncial o A\_{crager_C_qst ' _Bcopqnmc
No. Class (km} ~ ~ Cost - . (perkm) . Cost
M1 F3 18.8 13,617 T4 10,327
™2 P 360 864087 2400 . TH76
IM-3 Fd - 336 79643 2,370 66,249
M4 R4 40 80852 . 2318 - 67,255
IM-5 CFS 9.0 104873 L5180 87,235
Mg F3 - 168 ' - 42,394 2,523 ‘35,263
TM-9 F4 180 43,633 2424 $36,295
IM-10 F2 aas o 124047 356 lodiss
LM F2 A0 - 132,540 3,233 110;250
M2 I 500 0 178910 3,578 14,821
M1 B 162 13,193 814 10975
IM-14 F4 . 244 69,706 2,857 58,589
IM-15 F2 24.3 62,268 2562 51,796
M-16 B 208 - 822 . 395 68,397
IM-17 . F3 29.3 79,437 2,711 | 66,078
IM-18 F4 26.7 68,086 2,550 56,635
IM-19 . F3 273 170,595 2,58 58,723
IM-20 F4 a4.5 105,575 L2372 - 87,820
M2l F4 18.3 41,758 2,282 - 34,733
1M-22 F4 165 61,211 . . 3710 © 51,774
M-23 Fl 2.5 95,561 3,606 79,490
TOTAL 6269 1,636,530 . 1,228,766

{1 Baht = 5,2 Yen)
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1'1.3- . BEN'E'FITS 'Esnmmmw o

.Bencflts due to the prOJccts were ‘estimated in terms of vehlcle operating cost (V 0OC) savings
and t:me savmgs betwccn wnth and w1thout project cases..

Vchicle opc1 atmg costs on: level tangent 1oads were cstlmated based on DOH data in 1986.
_ They wczc updated using ncw materials, Thcsc data for Ideai condmons were mod;ﬁcd by
lncorpm atmg dctual road geometory and spced change cycle

Value of time was cstlmatcd separately for drwcrs and assxstants and for passengers. Value
of t1me for d1 wers and ass1stants was est1matcd by analyzmg monthly wages and working homs

- Value of t:mc for passcngcrs was estimated separate[y for business purpoeec and othcr tnps
For the former, it was estnnatcd from monthly wagc for the latter, a constant 5.44 Baht/hr

was apphcd

Occupancy ratc of passenﬂers was cstunated from O/D suwey rcsults Then the time value
by vehlcie type was calculated usmg the time value prevmusly calculated

_Th_c b_cncfits are given in Tablé__s 1.11.8 and 1.11.9.

1’i_;—4_ ‘PRELIMWAR‘{ EVALUATION

Fcu the purposc of detcrmlmng the pnorlty order of. thc pleeCtS, an economic evaluation
' was conducted usmg the conventlonal benefit/cost analysis in tcrms of internal rate of return
(IRR}: - ' '

.An'al'y.ti(’:al results are shown in Chapter 13.
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Table 1.118 BENEFITS OF ML PROJECTS =~
' ' (Unit: thousand Baht)

Project VOC Savings e s ‘Time Savings . Totat Beﬁefitg’f s
No. 2000 2008 - 2000 2008 2000 -~ 2008
ML-I 24,605 10,628, 380S1 17476 . 62,656 . 29,104
ML2 14,436 a8268  STI85  §1,205 7222 115,563
ML3 45100 64,406 112,890 109,954 157,991 174,360
ML-4 42,755 65,300 108,972 141,345 151,727 206,645
ML.5S 8335 138186 417,943 682,281 501,302 820,467
ML6 27,134 38761 46388 4435 73,502 83286
ML7 . 60,732 71,163 130,666 118,064 191,398 189,227
ML  3L,720 . 46854 73,597 - 91,498 . 105,318 138,352

(1 Baht= 5.2 Yen)

Table 1.1.9 BENEFITS OF IM PROJECTS . .
| ] " : (Unit: thousand Baht)

Project YOC Savings_ o  Time Savings _ Total:Bengfi'ts B
No. 2000 2008 . 2000 - 2008 .. 2000 - .. 2008 .-
IM-1 3,492 5,008 1,661 - 2,356 5,153 7,364
1M-2 33,401 46,634 2,428 3425 - 0358290 .0 50,059
IM-3. ~ 9,890 114,135 1,404 2,035 11,294 16,170
CIM-4 12,530 18,264 0 901 - 1,332 . 13,431 - 19,586
IM-$ 9,704 - 14,045 . 4,526 . 6,649 14,2300 20,694
IM-8 10,293 - 14719 960 1,405 11,253 16,124
IM-9 4,592 6,314 206 281 4,798 - 6,595
IM-10 19,782 27,855 8,203 - - 11,614  27,985:  39,469.
IM-11 59,461 95,427 12,800 19,232 72,261 114,659
TM-12 27,143 43,405 6,721 = 10,188 33,864 53,593
IM-13 4,950 7,245 2,916 . 4,244 7,866 11,489
IM-14 18,060 25,587 3,029 4,360 21,089 29,947
1M-15 21,243 31,228 3,334 4,977 24,577 36,205
IM-16 38,731 61,312 3,729 5,937 42,460 67,249
IM-17 69,221 107,977 9,353 14,837 78,574 122,814
IM-18 9,747 - 13,699 . 2,493 3,624 12,240 17,323
IM-19 10,303 14,450 936 1,327 - 11,239 15,777
IM-20 45,310 67,030 6,420 9,908 51,730 76,938
IM-21 7,693 10,164 846 1,181 8,539 11,345
IM-22 12,035 18,128 3,755 - 5,633 15,790 . 23,761
IM-23 51,179 71,880 23,149 - 33,225 . 74,328 105,105

(1 Baht= 5.2 Yen)
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CHAPTER 12 PRELIMINARY EVALUA'HUN OF PRBJECTS FOR REHABILITATION

In Chapter 8, 8.links of 206.8 km were selected as the projects for rehabrhtanon to be studicd
in the preliminary evaluation. They are ShOWn in Table 1.8.2 and also in Figure 1.8.1.

12 1 FUTURE TRAFFIC VOLUME ON. PROJEGT RGUTES

_Trafﬂc forecast was camed out accor dmg to the pr0cedure descrlbed in Chapter 11, IFore-
ca‘;ted ADT is shown in Table {.12.1,

122 Ei\jemermme Amu COST ESTIMATE
Engineering”survey

Reésulfs of PSI survey, deflection survey and supporting capacity survey as described in Chapter
7 were applied to the preliminary design of the proposed projects.

Tr'aff”ic Loading A_nalys'is |

For rehabllltatlon design, the wheel loads of vehlclcs converted to equlvalent standard 8,200 kg
axle loads (ESA) were adopted

' Only heavy vehleles such ; as 6 wheel trucks (MT), IO~wheei trucks (HT} and heavy buses (HE)
'were taken into c0n51derat10n in the analysrs Of rehablhtanon desrgn

Actural loéding weig’ht distribution of MT, HT and HB, and equivalent factors to ESA pre-
pared in AASHTO Guide 1986 were applied {o the fmecasted traffic volume to obtain ac-
cumulated standard 8,200 kg axle loads. '

Preliminary Design

In'e_rder to_'design dverlay and reconstruction for the project links, the following design methods

were’ applied:
- A'AS'HTOIDesign Guide for Pavement Structures 1986

(AASHTO Guide 1986 Method)
~DOH Method (California Method)
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Table 1,12.1 TRAFFIC FORECAST ON RH PROJECTS

Route Section . Year MC PC . LB HB - LT MT HT ADT

RH-1. 11001 - 198 - 1056 686 97 108 319 198 . 114 1522°
' 1993 - 1056 1078 - 143 150 499 270 155 2304
2000 2233 1566 202 225 - 660 358 206 . 3217

2008 . 3232 2388 302 336 852 - 495 285 4658

RH2 2550100 1986 1279 1243 120 135 354 320 34 2215
1993 1279 1922 190 199 - 656 = 436  46° 3449
2000 2640 2599 269 281 772 571 61 4559
2008 3503 3320 401 4i9 946 800 84 5970

RH-3  325-0200 1986 1275 2132 779 393 780 317 . 237 4638
1993 1275 3648 1202 561 1037 404 320 7172
2000 2748 . 5233 1657 773 1371 537 429 10000,

2008 . 4066 -. - 3_05_1__:-' 2424 1068 1931 728 . 595 14797

RH-4 332-0100 1986 461 449 172 B4 366 . 206 207 1484
1993 dél 853 342 134 573 320 - 348 2570
2000 1424 1611 481 234" 969  S68 722 4585
2008 2211 2483 - 698 340 1536 896 11677 7120

RH-5 344-0200 1986 1255 1547 412 691 1810 467 941 5368
1993 1255 2353 613 1037 2665 . -706 1393 8767
2000 2747 - 34100 969 1349 3910 1038 1937 12613

2008 4152 5221 1640 1791 5776 1495 2537 18460

RH-6 30890101 1986 -~ $46 48 110 .90 1053 1475 = 1028: ‘4242
1993 546 756 162 133 -1435.° 2010 1401 5897

2000 1025- 1121 230 188 1902 - 2665 1857 . 7963 .

2008 1452 1760 - 342 280 2635 3690 2572 11279

560 1351 2677 2738

RH-7  3116-0100 1986 705 222 336 2
1993 705 345 494 3 763 1838 364 3807
2000 1316 512 700 4 1001 2442 482 SISl
2003 - 1857 804 1045 6 1400 3382 667 7304
RH-8 3395-0100 1986 263 109 82 76 193 .53 121 . 634

1993 263 170 121 112 248 72 165. . 888
2000 540 251 171 IS9 . 405 96  .221. . 1303

2008 793 395 255 236 587 133 305 191
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In‘the DOH Method the thickness of ovetlay is deter mmed on the basis of deflection of
' exnstmg pavement and cumulatwe number of ESA. Then no oveaiay is required for sections

with low deflection and low cumulative number of ESA even where the ex:stmg surface is
almost destroyed 'I‘hls contradlcts the actual mtuatlon

Thcrefore,_desi'gn results by the AASHTO Method only were finally adopted.
Sections (o be réliabilitated were selected in | km units on the basis of serviceability of the

pavement expressecl in terms of PSI. Pavement wnh PSI value less than 2.0 was selected
f01 rehabilitation,

The preliminary design'résults are shown in Table 1.12. 2. Out of total 206.8 km in length,
overlay is requlred for 116.0km and reconstruction for 55.2 km: The required pavement cross
sectxons are glven in Flgule 1.12.1.

Table 1.12.2 SUMMARY OF REHABILITATION WORKS

Link Length to be Rehabilitated

Project. ' Link. :
No . : No Length — .
R ) (km) Overlay - Reconstruction
RH-1 11000 . 255 110 (t=65mm) -
Co ' S 6.0 {t= 90min} _
RH-2 225-0100 383 270 (1=75mm) 6.0
' _ © 1.0 (t=95mm) '
RH-3 325-0200 18 8.0 (t=100mm) 5.0
RH-4 3320100 14.5 11,0 (t=60mm) _
o 2.0 (t=75mm) :
RH-5 344-0200 19.5 27.0 {t=55mm) 2.0
o ' 1.0 (t=80mm) :
"RH-6 3089-0101 27.8 16.0 (t=1[0mm) 5.0
RH-7 ~ 3116-0100 9.7 L RRE— 97
‘RH-§ . - o 33950100 . 335 1.0 (t=45mm) 27.5
. - ' 5.0 (t=70mm)
Total o 206.8 116.6 ' 55.2
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RH~-I : g :
REQUIRED SN = 2.78 .
© THICKNESS SN
Ac. l ©locM. 1.80.
BASE ocM. Q.52
sussase | . 15CM. 7054
TOTAL 35CH. 2.86
RH-3 .
REQUIRED SM = 3.11
' THICKNESS SN
s
. AL I0CH. L8O
pase " isem. o078
e
SUBBASE 15CH. 054
STOTAL . . 40CH. 312
RH—S5

REQUIRED SN = 2.8l
THICKHESS | SN

AC. I 10¢4. 18O

BasE 10 M. 0.52

SUBBAST 156, 0.54

TQTAL ©o3scM. O 2.88
RH—-7

'REQWHRED SM = 3.51
THICKKESS SN

AC. . locM 180
—eet

BASE |- 200 - 104
.’ suesasz 204, 072
TOTAL. . 50CHM. . 356

RH=2

REQUIRED SN 2275
" THICKNESS SN

o

AC. ocM. - 180

BASE  locM. . os2

SUBBASE |~ 1SCM. .7 0.54

TOTAL - . 35CHM. 2.86
RH—4

REQUIRED SN = 2.30
THIGKNESS - - SN

AC. ] sem. 080
@ASE .. | 1 I5CM.. - 078

SUBBASE 20GM, 0.72

TOTAL - - 40CM. 2.40

. RH-6

REQUIRED SN = 3.35.

_ THICKNESS SN

Ag. CH. . LB

aasé . | -zocM. o4

SUBBASE I5CM, 054

TOTAL - 45CM 2,38
RH—8

REQUIRED SN = Z.18.
. THICKMESS SN

- a1 scM. - osg0

gasE - - 15CM. .08
SUBBASE 15CM. - 054
ToTaL - ascM, - 222

Figure 1.12.1 RECO_MMEND’ED PAVEMENT STRUCIURAL
COMPONENTS FOR RECONSTRUCTION



C_onstructioh_ Quantitics and Capt;-

Bascd on typ:cal ¢ross sections of rehabilitation works obtained from overlay and recon-
stiuctlon demgns construction quantities were calculated. Construction unit rates were es-

tablished based on the latest bidding rates in similar pro;ects in Thailand. This is shown in
-Table 1 12 3.

Table 1.12.3 UNIT RATES FOR MAJOR WORK ITEMS

: _ : : : Financial
Item . - , . Unit =~ Unit Rate
: (Raht)
Selected Mateual | o o m3 180
Removal of Existing Pavcmcnt Stmcture : m3 60
' Su_b_base Soﬂ Aggregate m3 220
BéS’é=C§ﬁ‘rs'e Crushed Stone o ‘m3 350
Asphalt: Concrete  (t=4.5cm) . - ton: 36
'A‘Sphalt Concrete {t=15.0cm) ton ' 95
Asphalt Concrete (t=35.5cm) ton 105
Asphalt Céncrete ~{t=6.0cm) ton 114
A.sph'alt'Cdncrete ' (t:6;5cm) ton : 124
Asphalt Concrete {i="7.5cm) . ton 143
Asiahalt Congcrete '(t:8.0cm) ton . 152
Asphalt Concrete  (t=9.0cm) o ton 171
Asphalt Concrete  (t=9.5cm) ton 180
Asphalt Concrc_e_te (t=10.0cm) ton 190
Asphalt Concrete {t=11.0cm) _ ton 209
Prime Coat ' m2 12
Tack Coat : m2 8
Shoulder Soil Aggregate . m3 250

(1 Baht= 5.2 Yen)

The following costs for miscellaneous works, physical contingencies and design/supervision
are added to the direct construction cost as follows:

Misc_eliaﬁeous - 7% of construction cost of major work items
Physical contingency : 10% of direct construction cost

- Engineering and : : _
sup’ervision -+ 10% of direct construction cost

' Constructlon costs by prolect link are summarized in Table 1.12.4 by financial and econom-

e costs
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Table 1.12.4 SUMMARY OF C()STS (RH PROJECTS)
(Umt thousaud Baht)

_Leﬂgth' o

Route Link tobe. - Fin'_ancial E A'vera"gc‘ Co_st . Economie -
No. , Length Rehabilitated .~ Cost (per km) . ... - Cost, -

: (km) (km) o - S
RH-1 .25 7.0 24,057 LAIS T 18,152
RH-2 38.3 . 340 . 4498 1,333 0.0 33,944
RH-3 18.0 13.0 27,552 2,119 20,789
RH-4 14.5 13,0 12,597 - 9%69 - 9,505
RH-S 395 30.0 37,832 1,261 28,545

~ RH'6 - 27.8 21.0 42,768 2,037 32,20,
RH-7 ST o1 - amz 2857 0 20910
RH-8 335 - 335 50051 1,763 44557""
Total - 206.8 1712 276,555 R 208 672

(1 Baht = 5.2 Yen)
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123 BENEFITS ESTIMATION.

The main benefits accruing froim pavément rehabilitation are. VOC savings and time sav-
. ings. They were estimated by applying the VOC and time values described in 11.3.

The resulis of calculation of beﬁcﬁts by project are summatized in Table 1,12.5.

Table 1.312.5 BENEFITS' OF REHABILITATION PROJECT IR .
' {Unit: thousand Baht)

. . - VOC:Savings = . Time Savings : . . . . -Total Benefits
Project -

o 1980 . 199% 1996 1996 . 1990 . 1996
CRHE-L C1L867 16,706 6,626 . - 9,465 18,493 26,171
RH2 4288 56705 28011 38,180 70,839 943885

RH-3 38T 449 30277 42445 62,134 81,164

RH-4 i 16070 44160 8365 12138 24435
RH-S 81,037 117,093 59,026 81,800 140,063 198,902
RH-6 52,267 70,694 20,560 28,554 72,836 99,248

RH-7 8,100 24444 8784 12,151 26,893 36,595

RH-8 26904 39,848 40,602 59,652 - 67,506 99,500

(1 Baht= 5.2 Yen)

124 PRELIMINARY EVALUATION
Eco’no'niic'"evahnation' for the project roads was conducted b§' means of the conventional

benefit/cost analysis.

The calétﬂatéd IRRs are shown in Chapter 13.
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CHAPTER 13 CONCLUSION AND RECOMMENDATION -
131 SELECTION OF PROPUSED PROJECTS FOR FEASIBILITY STUDY

ML Projects

As described in Chapter 11, eight projects with 288.8 km in total lengfh _wel‘c' ev_aluated in
terms of IRR as shown in Table 1.13.1. : S '

Table 1.13.1 RANKING BY IRR OF ML PROJECTS

Ranking P;:)i{fct Origin <. Dekﬁnation B : .Lg\nngl;h I(I;S

1 ML-5  Chon Buri-Pattaya New Highway ' 48.8 434
2 ML-3 A Sattahip - C. Rayong - : 48.8 328

' 3 ML—I Chon Burl Bypass C : L . ',1'_3_.'8 : N 327

4 ‘ML-6  C. Ratchaburi - JR.35 '_ 228 296
5 ML-7  A. Min Buri - C Chachoengsao _ : .4'1.0 291
6 ML-8  B. Bang Muang - A. Lat Lum Khaew 25.6 24.7
7 ML-2 M. Pattaya - A, Sattahip . 27.3. 239
8 ML-4  A. Klaeng - C. Chanthaburi 61.3 21.0

Total 8 Projects . _ 288.8

The results indicate that IRRs are between 21.0% and 43; 4% feasible enough for eariy im-
plementation. S

Among them, projects related to the Eastern Seaboard Development P.roorar.n,' which is a
key target of the Sixth Plan, ML-5, ML-3, ML-}, ML-7 and ML-2, were selected as pro-

posed projects for the feas;bxllty study.

Although unrelated to the above Program, ML-4 was additionally selected because of its
importance asthe only trunk highway leading to the eastern area aiong the Gulf of T hailand.

IM Projects

As described in Chapter 11, 21 prcuects ‘with 629.9 km in total Iength were evaiucxted in terms
of IRR as shown in Table 13.1.2. '
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Among them, projects for the feasibility study were selected by applying the following prin-
ciples:

-To follow basically the ranking order of. IRR, : :
- To apply a threshold IRR of 12%, which has usually been ad()ptcd in various studies
in Thailand. : :

- - To consider the possible number of pmJects to be implemented during the 6th High-
way Plan.

Based on the first two ‘criteria, 11 projects were finally selected.

Fo]lox_z’vihg the ranking-order of IRR, IM-20 of the 10th rank and IM-8 of the 11ih rank ought
to be selected. However, they were substituied with IM-22 of the 12th rank and IM-12 of
the 13th rank considering their importance.

Table 1.13.2 RANKING BY IRR OF IM PROJECTS

Ranking . Pl;;i?a Origin - Destination L(Trﬁ;h | I{I;:;

S I IM-17 A Lat Krabang B. Khlong Tha .

Thua . . 293 45.6

2 IM23 - LR.32-LR.3022 . 26.5 40.7

3 iM-13 A. Bang Pa-In - C. Ayuithaya : 16.2 . 38.5

4 . IM-16 . A.Lam Luk Ka - B. Khlong 16 - 20.8 31.1

5 1M-11 : B. Channasut - A. Pho Thong 41.0 28.6

6 IM-15 . - B. Khlong Luang - A. Min Buri - 24.3 28.0

7 IM=2 B. Nong Pru - A. Lac Khwan 36.0 21.0

8 . IM-1- A. Bang Len - B. Bang Noi Nai - 188 © 26.6

9 IM-14  A. Wang Noi - A. Thanyaburi 244 23.0

10 IM20  B. Khlong Takhian - J.R.3322 44.5 21.8

1 IM.8 B. Khao Noi - B. Chang Ko Nok 16.8 20.8

12 IM-22 A. Nong Chok - A. Bang Nam Prieo 16.5 20.1

13 IM-12 A. Pho Thong - A. Sena ' 50.0 17.3

14. . IM.10  B. Reng Sung - C. Lop Buri 34.8 17.0

is iM-21 B. Nong Chang - J.R. 3128 18.3 16.7

16 IM-19 A. Sa Kaeo - DOH Const. Office ©  27.3 12.7

£7 IM-4 B. Thong Lang - A. Lan Sak 34.0 12.3
18 IM-5 'A. Lan'Sak - B. Kao Chonkhon™ © 9.1 - 11.5

19 IM-3- B. Nong Bi Pang - A. Sam Chuk =~~~ 33.6 ©  10.7

20 IM-9 ' B. Dilang - B. Wang Phloeng 13.0 8.7
21 IM.18  -C. Nakhon Nayok - A. Ban Sang 26.7 6.2 -

" otal - 21 Projects I . 626.9



RH Projects

As described in Chapter 12, 8 links with 206.8 km in total length were evaluated in terms
of IRR as shown in Table 1.13.3.

The results indicate that IRRs are between 65.9% and 181.1%, feasible enough for early
implementation.

In the selection of proposed projects for the feasibility study, priority was put on national
highways in view of their importance, and the ranking order of IRR was respected.

As a result, projects of national highways up to the 3rd rank of IRR, RH-5, RH-3 and RH-2,
were selected as proposed projects for the feasibility study.

Table 1.13.3 RANKING BY IRR OF RH PROJECTS

Ranking Project Link Route Length IRR
No, No. No. (km) (%)

1 RH-5 0200 344 39.5 181.1

2 RH-3 0200 325 18.0 133.9

3 RH-6 o101 3089 27.8 111.8

4 RH-2 0100 225 28.3 106.1

5 RH-8 0100 3395 33,5 87.1
6 RH-4 0100 332 14.5 82.4

7 RH-7 0100 3116 9.7 77.0

8 RH-1 1001 1 25.5 65.9

Total 8 Projects 206.8

Project Phasing in the Feasibility Study

Proposed projects for the feasibility study selected in the previous sections were classified
into two groups, Phase I Projects and Phase II Projects, as follows:

Phase I Projects: This group is composed of projects for which early implementation is re-
quired. Their feasibility studies were requested to be finished well before the end of the Study,
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Through a series of discussions with DO, high priovity was given to Mi. Prajects especial-
Iy related to the Eastern Scaboard Development Program in the light of the development
pohcles of the Government of Thatlan, As o result, ML-S, ML-1, MY-7, ML-2 and ML-4

were selected as Phase 1 Projects, ML-3 and the remaining 1M Projects and R Projects
were classified into Phase 1 Projeets. .

Only IM-23 was selected as a Phase [ Project among 1M Projects, because it was judged
to require urgent improvement because of the severe deterioration of its pavement,

Phase i1 Projects: This group is composed of the remaining projects. Their feasibility studies
were Lo be finished by the end of the Study.

~ The list of the proposed projects thus classified is shown in Tables 1.13.4 and 1.13.5 and
they are also shown in Figure 1.13.1.

The Study Team strongly recommended that it is indispensable to construci a new trunk high-
way cxtendmg directly from ML.-5 to Bangkok to alleviate traffic congestion on Ris. 34 and
3, as well as to effectively operate the Eastern Seaboard Development Program. The Govern-
ment of Thailand accepted this recommendation and requested that the Govcmnmnt of Japan
inciude the feasibility study on the said project in the current Study. In responsc to the re-
quest, the Government of Japan decided to carry out the project as Project ML-9 in Phase
[i. This project is included in Table 1.13.5.

Table 1,13.4 PHASE I PROJECTS

Project No. 7 Origin - Destination Lcnpth (km)
ML Projects (5 projects) ' 192.20
ML-1 Chon Buri Bypass 13.60
ML-2 M. Pattayva - A. Satighip T2
ML-4 A. Klaeng - C. Chanthaburi 61.86
ML-5 Chon Buri - Pattaya New Highway 50.33
ML-7 _ ,A. Min Buri - C. Chachoengsao 40.94
™ Projects . (1 prolect) : o -26.87
IM-23 LR.32-J.R. 3022 w87

Total 6 Projects 220.87
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Table 1.13.5 PHASE II PROJECTS

Project No. Origin - Destination Length (km)
ML Projects (1 project) 126.3
ML-3 A. Sattahip - C. Rayong 44.6
ML-9 Bangkok-Chun Buri 81.7
IM Projects (10 projects) 279.8
IM-1 A, Bang Len - B. Bang Noi Nai 18.7
IM-2 B. Nong Pru - A, Lao Khawn 35.9
IM-11 B. Channasut - A. Pho Thong 40.7
IM-12 A. Pho Thong - A, Sena 51.0
IM-13 A. Bang Pa-In - C. Ayutthaya 17.8
IM-14 A, Wang Noi - A, Thanyaburi 256
IM-15 B. Khlong Luang - A. Min Buri 24.7
IM-16 A, Lam Luk Xa - B, Khlong 16 20.8
IM-17 A. Lat Krabang - B, Khlong Tha Thua 28.7
IM-22 A, Nong Chok - A. Bang Nam Prieo 15.9
RH Projects (3 projects) 96.7
RH-2 Rt. 225 39.5
RH-3 Rt. 325 17.9
RH-5 Ri. 344 39.3
‘Total 15 Projects 502.8

13.2 PROPOSED PROJECTS FOR THE NEXT STAGE
ML Projects

Links which require additional lanes were selected in Chapter 6, as shown in Figure 1.6.1,
while the projects decided by DOH for implementation and the projects subjected to the
feasibility study in this Study are shown in Figure 1.13.1.

Comparing these two figures, those projects remaining in Figure 1.6.1 after implementing
the projects given in Figure 1.13.2 were selected as the proposed projects for the next stage.
They are shown in Table 1.13.6 and Figure 1.13.1.

IM Projects

The following projects are propesed to be implemented in the next stage:
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- Projects omitted as subjects for the preliminary evaluation although they were piven
high priority in Chapter 6. _
- Projects omitled as subjects for the feasibility study although 'lhey showed more than
12% of IRR in the preliminary evaluation.

They are shown in Table 1,13.7 and Figure 1,13.1,

. Table 1.13.6 ML PROJECTS PROPOSED l*‘.()R NEXT STAGE

e

Project No. Origin - Destination Length (km)
ML-6 (Rt. 4) C. Ratchaburi - J.R, 35 22.8
ML-8 (Rt. 340) B. Bang Muang - A. Lat Lum Khaew 25.6

ML-101 (New . _

- High‘we:ty) Outer Ring Road - C. Nakhon Pathom 30.0
- ML-102 {Rt. ) C. Nakhon Pathom - I.R, 1072 8.0
ML-103 (Rt. 4) A. Hua Hin - C. Prachuap Khiri Khan 93.0
ML-104 (Rt. 304) C. Chachoengsao - J.R. 319 37.0
ML-105 (Rt. 305} A. Thanyaburi - A. Ongkliarak 35.0
' ML-106 (R(. 323) C. Kanchanaburi - J.R. 3398 7.5
ML-107 (Rt. 344) J.R. 3345 - 1.R, 331 10.5
ML-108 (Rt. 3091) J.R. 4 - C. Samut Sakhan 20.0
ML-109-(Rt. 3111)  O.R.R. - A. Sanakhok 17.0
ML-110 (Rt. 3119)  A. Min Buri - J.R. 3256 10.5
ML-111 (Rt. 3256)  J.R. 3119 - J.R. 34 - L.R. 3268 17,0

ML-112 (Rt. 3414) JR. 4. JR. 338 S _130
Total ' 14 Projects 353.9



- Table 137 M PROJECTS PROPOSED FOR NEXT STAGE _
- Length (km)

Project No. E Ongm - Destma{mn
1M-20 'B. Khlong Takhrm S R. 3322 _ _44 5
M-8 . ~B. Khao Noi - B. Chang. Ko Nok ' 16.8
IM-10 B. Reng Sung - C. Lop Buri 34.8
IM-21 B. Nong Chang -I.R. 3138 183

CIM-19 A. Sa Kaeco - DOH Const. Office 27.3
M4 B. Thong Lang - A. Lan Sak 34.0
IM-101 3.R. 3209 - End of Rt 3361 1.8
IM-102 A, Bang Khla - A. Phanom Sarakham 100
IM-103 I.R. 3017 - J.R. 21 185
IM-104 J.R. 3089 - J.R. 3209 ' - 24.5
IM-105 TR.324-JR. 3081 | 14.3
IM-106 B. Phanomrok - B. Nong Bua 396
IM-108 A. Tak Fa - J.R. 3004 o : 287
Total 13 Projects ' : Co323

RH Projects

The following projects are proposed to be implemented in the next stage.

- Projects omitted as subjects for the pre‘:lifninary evaluation although they were given
high priority in Chapter 7. '
- Projects omitted as subjects for the feasibility study although they showed hlgh IRR.

They are shown in Table 1.13.8 and Figure 1.13.1.

Table 1.13.8 RH PROJECTS PROPOSED FOR NEXT STAGE

Project No. Route No. ~ Link No. Length (km)’
RH-1 1 1001 25.5
RH-4 332 0100 14.5
RH-6 . 3089 1001 27.8
RH-7 3116 0100 9.7
RH-8 3395 ' 0100 - 33.5
RH-101 t 0700 41.1
RH-102 1 0801 8.2
RH-103 3 1300 4.7
RH-104 4 0100 3.6
RH-105 4 0201 27.8
RH-106 3 ;00 497

B RH-107 3067 . 0100 40,0
Total 12 Projects - . - .'324.1
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Intersections to be Improved

- Intersections to be improved werc identified in Chapter 10. They are shown in Table 1.13.9
and Figure 1.13.2.

They are requested to be improved urgently following the detailed analysis.

Table 1.13.9 INTERSECTIONS REQUIRING DETAILED ANALYSIS

Seq. : . Route District: . Capacity
No. _ No. Code _ _T"‘_pe Level
1 1-32 413 3 Over
2 1-309, 3189 . S 413 4 Near
3 1-33, 329 . 430 4 Over
36 3-3 _ . 422 3 Over

. (Beg'. of Chon Buri Bypass) |
37 3345 422 4 Near
38 3-344 422 4 Over
41 3-3241 422 (4} Near
56 33154 423 3 ‘Over
64 4-3091, 3414 : - 410 4 Over
65 4-3415 ' 410 3 Over
67 4-3094 410 3 Near
68 4-4, 3097 410 4 Over
80 435 a3s 3 Over
87 4326 333 3 Near
104 32.3267, 3341 413 4 Over
119 343413 420 3 Over
123 35-3097 415 3 Over
139 - 304-314 : 421 3 Near
142, 304-3121 421 4 Over
209 340-3242 410 4 Over
210 340-3215 410 4 Near
271 3089:3090, 3357 : 335 4 Near

Note: Near: Signalized intersection which is close to capacity. .
Over: Signalized intersection to be improved to a grade separation.’
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133 RECOMMENDATION
'NaiiOnal Piige\va; .Ne“t\\;er'k :

_'As descrlbed in Chapter 9, the traffic forecast in this study was peiformed prlmanly on the
basis of the reiatlonshlp between the number of registered vehmles and GPP observed so
far in Thailand. Past experience elsewhere has show that the number of vehicles could grow
fast when GDP exceeds a ce1ta1n 1eve1

The following figure shows the yearly trend of the number of registered vehicles per person
in Japan and the. forecast for the Central Region in this study. T he figure is drawn on the
__basm that Japan .in 1963 is roughly equwalent to Thaﬂand in 1986 in terms of GNP The
figure indicates that the number of registered vehicles per person in Japan increased sharp-'
ly. Onthe other hand, the forecast for the central Region shows a gradual increase far below
Japan’s case, since the forecast is based on a lincar projection of past trends.

Trond of Ragisterad Vehlcios per Person
) (vehlclnsllDOOparsonl)

1885 - ' 2000
400f

- 350}

1
§
]
1
1
!
1
[

300}
2501
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100}

“Central Raglon
in Thailand

50t

! i i 1 L ok
1650 1955 ° 1950 | 865 18970 1975 1960 311

It cannol: be predlcted that future vehlcie registrations in Thaﬂand wiil follow the same trend
as in J apan, but a thore rapld mcrease can be expected than the forecast in this Study.

i Supposmg that the est;matlon mlght be correct, more additional Janes or new highways than

| those gwen in 13.1 and 13.2 will be requ1red to alleviate traffic congestlon
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Further, viewed from economic development and atttibu_ted increase _t)f land-transportation -
in Thailand, it will be insufficient to simply improve the existing road network to cope with
the ant1c1pated traffic situation. 1t is considered that road network development which pays
prlmary atiention to inter- c;ty expressway development may be’ mdlspcnsabie

Pr'ovincial Road Network

~ As described in 13.1 and 13.2, 24 routes of 629.8 km were selected as-subjects for the feasi-
bility study or projects proposed for the next s_tage. ' : -

However, it is required to 1mprove 85 routes of 2,017 km- to reach the 1:1ternattonal level
of road development as described in Chaptet 6. This is expected to 1mprove the level of provmv

cial-and rural roads
" Rehabilitation

DOH has already established a manual for the selection of sections to be rehabilitated.
However, a design method for pavement structures mciudmg rehabilitation has not yet been
designated: It is necessary to establish a destgn method as early as posmble

The design method must be 31mple enough to be adopted \Vldely by engmeers The Study
Team, therefore, recommends that a simple method of pavement design apphcable to Thailand

be estabhshed
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VOLUME If FEASIBILITY STUDY

CHAPTER 1 SUBJECT RCADS AND SCOPE OF WORK

The feasibility study was carried out for the 21 priority routes selected in the Master Plan Study.

1.1 STUDY ROUTES

The feasibility study was carried out by dividing the projects into urgent projects (Phase [}
and remaining projects (Phase 1I) as follows:

Phase I : 6 routes, 220.9km
{5 ML Projects and 1 IM Project)
Phase II : 15 routes, 493.3km
(2 ML Projects, 10 IM Projects and 3 RH Projects)

Addditionally, the study of the Bangkok-Chon Buri New Highway (ML-9} was included in
Phase 1I following the request of DOH.

The list and location of the study projects, 21 routes with 714.2 km described above, is given
in Chapter i3 of Volume 1, Master Plan Study.

1.2 STUDY ACTIVITIES

The following activities for the feasibility study were carried out:

- Review of the Master Plan Study.

- Review of the Eastern Seaboard Development Program and other related development

programs.

- Traffic surveys such as traffic counts and origin/destination (O/D) surveys.

- Engineering investigations such as topographic surveys, soil and construction materi-

als investigations, and hydrological investigations.

- Route location study and preliminary engineering design.

- Estimation of construction cosis.



- Traffic projections and calculation of benefits.
- Economic evaluation,

- Optimal phasing for implementation. .
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CHAPTER 2 EFFECT OF PLANNED BEVELBPMENTS ON PROPOSED ROUTES

Large-scale development projects planned or under implementation in the Central Region,
such as the Eastern Seaboard Development Program and industrial estate development, are
particularly important to the forecast of traffic volume of the study routes. This chapter
examities these development plans specifically in terms of their potentlal effect on road traffic,

Laem Chabang Industrial Complex

The Laem Chabang Industrial Co'mple_x is a large-scale project which will have a commer-
cial deep-sea port, an industrial estate and an export processing zone backed up by a com-
plete urban center and essential infrastructure.

- Generated traffic from this project comprises the following sources:

- Freight traffic transporting materials and factory products from/to the industrial estate
- Traffic of containerized freight and break-bulk cargo from the comimercial port
- Passenger car traffic for commuters from/to the indusirial estate

- Passenger car traffic for port workers

The future generat_ed traffic volume is forecasted as shown in Table 2.2.1.

Table 2.2.1 TRAFF] IC GENERATED FROM LAEM CHABANG
INDUS’I‘RIAL COMPLEX

o s : (Unit: vehicles/day)
| Direction Type of Vehicle 1994 2000 2008

1, Complex - BKK - : Passenger Car . . 784 L,210 - 1,780
on ML-5 Medium Truck 461 636 869
Heavy Truck 2,362 3,522 5,069

. . Total 3,607 5,368 7,718
2. Chon Buri - Pattaya Motorcycle 698 930 1,240
' : . Passenger Car 1,551 2,433 3,609

- Heavy Bus 126 156 196

: _Total o 2,375 31,519 5,045

3. Complex - Chon Buri ‘Motorcycle 281 361 467
. e . Passenger Car 629 925 - 1,319
Heavy Bus .5l 62 77

- Total . T 961 1,348 1,863

4. x - P: " Motorcycle ' 263 391 s61
* Co_mp.lex Pat.t.aya_ Passenger Car 546 1,186 2,040
' Bus . - : 48 67 92

Total - 857 1,644 2,693
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‘To Chon. Burl

North Access 3
Raoad !

. To ‘Chon Buri

LAEM CHABANG/
INDUSTRIAL
coMpPLEY |

To Pattaya
Map Ta Phui industrial Comlex
The Map Ta Phut Industrial Complex is a largé—s-ca:le ;Sfojéét compr'ising a p-étrdéﬁémical
industrial complex using natural gas generated in. the Gulf of Thalland and mdustrlal har-

bor constructlon
Generated traffic from this project comprises the following sources:
- Cargo'trucks transporting petrochemical industrial products’
- Cargo trucks for other industrial p;odu'cts
- Freight traffic for port handling _
- Passenger car traffic for estate workers and residents in the new town

The futui“e__generated traffic volume is forecasted as showh in Tab}e 2.2.2.

Table 2.2. 2 TRAFFIC GENERATED FROM MAP TA PHUT
INDUSTRIAL COMPLEX

(Umt vehicles/day)

Type of Vehicle

Direction 1994 2000 2008

I. Complex - BKK Medium Truck 699 936 1,182

on Rt. 3191 Heavy Truck Co1,212 1,624 12,050

' Total CUL9I 2,560 3,232

2. Complex - Sattahip " Motorcycle 123 231 575

on RT. 3 Passenger Car - 315 725 1,271

Heavy Bus 28 43 63

Total - 466 999 1,909
3. Complex - Rayong Motorcycle 470 813 1,270
on RT. 3 Passenger Car 999 2,289 4,009
Heavy Bus 88 139 207

“Medium Truck 133 - 133 133

Heavy ‘Truck 231 231 . 231

Total 3,605 5,850

1,921
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To BKK
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{:.HAPQTA PBUT 3
INDUSTRIAL

COMPLEX

To ‘5 : :
1@ Sattahig To Rayong

Lat Krﬁlb_ang Ihdu'strial' Estate -

The Lat Krabang Industnal Esiate Jocated 30 km east of Bangkok has had 200 ha of developu
.ment half of. its final target, completed Many mternatlonai manufacturels have already.
established p:oduf‘tion piants in the Estate, producmg general industrial producto or export
products ' '

.Development of the remam;ng 200 ha is taking place, rem}tmg in the employment of 33 000
persons and generated cargo traffic of 80(} trucks per day upon full dev elo;ament

Iniand Contai_riér Depot
An Inland Container Depot (ICD) is proposed to be constructed in Lat Krabang. The 1CD
is expected to reduce the total traffic volume on roads between the ICD and Laem Chabang

Port and to lighten the burden on the Laem Chabang Port in terms of port load and termi-
.-"-nal congestion.

Second Bangkok International Airport

The new. airport is to be Iocated in Amphoe Bang Phii a'boilt 25 km cast of Bangkok. The
“airport will have a total area of 3, 200 ha. The ultimate traffic demand 15 forecasted at 65
million passengers and 2.5 million tons m the year 2010.

Railway's,*expresswayé and a-1nass {ransit transport system are proposed for access to the
airport. Study route ML-9 is also considered as one of the access means.

Figl_u_‘-e,Z.z.rl shows the'propo's_ed ioéation of the Lat Krabang Industrial Estate, the ICD and

the new airport.
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Figure 2.2.1

LAT KRABANG INDUSTRIAL ESTATE

INLAND CONTAINER DEPOT
(ALTERNATIVES A— F)

SECOND BANGHKOK INTERNATIONAL AIRPORT

DEVELOPMENT PLAN RELATED TO BANGKOK-CHON BURI

NEW HIGHWAY (ML-9)



CHAPTER 3 TRAFFIC SURVEYS AND FORECAST
3.1 METHODOLOGY FOR FORECAST OF FUTURE TRAFFIC

The traffic forecast was proceeded on the following flow chart:

Base Traffic
by Vehicle Type

Traffic Growth
Rates by Type
and Project

Future Basic Traffic
on Present
Road Network

Future Road
Network

Project Road
Links

Traffic Diversion
O/D Pattern

Additional Traffic
by New Industrial
Estates

l Induced Traffic

[ Development Traffic I

Future Traffic
Volumes on Project
Road Links

Figure 2.3.1 FLOW CHART OF TRAFFIC FORECAST PROCEDURES



3.2 TYPES OF TRAFFIC AND VEHICLES

For the estimation of road user bénefits, traffic was classified into four types,tri'ormai,-cliver_i_ed,
Anduced and development traffic. - '

For the purpose of @raf fic Stirveys, all vehicles were classified into 11 types, but were com-~
bined to -seven types for forecasting purposes based on DOH’s classification. ' :

3.3 TRAFFIC SURVEYS

Traflic surveys comprised roadside.interview survey, manual traffic counts, automatic traffic

counts and a license plate survey.

The number of survey points was as follows:

Roadside Interview Survey : 6 locations -
Traffic Count Survey : 28 ”
Tﬁrning'.l\i-i.ovement Swvey : '8 w
License Plate Survey - o7 ”

3.4 TRAFFIC FORECAST

Base Traffic

Base traffic volumes were obt.ained from traffic surveys in 1988 conducted by the Study Team
andd the ““Annual Average Daily Tralfic”’ table published by DOH in 1986 and 1987, as shown
in Table 2.3.1. o '

Traftic Growth
‘Fraffic growth rates were dctermined based on the results of the Master Plan Study, in which

a region-wide network traffic projection was carried out primarily on the basis of existing
traffic, growth in population, gross provincial income and vehicle registration.

L .



Table 2.3.1 BASE TRAFFIC VOLUME

Ph.ase I. Projects (Unit: vehicles/day)

Project . o _ Traffic Volume
Code. Seetlon - Year e :
| HB - LT MT HT ADT
ML-1 © 3.0403-N 1988 985 1229 134 261 2921 1330 8396 14771
- 3-0403-E 1988 1303 1381 . 372 135 3263 1375 0029  15SSS
3-0403-S 1988 2043 1078 555 5L 3141 919 6207 1214l
3-0403-s 1988 2043 1078 555 IS 3141 919 6297 1214l
CAverage .- 1594 1192 404 175 3117 1136 7630 13652
ML-2 3-158KM 1986 2467 0748 1740 308 870 2001 91 4958
: 3-175KM 1988 3676 1078 2348 S0B 2356 301 . 109 6700
Average — 3072 1413 2044 408 1613 251 . 100 5829
ML-4 3-1000 1986 2697 1349 750 278 3230 655 840 7102
3-1102 1988 1537 891 953 186 3851 566 856 7303
316 - 1988 2395 920 1169 195 4500 373 210 7367
_ -~ Average — 2210 1053 957 220 3860 531 - 635 7257
ML BP-N- — — e — e - T
BP-S - - = = - = -
BP-W. — — —_ e — —

3-0502 1988 2729 5724 2101 2447 7776 1383 2399 21830
3-0601 1987 1682 5649 1925 1397 2830 1229 . 530 13560

MIL-7  304-40KM 1988 935 1440 911 597 1680 91t 387 . 5926
-304-3.314 1988 1512 1370 355 391 2967 597 440 6121
~ Average - 1224 1406 633 494 2324 754 414 6024

IM23  3267- SKM 1987 464 503 92 146 . 980 395 53¢ 2651
3267-20KM 1988 414 264 89 226 769 175 . 437 1960
Average C— 439 384 91 186 875 285 486 23006

Note: MIL-1: N: North section, E: Bast section, S: Upper south section, s: Lower south section
ML-5: BP-N: North section, BP-S: South section, BP-W: West section

Phase IT Projecis

_ Traffic Volume
MC PC LB HB LT MT HT ADT

Project
Code

ML-3 30702 - 1988 4128 1473 721 47 293 2398 74 5006
3.0800-W 1988 1370 696 779 237 2122 . 220 334 4388

3.0800-E 1988 1895 806 668 249 3180 349 557 5809

Average o464 992 723 178 1865 989 322 5068

Section Year

—18—



BASE TRAFKIC _VO_LUME {Cont’d)
Phase 1 Projects (Unit: vehicles/day)

Project Traffic Volume
Cotle

MC PC LB HB LT MT HT ADT

ML-9 3-0100-E 1987 1457 10126 875 1740 7306 2777 4750 27574
| 4040263 1988 3475 7380 741 2525 12673 2159 9707 35185

Section . - Year

M- 'PwD-N 1988 399 2t 54 25 299 35 % 526
- PWD-S 1988 - 257 8 14 -4 19 24 34 275
5

Average . — 28 - 1 34 13 245 30 63 401
IM-2  3306-0100-W 1988 205 1 s 4 176 66 2 254
2306-0100-6 1988 2M 1 6 4 1m0 3 255
Average — 238 1 6 4 4 68 3 255
IM-1t RID-N 1988 - 844 8 12 3 229 55 - 33 403
RID-M 1988 . 245 10 9 0 .98 18 14 149
RID-S 1988 610 - 73 26 2 2715 285 60 721
Average = — 566 40 16 13 201 19 36 425
IM-12  RID-N 1988 465 39 .87 16 120 520 26 34D
RID-M 1988 443 24 0 0 221 6. . 8 321
RID-S 1988 250 63 42 0 272 48 7 4R
Average - 386 . 42 43 5204 56 14 364
IM-13  PWD 988 253 33 83 67 120 10 27 340
IM-1d RURAL-N 1988 423 9 4 0 91 29 31 164
RURAL-S 1988 133 5 2 0 71 6 0 84
“Average  — 278 7 3 0 8 I8 16 124
IM-15 RURAL-N 1988 227 30 6 1. 18 718 77 319
RURAL-S 1988 349 217 87 32 890 397 380 2003
Average — 288 124 47 “17 539 238 229 1191
IM-16 3312 1988 355 30 39 51 a4 ¥ 19 540
PWD 1988 151 707 0 148 7 5 274
Average — 233 29 538 26 246 22 27 407
IM-17  PWD-W 1988 529 69 28t 7 558 164 88 1167
PWD-M 1988 99 54 16 ¢ 103 24 . 4 20
PWD-L 1988 238 30 24 19 317 131 129, 673
7 Average - 289 59 107 9 326 106 74 68D
IM-22 RURAL 1988 141 30 1 %  t- 0 3

225.0100N 1988 782 105 43 125 797 133 163 1366
2501005 W86 1279 1243 129 135 354 320 3 221
Avetage w1031 &4 86 130 516 227 99 1791

TRECY NS00 1987 1222 2419 17 428 S44 305 248 4661

RILS WR0200-N 1987 U162 1492 171 S74 2017 219 . 678 s21]
JLL0200-8  198R 491 . 937 88 324 2821 36 630 5116
Average RS 1215 130 449 2419 208 654 5164

Ri2

Note: N: North section, B Bost section, 8t Sounth section, W West seclion

S [ .



Diverted 'l‘rat"fic'
Dwented t:afflc was foremsted n the case that the mute has competitive alter th routes,
The fmecast was pﬂrfomled on the basis of the O/D pair distribution and the result of the

license piate survey, and the forccasted results were conmmed by applying the following
forrnula employed by DOH:

P - “{?m_
I+ —2 )6
( T
where, P : Diversion Rate

: Trip time using old road
T2 @ Trip time using new road

Induced Traffic

Induced traffic was estimated by applying the same equation which was used in the Master
Plan Phase.

Development Traffic
In'the Central Region, almost all areas have already been developed. Therefore no develop-
ment traffic was counted. However, for ML-7 which is located close to Bangkok, develop-

ment traffic was considered due to housing developments along the route bascd on the
experience of Route 34.

Fuivure Traffic

Future traffic volumes, which were estimated by means of the methods described above, are
summarized in Table 2.3.2:

Future turning movement volumes at major intersections were also estimated by applying
the same methodology as applied to the road sections.



Table 2.3.2 SUMMARY OF FUTURE TRAFFIC VOLUME

Phase [ Projects ' _ o (Uﬁit: ehicles_/day)
Project | Scctioh . Base ADT . .- . . - Future ADT.' L Tt
Code o  Year.  ADT- 1992 1994 2000 2008
ML-1 3.0403-N ~ . 1988 14770 - 23700 © 28900 . 28300 - . 55500:
3:0403-E . 1988 15555 . 24700~ '30100. - 30100, - -58300.
3-0403-S 1988 12141 20400 25200 © 23100 - 48000
3-0403-s 1988 12141 . 18500 23000 22400 37400
‘Average - 13652 21800 26800 - 26000 49800
ML2 - 3-158KM 1986 4958 — - BlOD 11200 - 16600 .
3-175KM 1988 6700 — 9500 12900 - 18700
Average - 5829 — . 8800 - 12000 17600
ML-4 3-1000 1986 7002 - — . 13100 717700 . 25900
3-1102 1988 7303 — 10300 . 14200 21400
316 1988 7367 . — 10400 14400 22000
Average - — CTsT = 11300 15500 -~ 23100
ML-S BP-N — — 15700 17400 25500 38500
BPS — - 3300 3300 5100 7200
BP-W — cee 12400 141000 20500 31300
Average - — 10500 11600 17000 - 25700
ML-7  304-40KM 1988 5926 -~ . 8800 13400 19600
304-J. 314 1988 6121 — 8100 - 11000 -+ 16100:
Average — .. 6024 - — - 8500 C12000 . 17900
IM-23 3267- 5SKM 1987 - 2651 .- 4300 - 5600 - 7900 -
3267-20KM 1988 1960 . — . 2900 3800 . - 5400
A_veragt_: L e o 2306 Se— o, 3600 4700 6700

Note: ML-1: N: North section, E: East section, S: Upper south section, : 's: Lower south section '
ML-5: BP-MN: North section, BP-S: South section,  BP-W: West section

Phase Il Projects ' ) © (Unit:. vehicles/day)
Project " Section Base ADT  Fuwre ADT
Code o Year ~ ADT 1994 2000 2008
ML-3 3-0702 1988 S006 7100 9800 14600 .
3-0800-W 1988 4388 6600 9300 14000
“3-0800:F 1988 5809 8700 12200 18300
Average — 5068 7500 . 10400 - 15700
ML-9 1. Sri Nak'n-Outer R. — — CO2TT00 39700 - 61300
2, Outer R-R3119 ~ — — 25400 36300 55800
3, RALI-R.314 g — 19900 . 28500 43600
4, R.314-R.315 e — 18800 27600 . 43500
S. R.15-R. 344 — — 11300 16500 . 25800
6. R.344-ML-5 RS — 17700 25500 38500
Average - — 20200 29000 44800

8l



. Table 2.3.2 SUMMARY OF FUTURE TRAFFIC YVOLUME (Cont’d)
Phase II Prcgects {Unit: vehicles/day)

'PrOjé:ct.' o 'Seciioh - Base ADT - Futuré ADT
Code Year ADT 1994 2000 2008
IM-1 - PWD-N 1988 526 800 © 1000 . 1400,
PWDS 1988 - 275 400 600 800
- Average = 401 600 800 1100
M2 - 3306-0100-W 1988 254 . 500 600 800
3306-0100-E - 1988 255 400 500 - 700
- Average Lo 255 . 400 500 700 .
IM-11- RID-N- . 1988 405 - 700 1100 1600
RID-M | 1988 149 300 500 800
RID-S 1988 721 1300 2000 3000
o Average — 425 800 1200 1800
IM-12 RID-N. . 1988 340 700 - 1000 1500
RID-M 1988 321 00 1200 1800
RID-S 1988 432 1100 . 1600 2500
© Average — 364 800 1300 1900
IM-13  PWD : 1988 340 100 1500 2100
IM-14 RURAL-N 1988 164 800 1000 1400
RURAL-S 1988 84 700 900 1300
Average — 124 700 1000 1400
IM-15 RURAL-N 1988 379 1200 1700 2400
o RURAL-S 1988 2003 - 3300 4500 6600
Average — 1191 - 2300 3100 4500
IM-16 3312 1988 540 900 200 1900
. PWD 1988 274 500 600 1000
Average — 407 : 700 900 . 1500
IM-17 PWD-W 1988 1167 1500 2100 3300
PWD-M - 1988 201 300 400 700
PWD-E : 1988 673 1000 1300 2100
. Average — 680 900 1300 - 2000
IM-22. RURAL . . ) 1988 . 3 700 1100 1700
RH-2 - 225-0100-N 1988 1366 2000 2500 - 3200
225-0100-S 1986 2215 . 3600 4600 6000
- " Average - 1719 2800 - 3500 4600
RH-3 . 325-0200 1987 4661 7200 9600 - 14200
RH-5 " 344.0200-N. - 1987 5211 7700 . 10600 15500
. 344-0200-8 - .. .. 1988 5116 . 7200 0 0 9800 14300

Note: N: North section, E: East section, S: South section, W: West section M: Middle section

82—



CHAPTER 4 ENGINEERING
4.1 FIELD SURVEYS
lm’enioi‘y Survey zmd. Field. Reconnaissance -

An iniventory survey with an accuracy of prefeasibility study level was done in the Master
Plan Phasc, Therefore, emphasis on the inveatory survey was put on confirming the follow-
ing matters as well as reviewing the performance in the Master Plan Phase in order to im-
prove the accuracy at the feasibility study level. In the inventory survey, a PSI survey was
carried out for the existing lanes of ML Projects and PH Projects. The survey was done
according to the following specifications: : '

For new constructlon routes ML-5 and ML-9, detailed reconnaissance was camed out to
clarify the followmg control points in determining 1ts alignment: '

- Deep cuts '

- High emba_uknients

- Soil characteristics

- Required drainage structures

- River condi_tions and *b'ridge locations

- Necessity of access roads for construction
- Difficulties of acquisition of right-of-way

Route surveys composed of center line, profile and cross section surveys, and intersection
topographic mapping surveys were conducted for use for the preliminary designs.

Material Source Survey and Soil Tests
Embarkment and subgrade material sources and their quantities and qualit'ies' were examined,
and representatlve materials were sampled for laboratory tests. Soil samplings of subgrade

and base course were made about every 10 km, and the materials were also tested f01 - pave-
ment design. :

Boring Survey
A boring survey was carried out at 17 sites for analysis of soft ground and bridge founda-

tion design. Boring consisted of drilling a borehole with the standard penetration test (SPT)
and collecting soil samples of each stratum for laboratory- tests.

—83—



4.2 PRELIMINARY DESIGN

Design Standards

DOH ciassmes Inghways under its Juusdlcuon nto several categoues as national and provincial

highways according to its importance to the ngdom further subclassified into road class-
es accordmg to prOJCCth ADT,

Based on the_ Specificél_ﬁons of DOH design standards and the projected ADT, the road class
to be applied to each study route was determined as shown in Table 2.8.1.

Geometric Design

Based on the specrﬂcauons in DOH standards, the desigh speeds shown in Table 2 4 1 were
adopted to the prellmmary des1gn

Geometric_design criteria employed in the prciiminary design are shown in Table 2.4.2.
Typical Cross Section
Typical cross sections of an ML project and an IM project are given in Table 2.4.1.

Alignment

Two study routes, ML-5 and ML;9, are new alignment projects armnong the feasibility study
p_rojects. The horizontal alignment of ML-5 followed the established alignment surveyed by
DOH. Vertical alignment was designed by the Study Team.

On the other hand, ML-9 alignments were designed by the Study Team. ML-9 is planned
to alleviate the traffic congestion of Rt. 34, due to remarkable traffic increase attributable
to the progress of the Eastern Seaboard Development Program. The planned rout¢ orlgmates
ata ]unctlon with Srinakarin Road and comes to ML-5 to the south of Chon Buri. As shown
in Figure 2.4.2, a route corridor about 10 km wide was established between these origin and
end points. Then the control matters within and around the corridor were examined as given
in Table 2.4.3. Takmg these control matters into considerations, three route alternatives were
then proposed basing their respective plannmg principles on different viewpoints, Through
discussions with DOH engineers, the C-route was considered most preferable and selected

" for the subsequent feasibility study of ML-9.
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‘Table 2.4.1 ADOPTED DESIGN SPEEDS ~

©(Unit: km/h)
Road Classes. =~

Terrain C‘onditibns : -
P _ ) FD, Fl

Flat and Moderately Rolling - . 80-100 7090 . 70-90
Rolling and Hilly . 6080 T 55700 0 ssia0

Mountainous - : 50- 60 40-55 - 4055

Table 2.4.2 GEOMETRIC DFSIGN CRITERIA

Design Speed (km/h)
120 100 9 8 70 60 S0 40

Deécription (km/h)

Minimwm Radius of

Curvature (m) . 710 360 280 210 160 120 80 SO
Minimum Stopping Sight . : o o

‘Distance (m) ' 210 160 140 115 90 75 60 45
Maximum Gradient (%) 5 6 7 8 9 10 10 12.

Figure 2.4.1 - TYPICAL CROSS SECTIONS

oo EXISE

€St . L : [ - ) : -:
aow OF LEFT CARRIRREWAT . OF KGHT SARRILSTWAS arw
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"I T a0 |
Lof a0 1500 1
‘ 200 | 300 . |
- ind = . -
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Figure 2.4.2 ROUTE CORRIDOR AND CONTROL POINTS
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Control Points

Beginning Peoint
End Point

Table 2.4.3 CONTROL POINTS FOR BANGKOK - CHON BURI NEW HIGHWAY (ML-9)

Planning Principle of
Route Alisnment

Control Objects

Remarks

End Point of ETA Zhd.Stage.Prcject
Chon Buri - Pattava New Highway (ML~5)

Development Plans

Detouring the Development Zone

(A-1)

Lat Krabang Industrial Estate Egstate Area 5 4 km2
(A-2) " Proposed Nong Ngu Hao Airport Site " Decreed Area 'z 32 km2
{A-3) Privately-owned Industrial Estate Area 5 1.3 km2
(A~4) ‘Bang Pakong Riverside Country-Club ‘{Chthard & Housing Area: 5 km2
' ' L | Golf Course
| (A~5) Bang Pakong Industrial Estate 0.5 km2
Artery Roads to be Crossed Cr0331ng at. Right Angle to Roads (B~1) Beginning Point (Si Nakarin Road) Rt.3344 Confirm ETA Plan
Junction (B~2) Junction with Bangkok Outer Ring Road '
Interchange (B-3} Intersection with Rt. 3119 ' _
Interseation (B-4} TIntersection with Rt. 314 Cross Measures
{B-5} Intersection with Rt. 315 and Ra1lwav {Over-pass/Under-pass)
{B-6) Intersection with Rt. 344
{(B-7) End Point (Connecting with ML-bH)
Temple, Graveyard, School Detouring the Objects A marks on Map
Large-scale Factory, Plants, Detouring the Objects (C-1) Inland Container Depot Candidate depots : B-depots
Facility Yards (C-2)} EGAT Substation- (Chachoengsao)
{C~3) BEKK Metal Company/Factory
(C-4) EGAT Thermal Power Statlon {Bang Pakond)
Big River to be Crossed Crossing at Right Angle to River, {D~1} Bang Pakong River {(Width 350-400 m.) Highest water level, Foundation
Height Clearance - Condition for Piers & Abutments
Railway Crossing - Crossing at Right Angle to Railway (E-1) Banghkok -- Chachoengsao Confirming Double-Tracks Plan
o o o ' : (E~2) Chachoengsao - Sattahip

Densely Populated Area

Detouring the Objects

%Z% marks on Map

Canal Pla Thia

Medium/Small River & Canals Bridge or Box Culvert Construction {F-1) : _
' (F-2) Canal Pla Ong Chao
(F-3) Canal Prawet Buri Rom
(F-4) Irriﬂation,Canal (W= 30 m.)
Unfavarable Topography Detour (G-1)  Low-land Area (Soft Ground)
. : (G=2) Mountaln

Power Transmission Line &
Tower '

Clearance under Power Lines

e marks on Map
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r'gure 2.4, 3 ROUTE COMPARISON I‘OR BANGKOK - CH()N BURI NEW HIGHWAY (ML-9)

Highway Standard
Design Speed
Origin-Destination

Natlonal Primary nghway (PD) (Dmdecl 4- ]anes)
100 km/ h
Begmnmg Pomt
End Pomt

Right-of-way Width 80 m

Bnd of ETA zﬂd Dhase Pro;ecl (Sunakarm Road, Rt. 3344)
Chon Bun Patta}’a New nghwe.y (3 ICA Study Road ML.-5)

Route Alternatives - - R t FA |
_ - “Rouie

. Route C

Alignment

Route Length (km) A ': A _73'0 :

" The Route alms at the shorlest connection of the
origin-point {end point. of ETA Project) with the
destination (Chon Buri- Pattaya New Highway),
avoiding such maior control conditions as large

scale industrial facilities, temples and schools and

also taking the desirable crossing with rivers and
canals, railway, artery roads and power transmis-

sion lines.

Route Characteristics

The Route- passes

- -the. planned Nong Ngu Hao Airport site.
“amid paddy fields of rather soft soil ground.
_densely populated areas at crossings of highway

Remarks Rt. 315 and Ri. 344,

MansTad. sl -
. nrc)us.u

-sxtes close to power ‘transmission towers and lines.

L2 R‘!ﬂ'ﬂ‘l
L ucn

; -
Lkl ""E‘-’Fk""
885

The Route detours the planned airport area (Nong Ngu

Hao) and densely populated area of Amphos Lat Krabang.

Then it takes the alignment in parallel with Study Road
IM-17. The Route crosses at right angles to Rt. 314 and
the Bang Pakong River. The laiter half of the Route pass-
es through paddy fields dotted with farmhouses.

The Route is cdnven_iehtly located for the Container Yard
planned at around Amphoe Lat Krabang,

The Route is:

-around 10 kilometers longer in distance compared wuh
Rotite A.

-located a little far from the Chon Buri municipal area.

= A N\
'. - A PR
ARTCHANAM
e \_&_‘n“ﬁ

81.5

The first-25 kilometers of the Rouie is common to Route
B. Then it takes the direct aligment to Amphoe Bang
Pakong. The latter half, which follows the same route as
Route A, takes the shortest course to the destination.

The Route is well located, eliminating the disadvantages
seen in both Route ‘A and Route B.

“nismyaad

b AMYEHARAN <
- \ zimrd
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Earthwork Design

‘The 1equ1red rmmmum hexght of the toad f ormauon was determined at 70 cm , above the sur-
roundmg hlgh water level estlmated duung the road inventQry survey

. L. LS
The slde borrow method is common and econommal fox embankment coustrucnon in

Thalland but it was cons;dered to be difficult to obtain good quality fill materials by the

side-borrow. methqd,_. Then the borrow-pit method was applied for all projects except tor
IM-2 located in a hilly afea,

" Three ML projects, ML-1, ML-7"and ML 9, are located in soft ground area. Then counter-
measures forthese pro;ects were studied by analyzmg the ex1stmg soil pr opertles as follows:

MI-1 ML7 ML

Thickness of Soft Layer (m} - 5 . 11 11~14

Natural Moisture Content (%) 40~ 80 80100 80~ 130

N-Value 1

Unconfihe_d Compressive ' ‘ :

Strength {ke/cm?) . 0.8~1.8

Height (m) . | A 23

Total Settlement (cm) o 40 : 180 . .

Countermeasures ¢ Soil property is bet- ¢ Max, embankment * Counterfill to pre-
ter than  ML-7; height restriction vent embankment
therefore, settle- = 4.5m sliding: in case em-

ment prevention ® Extra fill (=30cm) bankment> 2.5m
slab behind bridge ~ for settlement dur- ¢ Sand mat (#=50cm)

“abutment only is  ing construction to accelerate set-
" required, '« Settlement preven-  tlement |
tion slab behind ¢ Extra fill, in case
bridge abutment  -embankment <

¢ Pavement type: 2.0m
Asphaltic Concrete @ Settlement preven-
tion slab behind
- bridge abutment
» Pavement type: As-
phaltic Concrete
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Pavement Design
Two i ypes of pnvemen; (lesi_gn for new eolnstrnc_tiqnen_d-er rehabi__litétic)n were eer‘z_‘ied out.

Pavemenls for new constxuctlon wete des:gncd and class1f1ed mto two types hlgh class pave~
ments (PCC pavemem and AC pavement) and low class pavements (DBST) For pmjects
“for which high class pavements were’ apphed both AC pavement and PCC pavement were
designed. After a 31mple comparison: Detween the two typesof pavement from the technical
‘and econmmcai v1ewp0mts the. pavement type to be apphed was dec1ded Pavemcnt types
cmployed are as follows; ' o

PCC Pavement ML-1, ML ML 9 (partly) and IM 23 . ‘
CAC Pavemenl All pr o;cets e‘ceept for IM 2 and PCC pavement prOJects

DBST IM 2

The mmal overiay was de51gned by PCC for prOJects with heavy traffic, ML-1 and iM-23, .
and by AC f‘on remaining pIOJCClS :

The following design periods were applied to pavement designs for new coristruction:

-AC pavement 10 years .
- PCC'pavemcnt ;20 years

‘Ten years nl‘tet openmg 1o tlafflC, AC over lay was planned for ongiml AC pavement but
1 everlay was pianned tox PCC pavement ' '

l_}tainnge I)esign
'I‘he loeatmn. type and’ swe of dnamage famlatles, plpe culverts and box culverts were

planned fmd detel mmed on the basis of the discharge calculation corresponding to catch-
ment area and rainfall mtens;ty. '
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Bridge Desiglr

All of the e‘ustmg wooden Or NArTow concrete budges were phnned to be replaced by stan-
.daid permanent brldges For newly installed bndges the length and type were decided based
. on the sunvey results

The ty‘pe-_of -i:!_;jielges to-_be ap_plied was determined based on the foiiowing principle:

'Steel-BQx_Gi:der K Curve brldges in mtersecnons .

- Steel [ Girder . : Skew bridges with less than 60 degrees in mtelsectlon angle
PC Box Girder. . : Bridges with more than 30m in span i
PC1 Gnrder i “Bridges which | range from 25mto 30m in span
- PC Box Girder (m situ) : Ex_traordmauly lotig span bridges
Slab Bridge = : Bridges with less than 25 m in span

Plal_lﬁed bridges by s_tud_y project are shown in Table 2.4.4,

| | Table 2.4.4 LIST OF BRIDGES
Phase 1 Projects |

Number of Length -

Project . Tvpe -
" No. o HPE L Bridges (m)
ML-1 . PCI Girder - ) .6 147
. PC Box Girder- 4 140
Steel I Girder ' 2 58
Steel Box Girder - 7 175
S ‘Subtotal 19 450
ML-2 - Slab Bridge o 10 ' 218
. ML-4 " Slab Bridge . -~ 35 754
PC Box Girder 2. 118
. . Subtotal 37 872
ML-5 Slab Bridge - 20 542
PC Girder . [3; 220
Steel Box Girder 13 - 490
_ Subtotal S39 1252
ML-7 Slab Bridge 28 825
PC I Girder 5 o 1084
Subtotal 33 1909
iM-23 . ’ ' - —_
Total ' . 138 4701

—9]—



‘Table 2.4.4 LIST OF BRIDGES (Cont'd)- -

Phase 11 Projects

-Project - ) _ _ Number pf E Length T
'No, oo Type _ Bridges Cowy
ML-3 Sab . 1 2l
ML-9 Slab - .~ - BT 1496
: : PC Girder - = . . .. 4 788

PCBox - . : w0 sS04

-PC Box (in situ) : 2 Coe 520
. - Subtotal . . 88 33087
IM-1: " Slab . - 3 B v SRS

T M2 “Slab . . — .
IM-11 . Shab o b 27
IM-12 Steel [ Girder - -1 7

- ~ Subtotal Ty g7 -

IM-13 __ T =
CIM-Y4 0 Stk S :
IM-15 " Slab
IM-16 " Slab
IM-17 - Slab .
IM22 ~ Sab 225
Total T _ 134 4548
Grand Total 272 . ... 9249

Ny
377
65

SRl DO
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Intersection: Design

The assessment of 17 major intersections was carried out following the study procedure shown
in Figu'r_‘_e _'2‘._4’.4. ' : -
Anaiytlcal 1esults 1nd1c1ted th'lt fwe 1ntersectlops can be suf f1c1ently controlled by installing

traffic SIgnals wheieas the other intersections require gmde -separation control as shown in
Table 2.4.5, Thc grade sepdratlon method is shown in Flgure 2.4.5,

Intersection .

- Geometrics - | ADT in 2000

- Control—_ B DR by Directional
_'r_use of Lanes . Traffic. Movement

R —

Unsignalized Present

o 1.8, Control .~
Siudyvon
Coﬁtroi_Capacity

Signalized

Countermeasures

. : Lbng_ ~ Channelization
Capacity - Delays - Lane Use Control ggﬁg:ogn
{Lavel. of Service) _ Lu Signalizatiﬂn_r—“~‘*~4fN§ Capacity

~ Geometricz Improvement
- Multi-way Stop Control

Signal . —
. Sufficient < T .>
Control _ Capacity
Long Delays

Countermeasures - . -
- Additional Traffic Lanes’

Suffiéient

Ho Countermensures -

Design of Interchange

(Grqde~8epsfation}

Figure 2.4.4 FLOW OF INTERSECTION ANALYSIS



Table 2.4.5 SUMMARY OF INTERSECTION ANALYSIS
Phase I Projects

- Improvement
Seq. . . Existing Signalized ~ Grade
No. Location . Control Separaiion
IS-1  Chon Buri Bypass; Signalized Grade
Beginning Point N Separation
1S-2 Chon Buri Bypass, Signalized ‘Grade
Rt. 315 ' " Separation
18-3 Chon Buri Bypass, Signalized -Grade
Rt. 344 ! R Separation
18-4 Klaeng Unsignalized | Signalized
18-5 Chantha Buri ~ Unsignalized ™ Signalized*
1S-6 Chon Buri-Pattaya -~ - . {New Plan) " Grade
New Hwy., Beginning - ' Separation
_ Point o - _
I8-7 Chon Buri-Pattaya (New Plan) Grade
MNew Hwy., Laem Chabang Separation
IS8 Chon Buri-Pattaya - (New Plan) Grade
New Hwy., Laem Chabang : - Separation
IS-9 Min Buri Unsignalized Signalized
IS-10  Chachoengsao Unsignalized Signalized*
# Including channelization
Phase 1 ?rojecis
: ' I_mprbvémént
Seq. s : Existing Signalized - Grade
No. LOCEI.-UOII Control Separation .
1S-11 Sattéh_ip 7 Unsignalized - Signalized .
IS-12  Bangkok-Chon Buri - - " (New Plan) ' Grade
New Hwy., Rt. 3344 . Separation
1S-13  Bangkok-Chon Buri (New Plan) Grade
New Hwy., Outer Ring Separation
_ Road D
IS-14  Bangkok-Chon Buri - (New Plan) Grade
New Hwy., Rt. 319 Separation
IS-15 Bangkok-Chon Biuri (New Plan) Crade
' New Hwy., Rt. 314 Separation
[S-16  Bangkok-Chon Buri {New Plan) Grade
“Mew Hwy., Rt /315 . _ ' Separation
18-17 Bangkok-Chon Buri . {New Plan) Grade
Separation

New Hwy., Rt. 344 .
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Seq. .

No.,

o ' Figure 245 SUMMARY OF INTERSECTION DESIGN
Phase I Projects

Improvement Poings. '

——————— e

15-2

15-3

IS-5

1S5-6

. - A trumpet "type intersection was

planned. - - . -
- An overpass bridge was designed for -
- praffie flow from Chon Buri Bypass
“'te Bangkok.
- For traffic flow from Chon Buri to
Chon Buri Bypass, an existing at-
grade interséction shall remain be.
- cause of low traffic volume in this
- direction. However, room for ramp
. way construction remains for future
-~ increasing traffic volumes,

- A partial cloverleaf type was
planned.

- In order not to interrupt traffic flow
on Chon Buri Bypass, Rt. 315 was
designed to cross over Chon Buri
Bypass. For right-turn traffic from
Chon Buri Bypass, a two-quadrant
cloverleaf type ramp was planned,

- The same type of intersection as
15-2 was planned.

- Only two channels were designed for
left-turn traffic from Rt, 3 and Rt.
3i6.

DA modified Y-iype intersection was
planned.

- For traffic flows in all directions, a _
grade separation crossing over Chon
Buri Bypass and a railway closely lo-

~cated was designed.

- In ﬁrder to shorten the overpass
bridge, the lane to Paitaya was

“shifted to the railway side.

—05—

» . _‘—-__—m—‘m—A_—._"'__‘"‘""ﬁ——‘“
Existing Improvement
Conditions Plan

. _ .

Chon Buri
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e
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Figure 2.4.5

Phase I Projecis

. SUMMARY OF INTERSECTION DESIGN (Cont’d)

Seq.
No.

- Improvement Points

Existing
Conditions

Improvement :
“ Plan

18-7

IS-8

IS-10

IS-11.

18-12

I5-13

- A trumpet type mtersectmn was

plannad.

- An overpass brldge was deSJgned for
a traffic flow to Laem Chabang.

- A partial cloverleaf type imerchange

was planned.

- ML-5 was designed to cross over Rt.
3 by an overpass bridge.

- For traffic flow from Pattaya to
ML-5 and right turn traffic from
Chon Buri to Laem Chabang, loop
ramps were designed.

- Since forecasted traffic flows from’
ML-5 to Chon Buri and from Laem
Chabang to Pattaya were low, they
were planned to be treated by U-

turn on Rt. 3.

- Only two chanuels were designed for

left-turn traffic.

- Two channels were planned for left-
turn traffic (Pattaya to Rayong,
Rayong to Sattahip).

- ETA Second Stage elevated express-
way is planned to extend up to the
I8-12 intersection in the near Future.
Therefore, this intersection is to be
operated by at-grade signal control
untif ETA’s ﬂyover is constructed.

- Traffic volume of the New Highway -
and Bangkok Quter Ring Road are -
- as high as 25,000-33,000 ADT. They
are proposed to be high class roads
in that the designed speed is 100 km/h.
As both highways are expected to
open to traffic at the same time in -
1994, a junction style interchange
was planned in this intersection.

" €hon Bury

Lasx .

Chlhlnq . ML-S

ror.
- Pattaya

. JJ/K/——;Q\ =

Chacﬁoenq:ad

Bt .04 cd

Sattahip  Pattaya.

———
Rayong
Bang
Kapi

Bang Na

{Haw Plan)

06—

N©

Laem
Chabang

: \T’\)/

‘Bang Pa-In

Chon Buri

HHrH A L

Bang Na



Figure 2.4.5  SUMMARY OF INTERSECTION DESIGN (Cont’d)

Phase.l Projects

Seq, Improvement Points EXIS.{ ne Improvement
No,, ; . . Conditions Plan
1S-14 - A normal diamond-type interchange Hin Burt '
was designed within 80 meter wide ' BKK :_L
right-of-way (New Highway : “‘Tg;‘; puri
Overpass) Bany Na
. Chachoeng- } !
1S-15 e do - da0 AL_-
i uf
Bang Pakon_' 1
BRK.
Ch Buri e n
IS-16 do on Phanat Nikom { Pattaya
BKK
Chon Buri :Bang Bun [

1S-17 do _ -
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CHAPTER 5 CONSTRUCTION AND MAINTENANCE COSTS
5.1 CONSTRUCTION COST |
Qnanﬁtieé

The majbr work items were establishred'-based on the sta_m‘.i'ard'sp'f:ciific'a'tic,\_=r_1‘s= of DOH. The
work quantities were calculated based on the preliminary designs. '

: : Unit
EARTH WORK |
Clearing and Gmbbiﬁg L ' ha
Roadway Excavation {Unclassified) _ : ' m*
Roadway Excavation (Classificd): m?
‘Embankment (Common) m?
Em_banf{mem (Borroﬁ) ' N _ - ‘m?
Sand Matr' : m®
Removal of Existing Structure . - each
SUBBASE AND BASE COURSES
Subbase _ ' ' m?
Aggregate Base | ' m?
Shoulder (Soil Aggregate) y _ m
SURFACE COURSES
Asphaltic Prime Coat ' . m?
Asphaltic Téck_ Coat - _ _ m?
Double Bituminous Surface Treatment m?
Asphalt Concrete Surfacing ton
Portland Cement Concrete Pavement _ m?
STRUCTURES (Equivalent)
RC Pipe Culvert (D=1.00m) : m
RC Box Culvert (2—2.40% 2.40 m) ' o m
RC Bridge (W= 11.00 m) - | o m
PC Bridge (W=11.00m)  ~ - ' . m
Bearing .U_'nit .' . o o : m?
LAND ACQUISITION (Average) - - - B ha
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Unit Costs

The unit costs of 1988 were derived from both actual contract-unit costs in similar construe-
tion projectsin the Region and preliminary unit costs estimated by the Study Team.

Both pcmentages fcn tax and cuirency poxtlons were quoted from avallab'e mater 1als oncon-
structlon contlacts

‘Construction Costs
Construction costs of major work items were estimated based on the unit costs and work
quantities. The cost of miscellancous works was estimated at 7% of the total cost of major

work items. The total construction costs were computed by adding the following cost itemns
to the above construction costs:

—PhysiCal contingency: 10%: of direct construction COSiS
- Design and construct:on supervasxon 10% of direct construchon costq
- Land acquisition cost

The financial and economic project costs for each study route are's_umma_ri'zed in Table
2.5.1.

Residual Values

Based on FSH the residual value in the case of a 15-year lifetime ‘was estimated based on
the available matenals as follows:

Earthworks : 90%
Pavement : 50%

Ma](n Stlucture L 50%

Residual values for each study route were reflected in the economic analysis. -
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Table 2.5.1. SUMMARY OF PROJECT COSTS

Unit: thousand Baht) -

(
Project - Length Financial - - - " Economic -
No. (km) - Cost- .. . Cost.
Phase I Projects L :
ML-1 13.60 341,856 317,675
ML-2 27.27 224,503 197,763
ML-4 61.86. | 593,260 534,823
ML-5 5033 1,105,048 1,020,239
ML-T 40.94 754,017 664,890 -
IM-23 26.87 164,043 147,322 .
Subtotal 220.87 3,188,727 2,882,712
Phase 11 IM & ML Projects S oo
ML-3 44,6 417,200 - 373,297
'ML-9 81.7 3,569,696 3,214,898
IM-1 187 - ©-49,294 43,2957 .
IM-2 35.9. 46,437 - 40,627
IM-11 40.7 139,179 122,930
IM-12 51.0 245,340 216,902
IM-13 17.8° 81,048 71,884
IM-14 25.6 136,369 120,628
IM-15 24.7 115,250 101,977 -
IM-16 20.8 118,251 104,335
IM-17 19.2 97,534 85,744
CIMe22 15.9 95,838 85,714
Subtotal 396.6 5,111,436 . 4,582,231
Phase 1T RH Projects . .
RH-2 39.5 52,949 47,511
RH-3 17.9 23,668 21,257
RH.-S 39.3 42,381 38,360
Subtotal 96.7 118,998 107,128
Grand Total 71417 8,419,161 7,572,071

--..._1(}0;- :

(1 Baht = 5.2 Yen)



.3 years
2 years
1.5 years

.

t scale and rainy period, the construction period by study project

.
.

IM Projects except for IM-12

All' RH Projeets

“All ML Projects and IM-12
Figure 2.5.1 CONSTRUCTION SCHEDULE FOR ML PROJECTS AND TM-12

Céns’tructibn_ schedules are shown in Tables 2.5.1, 2.5.2. and 2.5.3.

Construc_tibn ; Schedul_e -
Takin_g-ihto_éccdl;ht:'thg projec
was established as follows

lllllllll .
ooy . 1
b I, e s e o e +--- i
b i o
-SUNURUNININIRIOUITES SR L ey
o | mmnme— | mmamen H
21 U | TN T H
|Ii-lll|lll|lll'|llll||..lL - h ““ M IIIIIIIIIII “
m v o e i '] et I Beerd o !
w i -1 — )
S =i - B S S— i |
3ol w2 e
3 LA DUSUON P SRS £ Ll
. boyed "
T B U G S - ) | B i
m ....................... Fed . H I !
it : ) U ke | o= | aranmm 5 !
RPN [ I R g )t 4 H
LI a L g ; .
. - I G e T :
H
o ity Sl Tl bbd R 4 - .“ ﬁ !
PO, U ISR P, - [~M 4 .m R SRR P TP "
- : et Ty L P A N A N [ S
PR A A [UR T [N, SRR, R S I
TTET T e idig “
e s B I b S S | o - H
- INEY J N ol o am o — - P e :
2 . -— - e e e m—r W i A e
LI § S m %3 ;
g i SO B S T T TP Sy AP RS. ANEY 1
mmu“u llllllllllllllllll - |
: ! § SRR g e A A I
Lo — ey ———— e e = —hes : _H
IS A S jaakaciitly feasl St il U S S H
ek uad ) P} e ol
o it b e o ] s e o i e e a = i _ 2
i iy 1o e e han e
1 PR S DI R . HE " =] Fr= - )
Wl .m H I i e — e e !
. e ot v o i e e e o e 5 C " o “
e A o [ T - A S S USRI
RO AR PR S —— T i
w... F - .m B o “
N, S S B, “ B T K
1= R m ) N M = "
[RPURI N SR PR - . - D SN ST ,
..”...nu_.ll.l|| PRGN S S.m - m Bl i
= ..; . , = W T Toas T Y .—
(-3 UL DR S z b .
2. , S & PRI . S !
S A mn e i A o e b e A e} e i
= N " m - U Ba b -t
. S [P S S, t :
T .m..w m -} ._
IR L - ——— - . I D !
=iE - --Wlt.....:.!.:. , tm. W) H o "
2T ) - S O . &
[ U RN A £ m E Hl |
CN S U S 2y o e VA e
- ~1 m.... = k
I S SR Bl = - ! :
P £ . :
- Tmmmmmm—TT l.m [ .m g ] T [
RN NN ) 5 o= = ! .
E L] . L= g I 2 o=
e o e ok e st e e i e B i “m!. 1Tr] e — a - ok ..I.l
- _H < = o = L oxooom -
e e e e e v s | W o 2 3 . u .m w ol 3
5 1 . "~ ® 243 .2 2 2 8 Figul
H . a [~} b m
H = L §13 2 B . wigg
5 1. e H - = = - 19 £ . Siab
= iF = . 2 » »® =) S = : ok
Hr B 2 . b Sor — . 5 Lok 3 Ei
=] - w [ o« A . m i ]
== & T >
e E 2 X 55 Bl H £ =2 giss
i 5 3 0 8 & WF & mm £1:2 £ & & 2 ©ids
’ 1 . -— -
= .w [ s 5 S5 2|El ] amcmi | i s s st e s e -
|- -l
m mc m -5 m [ -3 ._w
513 8% ;32 28 &gz
% [ e .m 2 & L Em .Q ,kD
1 N B
o o e e e e s e 8 e o e,

—101—



CONSTRUCTION SCHEDULE FOR RH PROJECTS "

Figure 2.5.3 .

30

e L
Rl it Bttt ot

o e e am S o= wm m B o

R R LT

R i ENRCECIIN IR

K Becond Year: -

et mmmmme e v e mnaan i mammaeymnme b ama ey vy —————
: , : 1

]
'
'
H
H
]
H
H
H
3
*
T
'
¥
1
I
*
. I
L S P T |
- H
H
'
H
H
H
H
. s t
P . P I P P
- oo . h

. U i

v e e e A - ——

. : L
B AL Ry . A e, i ]
. '

(THTRP ST HE F

[
1
1
4
'
1
1’
M
1
:
H
B
H
1
.
1
]
‘
‘
'
i
2
4
1
i
'
1
:
1
H
.
')
‘
0
'
+
- H
' T
. v . . »
R R g T el B O
v . - r o
. 8 . '
[T ORI R T e
. . ! 1
¥ . . . i
R - PRSP A ST
E o ¢ . . i
. S . s
. o b wn ma P R
Lo FiEm .t i H
. 1 . :
o mm § werm A o Cm e hm am e e am b
M. .~ . . . . . H
g H X .
- U |
g = ’ . H
[ WP me mm e o  mm m— A == -
i “ o . i
H . .
-t v {4 m— 4a mm e - oam o m—r au == -
I - i
H . i
me | mm AT an = ma PR = == o )
-t X b H
' : . .
M 1 e ma —— = =y A ey A s m e F
™~ . H
3 . 1
S P |
- . 1
' X .
- am B e ke M am e e - = A s A
: ’ g '
’ - i
3 -t i .
i - [ 1
. roe - o ¢ —
[ — E™ ' e
. [ = - [
- s yoa = - - R .
= - b= [ w . 3 E SR,
=2 o S w a Py a 1 =
G v e t= — E w a LI Ve
[ -] <= ™ =) = Ioen -
-~ 3o - o — = - o
a - d = = — ElRER
= —_ 1o [l £ - = P
H - = - o w a3
- LA o - o o wa
[ o ™ > - I LI e
- ~ ~ o o e P R~ i
g -] an e e, = = FA I -

—102—

For calculation of standard maintenance costs, 'i}ie"sb?_(:al_led X Factor Method__empioyéd by

For asphaltic'co_ncfetc pavéfn’ent, a Scm thick asphialtic concrete overlay was counted at 10

DOH was used. 'Rc)utinegmaintenance costs dre sh_own.inl Table 2.5.2,
years after opening to traffic (Table 2.5,3).

52 MAINTENANCE COST.



" Table 2.5.2 ROUTINE MAINTENANCE COSTS

Phase I Projects (Unit: million Baht/year)

Route . Length ' Existing - - Proposed
. o kmy 1994 2008 1994 2008

MLl o 136 0.368 0.368 0.419 0.660
ML-2 273 0.644 0.714 0.735 - 1.276

S ML4 619 1.809 1,883 2111 3252

S MLs 503 £ E T 2.202
ML7 409 1.038 1.146 1262 2.100
M23 . 269 0.518 0.606 0.272 0.348

Phase'li Projects - - o (Unit: ‘million Baht'/ye.ar):
1;0.11'te ' Léngth . . ' _Existing | ) _ Proposed :' )
SO km) 1994 2008 1994 2008
ML-3 446 1.020 1.221 0.714 1164
ML-9 '81.7. % % 1303 1.818
M1 - . 187 0318 0326 0.180 0.314
M2 359 0.469 0.538  0.403 10.651
IM-11 40.7 0.690 0.782 0.435 °  0.707
M-12 51.0 0.874 0.965 0.516 0.942
M3 178 0.197 0.197 0171 0282
IM-14 256 0.275 0.314 0267 . 0.443
IM-15 24.7 0382 0.407 0.287 0,440
IM-16 2038 0.255 0.267 - 0192 - 0331
IM-17 19.2 0.388 0.442 0.295 0,504
IM-22. 159 0.188 0.190 - 0.155 0.262
RH-2 39.5 0.646  0.761 0.376 0.701
RH3 179 0.364 0.459 0.239 0.431
RH-S 393 0757 0.831 0.662 0918

(1 Baht= 5.2 Yen)
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Table 2.5.3 . PERIODIC MAINTENANCE COSTIS

Phase I Projects

Overlay

. Cost .o
) {thousand Baht)
ML-1 N et e
ML-2 S 2004 0 39,874
ML-4 C 2004 90,658
ML-7 - 2004 59,603

IM-23 | - —

Route S
' Year

Pliase 11 -Projects

 Ovetlay

Route - . " - Cost
- Year ' (thousand Baht)
S ML3 2004 61,748

ML-9 R 2004 187,544

M1 ) | 2004, 11,036

M2 2004 6,318

IM-11 ' e 2004 - 28,448

M-12 2004 35,762

M-13 | 2004 12,348

M4 2004 16,446
CIMes 2004 18,592
M6 2004 13,434

IM-17 | S 2004 19,995

M2 ' 2004 10,203

RH2 - —

RH-3 [ — —

RH-S - -

(1 Baht= 5.2 Yen)
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GHAPTER 's 'R_BAD’ USER BENEFITS

B4 VDD SAWNGS

In the feasxbxhty study phases of lhe Study, vehicle operatmg costs in Thailand were thm oughly
1ev1ewed and: updated ' :

Representatwe vehlcles, voc components (fuel, 011 tires, maintenance, capital cost and over-

head) and road sur faue conditions were c0n31dered to be same as those in the Master Plan
Study Stage :

Vehu,le operatmg cost by vehicle type on ideal level tangent roads was calculated by road
- surface type by runmng speed.

Actual VOCS on éa"ch study proj'ect road were obtaiiied by modifying basic VOCs with respect
to actual geometry.and speed changes: -

The savings were calculated as the difference in total VOCs in the reiated road network of
with or without project: cases. They are shown in Table 2.6.1.

_ Table 2.6.1 YOC SAVINGS
PHASE I PROJECTS o ~ (Unit: thousand Baht) -

Project No. 1994 -2000 2008
ML 77362 . 239,797 404,206
MIL-2 ' 28,562 39,535 89,418
. ML-4 - 65,543 - ... 88,702 . .. 358,698
ML-5 105,206 320,988 1,548,475
ML-7 105,799 151,219 238,926

M3 27,961 26,196 51,124 -
' (1 Baht = 5.2 Yen)
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Table 2.6.1 VOC SAVINGS (Cont'd)
PHASE II PROJECTS

Project No. 1994 2000 2008
ML-3 74,227 . 109,363 182,535
ML-9 540,204 2,097,793 6,044,138 -
M-t 9,986 12,93 18,350
IM2 9,785 12,629 17,880
IM-11 127,513 - 36,489 . . 51,199
IM-12 28,683 . - 38,930 . 54,921
IM-13 11,580 15,706 22,752
IM-14 28,645 37,333 52,246
IM-15 : - 37,355 50,505 72,79
IM-16 15,933 21,675 L 34,412
IM-17 21,233 © 29,982 46,568 -
M22 18,219 - 27,068 _ 42,606
RH-2 36,886 46,260 46,260
RH-3 45,648 61,185 o

RH-5 S 85,832 117,434 —
' ' (1 Baht= 5.2 Yen)

6.2 TIME SAVINGS
Time values were estimated scparately for drivers and assistants and for passengers.

Time values of drivers and assistarits were estimated based on their monthly wages and working
hours. ' '

The time values-of passengers were ¢stimated for business trips and for trips for all other
purposes. The former could be considered to reflect economic productivity. For the fatter,

the so-called equity value of time, 25% of overall average wage, was used.

Oceupancy rates by vehicle type were calculated based on the latest results of the O/D sur-
veys conducted by the Study Team, '

Time values by vehicle type were estimated by combining the time values of drivers and as-
sistants and those of passengers with average vehicle occupancy rates.

Time savings were estimated as the difference in total time costs in the related road nefwork
of with or without project cases. They are shown in Table 2.6.2.
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PHASE I PROJECTS

Table 2.6.2 TIME SAVINGS

(Unit: thousand Baht)

1994

Project No. 2000 2008 .
MLl 52,542 103,234 137,475
ML:2 - 16,493 24,871 88,961 -
ML-4 25,072 37,676 228,231
ML-$ 115,967 428,365 1,348,348
“ML-7 56,237 84,719 142,219
IM-23 1,137 10,196 14,673

PHASF. Il PROJECTS

Project No. 1994 2000 2008
ML-3" . 15,595 56,855 107,074
ML-9 864,164 1,635,826 3,780,942
IM-1 4,027 5,208 7,663
IM-2 4,630 6,110 8,780
IM-11 6,603 8,770 12,023
IM-12 7,205 9,577 13,227
IM-13 © 5,665 7,760 11,151
IM-14 3,118 4,107 5,910
IM-15 4,872 6,719 9,902
M-16 6,190 8,441 13,526
IM-17 6,368 - 9,080 14,332
IM-22 3,122 4,859 7,722
RH-2 22,061 28,542 —
RH-3 31,372 41,799 —
RH-5 48,462 63,962 —
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CHAPTER 7  EVALUATION
7.1 ECONOMIC EVALUATION

Evaluation was made for each project road to determine whether its construction wilt gener- .
ate bcncfits large enough to justify the investment ornot, : '

- Methods of estlmatmg constt ucuon costs, financial and economrc, and the du.bmsement sched-
ule of constmctlon are e‘{plamed in Chapter 5. Residual values and ECONOIHE COStS were'

estimated component by componcnt

Benefits were taken as the difference in vehlcle operating cost and {ravel t;me for with and
without cases as described in Chapter 6, together with mainienance cost savings as descnbed

in Chapter 5.

Costs and benefits were calculated for 15 years for cach project on a yearly basis frOm 1991
to 2008 with the opening year in 1994. Conventional economic evaluation criteria werc em-
ployed, i.:e.,_iﬁte,_r_nal rate of return; benefit cost ratio and net"pr'esent value uhder an interest
rate of 12% p.a. Table 2.7.1 summarizes the results. For ML-1 and ML—S,_thé case with
the opening year of 1992 was also tested and the results are shown in Table 2.7.1.
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Table 2.7.1

Phase 1 Projects

-Economic

ECONOMIC EVALUATION SUMMARY

Net Present

At L Value- . Benefit . Internal
Construction  Total {discounted - Cost Rate of
Proi Cost .~ Benefit. at. 12%) Ratio Return
roject (1000 Bah) {1000-Baht)’ " (1000 Baht) - | ()
ML-1 317,675 5,291,028 1,635,055 - 5.54 36.5
— - (4,417,663) (1,532,943) @A (308)
ML-2 197,763 1,406,009 283,476 S225 0 22
ML-4- - 534,823 3,832,328 644,678 203 19.7
ML-5 1,020,239 19,029,843 4,507,436 523 30.6
| . (13,880,510) (3,939,115) .(3.71) (25.6)
ML-7 - 664,890 - 3,926,336 821,595 o210 219
IM23 a3 748,996 - 151,834 195 o215
“Phase 11 Projects
: L _ Net Present . o T
Economic - _ Value Benefit ~ Internal
Constriiction Total (discounted Cost Rate of
Cost Benefit at 12%) Ratio Return
Project (1000 Ba_ht) ) . (1000 Baht) (1000 Baht) (%) .
‘ML-3 373,297 2,852,331 689,450 | 2.60 25.6
ML-9 3,214,898 75,240,330 22,392,735 7.20 39.6
IM-1 43,295 294,867 72,659 2.46 26.7
M-2 40,627 301,212 79,041 2,72 28.1
IM-11 122,930 723,162 159,912 2.14 23.9
IM-12 216,902 . 774,679 70,074 1.28 15.1
IM-13 - 7,383 376,733 74,655 1.93 217
IM-14 120,628 662,029 142,006 2.07 22.9
IM-15 101,977 920,963 263,797 3.29 32.5
L IM-16 104,335 © 503,968 88,278 1.76 19.9
IM-17 85,744 644,332 163,509 2.69 217
1M-22 85,714 524,402 116,910 2.26 23.7
RH-2 47,511 469,177 257,177 6.99 74.2
RH-3 21,257 630,502 382,502 20.91 150.1
RH-5 - 38,350 . 1,105,136 669,655 20.26 147.1

.No_te () Shows opeﬁi_ng year assumed at 1992 for ML-1 and ML-5.
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7.2 IIPACT OF PROJECTS

As most of the feasibility study. prk_)jccts are located in an agriculturally developed area, not
much contribution to agro- -industry promotion can be'expected by projeet implementation.
However, those pro;ccts will help accelerate the d1spcrsal of mdustry famhtles outmde the -
Bemgkok Metmpohtan Area, wh;ch is one of the natmnal pol1c1es of Thaﬂand

Itis partlcuiariy convmung that newly planned hxghways such as ML-S and ML-9 « can be'
expecled to play arolein mdushy dlspersai mdustual development and tourism development '

713 IMPLEMENT_ATIUN PBB;GBAM
Co‘hsidering the necessary period for detailed de$ign, tender and contract negotiation; the .
construction of the project roads was assumed to siart at the beginning of 1991 for ML projects

and IM-12: For IM projects, start of construction was assumed to be one year later, opening
to traffic in 1994, ' '

Fund lequlrements were Lalculated from the construction costs at 1988 prlces and the as-
sumed price mmeases The reSuIts are shown in Tables 2 7.2

Table 7.3.1 also shows the .cas.e' _o'f an opening year of 1 992 for ML-1 and ML-5.
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Table 2.7.2 FUND REQUIREMENT FOR PROJECTS

(Unit: million Baht)

Total _ _ S
Project. 19;; 198 1990 1991 1992 1993 Total
| Price lLocal For, Total Local For. Total Local For. Total Tocal For. Total local For. Total Local  For. Total
ML PROJECTS |
M-l 347.9 - = - - - - - 29.8 289 58.7 8.8 . 84.0 170.8 107.5 104.1 211.6 209.7 203.1 412.8
. (27.6) (26.7) (54.3) (67.0) (64.8) (131.8) (99.3) (96.3) (196.6) - - - - - S - (193.9) (187.8) (381.7)
M2 224.5 . - - - - - - 19.2 18,6, 37.8  46.7 45.2 9.9  69.4  67.2 136.6 135.3 131.0 266.3
M3 417.2 - - - - - - 3.8 34,6 70.4 86.8 84.0 170.8 128, 124.9 253.8 251.5 243.5 495,0
ML~4 593.3 - - - - - - 50.9 49,2 100.1 123.4 119.5 = 242.9 183.3 177.6 360.9 357.6 346.3 T03.9
ML-5  1105.0 - - - - - - 94,7  91.8 186.5 229.9 222.6 452.5 341.5 330.7 672.2 -~ 666.1 645.1 1811.2
| (87.6) (84.8) (172.4) (212.5) (205.8) (418.3) (315:7) (305.7) (621.4) - .- - - - (615.8) (596.3) (1212.1)
ML-T  754.0 - - - - - - 64.6  62.6  127.2. 156.8 151.9 308.7 233.0 ~ 225.7 458.7 454.4 440.2 894.6
ML-9  3569.7 - - - - - - 408.0 395.1 803.1 954.6 924.6 1879.2 772.2 747.9 1520.1 2134.8 2067.6 4202.4
TOTAL 7011.6 ~  ~ - - 703.0 680.8 1383.8 1686.0 1631.8 3316.8 1835.8 1778.1 3613.9 4209.4 4076.8 8286,2

5) (226.7

) (279.5) (270.8) (550.1)(993.5) (962.1)

(1955.6)(1368.3) (1325.2) (2693.5)(1386.8) (1343.3)(2730.1)(4143.3) (4012.7) (8156.0)

(7011.8) (115.2) (111
IM PROJECTS
IM~1 49.3 - - - - - - - - - 10.3 . 9.9  20.2 19.8 19.2  39.0  30.1  29.1  59.2
TM-2 46.4 - - - - - - - - - 12.4  12.0 2d4.4  15.8  15.3 - 31.1  28.2  27.3  55.5
IM-11  130.2 - - - - - - - - - 250 28.0 57.0 55.9  54.2 110.1  84.9  82.2 167.1
IM-12  245.3 - - - - - _ 21.0 20.4 41.4 51.0 49.4 100.4  75.8  73.4 149.2 147.8 143.2 291.0
IM-13  81.0 - - - - - - - - - 16.8 16.3 33.1  32.5.  31.5  64.0  49.3 47.8  97.1
IM-14  136.4 - - - - - - - - - 28.4 27.5 55.9 54,8 53,1 107.9 83,2  80.6 163.8
IM-15  115.3 - - - - - - - - ~ 940  923.2  47.2. 46,3 44.9 91.2 70.3  68.1 138.4
IN-16  118.3 - - - - - - - - - 24.6 23.8  48.4 47.5  46.0 93.5 72,1  69.8 141.9
IM-17  97.5 - - - - - - - - - 20.3 19.6 . 39.9 39,2 37.9 77.1  59.5  57.5 117.0
IM-22  95.8 - - - - - - - - - 19.¢  1¢.3  39.2 38.5 37.3 175.8 58,4  56.6 115.0
IM~23  164.0 - - - - - - - - - 390 37.8 76.8 60.8 58.9 119.7  99.8  96.7 196.5
TOTAL 1288.5 - - - - - _ 91.0 20.4  41.4 275.7 266.8 542.5 486.9 471.7 958.6 783.6 758.9 1542.5
RH PROJECTS
RH-2 52.9 - - - - - - - - - - - - 32.7 317 e4.4 32,7 31T 64.4
RH-3 3.7 _ - - - _ . . - i} - - - 14.6 14,2  28.8 . 14.6  14.2  28.8
-5 42, - - - - _ - - _ - . - _ 26.2 25.4 51.6 26.2 25,4  51.8
TOTAL  119.0 _ - - - - - - - - - - - 73.5 71,3  144.8 73.5 71.3  144.8
GRAND 8419.1 - - - e - . moa.0 701.2 1425.2 1960.7 1898.6 3859.3 2396.2 2321.1 4717.3 5086.5 4907.0 9973.5
TOTAL (1407.5)(115.2) (111.5) (226.7) (279.5) (270.6) (550.1) (1014.5)(982.5) (1097.0) (1644.0) (1592.0) (3236.0) (1947.2) (1886.3) (3833.5) (5000.4) (4842.4) (9843.3)
Note : ( ) shows opening year assumed at 1992 for ML~1 and ML-5. (1 Baht= 5.2 Yen)
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- CHAPTER 8 CONCLUSION
Project priotity order by IRR is as follows:

1) ML Projects -

RANKING BY IRR OF ML PROJECTS _

gl;i]em Origin - Destination : ‘. | o | L(ekr:ﬁgh I(gg
ML-9 ' Bangkok Chon Bui New Highway ' ' 81.7 39.6
M'L_-‘lu Chon Buri Bypass ' : 136 36.5.
ML-5 Chon Buri-Pattaya New Highway 503 30.6
MIL-3 A.Satthahip - C. Rayong | 446 25.6
ML-2 M. Pattaya - A, Sattahip E 2733 22
ML-"?_ . A. Min Buri - C. Chachoengsao = : 40.9 219

ML-4 ~ A, Klaeng - C. Chanthaburi 6l1.9 - 19.7

IRRs aré'betw'e'en 19.7% and 39.6%, worth implementing with the opening year of 1994,
For the opening year of 1992 IRRS of ML-1 and ML.- 9 are 30.8% and 25.6%, respectwely,
still high figures.

CItis highly de51rable to construct ML-S and ML-9 as early as possible, since these new hlgh-
ways will connbct Bangkok’ and the Eastern Seabord area to support the development of

* the latter.

Prehmmary design of ML-9 was done with the poss:bxhty of making it a toll road in mind.
Design speed was set at 120kp/h and all intersections with major roads were assumed to

be grade separated.
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2) IM Projects

RANKING BY IRR OF IM PROJECTS’

Lehgth

. 510

gﬁjec{ : Origin - Destination (Km) 1(573 B
CIM-15 B, Klong inﬁang - A, Min Buri - 24,7 32.5
IM-2 B: Nong pru - A. Lao Kha_wn_., o 35.9 28.1

1M-17 A. Lat Krabang - B. Khlong Tha Thua 192 211
- IM-L A. Bang Len - B. Bang Noi Nai 187 26.7
IM-11 B. Channa Soot - A. Pho Thong - 40.7 239
IM-22 A. Noiig Chok - A. Bang Nam Prieo 15.9 23.7

M4 A. Wang Noi - A. Thanyaburi 256 22.9
IM-13 A, Bang Pa-in - C. Ayutthaya - 173 21.7

IM-23 JR.32- LR, 3022 | 269 215

IM-16 A. Lam Luk Ka - B. Khlong 16 20,8 9.9

M-12 A. Pho Thong - A. Sena 151

IRRs are between 15.1% and 32.5%, worth implementing with the opening year of 1994.

3) RH Projecis

i

'RANKING BY IRR OF RH PROJECTS

225 0100

395

- Project . Length' IRR
No. Lm_k: Np. Ckm)- (%)
‘RH-3 1325 0200 17.9 1501
RH-5 344 0200 39.3 147.1
RH-2 _

42

IRRs are between 74.2% and 150.1%, worth iniplementihg with the opening vear of

1994,

The Feasibility Study is summarized in Table 2.8.1
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Table 2.8.1 SUMMARY OF FEASIBILITY STUDY FOR ROAD DEVELOPMENT STUDY

* IN THE CENTRAL REGION OF THAILAND

STUDY PROJECT

- MAJOR CONSTRUCTION WORK QUANTLTIES

+#+ pavément rehabililation projects.

EARTHWORK = PAVEMENT BRIDGE
. ORIGIN - . - . ok POSED PROJECTED  Bxcavation AC or PCC ACCumiL- PROIECT
NO. . DEsTINATioN  LOCATION .. JURISDICTION '-'3(*:[3;‘"“ R‘(’)‘j\% OSED. AADT & Enbankt Thickness Tative COST IRR REMARKS
- : : ) ! N 2000 {thousand m} {cm) Length (m) {thousand Baht) (%)
ML PROJECTS® ] . . '
ML-1 Chon Buri Bypass Chon Beri DOH 3] 23,000-30,000 | ‘ '
: _ _ . ' _ ) R 3) 13.6 d _3“' - PCC: 30.0 520 - 348,000 36.5 31 grade separated inlersections
ML-2 M. Pattaya - Chon Buri DOH (Rt. 3 7 D 11,000-13,000 : ; ' '
A Sauahip " (Rt. 3) 213 P 768 AC: 5.0 218 225,000 2.2
ML:3 A, Sattahip - Chon Buri/ BOH (Rt. 3) 44.6 PD 9,000-12,000 . 1,010 AC: 10.0 210 418,000 25.6
C. Rayong Rayo;\g ) * ShT
ML-4  A. Klacng - Rayong/ DOH (Rt. 3 61.9 PD/SD 14,000-13,000 1,76 :
' . r . .3 . ' ,762
C. Chanthabuti Chanihabuti RL. 316) 872 594,000 19.7
ML-5 g:zn}g::\-vl’;llaya Chon Buri’ DOH (Rt 36) 50,3 PI}):;;)PI 26,0;}?&.0000 2,417 PCC:- 28.0 (24 km) 1,252 1,105,000 30.6 2 grade separated intersections
a . D 23.0 (18 km) '
o 25.0( 8 km) )
ML-7  A. Min Buri - " Bangkok - DOH (R, 304) 40.9 SD 11,000-14,000 1,389 AC: 10.0 1,509 754,000 219
C. Chachoengsao Chachoengsao . .
ML - Bangkok - . Bangkok/ DOH (RI. 36) 81.7 PR 11,000-40,000 5,973 AC: 10.0 {66 km) 6,522% 3,570,000 39.6 & grade separated intersections
ﬁl}o}? Bl}n New Samut Prakan/ : PCC: 28.0 (16 km} : and 1 junction )
1ghway (é::mh;e“gs‘m/ ' U includes sand mat volume
on, Buri 3,261 m (one way} X 2
, Subtotal 3203 -
IM PROJECTS** :
Ivi-i - A. Bang Len - Nakhon Phathom PWD 18.7 F4 £00-1,000 80 AC: 5.0 37 50,000 26.7
: B. Bang Noj Nai
iM-2 B. Nong Pru - - Kanchanaburi DOH (Rt. 3306) 35.9 F4 500-.600 230 DBST — 47,000 28.1
A. Lao Khwan . ’ :
iM-11 © B. Channasut - ‘Sing Buri/ RID 40.7 F2 500-2,000 234 AC: 7.5 27 . 140,000 23.9
A. Pho Thong Ang Thong
iM-12 A, Pho Thong - Ang 'i"hcng'f RID 510 ¥z i,OO(HﬁOQ 575 AC: 100 © 88 246,000 15.1 MNew construction: 1.7 km
A Sepa’ Ayutthaya
iM-13 A. Bang Pa-in - Ayut_thaya DOH (Ri. 3059) . 17.8 ¥2 1,500 160 AC: 100 a—r 81.000 21.7
C, Ayutthaya | . :
IM-14 A. Wéng Noi - Ayutthaya/ Rural Munici- 25.6 F3 900-1,000 276 AC: 100 140 137,000 22.9 New construction: 5.0 km
A. Thanyaburi - Phathum Thani pality (part of i
DOH Ri. 3189}
iM-15 B. Khlong Lvang - Phathum Thani/ Rural 24.7 F2/F1 2,50045,200 147 AC: L0 72 116,000 32.5 Morth section: F2 Class
A. Min Bud ) Bangkok Municipality South sectien: F1 Class
IM-16 A. Lam Luk Ka - Phathum Thani/ DOH (Rt. 3312) 20.8 F3 . 600-1,200 180 AC: 5.0 337 119,000 19.9
. B. Khlong 16 Nakhon Mayok .
IM-17 A. Lat K_rabaﬁg - Bangkok/ PWD 19.2 F2 400-2,100 208 AC: 1.5 65 98,000 :2?.7
B. Khiong Tha Samut Prakhan/ i
Thua Chachoengsao
IM-22 1.R. 304 - . Bangkok/ R{n_ra'l 15.9 Fi 1,100 182 AC: 7.5 225 96,000 23.7 New construction: 5.0 km
: A. Bang Nam Prico  Chachoergsao Municipality |
IM-23 © JI.R. 32 -1.R.3022  Ayuithaya DOH (Rt. 3267) 26.9 Fl 4,000-6,000 124 PCC: 2.0 ) 164,000 s
- ' Subtotal 297.2
PH PROJECTS*** L : ] s
RH-2 Rt. 225 Link 0£00 Nakhon Sawan DOH 39.7 52 _ AC: 5.0 — 53,000 ;74._2
RH-3 Rt, 325 Liﬁk 0200 " ‘Samut Songkram DOH 179 52 - AC: 5.0 —_ 24,000 150.15
RH-5 - _R.t_. ‘34 Link 0200 Chon Buri DOH 39.3 51 — AC: 5.0 — 42,000 1:47,1
' Subtotal 96.2 '
Grand Total 1137 )
Note:  * Multilane highway construction projects. ML;.“; and ML-9 are new construction projects. - {1 Baht= 5.2 Yen)
* ** jmprovement projects of existing roads. : " |
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