R oo |

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

ROAD DEVELOPMENT STUDY
IN THE CENTRAL REGION

FEASIBILITY STUDY

FINAL REPORT
MAIN TEXT
(VOLUME 1-1)







JIE, LiBRARY

.

1073147097
nanzs






~ KINGDOM OF THAILAND |
MINISTRY OF TRANSPORT AND COMMUNICATIONS
: DEPARTMENT OF HIGHWAYS

ROAD DEVELOPMENT STUDY
"IN THE CENTRAL REGION
FEASIBILITY STUDY
FINAL REPORT

MAIN TEXT
(VOLUME I-1)

~ MARCH 1989
~ JAPAN INTERNATIONAL COOPERATION AGENCY



B 77 F R

18942



e &

13 p .
Q NORTHERN § "\
N REGION (.

NORYHEASYERN
REGION ¢
J

P A T

o PO o t
#
. T
R T

Nakhot e \.

Sawan '

Nf P “i’i;-

lr-p Bun ~

__i‘ ;
@Qa_raurl .,

3 ) : \’_,__,\_,}
L )

Eai) Naktum

R

1 T hyemg W Pt A
GULF o TmamANG T T o "“\

Ly Wy
AR
\\\\
R _ )
" Prachuap . LEGEND o

“: Khiri Khan' . .
: NATIONAL HIGHWAYS
' PHOVIRGIAL HIGHWAYS

o CHANGWAT

oo m 3 L Ly o3 ke

STUDY AREA







ML-1- Typical View







ML-4 Typical View

) MI-7  Near Beginning Point (Amphoe Min
Chanthaburi) : Buri} :












_ el

IM:1  Laterite Surface Condition in
Rainy Season

2 2
IM-13 Beginning Point (Amphoe Bang IM-13  Near End Point (Changwal
- Pa-in) _ ) " Ayuithaya)

S R






IM-14 Beginning Point (Amphoe Wang
Nei} - :

IM-16- Flooding Section







RH-5 Patching and Cracks on AC Pavement













TABLE OF CONTENTS

Page
CHAPTER 1 SUBJECT ROADS AND SCOPE OF WORK
1.1 STUDY ROU T E S e e 1-1
1.2 STUDY ACT IV T S e es i-2
CHAPTER 2 EFFECT OF PLANNED DEVELOPMENTS ON PROPOSED
ROUTES
2.1 EASTERN SEABOARD DEVELOPMENT PROGRAM .................... 2-1
211 Laem Chabang Industrial Complex .....ocviiinniiiciiiii s 2-1
2.1.2 Map Ta Phut Industrial Complex....coovriiiiiiiniiiecriarrirrsareeeaeens 2-12
2.2 LAT KRABANG INDUSTRIAL ESTATE ... 2-18
2.3 INLAND CONTAINER DEPOT .. e 2-18
2.4 SECOND BANGKOK INTERNATIONAL AIRPORT....ccoviiii s 2-19
CHAPTER 3 TRAFFIC SURVEYS AND FORECAST
3.1 METHODOLOGY L e et aae e 3-1
3.2 TYPE OF TRAFFIC AND VEHICLES .. i 34
3.2.1 0 Type of Traffic ..o s 3-4
3.2.2  Types of Vehicles. ..o 34
3.3 TRAFTI SU R VE Y S ot itiii ettt e e ean s 3-5
3.3.1 | S ge e 11T e ) ¢ D T TP 3-5
3.3.2 Survey Location and Duration..........oooiiiiiin e 3-5
3.3.3 TR VIEW LEIIIS oo it e e e 3-8
3.3, Tralfie COtS cutirtitiee et e 3-8
3.3.5  Number of Samples.. ..o 3-8
3.3.6  Seasonal and Weekly Fluctuations...........ooooiii e 3-8
3.3.7  Vehicle CharacieriStits v e iiar ettt am e e e e e ae e e 3-8
3.3.8 Results of License Plate SUIVEY .oovvuive i 3-10
3.4 TRAFF LG FORE A ST ittt et et e et e 3-10
3.4.1 Base Tralfic ..ot e e e 3-10
3,42  Tralfie Growlh .o e e 3-13
3.4.3  Diverted Trallie . i e s 3-13
3.4.4  Induced TTallle .o e e es 3-14
3.4.5  Development Traffic.......ooiiii e 3-15
3.4.6 Future Tralfic o i e e e e e 3-15



CHAPTER 4 ENGINEERING -

41 FIELD SURVEYS ..ccoovnnenn TN U RO P s 4:1
4.1.1  Inventory Slir\rey_ and Field Reconna'issance...-.......,..__. ......... TCLITISPRRE QU 3
“4.1.2  Route Survey and Topographic Mapping Survey ... - 4_-2
4.1.3  Material Source Survey and S0il Tests ..ooveirrvriniiiereiiarreieree 4-4
4.1,4  Boring Survey T TSNS PP BTSSRI erraeae 4-4
4.2 PRELIMINARY DESIGN...cccconvearmniennienns STV UUUU PRSP conene &5
4.2.1  Design SEANAATAS oovrverersiierieres st errerenen 425
422 Geometric DESIER .ooviiiiinii e ....... 4.8
4.2.3  Earthwork Desigh .....ooiicnnnans rereeensttaneeseensire e 4:12
424 Pavement DESIEN o iveeeeonseerereressereesressionsssnssiininsenriasomssssns e 4229
4.2.5  Drainage DeSIgI .ooeveieeeaverenieeises apereerrraeiranns STHIPPIER s 4-38
4.2.6  Bridge Desigh...cicoviivviinreiinssonones T RIITEIRELE . 4-41
4.2.7 TIntersection Design........... SO P TP evererrearaenne 4-44
CHAPTER 5 CONSTRUCTION AND MAINTENANCE COSTS
51 CONSTRUCTION COSTS ...covvieiinenns VTN UNUUOTUUUUPRURV . 5
5.1 Quantities.....ieeen e e e reeenans 5-1_
.02 URI COSS ot ievrrrersis s sty 370
5.1.3  Construction COStS......coecmminiiiiiniinninnieis JOT TSR ereieeenes 5-13
5.1.4  Residual Values........ccooiiinninininnn ................. i erereee i rrareens 5-15
5.1.5  Construction Schedule ....covvveiriinriviininninnins SRR S 5-15
52  MAINTENANCE COSTS wo.ooviieerrorievererennaiess et 5-17
CHAPTER 6 ROAD USER BENEFITS
6.1 . VOC SAVINGS...ooiriierisicieeieiaviaieneneranas et et ara s e aaens 601
6.1.1  Typical Vehicles............ S P PR revrraieas . 6-1
6.1.2 . VOC under Ideal COnditions....c.c...ivereveesiinnne, aeenrens tmieeereaertanetean 62
6.1.3  YOC on Actual Road Links....cooreereennn. e e rievearieenrhenering 6-17
61,4 VOC SBYINES 1evvvrremiserirnesrniesiincsnsrnsnesmresannions e eenien 6217
6.2 TIME SAVINGS ..c.ivveriiveriennnen, e e re i ete s enrneganseraetresaennneineens 621
6.2.1  Time Values of Drivers and Assistants.................... et een, 621
6.2.2  TIme Valles OF PASSENBEIS... .. ve..vversrrrreersreivsteeissesiosseiessessesensiinn 6-22
6.2.3  Time Values BY VENICIE TYDE eerrvverererersesoeesireiressseseeseressressessses. 6-24
6.2.4  Time Savings 6-25

R R e N R L A I T



CHAPTER 7 EVALUATION

7.1
7.1.1
7.1.2
7.1.3
7.2
7.3
7.3.1
7.3.2

CHAPTER 8 CONCLUSION..

L0 4] 7-1
BEREHILS 1.1 evesevareseseteresesssessesasesesisesesebisesesesesesessessesaresenessnsnans 7-1
Evaluation RESUIS ..iviniieiiireiiiietrariiieinrrisieriaaerasssissarstsinssionenions 7-2
IMPACT OF PROJECTS ..ot cr e 7-4
IMPLEMENTATION PROGRAM .....ooiiiiiniiii i 7-4
Construction Schedule ........coooveriiii 7-4
* Fund REQUITEINEIES .. .uvvvvvveieierieeecreeerestreersrseeiersesreasssessnsersasmsinsnnnns 7-4






TABLE

1.1.1
112

2:1.1
2.1.2
2.1.3
2.1.4
2.1.5
2.1.6

2.1.7

2:1.8

2.1.9
2.1.10
2.1.11

2.1.12-.

2.1.13
2.1.14

2.1.15
2.1.16
2.1.17

2.1.18"

2.1.19

2.1:20
2.1.21
2.1.22
2.1.23
2:.1.24
2:1.25

3.3.1
3.4.1

LIST OF TABLES

el | o page
. STUDY ] ROUTES (PHASE I) ............ FRRTRONY s 1-1
. STUDY ROUTES - R - s
~(PHASE 11, IMPROVBMENT AND NEW CONSTRUCTION) ....... 1-2
- STUDY ROUTES (PHASE I1, REHABILITATION) e, 12
. AREA AND NUMBER OF EMPLOYEES....;.-...—.‘......'.;.....; ............ 22
- ATTRACTED AND GENBRATED CARGO VOLUMES................ 23
BREAK-BULK CARGO c\.viisciinsiisntnssosiisnisneosinsssiessnsasinsnsnns 23
EXPORT. VOLUMES OF AGRICULTURAL PRODUCTS.............. 2.3
CONTAINERIZED FREIGHT VOLUME............c0iovns SE . 2:4
NUMBER OF TRUCKS FROM GIE AND EPZ ......civivcvivecnnnenn. 2-5
INLAND CONTAINER MOVEMENTS ....i0iotubiiens bt crecneensclee 225
'NUMBER OF HEAVY TRUCKS CARRYING - i
CONTAINERIZED CARGO' .............. ;2_-'6
NUMBER OF TRUCKS WITH BREAK-BULK CARGO...c..nn.......... 26
NUMBER OF WORKERS AND RESIDENTS IN NEW TOWN ....... 27
COMMUTERS O & D ..ovvvirereesirseeasosesessinsessieseserens RS 27
PASSENGER TRAFFIC VOLUMES ..ot bivesivoees oo 28
. PASSENGER ‘TRAFFIC TOTHE INDUSTRIAL ESTATE.............. 2:8
TRAFFIC GENERATED FROM LAEM CHABANG INDUSTRIAL
COMPLEX 400 i0ai it ensbtsesnnasaasievinnmssnsosssesie e s 2-10
AREA AND NUMBER OF WORKERS ....................................... 212
CARGO YOLUMES FROM PETROCHEMICAL INDUSTRIES....... 2-12
CARGO HANDLING VOLUMES (POTENTIAL)........ ST 213
CARGO VOLUMES CARRIED BY TRUCKS......coivmirrnisiinnniennn. 213
NUMBER OF TRUCKS FROM _ L N
PETROCHEMICAL INDUSTRIES i.......... erevibenei e nnies e rnerens 2-13
NUMBER OF TRUCKS FROM ‘OTHER INDUSTRIES .......oon.nns 2-14
NUMBER OF TRUCKS FROM PORT ...oeomniriiiieennneens SR 2:14
' NUMBER OF WORKERS AND RESIDENTS IN NEW TOWN ....... 2-14
NUMBER OF WORKERS ......cooviiiimiietmiecna st 215
PASSENGER VEHICLE TRAFFIC. .............. e e s 2-15
TRAFFIC GENERATED FROM MAP TA PHUT INDUSTRIAL
COMPLEX «.ccvvrierrnieeeriirees A TS OU ST TUURIOUTN 2-16
 SURVEY LOCATIONS .oocovoerievoveresies ot oeesesesreoe I 3-6,7
'BASE TRAFFIC VOLUME .......oovvev. SAUEIE R ORReS e 3-11,12

(1)



4,2.2
4.23
. 4.2.4
4.2.5
4.2.6
4.2.9

5.1.1
5.1.2
5.1.3

5.2.1
5.2.2
5.2.3
524

6:1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.1.6
6.1.7
6.1.8
6.1.9
6:2.1
6.2.2
6.2.3
6.2.4

7.1.1
7.3.1

8.1
8.2
8.3

SUMMARY OF FUTURE TRAFFIC VOLUME ..oivsicnnseninnnnss

3-16,17
CONTROL POINTS FOR BANGKOK- CHON BURI -
NEW HIGHWAY (ML-9).0ouiiisenrioninmmmnsnesoness s 4-16
ROUTE LENGTH OF ML-9 1100 vcvecruenennnas el ST e 4217
TOTAL AMOUNT OF SETTLEMENT. (\oiiuivniensisvnsninsinns e 425
SETTLEMENT TIME AT CENTER OF EMBANKMENT TR 426
DESIGN VARTABLES o1 vvtttaversersemseseseerssmmsnsssssssssssssimssssssessas 4-32
RESULTS OF PAVEMENT DESIGN .tiiecoevasiornrnsieesisiaansnnennns 4-33
REQUIRED THICKNESS OF OVERLAY. ................................... 4-38
SUMMARY" OF CONSTRUCTION QUAN I‘ITIES . 53,45
'UNIT COSTS OF MAJOR WORK ITEMS iiiiecivnisiivnninnns 5-8,9;10
PERCENTAGE OF ECONOMIC 'COST/FOREIGN R
AND LOCAL CURRENCY PORTIONS ...l ivitareiviiaasianivnenas el 512
'BUDGET AND ACTUAL EXPENDITURE 1987.....0cvvieueiennnnnnns 5-18
MAINTENANCE EXPENDITURE 1987 ....ccooiiiuivinnnn. e ieeeeee e 5-19
ROUTINE MAINTENANCE COSTS i iiccerivanimnisioriesiransesssennns 5.21
PERIODIC MAINTENANCE COSTS..;.‘..'...-.-..-...- ....... e eeenis 5422
CHARACTERISTICS OF TYPICAL VEHICLES......convuiionsiennaii 62
FUEL COSTS BY VEHICLE TYPE AND SPEED /i e ieneeeneeaie 6-6
OIL COSTS BY VEHICLE TYPE AND SPEED L...oii vt eerins 6-7
TIRE COSTS BY VEHICLE TYPE AND SPEED 5.l ive e 6.9
MAINTENANCE COSTS BY VEHICLE TYPE AND SPE_ED rereen 611
‘CAPITAL COSTS BY VEHICLE TYPE AND SPEED :....iiiveee.. 6-12
OVERHEAD COSTS BY VEHICLE TYPE AND SPEED ............... 6:13
VOC ON LEVEL TANGENT ROAD ... e STV 6-15;16
VOC SAVINGS oo b it 620
TIME VALUES OF DRIVERS AND ASSISTANTS ..ovvivovio.. cerers 6221
TIME VALUES OF PASSENGERS.....c0is.luviivicersrianniesennnen. e 6:24
TIME VALUES BY VEHICLE TYPE. it i iveneeenes L 6:24
TIME SAVINGS.......... i i e e i fevivieesiareen 1626
ECONOMIC EVALUATION SUMMARY &..ovoi oot 7-3
FUND REQUIRhMENT FOR PROJECTS oottt 7-6
RANKING BY IRR OF ML PROJECTS ......... SUUTOIUUURSIORRR 8-1
"RANKING BY IRR OF IM PROJECTS ........0.coovvnns e 8
RANKING BY IRR OF RH PROJBCT Sveiveieishiors ieviiie i, B2

(ii)



FIGURE
L1
1.1.1(2)
2.1.1
2.1.2°
2.3.1
2.4.1
3.1.1

341

4,21
4.2.2

4.2.3
4.2.4
425
4.2.6
427

5.1.2
5.1.3

6.1.t

6.2.1

LIST OF FIGURES

' _ page
STUDY ROUTES (PHASE I).....0.. oot esessenceensseensseseenionns 14
STUDY. ROUTES (PHASE ID).........co.. oo, SOV SR 13
TRAFFIC GENERAL FROM THE LAEM CHABANG
INDUSTRIAL COMPLEX (vehicles/day).......... Cvrreeeeiereresereseesans 3-11
TRAFFIC GENERATED FROM MAP TA PHUT INDUSTRIAL
COMPLEX (vehicles/day) ...... fenanns 2-17
DEVELOPMENT PLAN RELATED TO BANGKOK |
— CHON BURI NEW HIGHWAY (ML-9)...ivuienrioisiicrenrasneieens 220
REGIONAL TRANSPORTATION SYSTEM .
PROPOSED BY NECO GROUP.......iotivveereeinen. EORTS e 221
FLOW CHART OF TRAFFIC FORECAST PROCEDURES............ 30
FUTURE TRAFFIC PATTERN (1) [ 3.18~3-23
ROUTE CORRIDOR AND CONTROL POINTS . .v.oeeeene. ———— e 413
ROUTE COMPARISON FOR BANGKOK :
— CHON BURI NEW. HIGHWAY (ML 9-vvneeres e e 4-14
ROUTE ML-9....iiiniiiiiinieiinne s PP S SOOI . 415
SETTLEMENT TIME CURVE ....00 e, e — 4-26
LOCATION OF STUDIED INTERSECTIONS .............. e, 4.46
FLOW OF INTERSECTION ANALYSIS .......... e 4-48
SUMMARY OF INTBRSEC’I‘ION DESIGN ..o e 4-57,58,59
CONSTRUCTION SCHEDULES FOR ML
— PROJECTS AND IM-12 .o eieisiiaisieesisestee e esve e e 5-16
CONSTRUCTION SCHEDULE FOR IM PROJECTS.......c0coovinnnes 5-17

CONSTRUCTION SCHEDULE FOR RH PROJECTS .....oocnvnnnes 517
ELEMENTS AND FLOW OF CALCULATION

OF VOCs FOR ML PROJECTS ..oc.veveinneis et e 6-19
ELEMENTS AND FLOW OF CALCULATION OF TIME COST .... 6-22

(iii)‘



;ABBRE\JIATI{}NS-

AADT : Annual Aver qge Daily Traffic - o
AASHTO .: American Assopc;atlon of State Highway and Tr_ansportation Offigla_ls_
ADT ~+ Average Daily Traffic '
B/C . Benefit Cost ratio
BC : Business and Commercial
CBR . Californa’ Bearing Ratio
DBST - : ‘Double Rituminous Surface Treatment
DOH . Department of Highway
EPZ : Expoft P__ro__ces_sing- Zone .
ESA . - Equivalent Standard Axles 7
ETA _ : Expreésway and Rapid Transit
: Authority of THAILAND.
FSH : Feasibility‘ Studhy Handbook
GDP : Gross Domestic. Product
GIA : General Industrlai Area
GIE . General Industtial Fstate

H/B, HB : Heavy Bus
H/T, HT : Heavy Truck

ICD : Inland Coantainel. Depot o

IM - Imprcn ement PrOJects

IRR + Internal Rate of Retum

JRA ' '+ Japan Road Association

L/B, LB Light Bus

L/T, LT o _Light- Truck

M/B, MB : Medium Bus -

MC ;- Motor Cycle

ML : New Four-Lanes nghway or Additional Two Lanes Pro;ects
M/T, MT : Medium Truck |

NSO : _Nanonal Statistical of f1ce

O/D . Origin/Destination _ .
OESB :  Office of the Eastern Seaboard Development Committee
P/C, PC . Passenger Car |
PCC . Portland Concrete Cement

PCU :  Passenger Car Units

PHF ¢ Peak Hour Factor

P/T  : Pickup Truck

PWD : Public Works aof Department

RH :  Rehabilitation Projects

SPT ~ ° : Standard Penetration Test

TPEMS : Thai Pavement Maanagement Sys{em

- (iv)



VOC.

4WT-

BWT

1OWT -

. Vehicle Operating Cost
t4-Wheel Truck

6-Wheel Truck
10-Wheel Truck






et






CHAPTER 1
SUBJECT ROADS AND SCOPE OF WORK

The Master Plan Study reported in a separate volume resulted in a prioritized list of roads
to be improved. The improvement of six roads among them was considered urgent, and their
feasibility studies were commenced immediately after the Master Plan Study as the Phase
I Feasibility Study. Later, more roads were selected to be the subject of the Phase 11 Feasi-
bility Study. Additional study of the Bangkok-Chon Buri new Highway (ML-9) was also
carried out following a request by DOH. This report describes the results of feasibility studies
of 21 routes, six in Phase I and 135 in Phase 11.

1.1 STUDY ROUTES

The Feasibility Study was carried out for the 2] routes with a total icngth of 714.2 kin listed
in Table 1.1.1 for Phase | and Tables 1.1.2 and 1.1.3 for Phase 11 {see Figure 1.1.1).

The ML Projects are those selected based on an analysis of road congestion. ML-1, ML-2,
ME-3, ML-4 and ML-7 are to add two new lanes to two existing lanes, while ML-5 and ML-9
are new construction planned primarily for the Eastern Seaboard Developmeni Program.

IM Projects are primarily for widening and paving of existing two-lane roads to upgrade,
while RH Projects are for rehabilitation of deteriorated existing pavement.

TABLE 1.1.1 STUDY ROUTES (PHASE 1)

Project R()l;te“ Length ”
No. No. Origin - Destination (km)
MI.-1 3 Chon Buri Bypass 13.6
ML-2 3 Paitaya - Sattahip 27.3
ML-4 3 Klaeng - Chanthaburi 61.9
ML-5 Chon Buri - Pattaya New Highway 50.3
ML-7 304 Min Buri - Chachoengsao 40.9
IM-23 3267 J.R. 32 - Tha Rua 26.9

Total 2209

i-1



Table 1.1.2 STUDY ROUTES (PHASE II, IMPROYEMENT
AND NEW CONSTRUCTION)

Project Route : L _ Length
No. No. Qrigin - Destination _ (krp)

M-1 . PWD A. Bang Len - B, Bang Noi Nai 18.7
IM-2 3306 B. Nong Pru - A. Lao Khwan | 359
IM-1i RID B. Chanasut - A. Pho Thong- 4_10.7
IM-12 RID A. Pho Thong - A, Sena _ ' 51.0.
IM-13 PWD A. Bang Pasin - C. Ayutthaya 17.8
M- 14 RURAL A. Wang Noi - A. Thanyaburi 25.6
IM-15 . RURAL B.Klong Luang - A. Min Buri . _ 24,7 _
iM-i6 3312 A. Lam Luk Ka - B, Khlong 16 - - __20_._8
IM-17 PWD A. Lat Krabang - B. Khlong Tha Thua 19.2
I.M—22 RURAL  A. Nong Chok = - A. Bang Nam Prico _ 15.9
ML-3 3 A. Sattahip - (. Rayong : : 44.6
ML-9 - Bangkok - Chon Buri 81.7

_ Total 396.6

Tahle 1.1.3 STUDY ROUTES (PHASE II, REHABILITATION)
Project Route : : : Lenuth P
No. - No. Origin - Destination o (km)

RH-2 225 J.Rowte I . - Chumsaeng 39.5
RH-3 325 Damnoen Saduak - Samut Songkram 17.9
RH-5 344 Ban Bung - DBan Khlong Phm ‘ 393

‘Total 96.7

1.2 STUDY ACTIVITIES

The following activities were carried out in order to achieve the objectives of the Feasi-
bility Study:

- Review of the Master Plan Study. .

-Review of the Eastern Seaboard Development Program énd other related dévelop_ment
programs. : L :

- Traffic investigations such as traffic counts and or1gm/destmat10n (O/D) surveys.

- Engineering mvestlgations such as topographic surveys, soil investigations, construc—
tion materials mvestagatmns and hydmloglcal mvesttgatlons



- Route location study and preliminary engineering design.

- Estimation of construction costs to an accuracy of 20%.

- Traffic pfojections_ and calculation of benefits.

- Econormnic evaluation by net present value (NPV), benefit cost ratio (B/C), and eco-
nomic internal rate of return (IRR).

- Optimal phasing for implementation.
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CHAPTER 2
EFFECT OF PLANNED DEVELOPMENTS ON PROPOSED RGUTES

Many of (he projects such as ML-{, ML-3, ML-5 and ML-9 were conceived in anticipation
of increased traffic that will be generated by large scale development projects planned or
under implementation in the Central Region. The Fastern Seaboard Development Program
is particularly important because of its size, and the Lat Krabang Industrial Estate, the In-
land Container Depot and the Second Bangkok International Airport are also imporiant
projects. This chapter examines such development plans specifically in terms of their poten-
tial effect on road traffic.

2.1 EASTERN SEABOARD DEVELOPMENT PROGRAM

The latest information concerning the Eastern Seaboard Development Program was collect-
ed and the existing estimates for the generated traffic from the Laem Chabang Industrial
Complex and the Map Ta Phut Industrial Complex were reviewed and updated.

2.1.1 Laem Chabang Industrial Complex

The Laem Chabang Industrial Complex will have a commercial deep-sea port, an industrial
cstate and an export processing zone backed up by complete urban center and essential in-

frastructures.
1) Generated Freight Volume
Industrial Estate
The basic land use for development of the industrial estate consists of three areas: the General
Industrial Estate (GIE), the Export Processing Zone (EPZ) and the Business and Commer-

cial Area (BC), as shown in Figure 3.3.2 in the Master Plan Study Report.

The GIE and EPZ are 'planncd not only for such agro-industries as food processing, antmal
feed, leather and rubber products, but also for such other export-oriented industries as elec-
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tronics, auto parts and manufactures of toy and sport good.

“The BC is planned as a commercial zone 10 serve the industrial complex, the port and the
future urban area to be developed in the vicinity. |
Table 2.1.1 pxepaled by the Office of the Easte: n Seaboard Develdpment Committee (OESB):
shows the area and number of employees in the industrial estate,

Table 2.1.1 AREA AND NUMBER OF EMPLOYEES

995 | 2001
o  Arca Number of Arca Number of
(Rai) (ha) Employees {Rai) (ha) Employees
GIE 1278 204 12,270 1,752, 280 . - 16,820 -
EPZ 359 57 12,920 871 139 31,360
RC 146 23 13,000 o 146 - 23 21,500

Generated cargo volume by production activities in the GIE and EPZ areas were estimated
based on the relationship between the numbel of employees and productlon volume.

The following relationship given by a JICA Study was considered appropriate:

For the GIE

. 4,040 workers generate an outgoing cargo volume of 500,000 tons per year and an
incoming catgo volume of 570,000 tons per year. '

- 15,000 workers generate an outgoing cargo volume of 1,264,000 tons per year and an
incqming cargo volume of 1,432,000 tons per year.

For the EPZ

- 5,430 workers generate an outgoing cargo volume of 100,000 tons per year and an
incoming cargo volume of 110,000 tons per year. :

- 19,000 workers generate an outgoing cargo voluime of 176, 000 tons per year and an
incoming cargo volume of 194,000 tons per year '

Using the above relationslnps, outgoing and incoming cargo volumes were estlmated by in- -
terpolat:on or extrapolation, as shown in Table 2.1.2 ' '



Table 2.1.2 ATTRACTED AND GENERATED CARGO YOLUMES
: {Unit: tons/year)

1953 2001
GIE Total 2,238,000 2,883,000
Outgoi_ng 1,049,000 1,352,000
Incoming 1,189,000 1,531,000
EPZ Total 298,000 516,000
Outgoing 142,000 T 45000
Inconing 156,000 271,000

Break-bulk cargo and export volumes of agricultural products were estimated on the basis
of the Design Report of the Laem Chabang Port Project as shown in Tables 2.1.3. and 2.1.4:

Table 2.1.3 BRTAK-BULK CARGO
(Unit: tons)

1991 2001
Rice 200,000 230,000
Iron and Steel 100,000 120,000
Others 20,000 30,000
* Total 320,000 380,000

Table 2.1.4 EXPORT VOLUMES OF AGRICULTURAL PRODUCTS
(Unit: thousand tons)

1991 2001
‘Topioca 1,300 1,300
Sugar 550 © 550
Molasses 230 230

Commercial Port

The port will provide a new commercial gateway for containerized and break-bulk cargo
to and from Thailand. It will be capable of berthing 2000-TEU vessels from the start of oper-

ation of the first stage in 1991.
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Considering the high increase in the containetized cargo trafflc ‘of Thailand wn;h a growth
rized cargo traffic was made on the

rate of 20% during 1982-1987, a projection of confaine
basis of projections prepared from MOT!, P2, and PAT study3. This is shown in Table |

2.1.5:

Table 2.1.5 CONTAINERIZED FREIGHT VOLUME

(Unit: TEU)
M .
: 1991 2001
L.oaded '
“Tmported 187,000 468,000
Exported 153,000 382,000
Empty 60,000 _150,000
- (15% of total} : : : .
' 400,000 ' 1,000,000

Total

Note: TEU: Twenty-foot equivalent unit

2) Generated Freight Traffic

Industrial Estate

The average daily numbers of trucks by typé were estimated from projected freight volume

by using the following formulae and assumptions:

__ T g T
20.801 xW - 11.989 XW

Number of medium trucks

Number of heavy trucks

Annual cargd volume

Annual average number of operation days taken as 240

where,

£2x2

These formulae were made from the results of the O/D Survey on Rt. 3 conducted by the

Study Team.

A part of generated fre1ght from the GIE and EPZ will be carried by ship, which was as-
sumed at 100,000 tons per year from each area. - : - =

MNote: U Munslry of Transport and Lommumcahons
% Port of Felixstowe International
3. Detailed Engineering Report for the Laem Chabang Port Project
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The estiinated number of trucks is .shown in Table 2.1.6:

Table 2 1 6 NUMB}LR OF TRUCKS I‘ROM GIE AND EPZ
: {(Unit: vehicles/day)

Type of Vehicle_ . 1995 2001
GIE - Medium Truck 428 557
_ Heavy Truck 743 967
EPZ - Medium Truck 40 83
: Heavy Truck : 69 145

Commercial Port

The freight traffic in and out of the port will be carried by road or rail. Based on the market
shares of each mode bf transport forecasted by the Laem Chabang Port Project and the
contamenzed freight traffic described i in the Table 2.1.5, inland container movements were
estimated as shown in Table 2.1.7:

Table 2.1.7 INLAND CONTAINER MOVEMENTS

(Unit: TEU)
S 1991 S 2001
Import Total 187,000  (100) 468,000  (100)
“ Road 140,000  ( 75) 304,000 ( 65)
Rail 47000 (25) . 164,000  { 35)
Export Total 153,000 (100) - 382,000 (100)
Road 122,000  ( 80) 287,000 (.75)
Rail 31,000 ( 20) 95,000 ( 25)

Mote: Figures in parentheses show market shares by mode of transport in Ye.

Based on the above inland container movements, the average daily number of trucks was

estimated by using the following assumptions:

- Heavy trucks will transport containers to Bangkok, because the Laem Chabang Port
is expected to handle overflow cargoes at Bangkok (Khiong Toey) Port.

- The empty truck ratio will be 30 %.
- The annual average number of operating days was taken as 300 days.

The estimated daily number of heavy trucks is shown in Table 2.1.8:
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Table 2.1.8 NUMBER OF HEAVY TRUCKS CARR_YENG
CONTAINEREZED CARGO
(Umt Vccmcles/day) :
ey

o 1991 2001
H_———MH
Out 607 1,317
In 529 1,244
Total 1,136 2,561 -

ak- bulk cargo was estlmatcd based on break bulk ca1g0 volumes

The number of trucks of bre
of trucks from the GIE and

by using the same formula described in the forecast of number

the EPZ and the following assumptions:
_Rice will be carried by rail and barges, and other commodities by trucks.
- Annual average number of operating days is taken as 300 days.. '

The estimated daily number of trucks of break-bulk cargo is shown in Table 2.1.9:

Table 2 1. 9 NUMBER OF TRUCKb WITH BREAK BULK CARGO
. (Unit: Vehicles/day)

Type of Vehicle 1991 2001
* Medium Truck 1924
Heavy Truck .33 42

The number of trucks carrying agricultﬁrai'product's was not estimated 'fdi“'prbjeci road ML-3.
Because agricultural products were assumed to be carried through the south access road in
the estate and Ri. 3, because the producing areas are located close to these roads

3) Generated Passenger Traffic
Industrial Estate

Planning of a new urban area to support the port and industrial estate has been co'm:pléted.

Table 2.1.10 prepared by OESB shows the estimated number of ﬂvérkéré and residents in
the New Town: : .
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Table 2.1.10. NUMBER OF WORKERS AND RESIDENTS IN NEW TOWN

(Unit: persons)

" Workers
Residents

1995 2001
27,600 55,600
34,800 115,900

Movements of peOple in the area, in particular commuting workers, were estimated by al-
locating commuter .OF 1gms and destinations as shown in Table 2.1.11:

Table 2.1.11 -COMMUTER O&D

1995 2001
Area Numﬁer_ ' Commuting from Number 'Commuting from
of - _ . of
Work_(:r_c:s_r Negu'" Town Other Area Workers New Town Other Area
GIE 12,270 8,430 3,840 16,820 13,010 3,810
EPS 12,920 8,870 ° 4,050 31,360 24,260 7,100
BC - 13,300 8,830 4,070 21,500 18,630 4,870
Port . 2,000 1,370 630 2,200 1,700 500
Total 40,190 27,600 12,580 71,880 565,600 16,280

The percentage of vehlcle types used and the nnmber of passengers by vehzcle type were taken
at the same vaIues asin the Laem Chabang Industrial Complex Detar[ed anmeermg De31gn

Report ‘and dre shown below:

(Unit: percent)

Type of Vehicle 1995 2001
Moforcycle 7 7
- Passenger Car 20 - 25
Typ.e of Number of
“Vehicle persons/vehicle
Motorcycle .l .21
Passenger Car 1.5
70

Bus
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Table 2.1.12 shows the daily volume of pa

shows more detail:

‘Table 2.1.12 PASSEN

19956

ssenger traffic by vehicle type,

and Appendix 2.1.1

GER TRAI‘FIC VOLUMFS
(Umt Vehicle/d'\y)

2001

Type

of
Vehicle New
Town
Motorcycle 3,190
Passenger Car 7,360
Bus 580
Total 11,130

Commuting from

Other

Areas

1,460

_3,350
260

5,080

Commuting from'

A AT A -

© - Total New Other  Total
Town Areas '

e

4,650 6,430 1,880 8,310

10,720 18,530 5,430 23,960

840 1,080 320 1,400

16,210 26,040 7,630 33,670

The above passenger vehicle traffic w

ras distributed to three main access roads m the estate :

such as the North Access Road, T- 2 Road and the South Access Road (see Flgure 3.3.2in
the Master Plan S[udy Report), usmg appropriaie distribution factors eqtimated by the Laem
Chabang Industnal Complex Detalled Engineering De51gn Repott as shown in Appendlx 2.1. 2

Moreover, passenger traffic eommutmg from other areas was estlmated for the north and
south directions by using the population distribution in nearby areas of the complex 1t was
estimated that 77% would come from the northern areas and 23% from the southern areas.

Therefore, daily passenger vehicle trafflc volumes in relation to prOJect road ML-S were es-

timated as given in Table 2.1.13:

Table 2.1.13 PASSENGER TRAKFIC TO .THE INDUS’I‘R'!AL. ES_TAT E

(Unit: Vehicle/day)

Type 1995 2001

of fs :
Vehicle N s T N .S T
Motorcycle 294 284 737 .- 374 412 969 -
Passenger Car 678 653 1,698 o4 1,293 ' 2,580
Bus 53 51 13t 64 70 161
Total 1,025 988 1,412 1,775 3,710

2,566




" To Chon Buri

© North At¢cass
Road
L N T

el A oM O ey

ML~5 To Chon Buri

LAEM CHABANG
. INDUSTRIAL:
 COMPLEX

To Pattaya

‘Commercial Port

In the port area, passenger traffic will be generated by people who requlre close communica-
tion w1th offices in Bangkok. Such traffic will be related to freight traffic in volume.

The amount of passenger car traffic was estimated at 568 vehicles per day in 1991 and 1,281
vehicles per day in 2001 on the basis of a ratio of passenger car traffic 10 coniainerized cargo
traffic of 0.5, which was obtained from the results of traffic surveys conducted in Japan.

4) Total Generated Traffic
Colﬁbining the generated traffic volumes from the estate and the port, the total generated
traffic due to the Laem Chabang Industrial Complex was estimated. In order to unify the

difference in target years, the generated traffic in 1994, 2000 and 2008 was estimated by me-
ans of interpolation or extrapolation.

The results are shown in Table 2.1.14 and illustrated in Figure 2.1.1.



Table 2.1.14 TRAFFIC GENERATED FROM LAEM CHABANG. j

INDUSTRIAL COMPLEX S
' o (Unit: vehicles/day)

~ Direction . Type ‘of Vehicle 1994 2000 2008
Complex - BKK Pass'enger Cat ' 784 1,210 = '13','7_80:
on ML-5 : Medium Truck 461 636 -~ 869

= Heavy Truck ' 2,362 - 3,522 5,069
Total 3,607 5,368 7,718
Chon Buri - Pattaya ~ Motoreyele s 90 . 1,240
Passenger Car - 1,551 2,433 3,609
Heavy Bus - : 126 0 156 196 .
. Total 2,375 3,519 _ 5,045
Complex - Chon Buri Motorcycle - . 281 361 467
Passenger Car 629 925 1,319
Heavy Bus - 51 62 T
Total - - : - 961 1,348 1,863
Complex - Pattaya Motorcycle 263 C3 . 561
' Passenger Car 546 1,186 2,040
Bus 48 67 92
Total S 887 L6444 2,693
To Chon Buri
North Access Co
Road ML -5

i m on e me == TO Chon Buri ..

NS

LAEN CHABANG/
INDUSTR IAL
COMBLEX

To Pattaya
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1994

To Chon Buri

T T I TTTT

LAEM CHABANG
INDUSTRIAL -
COMPLEX

AN

2000

To Pattaya

To Chon Buri

1.

D reEEess

LAEM CHABANG
INDUSTRIAL
COMPLEX.

2008

g

T P ———"

w
N
=
o

w

’

Tc Pattaya

To Chon Buri

YRl

" LAEM CHABANG
INDUSTRIAL
COMPLEX

TFigure 2.1.1.

AL L,

Ul .
o
kS

To Pattavya .
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2.1.2 Map Ta Phut fudustrial Complex
1) Generated Freight Volume

Industrial Estate

Table 2.1.15 prepared by OT'SB shows the area and number of workers in the estate:

Table 2.1.15 AREA AND NUMBER OF WORKERS':
- ,_;__,__,_d_"——e—w

[ ;
o 1995 2001
Q{r—.~ﬂw*ﬂ—“r - .
-~ Area Number of © Areca Number of
{Rai) . {ha} Workers (Rai) (ha) Workers
Petrochemical 1088 174 1,150 1,088 174 1,150
Stage 1 ' : _ .
Petrochemical 1750 280 1,620 6,750 1,080 6,120
Stage 2 : _ _ o _
Other Industry 1,554 249 2,120 6,554 1,049 . 8,620
Small Plot and 604 . 97 5800 604 97 5,800
Reserved Area : :
BC 23 4 9,6OQ 23 4 19,500

Expected cargo volumes to be carried by trucks generated by petrochemiéal industries are
shown in Table 2.1.16 as prepared by OESB:

Table 2.1.16 CARGO VOLUMES FROM PETROCHEMiCAL INDUSTRIES
{Unit: thousand tons/year)

] 1991 1994 2000

Pcézzgze;“icai 157 157 157

P egt‘;g;egica! ' 280 499 499

Other Chemical 190 470 _ 470
Total 627 1,126 1,126

In addition to peirochemical industries, other general industries will be established in the
estate. The number of workers engaged in other industries is expected to bé 7,920 persons
in 1995 and 14,420 persons in 2001. Based on the number of workers, generaied cargo volumes
from other industries were estimated by using the same method described i in 2.1.1at 2,116,000
tons in 1995 and 3, 038 000 tons in 2001 '
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Industrial Deep-Sea Port

Table 2.1.17 prepared OESB shows expected cargo handling volumes. Of these, cargo volumes
by trucks were also estimated by OBESB as shown in Table 2.1.18:

Table 2.1.17 CARGO HANDLING VOLUMES (POTENTIAL)

© {Uni; thousand Lons)

7 1989 199] 1994 2000
Petrochemical '
Stage 144 344 344 344
" Petrochemical 683
Stage 1T N - 1,785 l,.785
Fertilizer and : : 9443
Downstream Industries - ’ 18,741 32'5 96
Distribution ' - '
* Facilitics — 1,460 3,360 3,860
Total ) i 144 4,930 24,230 38,585

Table 2,1.18 CARGO V_OLUMES CARRIED BY TRUCKS
_ (Unit: thousand tons)
Type of Goods 1991 1904 2000

Wood Chips . e 940 900
Tapioca 760 760 160
Total - 760 1,660 1,660

~2) Generated Freight Traffic
Industrial Estate

The daily number of trucks was estimated from the cargo volume estimates by means of
the same method described in 2.1.1 as shown in Table 2.1.19:

Table 2.1.19 NUMBER OF TRUCKS FROM PETROCHEMICAL INDUSTRIES

Type of Vehicle 1991 1994 2000
 Medium Truck - 126 226 226
‘Heavy Truck 218 391 391

The dally number of trucks fromm other industries was also estimated based on gener ated
- cargo volumes from other industries as shown in Table 2.1,20:
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Table 2.1.20 NUMBER OF TRUCKS FROM OTHER INDUSTRIES .

e e ——————
Type of Vehicle 1995 Z@Lg
feding 608

o424

Heavy Truck 735 1,055

Medium Trnek

These trucks were aséumed to take Route 31 19 and ML-5, providing a shuttle sgrvice-with

Bangkok.
Industrial Deep-Sea Port

The dally m\mbeas of trucks was esttmated based on the cargo volume through the port.
The datly number of trucks was estimated by using the same method descrlbed in2:1.1and
is shown in Table 2.1.21. This truck traffic was divided into Thalf ont Route 31 19 to Chon

Buri and half on Route 3 to Rayong in accordance with cargo origin and destmatmn

Table. 2.1.21 NUMBER OF TRUCKS FROM PORT

Type of Vehicle 1991 1994 2000

Medium Truck 121 266_ 266
' 211 462 462

Heavy Truck

1 Generated Passenger Vehicle Traffic

A planned urban arca will be developed'to provide housing and other facilities for the new

residents.

The estimated number of workers and residents in the New Town are shown in Table 2.1 22
prepared by OESB:

Table 2.1.22 NUMBER OF WORKERS AND RESIDENTS IN N’EW'TOWN

1995 2001

- Workers 14,800 732,300
Number of Residents o __37,000 80,000

Passenger vehicle traffic was estimated based on the number of .wor,kers._an.d the percentage
of vehicles by type anc_l using tite same method descri_bed in 2.1.1. '

Table 2.1.23 shows the number of workers commutmg from the New Town and other areas

by land use. Table 2.1. 24 shows the dally amount of passenger vehzcle traffic and’ Appendlx-
2.1.3 shows more details. '
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Table 2.1.23 NUMBER OF WORKERS

995 2001
R Comuting B ~ Comuting
Number of e from Number of from_
" Workers New © Other Workers New Other
_ e Town Areas .- Town Areas
. Petrochemical - e o : : _
Stage | .1,150 . 819 o 33_1 1,150 .881 269
. Petrochemical . C : : '
Stage II 1,620 1,153 467 6,120 4,685 1,435
Other Industey - . 2,120 1,509 611 8,620 6,599 2,021
Small Industry 5,800 4,129 - 1,671 5,800 4,400 1,360
Reserved Area _ _ ' '
Port : 500 356 144 1,000 766 234
BC .' - 9,600 6,834 2,766 19,500 14,929 4,571
 Total . ' 20,790 - 14,800 5990 42,190 32,300 9,890
Table 2.1.24 PASSENGER VEHICLE TRAFFIC
1985 ' 2001
Type Commuting from Commuting from
of - '
Vehicle - . New Other Total. New Other Total
- Town Areas Town Areas :
Motoreycle 1,718 693 2,408 3,738 1,144 4,882
Pagsenger Car 3,946 1,597 5,543 - 10,767 3,297 14,064
 Bus 308 126 434 627 192 819
Total ' 5,987 2,416 8,383 15,132 4,633 19,765

4) Total Generated Traffic

Total generated daily fféffic in 1994, 2000 and 2008 was estimated by means of interpola-

~tion and extrapolation.

The results are shown in Table 2.1.25 and illustrated in Figure 2.1.2;
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lable 2.1.25 TRAFF!C GENFRATED FROM MAP TA PHUT

- INDUSTRIAL COMPLFX - :
. (Unit: vehlcles/day)

Direction ‘pype of Vehicle 1994  -2000 . 2008
1, Complex - BKK Medium Truck 699 - 936 - 1-,"18_'2'_
' on Rt. 3191 Heavy Truck 1,212 1,624 ' 2,060
Total - - 1,911 2,660 3,232
2. Complex - Sattahip  Motorcycle 128 231 576
on Rt. 8 ' passenger Cax 315 726 1,271
' ' Heavy Bus 2s 43 83
CTotal . ¢ 466 999 1,809
3. Cbmplex - .Rayong o _Mo-torcycle- : _ - 470 813 : 1,-2;?0
on Rt. 3 . . Ppassenger Car 999 2,288 4,009
' Heavy Bus o 88 139 . 207
Medium Truck 133 133 133
Heavy Truék - 231 231 - 231
Total 1,921 3,605 5,850
To BKK
ML -5 o
Rt.3191 [ l_
Ta Séttahip To Rayong

.

2\/
T
MAP TA PHUT

INDUSTRIAL
COM?LEX




. | o MF;5 | | o Bangkok
. RL.319L |y |
e reL3

MAP TA PHUT 3
INDUSTRIAL _

COMPLEX -~ .

~To Rayong

' To Sattahip

2000 B
© ML-5 R
TRt.3191 To Bangkok ..

2560

To Sattahip

‘E “MAP TA PHUT"
INDUSTRIAL -
. COMPLEX

2008 _ _
ML-5 Te Bangkok
Rt.3191

3,232

W

.lf

'~ To sattahip

MAP TA PHUT é
INDUSTRIAL
COMPLEX " -

—Fi ‘igure 2 12T RAFFIC GENERATED FROM MAP TA PHUT
!NDUSTRIAL COMPLFX (veh:cles/ day)
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