204 Related Development Plans

“The butliné'of-sdcibeeconemidmrglated development plans, which are deemed to
felate-particulafly to future rallway trafflec demand forecast, is described

b(’:lt‘)\';\i.f'e

2-4-1 The Fifth National Economic and Social Development Plan
(1982/Cct. ~ 1986/8ept.)

(1).-ﬁain'economic indicatbrs

1) Ecenomic growth (annual rate, %)

. N _ Target - FEstimate by NESDB
a. Real GDP- | | 6.6 5.3
b. Agricﬁlfufe producfion 4.5 2.9
¢.  Industrial production _ 7.6 S 6.1
d. Mining production T 16,4 4.8
2y Intefnatidnai trade {(annual rate, %)
a. Increase in export amount 22.3 7.6
b. Increase in import amount 18.1 7.1
3) ﬁalanca'of:payments
a. Deficits in ;rade'balénce
~ Annual deficit (Bil. Baht) 78.4 70.0
~ Annual defieit/GDP (%) 5.9 6.6
b. Deficits in current account
~ Annual deficit (Bil. Baht) 53.0 48.7
- Annual deficit/GDP (%) 4,1 ' 4,5
4) Government finance (%)
a, Gov't eﬁpenditure{GDP 18.2 _ 16,9
b. Gov't revenue/GDP 16.0 14,1,
c. Gov't deffeit (annual, Bil. Baht) 22,0 31.0
5) En¢rgy sector
a. 'InCréase in energy éonsumption ' 4.8 Not available
 (annual, %) , | (N.AL)
b. Déqrease in imported oil (annual, Z}r " 3.0 N.A.
Ca imported oil/total energy ' 46.0 N.A.

- 45 -



consumﬁtion (%)

.d. Production of Natural Petroleum Gas 525,0% 1360,0
(MCE/D) - - . . “fas of July 1985)

% Year 1986

6) Otherrmajor targets _ _ _
a. Control of populétiOH growth (1986) 1.5 . N. A,
b. Unemplo§ment rate _ 2.0 o CUNLAL _
(Note) Estimate of items (y - 1) - a, b, ¢ was released in Octobér

1985, the others in July 1984,

(2) Target of transportation and coﬁmunicétion service sector
1) To control investment for roads,'éhich were given felatively high
priority for the past 20 years despite inferidripy in energy
efficiency;  o
2) To promote increases in railway transpprtation;efficiéncy;-and also
to encourage inland waterway and coastal shipping. |
3y To expand'the domestic air.ngtwork and telecommunications service

‘system,

2-4-2 The Sixth National Economic and Social Development Plan .
(1986/0ct, - 1991/Sept.)

(1) Eackgrouﬁd
The Sixth Plan has commerced from October 1986,
The guideling:for the Sixth Plan (The Direction of the Sixth Plan)

was made public in October 1985, after Cabinet approval.
(2) Direction of-development under the Sixth Plan

The Sixth Plan has a direction for development that includes 2~

overall targetS§ 4 main strategies, and 10 working programs.
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1y Q_Tafgets

a. To'set the economic growth target to be at an average of more than
5 percent-per annum, o
b. To develop the human resources to. enable progress in social

developméht and to create peace and falrness in society.

2} 4 Strategiles

a, To continﬁe to proceed with the development and adjustment of the
. cconomic and social framework of impoftant policies carried over
from the Fifth Plan. =

b. To.inéréase efficieﬁcy.andUimprove quality 4in production costs to
be able to better compéte with other countries.

¢, To promote the develobmeht of  human  resources to possess the
knowledge and capabilities that are beneficial.in.the development
of iife,i career, and  society, through mainly emphasizing the
principle of self—feliance; Social development must be consistent
with career development and economic development especially in
‘creating discipline and respect for law and order; and in develop-
ing of virtue, ethics, and unity among the population, This, in a
way, will Treduce the responsibilities of the government and
encourage frugality and savings. '

d. To adjust the role and the management organizations of the govern-
ment. sector through regulations, orders, and laws; to be suitable
tor development directions. Consideration must be given to the
limitations in the capabilities and the fiscal status of the
government. There will be an appropriate sharing of the develop-
ment butrden between the government sector, state enterpfises; and

the private sector under the principle of integration.

3} 10 Working Programs
a, Economic and Financial Stabilization Program

b. - Natural Resources Development and Environmental Management Program

¢, Rural Development Program

- 47 -



Urban and Speoific Zooes Development Program

Program to Develop Society, Human Quality, Human Resouxceo, and
Labor .

Program -to.'Deveiop _Production,-_Markefiogg- Teohnologioal, and

Employment Generation Systems

"Basic Services Development Program

Science and Technology Development Program
State Enterpriaes Development Program '
Program to. Inmprove Management and Revieu the Government 8 Role in

the Development Process

2-4-3  Overview of_the Eastern Seaboard Development Progrem

(1} Objectives of the”orogfom

1)

2)

3)

To make full utilization of domestic resdurces, especially using
natural gas from offshore fields. ' ' S
Relief of the excessive concentration of population in Bangkok
Metropolitan Area.

To dim at growing to a Newly Industlialized Country through hringing

up cap1tal intensive chemical industries . as well as exportnoriented

- labor-intensive 1ight industrles.-

Fig. 2.,4.1 shows the program area and location of projects.

(2) Outline

1)

a.

Map Ta Phut area development

Industrial project . -

Natural -‘gas .separation plant, chemical .fe:tilizer plent and

- petro-chemical complex are'major projects, of which details are

shown in Table 2.4.1.

" Infrastructure development

'~ Map Ta Phut industrial deep-sea port

The port, scheduled for completion in 1987 and: ourrently at the
design stage, will be. avallable for handling 60,000 DWT ore
carriers and 120,000 DT dry_bulkxcarxiersjbfingiog 1ndustrial
raw materials and'carrying“eoay the finisﬁed'produots from heavy
industries.’ ' -

~ Industrial Complex and Urban Areas
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- Rallway _
The 140 km long 1a11Way line from Chachoengsao down the western

fringe of the eastern seaboard to Sattahip is under construction

_and,willwbe opened to traffic in 1986, A spur of some 20 kms to

connect this line with the industrial area is in the design

“stage..

2) Laem Chabang area development

(3)

a, .Planned industries 8

The planned industries in Laem Chabang will be mainly small scale,

labor ~intensive, export- ~oriented and nonwpolluting industries such

as agro-industries, electronics, auto parts and wmanufacture of

toys and sporting goods.

b, Infrastructure development

Laem Chabang Commercial Deep~Sea Port

The commercial port, currently in the design stage, will be a

primary gateway of containerized and ‘break- bulk. cargo to and
from Thailand and will handle 4 rﬁllion tons of containerized
cargo, 2 million tons of agricultural bulk cargo and 0.3 million
tons of break-bulk cargo per year by 1995,

Tt will_handle_up to 2,000 TEU containér vessels and 120,000 DWT
dfy”bulk.carriers. Operation is scheduled to commence during
the year 1987 - 1990,

General Industrial Estaﬁe/Expcrt Processing Zone

Water supply '

Railway _

Railway spurs from the new Chachoengsac - Sattahip line will be

constructed into the port and industrial estate area.

Implementation program and financial sources
Refer to Tables 2.4.2 and 2.4.3.

It should be notéd, however, that these "two tables are subject to be

revised as necessary.
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)

Current status of hSB proglam :
In ‘mid-November = 1985, the Cabinet decided “to set up a 'thrée*man-

‘committee to review the ESB due to government s fiscal problemq and'

the country s current accounL situation., ,
The committee had 45 days to review the entile program, auring which

time it was reported’ that ‘the ESB was likely to be scaled down in

'size;7 After reviewing it, howeve1, the Cabinet announced on. the 2&th

of December 1985 that the entire plogram would p1oceed as planned
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Table 2.4.3 Financial Sourcés for the'?rogram

Total Cost
100,000 M¥ -

- 25% IﬁfraStrﬁchré. : S 5'752nfnduéfry”;
o 2s,000 M 75,000 ¥ (RTG_ PRIVATE)

60% Loan | 40% Budget o 25% (RTG)  75% (Private)
15,000 MF 10,000 Mp 18,800 MP - . 56,200 Mp -

‘;"BOZ Eqﬁitﬁl._ _?OZ-Exim ete.
115,800 M 39,400 ME

Remarks: (1)}  RTG means the Royal That Govérnmen;
' (2} The anticipated proportion of -the fiﬁancial buf&én_ﬁy'sector
is_éé;fclléws: 7 ' o | B
Private sector 56%

Government sector 447% -
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CHAPTER 3 Demand Forecast

31 Basle Conéept

~ The alm of a demand forecast iq to determine the raillway traffic demand for

a proiect evaluation.

' Methodologically, this study will be carried out by the "fourwstepwestimate

methqd_based on' the best possible understanding of the current situation and

fﬁture outlook for the socloeconomy and transportation, while reviewing the

'majbf'railway improvemeht plan already being studied by the Thail Government

and SRT,

Passenger

‘Case T

‘Case II

Freight

Case T

Case II

There 1s no particular d{mprovement in the railwéys concerniﬁg

‘traffic congestion in the Bangkok Hetropolitan Area,

"Railways carry out positive demand stimulation measures in the

traffiec congested Bangkok Metropolitan Area.l)

1) This assumes the same positive measures of Case II (High Level
:Serviée Type) that were proposed in the "Report for the
Feasibility Study on the Track Elevation Project in the Bangkok
Metropolitan Area, 1984 JICA."

Railways pfomote moaernization and rationalization of freight

transportation facilities, services and rolling stock.

Accordingly, the competitiveness of vrailways and the railway

- traffic share do not decrease further than what they are at

present,

Envisaging the recent severe competitive conditions for railways
continuing (due to such factors as the priority put on investments
_ fbr _ibads and progress of motorization thereby), the

_competitiveness of road transportation is assumed to be stronger

than that of Case T {See 3~3~5).
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.3h2 Preconditions
352—1"Sdcioneconpmic'Framework

(1) 'Populatlon _ _ _ .
' 'The estimated population is as ehown in Table 3 2 1, and uses past
-_trends, population growth targets in the Fifth Five»Yea1 Plan, NFSDB

-populatlon f01ecagt values, etc.

@ or | | S
Thé 'eétimated 'éDP is as sﬁbwn “{n Table 3.2.2 and_ltakES"intd
'cbnsideration past trends, thé actual results of the Fifth Fiye—Yeax
'_Plan {1982-1986), ahd NESDB data on thé-Sixth-FiVe—Year Plan.

(3} Population -and GRP by Zone

' The future populatlon and GRD by =zone are estimated by region (see
Table 3.2, 3) and based -on data from concerned goveanent agencles,
with future values obtained by applying the growth rates of the
_respectlve regions. Population and GRP by zone are %hown in Appendix

3.2.%,
3242 Zoning

Thailénd is divided into 19 ionés'by combining its pfdvihces into 1argef
‘units. The Bangkok Metropolitan Area zone (Bangkok, Nontaburi, and Samut
Prakan) ie divided into six further zones. (See-Table 3,2.4 and Flgure
3.2.1) '

3-2-3 Transportation Network
(1) The .status  of the networkq of the other traﬁsﬁortqfion modes
'(excluding railways) are assumed in priﬁciple; to remain unbhénged

except - for the establishment of a new network with the construction

of a new deep—sea port and container pier on ‘the Eastern-Seaboard.



(2) Tﬁef fbiIGWing.'COnsttﬁétiéh _of ‘modernization plans are considered

| 'completedlfor the railway transportation network and facilities,
:1§  Plans to ﬁe regliéédiby 19963.

'The Chachoengsac - Sattahib New railway line

_The.Kaeﬁg Kot - Khloﬁg SigiKab new railway 1line
2) Plans to be realized by 2006:.

_ Track élgVationszan in Bangkok
. ﬁortﬁérﬁ1liné_eIec;rifiééfion and realignmeﬁt

Slgnalling and telecommunication modernization ﬁlan
3-2-4 - Extent of Traffic Demand in the Study
‘Traffic demand forecasting coveré the respéctive passenger and freight

traffic volumes of highwéys, rallways, shipping, and aviation, with freight
classified into the following five commodities. (See Appendix 3.2.2)

(1) Rice -
(2) Other agricﬁltural produéts
(3) Cemént '

(4) Pétroleum
.{3) Others

3-2-5 'Tfanspbrtétion Conditions by Mode

"Least

The fbfécasting of each mode's sharé is made by applying of the
Sacrificed Vo}pmerﬂodel" described later on. The transportation conditioﬁs
usedrare doorftOMdoof traVei time aﬁd the cost (fares and charges) of each
zonal OD, which were estimated from data collected in Thailand. Cost is

assumed to remain unchanged in the future,
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able 3.2, 1 Actual Value and Forecastlng of the Populatlon

Unxt' Thousand persone

E Aeteei'yalue IR o %oxecaat

1976 1980} - 1984 | 1996, _.,vzooe.e-

Population | 43,213:7 | 46, 961.3 50,583.1 [ 60, aye 1] 68,140.2°

(2.1z) ; -(1.9#)'“ :(1;5£)= (1 24)

Note: ' Figures 1n parenthesea are the average yeerly growth
o rates, : : : :
Source: NESDB
Table 3 ? . AcLual Value and Forecastlng of the GDP

19?2 price, M11 Beht

- Adtual value f" Forecast !
N 1978 L1980 . | 1983 | (1996 (2006
GOP | 261,098,7°292,853,3 |342,878.7 | 657,717.5 {1,021 ,415.2

(5.9%) i,(s.az) _(5}12)_':, (4. 54)

Note: Flgures in parentheses are the average yearly growth
rates. .
Sgurce: NESDBR

Table 3.2,3 Populetien and GRP by:Region'

Populatien' Thousand pexsons

GRP. 4OMil. Baht
, Population. S GuRGRL 5
~] 71984 | 1996 2006 ' 1983 | 1996 |- . 2006
BANGKOX . 16,293.2 | 8;527.4 | 9,791.8 {133,469.2 250,787.7 | 355,656.8 -
; o (2.6) . (14 L s4) (3.6)
NORTHERN | 10,281.2 Ti1,666.2 |12 749.0 | 45,812.0 | 82,148.9 | 127, osa.
o L 09 L G.) (4
© WORTH EASTERN |17,638.0 | 20,865.0 | 23,487.9 45;83813"[ 97,408.0' | 163,222.1"
o (e L2 _ (5.9 7 (5.3)
CENTRAL. ~  [10,070.8]11,980.7 [13,696.2 | 81,172.8 |165 284.4 [ 275,782 L
S sy ey oy '
Imera, - | 3,185.1 | 4;,497.3 ] 5,784.9 26,381.0 [ 62,590.4 | 119, L5z, 8
TR S e 25 G (. 6
southers - | 6,299.9 | 7,438.8 [ 8, 415.3 | 33,586.6 | 62, 088 s | 99,6501 -
o ' (18) (1) 1 (5.3). (4.8)
 ALL REGION 50,583.0 I60,478.1 |68}140.2' 342,878.7 [657 717.5 |1,021 5.1
1.5 (2 G sy

thef. Figures in parentheses are the average yearly growth rates.
Source: NESDB .
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Tablé 3.2.4 Zoning

'”gﬁgﬁef; : __Ptoyihces
:_1%6 ' :Bahgkbk 'ﬁohféhﬁri;'Sémﬁt'?rakén
7" | Mae Hongson, Chlang Mal, Lamphun
8 Chlangral, Paydo, Lampang
9 Phrae, Nan, Uttaradlt _ -
' 10. 1 Tak, Kampaengphet, Nakhon Sawan, Uthai Thani
_}1: Sukhothax,.PhltSanulok Phlchlt, Phetchabun
f12 : Loe1, Nongkhal, Udon Thanz, Khon Kaen
.13 Sakon Nakhon, Kalas1n, Nakhon Phanom, Mahasarakham, R01 Et
14 "Chalyapum, Nakhon Ratcha31ma , '
“15 - "Burlram, Surln, Yasothon, Slsaket, Ubén Ratchathanl
16 'Kanchanaburl, Ratchaburl, Suphanburi
17 _Chalnat, Singburi, Angthong, Lopburi
18 Ayuthaya;, Pathum Thanl, Saraburi-
L9.' 5Nakhon'Pathom, Samut Sakhon, Samut Songkhram"
20 Nakhon Nayok Prachlnburl, Chachoengsao, Chanthaburl, Trat
21 Chonburl, Rayong _ '
22 Phetchaburi, Prachuap Khirikhan
23 Ranong, ?hangnga, Surat Thanl, Phuket, Krabi, Nakhon Srithammarat,
' Trang, Ghumphon :
24 .Phattaluug, Satun, Songkhla, Pattan1, Yala, Narathiwat

N o -
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Fig. 3.2.1 Zone Map

~ 62 -

P e ey
|  Thaliag Chan J. o o ( ) |
| 1, (4004} Don Muang (1017 1
| Sala {:ﬁj Ban Son I
(ha08s 7P 1 (4006) v o :
) Bapg Sue-J. (1007} S
! 5 : Banl Thap Chang!
1 Q , o Thep Bhenky
H Hakkasan (3001) ) {
1 ' i
i 5 . S
1 Sam Senhl 7 : Hiza i
1 (100 ’ Takhe |
i {(1 ] - (3015) :
o A
i Thon Bur:i . - @ T
(4002) Bang]
L__ 9 _gddy. ey . J



3-2-6. Others

The future capacity of roads, ports, airports, bus terminals, ships and

other facilities are assumed to impose no restrictions on satisfying demand.
'3-3 Traffic Demand Forécast
3-3-1 Process of Demand.Forecast

A demand forecast is_impleﬁented'according to the four-step estimate method

wnder the abovemmentioned conditions in the following stepwbymstep process:

(1) Fofacast of genefated éﬁd-a;trécted volumes {freight only)
-fé) Forecast of fhe traffic distribution (total volume of flow hetween
:.zones)- . | o
(3)_jFo;ecast of modal shares and of railway traffic demand
(4)' Foféédét of other traffic demand volumes fequired for the project

evaluation

An outline of demand forecast work based on the four-step estimate method is

shown in Figure 3,3,1.
“3~3u2'.Fbrecaét of Generated/Attracted Volumes by Commodity and Zone

Generated and attracted freight volumes are defined as follows:

o (Zonal Volume Generated) = (Volume of Zone's Production) + (Volume-of
' Imports Arriving Directly in Zone from Areas
_ Hot Covered by the Study)
0 (Zonél Volume Attracted) = (Volume of Zone's Consumption) + (Volume of
‘Exports Going Out Directly.from the Zomne into
Areas Not Cévered_by the Study)

o (Total National Volume Genérated) = {Total National Volume Attracted)

The total volumes generated (attracted) by year and commodity were estimated
on the basis of data and'materials presented by ‘the Thal Government and
agencies concerned during the field survey (Seé Table 3.3.1), :Tﬁe_zoﬁal
volumes generéted .and attracted by yeaf_ and commodity are shown in

Appendices 3.3.1-(1), 3.3.1-(2), and 3.3.1-(3).
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- Table 3.3.1 Total Zonal Freight Generation (Attraction)

" Unit: Thousand tons

T vear 1983 | 1996 | 2006

Items .

Rice - 18,580 | 25,613 | 31,222

Other agricultural products | 12,997 119,087 | 24,432

Cement ' 7,320 {13,803 | 18,550

Petroleum . 9,691 | 14,232 | 18,218
‘Miscellaneous 18,353 | 23,741 | 27,553
Potal 66,941 | 96,475 | 119,974

323-3 Forecast of Traffic Distribution Volumes for Passengers and Freight
(by Commodity)

Traffic distribution means the zonal OD table for all modes for passengers
and freight (by commodity). '

The'concept for this methed of estimate is the same for passengers and
freight, Wamely, the future traffic demand is first estimated by applying
the _ﬁdemand forecast model," which is constructed on the basis of the
éurrent oD table, fhen the fuﬁure traffic distribution is obtained through

the revision of the results of this estimate using the Fratar Method,

The following is a detailed explanation of passenger and freight traffic

volumes.

(1)} - Passengers
| Since there is no complete current CD table on passenger traffic
except for réilway data, the current traffic distribution is
estimated first, then the future traffic distribution is estimated

using this as 1lts base,

1 'Estimate'of thé current traffic distribution
After the zonal OD table is estimated for each mode as stated below,
the current traffic distribution is obtained by adding the results

of these estimates.
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' The zonal OD table for 1ailway pasqengexs presented by SRT is used -

as it is. . .

The zonal OD table for bus qetvica is obtained by applying a
gravity tjpe formula =_(fo_rum.ll_a (1) and formu]a (2 obtained
'through regresqion analyéis BéSeﬁ -on statietical infoxmation
received - in Thailand onn bus paSSengerq departing Bangkok. and

arriving in other provinces‘

logTiJ = 0:317605 + 0.226224 log(GRPi - GRPj) - 1. 03191- logDij +
log(Pi + P3) -

Where,

Tij

(R30.75) .,n.g.ooq'.‘no_..'e'a.ca.c:_-lonq.'anounsr-‘t (1) |

: ~ Number of passengers transported by bus per- day between Zone

i and Zone i (Lhousands)

GRPi, GRPj: Total output of che 1 and Zome j (million Bahts)

Pi, Pj
Dij

Where,
CTid
Dii

as By Yy

Population of Zone i and Zone j (thousands)

Road distance between Zone 1 and Zome j (km)

Tii = o «(PDB LY Liivviiiieiiiiiiia (D)

Number of Intrazonal passengeré tranSportéd:by bus in Zoﬁé.i
Average Intrazonal road distance in Zone 1 '

Patameters {(o=1.0, g=2 0 Yu2 0)_

. . The air passenger ZOnal oD table is obtained by applying model

formulas {3 and (4) from the Minlstry of Communications zonal OD

table for zones where an airport exists.,

TAIK, 3L = TAEJeWikeWiL +uuvrvrronoanncannns (3)

Pik/(Dik)B' T

T Pik/(Dik)P
k=1

Wik =

CPiL/ (03 f
oy PjL/(nij
jL*

Wik = o>
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'Wheré
_:-ﬂAik, JL t+  Number of airline passengers from Zoue K's departure airport
S B sphere 1 to Zone L's arrival aifport sphere j

':fAij; _ ;

: Number of ﬁasééngers from departure aifrport sphere 1 to
S z'arfivpl'airport'sphere'j _
Wik, WiL : Proportions of airline passengers in Zones 1K and jL to total

airline passgﬁgers in depaftﬁre and arrival alrport spheres 1
- and h| | o
pik, DL : "Access and egress distances of Zones ik and il to and from
| | ' airport (km) -
Pik, PjL ' Pcpulations of Zones 1K and JL (thoﬁsand persons)

a,B "t Parameter

2) Estimate of the future traffic distribution
The future traffic distribution is estimated by applying a gravity
type fqrmula constructed from the traffic distribution obtained in

1)} mentioned above and ité'revision ﬂsiné the Fratar Method.

The gravifj -models obtained through regression analysis concerning the
cufrent tfaffic_distributién'ié sho@n 10 formilas (5) and (6), The future
traffic distribﬁtiom is estimated when future population by zone, GRP, and
other desﬁfiptive_variables are:éssignéd to these models, The flow pattern
of the estimated traffic distribution does not necessarily conform well with
.that of the current traffic distribution. Consequently, the final future
traffic .distribution is obtained through the additional revision of the
abbve~menticned estimate by the Frafar Method. - The current traffic

distribution is used as a flow pattern when applying the Fratar Method,

logTij = ~1,99437 + 0.308917 » 1og(CRPi - GRPj) ~ 1.06214 - loghi]
+ log(Pi + P3)
(R20985) S e e raa s e (5)

logTit = 0. 067586 + 0. 315206 log GRPiZ ~ 1,25671 - LogDII + log2Pi
(R = 0.933) t.oivniinnennss (6)
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(2) lFreight

1

logTK

Where,

2)

Current traffic distributibn-vdluwei S _

The current traffic. aiéﬁributioh: iéf ébtaiﬁed"thfoﬁgh 'additibnal.

reVisién-pf using the'Fratar Method; which ﬁses'thé éaf1iér'dbtaiﬁed

general/attracted volumes By'zdné’as a.cdhtfbl total, the results by

applying"the following gfavity.'type lnodél formulas .(7)‘ and”“(S),'
which were estimated on the basis of SRT's fail@ay 0b éfaffi¢'volumé '
by commodity and MOC's OD ‘table for each trahspbrtation‘ mode by
commodity, | ' | ' |

K

_ . K.K . . B
Tys =@ (g Tj)/DijB ceveesinen e ()

Generated traffic volume by commodity K_in Zone i

Attracted traffic volume by commédity K ih Zome 1

Road distancg between Zone i and Zone 1

Parameters (o= 1.0, = 2.0)

Commodity K includes the folloﬁing 4 coﬁmodity items
1 Rice .
2 Other 3griéu1tural products
3 Cement '

4 Petroleum

= -5.93512 + 1.048412 - 1og(T§-T§) _0.8186111 * logDi}

J
(R = 0.7905) +uvaersennnneasivaness (8)

Tother" commodities

Future traffic diétribution

_The future traffic distribution isg obtained by:the'Fratar Method

using the current traffic distribution as the future flow pattern
and, at the same time, the future generated/attracted volumes by

zone as the control total.
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334

;qual‘Splithstimate Model and Forecasting the Railway Share

The future shéfe of railways is obtained by the application of the modal

‘split estimate model and the revision of the actual measurement value base.

The'mddel-uéed'hcre,is'“the least sacrificed volume model" described below,

~and 1t 1is apﬁliéd by giving the transportation conditions (door~to-door

 transportation time and coét) of competing modes for each OD pair.

W

Least sacrificed volume model
The least sacrificed volume model is 1llustrated by formulas (%) -
(11). " The basic concept of this model 1s the choice of the least

- costly and_' most rational ~mode by carefully comparing the

Where,

F(x)ﬁ

H, O

Lransportation time and cost offered by each mode at the time of the

:passenger g trip or the shipper s shipping of freight (see Appendix

3.3.2). Parameters u and o 1n formula (9) are obtained by regre551on
analysis flom _the current transportatlon conditions of the OD and

mode and -from the actusl measurement values for each mode's share.

The results are as follows:

(1) Passengers (R = 0,8244) log (u) = 3.3395

. S log (@) = 1.2967
(i1) Freight (R = 0.7080) log () = 2.1663
log (@) = 1.9899

(iii) The wvalues for ¥ din (i) and (ii) above are assumed to
fluctuate in propoition te the annual growth of the GDP,
1 1 % ~-u,.,2
f(x) W'EXP'("'Z—(—“E—J-—)) teaesensasses L9)

Probability_density function
"Alternative ratios of transportation time and cost among mode
‘options

Parameter

e BeC . . '
SHB mfx N f(x)'dx LR B I L B B I B I R B BB B R 4 4 a5 b 99 (10)
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Where,

TA’T

CprCp Cc |

(2)

(D)

_ e,
X = Log Gfﬁtfir%
' . A B

5. c_ Log iy

C“'CB N
A+ B - |
| : ._ . ‘l‘i‘i!ll.‘l't.t'gl‘tq. (11)

o - [T

C.
)
B..
o
in the fbrmﬂlaé:(lﬂ); (1)
't Share of mode’ B'_ . _
: Alternative ratios of tranaportatlon time and cost by mode A

and mode B

s

Alternative 1atios of tranaportation tlme and cost’ by mode B
and ‘mode C ' o S
'T1ansportation time when mode A B, and C are used respectively

'Transportatlon cost when mode A, B, and C are used respectively

‘Revisioﬁ of the railway share on the basis of the'actqal neasurement

value. _

The share meabured by the above-mentioned model is an’ average value,
and if we  look at this- for each 0D, there is a c0nsiderable gap
between the estimated value and the actugl méasuremént value. That
is why the ‘final failway share_-iﬁ this study 1is forecasted " by
revising the estimated vélue_based on the aétﬁal meésurement'ﬁalué
acéordiﬂg to thé'method shown'in'Appendix 3.3.3. 4As for zones in
which & new railway network is being formed, "such as -the Eastern

Seabord zone, the estimated value, whiich is the output of the model,

is taken as the final rallway share.

Transportation time and cost by mode

Transportation conditions by OD and mode for the application.of the

™least sacrificed volume model” are ‘the . so-called door-to- door

transportation time and cost, which included ‘the access/egress time

for ‘each OD for passenger and freight transportation. -Thesg

 transportation times - and costs are calculated by computer using

various. generation' rates such as the avefagé 'running_ speed by .
transportatlon modes,. time reqﬁired for interconnections . between
transportqtion modes, and freight handling times and handling charges

by commodity. ‘At the ' same time, the linear and nonlineax
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-traﬁsbqrﬁdtion timé-and*cbsﬁ.formulas; whose.déscriptive variable is

transportation distance, are used.

 The génératibn:fétés gﬁd formulae for calculating the aBOvemmentioned

'-tréﬁqurtatiﬁﬁ3 times and  costs are obtained - through regression

- analysis and .other analyses .bf'rcurrent data collected during the

o fieldjéurvey{',.

3315

Transpbrtation conditions for. rallway freight by commodity are

-estabiiéhed,:for the..apprqptiate form of transportation for -each

commodity, These transportation forms are specialized freight cars,

coﬂtéiher'transportation,'and_carload transportation.

'The,railway traﬁsportation'éonditions in the case of this project's

implementatiOn ("with project”) atre considered, putting together the
study results for each specialized area, to include a shorter

ddorutoudoor railway transportation time and keeéping transportation

. costs as they are.

Demand Forecast for Case T1

_Caéé.rii paasenger traffic demand 4s forecasted by applying the demand

raising effedt_upbn the iﬁplementation'bf the "High Level Service Type",

" which is envisaged "in the afore-mentioned "Railway Track Elevation Project

Study Report."

On thie other hand,_ Case I1 freight traffic ‘demand is forecasted on the

aséumptidn that tﬁe competitiveness of road transportation will be further

strengthened-and-its time'shortened uniformly by a. total of 27Z by 199%6.

Howéver? road transportatibn time is assumed to remain unchanged after 1996,

3-3~6 Demand Forecast & other Estimates for the F/S

_'The_féllowiﬁg_items'have been studied for the Feasibility Study,
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- (1) Rough estinate of passenger and freight (by.commodity)ftraffic volume
in 1991 ' . '

() _Fstimate of traffic volume dlverted from other modes to the 1ailway'

upon the implementation of the concerned project.

{3) TRough estimate of railway traffic demand onn the iﬁhrbvément of  the
F/S yardé, | |

{4) Estimate:of.the-ambunt of’time-savéd'per'passeugerwkm and freight
ton-km as well as the evaluation of the time value per passeﬁgéf“ and

freight-hour.

- The rough estimaté_of the 1991 -traffic volume mentioned 1in (1) above 1s

applied fundamentally by interpolétibn.

0f the above~ﬁéntioned {2) énd_.(é), ‘the traffic' déman&. diverted. to the
rajlway from tﬁe'other-moﬁes,'the time saved and its value upon imﬁrovemeﬁt
of the railway services by implementation of the project,'aie célculated'by
.appiication of the "least sacrificed volume model® as shown in Appendix
3.3.4. 1In (3) above, the traffic demand, upon the improvemeﬁt.of the yards
covered by the. F/S, is estimated ffom'the aspect of:yard fuﬁctidn,wthat'is;
the weight of the yards in the F/$ to that ‘of the ten yards orlginallv
studied, then this weight and the traffic demand estimated for the case of
ten yards being improved are used, The weight of the ¥/S yards to the ten
yards is obtained by formula (12).

m i

L . TRF(L)+PRS(L) o
L=1 Crerrierrnasararasnes (12)
n ' ' .
z

TRY¥ (k) « (PRS (k)

Where, .
'WFS : Weight of F/S yards to the ten yards:
'TRF(Lﬁz Traftfic activity indicator of the L-th yard, which is Selected
| from the yards of M 1n the F/S.
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“(The pasgenger -indicator shows the number of arriving and
-depaftiﬁg passéngerS'pef year, and the freight indicator number

-_of cars handled pér day.) .

.TRF(K) Traffic activity indicator of the K~th yard among the ten yaxds,

PRS(L). PRS(K) Any lmprovement plan. for the L~th or K-th yards

3eh

(”Yes"_* 1, "No" = 0), refer to Appendix 3.3.5.

Railway Traffic Demand Forecast Results

:Thé;failway'tfaffic”demand is obtained by mﬁltiplying the traffic demand

distribution by passenger and freight (by'commodity), as stated above by the

_reépective‘raiJWay shares obtained from the sacrifice volume model, Also,

_these.tréffic,demahds are estimatéd by ease and for "with" and "without"

accordihg_to:tﬁe methods described in the preceding section. These results

and the results of'thé”apprqximate estimation, which used methods other than

the foregoing, are as follows:

()

)

“@

(5)

(6)

(7)

(8)

5

Railway passenger traffic tonnage by case and for "with" and

Puithout" (refer to Figure 3.4.1)

Railway_freight.(by commodity) traffic tonnage by case and for "with"
and "without" (refer to Figures 3.4.2-3.4.3)

RailﬁéynﬁaSSenger and freight (by commodity) traffic ton~kilometerage
by-cése and for "with" and "without" (refer to Table 3.4.1)

Railway passenger Ob tables. Case II, "with" project (1984, 1996,
2006) (refer to Appendix 3.4.1-(1), (2) and (3))

 Rai1way freight OD tables, Case II, "with" and "without" project

(1984, 1896, 2006) (refer to Appendix 3.4.2-(1), (2) and (3))

Railway passenger zone-to-zone cross-sectional traffic volumes, Case

XX, "with" and "without" (1984, 1996, 2006) (refer to Figures 3.4.4,

3.4.5, and 3.4.6)
Réilway freight =zone-to-zone cross-sectional traffic volumes, Case
11, "with" and "wichout" (1984, 1996, 2006) . (refer to Figures 3.4.7,
3.4.8, and 3.4.9)

Traffic demand diverted from other modes  to the railway upon praject

fimplementation (refer to Table 3.4.2)

Railway passenger traffic demand upon improvement of the four F/S

yards (refer to Figure 3.,4.,10)
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(10) -

(ll)

Eatimates of time saved ‘and evaluation of the txmes valie by type of'
diverted traffic demand (refer to Table 3.4, 3, '
Rai]way fraight traffic demand upon improvement of the four P/% yards

(rough estimate) (refer to Figure 3.4, 11)

3-5 Some_Remarks.

(n

(2)

Changé in the vatlway traffic_demand with_é\raisé'in railway fare and
fleightage h

To -what extend would the rallway trnfflc demand change if railway
fare and freightage were raised? This is influenced greatly by ‘the

general consumer prices, service levels of  the other modes of

traffie, fares and charges of the other modes of transportation and

trends in the tastes of the general consumer, TIf 1t is assumed that
the other conditions do noti#ary and that the time lag in‘the_changés
of the traffic demand due to an increase in the fare and freightage
can be neglected, changing railwoy traffic demand, in the case of
only the railway fave and freightage being raised, is eétimated-by

application of the above-mentioned 'sacrifice volume model” (see

“Appendix 3.5.1), In short, the elastioity of railway traffic demand

in relation to increases in the railway fare and freightage is great
for beth oassengers and freight, with freight being particularly
sensitive. ' ' o

Railwéy"'traffic demand resulting from the Fastern Seaboard

Development Program

In this study, ‘population, GRP and railway traffic. demand in the area
of development under the Eastern Seaboard Development Program, that
is,  Zone No. 21, were forecasted,r'aSSﬁming ‘that the - developmeht
program would be implemented as scheduled, aé shown in Appendix
3.5.2. The. traffic demands of railway paésengers'ahdjfreight_in'Zone
21 aﬁd'theif perceﬂﬁage of national traffic ‘demand ave, in 1996 and
Case 1L, 2,420 thousand passengexs (2.5%) and 1,313 thousand tons
(21.62), respectively.- _0-- these railway traffic demands, . the
percentages induced by tﬁe implementation of the development plan.are

roughly estimated as shown in Appendix 3.5.2, that is, 67% for

passengers and 100% for freight.
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(3) _The'major reasons for'having'taken up Case IT for both passengers and
freight arve that the former was regarded as the most promising for
. SRT and latter as:the_most favorable for the SRT from the viewpoint

i_of kéeping the secﬁrity of the railway'investment.
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Unit: Thousand persons per year

- 2006

19844 19918 1996
. ' ”'wit;'houc" '.'wit.h." _ i'without" _ ':;'Q.ithl.l -,'_'.wiﬁlho:u.t n Uaich" .
project - | . project |  project -} project project 7 project
S o (1on - | (109 (109) (109) (113)
Case T | (100) | $4,332.8 | 56,346.1 | 55,432.7 |57,486.8 | 57,650.0 60,6643
Intra - by ' e e _ e :
zope¥kk 52,793.0 o - _
Case II} = - - {116) {125) Q71 | 33
61,434.0 | 65,809.7 |'67,121.0 171,249.8
Toter - ) . o : 7 ) : o ’ .
zong*®R! - (100) S{nzy o ] (A (120) {(151). (136 - (179}
28,705.0 | 32,012.3 [40,479.0 | 34,374.7 |43,466.2 | 39,101.1  |51,393,7
T | (106) (119) (110) (2e) 19 |3
case t [ (100} 86,345.1 - 96,825.1 |89,807.4 [100,953.0( 96,7511 {112,058.0
Total b ] e : :
81,498.0 o S
Case 1T} = =~ - (118} CQ3s) 1 (13 C{150), —
o 95,808.7° 1109,275.9 | 106,222.1 .[122,643.5

* Figureé for 1984 are based.on the 0.D, tables provided by the SRT.

11, Mwithout" Project

1, "without"™ Project

I1, Intra,. "with" Project
1T, Intra, "without' Project
I, Intra, "with" Project
1, Intra, “witheut" Project

*% 1991 figurés are rough estimates obtained by the extrapolation
method and application of the "without“!“withf ratio.
**% Zones ! - 6 are regarded as one zouve.
|
i : CASE I1, "with" Project
120,000 | f’ﬂ,,,_f—**“'*""dr/ \ _ _
v . B E n I ;
110,000+ 5 _ - .4 CASE ¥, "with" Project
P -] CASE
{ ——
100,000 _ e
i . E'/:‘--"' ‘-—"“‘_-___”__ CASE
1
80,000 : E Interzone
Interzone CASE
70,0001 [nrerzoue i . W_d;#_m,m,f:::::::::j CASE
- 000 I o CASE
69,000 e T smmewpupwy RS E CASE
.
50,000 o i
i
40,000 1 ) Intrazone
30’0001' Intrazone :Intrazone
' ]
26,0001 i
|
10,0004 {
' i
1984 1996 2006

1991

Year -

Fig. 3.5.1 Passenger Demand by Case for "with” and igithout™ Projects
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" CASE I, CASE TT

Unit: ‘Thousand pe

rsons per year

1984 1991 1996 2006
- | casE T} | 56,084 57,220 | 60,272
CINTRAZONE  poii— 52,793 e
' ~ CASE II - ‘ - 65,241 70,713
. CASE T 39,379 | 42,284 | 49,796
TNTERZONE = 28,705
: o CASE 11 - 42,284 | 49,796
o CASE I 1 95,463 | 99,504 |110,068
TOTAL ' - 81,498 -
- : CASE 11 - 107,525 ]120,509
CASE IT with total improvement
) of M/P yards .
: CASE 1Y with total improve
. 120,000 //of ; yar:s mprovemen
110,000 ___,_,/ == = CASE T with total improvement
S o A ~. 0f W/P yards
100,000 B i E:SE ;a:j:“ total improvement
90,000 T L \ CASE 11 without Project
S Ao CASE T without Project
80,000F-==~"""" {NTERZONE
70,000 CASE Bl with INTRA
s : LATERZONE INTERZONE | e i) CASE 1 without INTRA
s00000 1 Elaeeemmme CASE | with INTRA
R N AN A syt at et CASE 1 without ENTRA
50,000 " TTTTTTTTTTIITTTT
40,000 . _ .
: : IHTRAZONE INTRAZONE INTRAZONE
30,000 :
26,600
10,000
1984 1991 1996 2006

Fig. 3.5.10 Estimate of Passenger Traffic Volume
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CASE TI

per yeér

. ' . - Unit: Thousand tons
T | 1984 1991 1996 2006
Rice - 475.6 4771 446,7 479.2
Other agricultural | a9 5 | 4893 | 610.5| 758.7
products : _ 1
Cement 1,480.7 -|1,801.7 | 1,844.1 | 2,065.2
Petroleum inclu* ' - S o 7
ding crude oil | 2i12171 2,31672 2,28&.5 2,508.9
Others 1,139.7 1,714.3 1,907.6 | 2,191.5
Total 5,506.3 |6,798.6 | 7,093.4 | 8,003.4
10,000°
4,000
8,000 —CASE II with total Improvement
. _ __ﬂ of M/P yards
7,0004. ﬁ.—aﬂ—”"——: - CASE II with total improvement
eaoal U e of 4 yards
R T TN RENPRESEDEL Loty I OTHERS CASE I1T without Project
3,000 """ T | e—————————
g OTHERS [ e
4,000 77T PETROLEUM
3,000 PBTFOLRUM ___________
7,000 f 7T Tttt CEMENT
000 CEMENT ST Ut
’ [ T ATER GRS I DI OTHER AGR..
RICE RICE
1984 1991 1995 2006,

Fig. 3.5,11
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CHAPTER 4 Railway Transportation and Train Operation Plan

4~1. Present Cbndition'of Tranquftation and Its Themes.éf Improvement
4=1-1 ?asséngér Transportation

(1) Change in traffic volume

"~ The traffic volume of SRT "in 1985 was 78,013,000 persons, a decrease
of 3,485,000 persons (4.3%) from the previous year, Changes during
the past tén'yéars are-as shown in Tabie 4.1.1. As can be seen, the
‘trend of ‘increases in pésséngér transportation has slowed down and

._become'stagnant.. | '

~The record of passenger flucfuation by month for 1975, 1980 and 1985
-is-shown'in”ﬁppendik 4,1.1, It is noted that the peak load in each

“'year occurred during March and May. '
To gtudy the fluctuation by hour, the observation of numbers of
pasSeﬁgers destinating at Bangkok station has been done on January 12
(Sunday) and Jasuvary 13 (Monday), 1986.  The result is shown in
Appendix 4,1.2, On Sunday, in the worning there was a peak GCCUrring
from the arriving of long distance trains and.thefe was also a broad
peak in the evening. On the weekday there was a sharp peak occurring
from the arriving of long distance trains in the early morning and 2
'~ 3 hours after that with another péak.due to the commuter trains,
.In the eveﬁing there was .a short-period peak occurring due to

commuter trains.

- (2) Transportation forms
The flow of passengers on SRT lines between the Bangkok metropolitan
area and the local cities along the respective line is quite large.
The tranéportatidn capacity is generally set accordiﬁg to such flows,
and the trains, for the greater part, have Bangkok station set as
their starting point.
The number of trains and train kilometers per day are 198 and 53,489

km respectively.
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o Tabie hol1 Change 1o Tréﬁsportatiqﬁ:Vdiume

| . By;01ass_ : ';Pasééﬁgér | Kvéragé
Fiscal | Number Growth. — it kmg | Growthjdistance
Year of =~ |Rate | lst | 2nd | 3xd -7f . . | rate |per pas-
Passengers| (%) *'|class |class | class °|(Millicn) - |genger”
000 | '000 | ‘000" | T000: |- R (kms)
| (5,060 o
1975 | 61,567 0.3 | 128 | 923 | 60,516 | 5,640 5.9 | 916
| | o dsery|
1976 | 55,750 |A9.4 | 112 | 71| s4676 | 5,352 [ A5 | 96,0
o | N TR I CC5) B B B
1977 57,974 4.0 | 91 11,026 | 56,857 | 5,649 5.5°1  97.4
| e | L
1978 | 59,035 1.8 | 65 |1,141 | 57,809 1| 6,039 6,9 | 102.3
| | et o AR S
1979 | 64,398 9.1 | 71 |1,272 | 63,055 | 77,029 | 16.4 | 109.1
' | i (10,439)} | e
1980 74,286 15.4 78" | 1,605 | 72,6037 8,861 26,1 | 119.3
o b (10,177) o _ S
1981 78,824 6.1 78 |1,642 | 77,104 ) 9,483 | 7.0°| 120.3
S |aoses)f |
1982 80,306 1.9 80 11,653 | 78,573 | 9,231 |'&2.7| 114.9
| o | (10,418) o |
1983 81,404 1.4 81 |1,698 |79,625 | 9,699 5.1 119,2
B (7,229) B
1984 | 81,498 0.1 | 77 | 1,766 | 79,645 | 9,643 | A 0.6 | 118.3
1985 | 78,013 |A4.3 | 69 1,757 | 76,187 | 9,140 | &s.2 | 117.2
Note: Parentﬁésized figﬂreé fepresent commuters,

Source: SRT Information Booklet

Passenger transportation,'ié to be made qvailable_ for '16ng4 and

medium~distance passengers and for-shoftrdistahce pas3eﬁgérs}

For long- and'mediumfdistanéé passengers, lbﬁgm and me&iumédistance

passenger trajns starting from or tefminating at Bangkok stéfion will

leave and arrive from various directions. There are express, rapid,

and_nrdinary trains available; .Oﬁ_the:otﬁer hand, commuter trains

are operated for short-distance passengers.
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The roles and'featureszof these trains are as follows:

Express trains

~Express trains have been.deSignated for longwdistahce passengers and

are. operated between Bangkok and the terminal stations of the
reéﬁective lines-(Chiang Mal, Nong Khai, Ubon Ratchathani, Sungai
Kolok, étc.). They“are composed of 14-16 coaches including sleeping
cars and are hauled by a diesel 10éomotive {bL)

Rapid ﬁrains_ '

Rapid trains are long-distance trains that complement the express
trains, and are operated between Bangkok and the terminal stations
-bf-ﬁhe respective'lines. Rapid trains are hauled by a DL and are
generally composed of 8-18 seating cars, although some of the night
trains have sleeping'caré.

Ofdiﬁafy trains

-Ordinary trains have ‘been designated mainly for transportation over
intermediate ‘distances and for connecéiﬁg local cities,  although
some are operated over long distances. This type of train makes up
the greatest number of trains and train kilometers constituting
about 50% and 45Z vespectively of all passenger trains. They are
composed of seating cars_oniy, and about 607% of the trains are DRC,
Commuter trains- are operated for shert-distance passengers in or
about the Baﬁgkok metropolitan area. The operating section is about

100 km and almost all trains are DRCs,

In addition to the foregoing, mixed trains are operated on the branch lines.

“Also, recently, operation of air-conditioned special high-speed trains (DRC)

has begun from Bangkok - Phitsanulok, Surin and Xhon Xaen, The scheduled

. speed 1s high (77.86 km/h on the Northern Line), and improvement of services

to passengers is being promoted.

(3)

Transportation routes and forms

The transportaﬁion routes are generally comprised of those estab-
lighed on each line. Routes extending over multiple lines are
ﬁeager, except for those over the Northern and Northeastern Lines.
Transportation routes of the passenger trains are as shown in

Appendix 4,1.3,
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4-1-2

ke

Themes of improvement

Long~ and mediummdistance transportation are flelds of fierce
competition with airlines and long-distance -bus services.':aln
Appendix 4.1, 4 the fares and travel time’ by railway between Bangkok'
and major citles as against those by airpldne and bus are shown.. As
can be seen, airplanee and buses are obviously superior to trains¢
The railway must, thetefore, try to reduce the tlaffic cost and
travel time, iﬁprove acooMmodations, and offer good services to

comply with the needs of passengers.

In short-distance transportation, the train is also vulnerable to
competition with the bus and car, '

However, commuter transportation is a fleld in which the features of
the railway are exhibited, and it should be given primary
importance. Thus, increasing. the opportunities to use the commuter

and securing regularity are prerequlslte conditions.
Freight Transportation

Traffic volume _

Although total domestic traffio has inﬁreased these paot ten years,
the rallway traffic volume has been baslcally stagnant. In tonnage,
railway trafflc volume was 5,05 million tons for 1975, incfeaséd to
6.36 miliion tons in 1979, then decreased: to 5,26 million tons in
1983. Then, in"1985, there was a small increase to 5,65 millien
tons. In ton-kilometers, the 1975 volume was 2,4 billion, then
increased to 2.9 billion in 1979, but deoreased back to 2.4 billion
ton-kilometers in 1983.. . In 1985, however, it went up.to.2.7 billion
ton-kilometers, : '

Such a traffic volume trend is shown by commodity in Table 4.1,2.
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Looking at failway transportation as a whole, we see thét iﬁ ¢arriéd 2,52
million tons of Eulky_cargd_sﬁch éé petrqléuﬁ, cement, élinkgp, and gypsﬁm
(or 50% of total domestic ﬁrénsporfafiéﬁ)'iﬁ'1975; ahd 4}l6_mi11i6u.tons.(of
65%) in 1979 a ﬁéak.yéar for ‘total. ddﬁéétic transportéfiqh.;-iﬁ’1985, the
railway transpolted 4,12 mlllion tons of - bulky cargo (or :75%);.J Thase
figures 1ndicate that = the 1ailway has ‘an imp01tant role in - the
bully cargo, . . ' .
The flow for main cargo in 1985 is as follows'

(Minerals)

o Petroleum
The pettoleum suuply of Thailand was about 10 million tons in 1983 'In
1985, the railways transported L. 21 million tons of crude cil and 1.36
million tons of petroleum~products, oy a total of 2.75 mllliun tons.
Crude oil is tfansported:ffoﬁuﬁung Phra, near;thé:51fikit‘011 fie1d, to -
the Bang Chak  01l ‘refinety in Mae ‘Nam, - Petroleum products are “then
~ transported from Maé ﬁam :to' ﬁajoru-étatiohs along the Worthern and

Northeastern Lines, mainly by unit freight trains.
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Pgtfoléum;pf@du¢ts afé genéraliy transported to the southern part
of Thailand by ships directly from the refinery, while the propor-
tion transported by trains is vefy amall,
-Crude.oiiv'. ' '
; Bung Phra, Northern Line —~————=Mae Nam
(1,21 million tons) o (1.21 million tons)
Petroleum products:
- Mae Nam
(1,34 million tons)

»Northern Line -

(Phitsanulok, Den Chai,

Chiang Mai, etc.)

(650,000 tons)

Northeastern Line

{Nakhon Ratchasima,

ﬁong Khaig'prn

Ratchathaﬁi, Udon Thani)
(650,000 tons)

Southern Line, etc.

(40,000 tons)

Cement _

As of 1983, the cement prbduction of Thailand was about 7.30
" million tons, with production mainly in the central and southern
parts of_Théilan&-where gypsum is abundant. 1In 1985, the railway
' was'responsiﬁle for the transportation of 1.28 million tons, with
unit freight trains used from Ban Mo and Map Kabao to Bang Sue.

Regular transportation was employed from Thi Wang to Hat Yai, etec,
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Northern Line _ S
R . 80,000
Phon Thong (100,000 ;ons)+e--—gBang Sue -

A0 (780,000 tons)
Ban Mo (380,000 tons)
Northeastern Line = o %
Map Kabao (530,000 tons)
Southern Line Ny
Ban Cha-am (30,000 tons) e
Thi Wang (150,000 touns) + Chumphon
| (50,000 tons)
SuratVThani
(40,000 tons)
Hat Yai |
(60,000 tons)
o Gypsum

As of 1983, the Prdduction of gypsum was about Y million tons. The
greater part of the production was consunted at the cement plants at
the site, but some was transported from the mines to other cement
plants by rallway.

Northern Line

Taphan Hin (120,000 touns) Ban Mo
::' (80,000 tons)

Ban Chong Tai
(40,000 tons)
Southern Line
Ban Seng {116,000 tons) ——————=Malaysia via
Padaﬁg Besar
{110,000 tons)

(Agricultural Products) _

'Agricuitﬁre is a basic industry in Thailand, accounting for 22% of
domestic ﬁroduction. ~In 1983, the yield was 18 million tons of
rice, 3.6 million tons of maize, 20 million'tons of tépioca, 24
million tons of sugarcane, and 0.6 million tons of natural rubber.
However, since the transportation is of'the wilde area diéﬁersion
type, and tapioca and sugarcane are ﬁrocessed at their respective
sites into produgts, the volume of vailway transportation 1s very

small,
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The'ahount of riée transported was 420,000 tons in 1985, Pfoducing
‘districts are 1océted in fhe northern, northeaéfern, and central
‘areas, Short—distance transportation is By truck or boat, while
the railway - handles long-distance  transportation: - Sila-At
(quthern Line)-to'Mée Nam; Ubon RaEchathani, Khon Xaen, and Udon
Thani ”(Nbrtheastern Line) to Mae Nam; Taphan Hin and S$Sila-At
(Northern Line), Nakhon Ratchasima and Khon Kaen (Northeastern
'Line), and Nakhon Pathom (Southern Line) to the southern part of
Thailand.

Northern Line (120,000 tons) =Mae Nam
- Taphan Hin o :: (40,000 tons)

_Phitsanulok : . Southern Thailand
Sila-At : (80,000 tons)
Nortﬁeastern'Line {170,000 tons) Mae Nanm '
" Nakhon Ratchasima (40,000 tons)
Ubon Ratchéthaﬁi Southern Thailand
- Khon Kaen (130,000 tons)
Udon Thani
Squthern Line (50,000 tons)-——————s Southern Thailand
'Nakhon Pa6hom - {100,000 tons)

Mae Nam {50,000 tons)
The ahOunt of maize-fransported was 210,000 tons in 1985, originat-
ing mainly from Den Chai, Sila-At, and Sawankhalok along the
Northein Line. The maize was bound, for the greater part, for
Malaysia via Padéng Besar.

120,000

Northern Line (140,000 tons)——j§;--¢—Malaysia via

 Ban Mo Padang Besar
Sawankhalok (140,000 tons)
sila-At” - é? S Hat Yai
‘Den Chai ' fi:/}g;////'(B0,000 tons)
Southern Line (50,000 tons)

_Tha Ruanoi

Ban Chééam
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¢ Rubber _ .

: Natural lubber is produccd mainly in the southern part of Thailand
'The amount - transported by . the railway was 170 000 tons in 1985,
headed ‘mainly for Mae Nam for exporting ' ' '
Southern Line (170,000 tons)-~ww~w~%>~Mae ‘Nam -

- Surat Thani e : T (150 000 t0n9)
Thung Song o
Trang '

Hat Yai

Transportatlon form _ .

An inclination to- transportation with stress- placed on. bulky cargo
may result in economic growth and intensive competition with other
means of trénspbrﬁation;_namely, trucks; This tends to make railway
transportation étay in‘ the field of .mass and long+ and
mediuvm—distance . transportation, which are the strong points of

railways.

Dlrect station to- statlon transportation by commodity _

SRT has been promotlng a direct station-~ to~station transportation
service for . petroleum, cement, and gypsum,.ﬁith_stations.handlihg
these oommodities in large quantities. designated as key sﬁations.
Presently, of the total 132 trains, 62 are used for direct station-
to~station transportation by - commodity. The proportion of “such
trains is particularly high on the Nortﬁern and Northeastern Lines,
sinoe petroleuym and cement are 'a'-lafge' part of the commodities

transported,

Table 4.1.3 Proportion of Station-to-Station Train by Line

Number of Freight | Northern | Northeastern | Southern’ | Eastern Total
Trains 36 42 40 14 132

(Unit trans- . (28) (30) (&) (-) (62)
portation trains) : . SR .

Note: The number of trains:includes témporarily operated trains.,

The extension of such a service 1s being cohsideréd.for the_agridulf

- turél products of rice,

sugar, and maize,

direct 5tation—to~station transport will be accalerated
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2) Ordinary transportation _
‘For cargo other than bulky cargo traHSportation is by local train
with Bang Sue, a distribution eenter gcting as a pivot, while the
iocalistations Qf Rakﬁbn'Batchasima,_Phitsanulok, Thung Song, and
'_Hﬁt Yai.act'as su$4yards. HGWévér;fas the direct station-to-station
;transportation of bulky cargo jncreases, the prOportion of ordinary
tran$p01tation falls sharply. ~In particular, the proportion  of
: ordihary.tranSportatioﬁ is—loWer in the districts along the Northern
'and_NOrtheaéﬁerﬁ Lines_wheré the'railwéy‘s dépendency on. petroleun
and cement transpoft.is high, and the_deﬁsity of roads is higher
than that of the _failwéy} However, on- the Southern Tine where
petroleum.and cement transportation occupies a smaller proportion,

qrdinafy traﬁsportation islhigher;

3) Coﬁtainer tfansportation
"Fof~domestic'container_tfanéﬁbrt, a small number of container wagons
'(3~4ftraiﬁs pér'week)'start from Mae Ném'and Bang Sue. Although
local statdons such as Chiang'Mai,'Thung Song, and Hat Yai are also
'Planned.to“handle container trains, it should. be noted that the
container train is-gnly-in'the triél stage; volume will be increased
in the future because of the policy to foster the growth of

container traffic,

(3) Freight handliug stations
Presently, SRT has 432 stations in operation. These stations will
handle cargo, except some paésenger stations such as Bangkok. In
1985; the number of the stations'thét actually handled cargo was 359
_(Appendix 4.1.5). However, as the proportion of bulky cargoe such as
pgtrbleﬁm. énd cement in the total traffic volume increases, as
préviously stated, there will be a trend towards concentréting the
handling of such cargo'at a few stations. These main stations are
Mae Nam (petroleum departure and arrival), Bang Sue {(cement arrival),
Bang Mo (cement departure), and Bung Phra (crude oil departure). The
. top’ 20_stations, in terms of departure and arrival tonnage, accounted

for 8}30 million tons or 73% of the total 11,23 million departure and

- 103 -



(4)

arrival'tdnndge'in.iQSZ. However; 1ﬁﬁ1985,'£hé_cargo they handled
amoﬁnted-.to ,9‘21- million. tons or'7822' of the ﬁot&1 1Iig30-:mil1i0n
departure and arrivalf_tdns.f Consequentty,. the"othEr' gtations had
their haﬁdiing”féddced‘ So a number of qtations only handle a few
tons of cargo-a-year. (reference Table 4 1.4 _ o

Now, - from the equipment handling aspect, a ronsiderable volume oi
tranSportation is maintained at: those stations which have a stock
point,..etc. developed at the sites of depaiture and arrival for
petroléﬁm;' cement, etc.“‘ However, in ’the other stationq, whichE
constitute the majorlty, the equipment io worn- and .obsolete, and the
cargo handling is dependent on_manpower. Thus, the lack of efficien~

cy is considerable, tesul;ing in héndling capacity beiug greatly

- decreased.

Role of fre1ght car yard _ .

Transportation by ordlnazy freight ‘cars goes An’ various directions
from the Bang ‘Sue yald, which is located at ‘a pivotal point of.
transport. f_However57.with 'increasing dlrect_ station—to—station
traﬁsbortation about the:keyfstatibns,-the-yard";elay.rafe is de-
éréésing._ With respect to..;he Bang. Sue ‘yard, conventional yard
trénspprfation is decreasing_gfeatly, so the'haﬁdling:planrhas_been

set at 600 cars using the tump, as compared to .the handling'capaqity

of 2500 cars. Also, it should be noted that there are tracks not in

operation at Thung Song and Nakhqn Ratchasima, - . L
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Table 4.1.4 1Cla$sificétion of Frelght Stations by

Handling Scale

Handling:

‘Handling

H&ndlihg Number. of Tonnage - Tonnage Remarks
Scale - - “Stations {Departare - | per.
B o & Arrival) Station
1,000,000 ) 4,240,000 2,120,000 | Mae Nam 303 (ten thousand tons)
“tons or more . . tons © - tons. ' Bung Phra 121
{990,00ﬁ;_ 2 ~1,4530,000 765,000 |- Bang Sue 99, Map Kabao .54
500,000 tons . : tons © . tons o
| 490,000~ . 2 900, 000 450,000 | Ban Mo 49, Padang Besar 40.7
~300,000 tons. : tons S .tons - |- : T
290,000 4 970,000 242,500 | Chiang Mai 24.5, Khon Kaen 23.8
200,000 tons . . tons tons Ubon Rachathani 21,3, Hat Yai 27.6
190,000~ : 14 2,000,000 142,800 | Phon Thong 14, Taphan Hin 16,
100,000 tons | - . tons tons Phitsanulok 15, Den Chai 14,7,
: Nakhon Lampang 18.5, Ban Chong Tai
10.4, Nakhon:Ratchasima 12,4, Udon
Thani i7.2, Thon Buri 18.2, Surat
Thani 10.8, Thi Wang 1%, Ban Song
L - 11.3, Yala 11.7, Sungaikolok 10.5
99,000~ 5 370,000 75,000 | Sila-At 8.4, Nakhon Pathom 5.9,
50,000 tons tons : tons | Chumphon 8.8, Trang 8.5
) : | HNakhon $i Thammarat 5.1
49,000~ 10 410,000 41,000 | Nakhon Sawan 4,4, Sawankhalok 3.5,
-30,000 tons : tons : tons Thanon Chira 3.9, Nong Khon Kwang
4.9, Surin 4.1, Nong Khai 3.7,
Khlong Tan 4, Ban Cha=-am 4.4,
_ Thung Song &, Tanyong Mat 3.5
29,000~ 26 (40,000 | 16,900
10,000 tons tons . tons
9,906%7 25 180,000 7,200
5,000 tons S ' tons tons
4,990~ |50 120,000 4,000
1,000 tons.’ : T .tons tons
_Subtotal 140 11,160,000 79,000 (99, 7%)
tons tons
990- 61 25,000 £00
100 tonsg tons tens:
" 99 tons: 1158 4,400 28
or less tons tons
‘Bubtotal - 219 29,300 134 ( 0.3%)
: : : . tons ctonsg - i
Total 359 11,190,000 31,170
tons tons

Source: Annual Report of Fréight Train

Arrivals éﬁd'Departures_by Station
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Themes of impiovement _

Taking the txaffic volume as a whole, the importance of bulky cargo
such ‘as petroleum, cement, and gypsum- is 1nc1easing. HoweVer
looking at the details, this increase 18 due mainly to - the new
development - of crude. oil, while petroleum products, cement, rice,

nd maize are stagnant, and othei cargos are conside*ablv decreaeing
_except for rubber which iq' still incredsing The1e501e, it is
extremely necessary to maintain and secure an adequate voiume of
railvay tranSportation.' e g ' : _" ' "_'
The trensportation- of cargc is 'done in two ways, via direct
statlon to~- station transnortation and ordinary transportation._ For
petroleum, - cement etc., Lhe tranqportetion of - these ‘contain  the
strdngiinoints ﬂof_ railway transportatiom,. or large . unit and
steticn~tdestetion ‘transportation incorporated fully; enabling' an
.appreciable volume to be sécured _ HoweVef, as the range of
“truck movement has gradually expanded, dué: to the use of - larger
trucks 'and '_an ea51er ' availability of- fuel oil, ;'tailway
tranSportation has tended to decrease, and its future is by no'neane
bright It s, therefore, 1mp0rtant to review the neede of - the
con51gnors and, at the same tlme, improve and strengthen the goods
collection and dietribution base and transportation system.

For other cargo, transportation is by yard.: With every Lrain fully
loaded to 1the tractien 'efficiency,. the t1ansportation “itself is
being conducted effectively. However,.a.considerably.1cng time. is

required for releying at the yards, and Ifreight trains are also

- often delayed. Therefore, the trenspottetion systemirenke fairly

'lcw as. a service for quick deliverﬁ and punctuality,'reeulting in a
ccnsequent decrease 1in 'the"traffic volume, 'Thetefore,_'fot' ag-
ricultural products diepersed over a wide area, a concentrative ‘base
should be maintained at a collection center and distributed for each
district, and the agricnltural products, thus: collected, guided to a
direct statlon*to—statlon' transportation' eystem. For container
.transport 1n the trial etage, its merits are proved by door~to~-door
transportation, quick dellvery, ‘and punctuality." These services
have' te be'promoted along with improvement of the ttansnortatien
syétem in general., Drastic improvements such as these are required

for transportation as a whole.
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Arrangémeﬁt of frelght stationé and freight handling statioms (or
fronts) that,serve as the base of business have an important role to
secure andtcultiyateftraffiCIVOlume,_ It 1s imperative to install
sﬁch-frouts at impéftén; points and to develop business activities,
AlSo, since SRT.'aSSumes' suéh an  important  public role, it 1s
desirable_ that it maintains a system answerable to the trans-
portétion fdemands of the consignors, Railway transportation
basicallj .has the feature of carryihg: lafge units 6f cargo,

However, 1f 1t has a number .of small stations handling very small

. amounts of_cargd; the following demerits may oceur and result in the

a.

railway Béing unable to exhibit its strong points,
Decoupling and coupling work of long trains caﬁses delays in the
arrival of -other freight -trains and thus weakens 1ts competitive
. power with tfuqk,transportation.
In smallex statioms, the time required for decéupling and coupling
work 1s not included in the diagram, thus causing delays for the
train 'conéernéﬁ as well  as for othér trains, and making the
arrival time vague.
The work of arvanging freight cars according to a station sequence
at the yard beCémes complex.
Too man? personnel result in losses.
Othef.difficulties (loss of fuel cost, etc.)
Therefore, the. freiéht “handling by smaller stations -should be
abﬁlishéd as far as practicable;.while stations serving as a center
for.the respective districts should be set up so as to offer good
servicéé (imprbvement in Ipfausportation services, improvement in
handliﬂé'équipment, etc.). ‘This will help improve transportation
servicéé_as a_whole. When the freight handling of a smaller station
is less than I,OOO tons of cargo a year (218 Statibns), it should be
abolished: the decrease in transportation tbnnage will be 58,000
tons (1%). When the freight handling of a smaller station is less
than 100 tons a year (158 statioms), it should also be abolished:
the decrease will be 8,743 tons (0.15%). |
For ffeight:cér_yards, inefficient equipment along with the decrease
of cars -reiayed"at the yard at the time of expansion of direct

station-to-station transportation was noted.

C~ 107 -



The Bang:She yard has a ﬁﬁhﬁfoﬂ;écaia_éaﬁablé of handling 2500_§aré,
‘but actually the hump3is ﬂééigﬁated to handle 600 cars, ~Also, as a

base fbr cement: arfiVal"' 1t"has a’_humbéf"of:“diréct” station~to-

_ station trains a111v{ng and departing. Nevefthéléés,Kthé entry and

exit routes are ‘not sutficiently maintained and’ as a whole, the
“equipment and its use are imbalanced. . : -
Hat Yal is 'a transportation base for tlade with Malaysia and is a
pivet for transportation in 'southern Thailand, ‘so” the yard 1s
overcrowded. : _ ' ._'_' _ e o _
Fﬁrtharmore,-each yapd,has a number of émpEyICars impeding yard

work,

4-1-3 Transportation Facilities."

(1

Rolling stock

The roliing stock possessed by SRT is comprised of d{esel locomotlves
(DL), diesel railecars (DRC), paqsanger cars (PC) and freight cars
(FC), and the number of these locomotives and cars as of the end of

September 1985 is shown in Table 4,1.5,
Table 4.1.5 Number of Rolling_stocks

(As of.September 30, 1985)

_ On book - | In service
p [ Flectric 212 277 | 19
Hydraulic 65 { .
pre | Power—car: | 206 | 190
1 Trailer-car
pc | Ordimary PC 0 801 10y | g2
Other _ ' 310 |
FC Coverad goqu wagon _4?192. '8,904 7,915
Other : 42020 0 |

Source: SRT Informafibn_ﬂpoklet'
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But, as shown in Table 4,1.6, the locomotives and cérs_are generally

obsolete, and the obsoleteness is particularly high in the passenger

{“{and freight cars,

Table 4.1;6 Age of Rdlling Stdck_on Books

(As of September 30, 1985)

Type Groﬁp of age Number Percent Average age
' 1~10. years 75 27.1
11-20 years 70 25.3
DL Over 20 years- 132 47.6
-  Total - 277 100.,0 17.2 -
1-10 vears 116 . 56.9
DRC Over 10 years 88 43,1
| Total 204 100.0 6.4
1-10 years 311 . 28.0
1120 years 369 33.2
21-30 vyears 204 18.4
“PC 31-40 years 217 19,5
"~ Over 40 years 10 0.9
Total 1,111 160.0 19.0
1-10 years 1,481 i6.6
11-20 years | 2,431 27,3
21-30 years- | 1,864 20,9
FC 31-40 years 1,379 15.5
Qver 40 yEérs 1,749 19,7
Total 8,904 100.0 26,5

Source: SRT Information Booklet
The operating conditions of locomotives and cars, for example, as of

October 1, 1985, are shown in Table 4.1.7, with the percentage of
usable cars at a low of 71%Z for DLs and 74% for PCs.
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Table 4.1,7 Operating Condition qf'deomdtiveS'and Cars

© . (As.of October 1, 1985)

o ‘Diesel Railcar | Freight car
Diesel i - ‘Pagsenger e e
Description Locomotive Power |* Irailer car 4 wheeled | 8 wheeled
: car car ’ T
‘Number on books 277 159 45 1,107 5,899 3,005
Number intended to be 3 2 4 1 268 -
scrapped . : N : .o )
Number in service 274 157 Wl 1,106 - 5,631 | 3,005
Available 194 152 8" 818 5,090 - 2,825
Fumber under repair '
Number under repair at 2% o & 82 .- 42h 55
running shed : o '
Humber under repair at 56 - 1 3 206 117 125
workshop ' ) S :
Availability (%) 7 97 93 7% 90 9%
Under repair (%) - 29 3 7 .26 ‘10 6

The occurfence of car failurées is not only a cause of train.délay but

a factor impeding proper oﬁeration of - trains, so. it is important to

prevent such failures. Table 4.1.8 shows DL "and DRC failures.

Table 4.1.8 Statistics of'Roliing'Stock Failure

Type .Numbgr_of failures Total kilpmetéf.. _.Raﬁé of_féilu:e/lﬂoo.km
| 1984 1985 1986 | 1985 1984 1985
DL | 1,549 | 1,554  |28,757,010 | 24,680,387 |  0.05386 0.06296
DRC 233 | 361 [10,024,962 | 18,242,244 |  0.02324 | 0.01979

Noting the failures of DLS andtDRCs by year by rate of failure per

1000 kilometers, DLs have -increaéihg'ifailures ~due apparently to

obsoleteness, while DRC failures are decreasing on éccohnﬁ_of the

introduction of new cars.
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The number of ffeight cars is 8,904 (survey of 1985), and the number
of operable freight cars is 7,915,

The operation efficiency (number of utilized cars/number of operable

cars) is 12.3%, As a whole, there are too many freight cars, and .the

operation éfficiéncy.is not good.

'Aléo; owing to the increase in unit freight trains {(one-way empty)

and dnénway_1oaded_transportation from north to south, the empty-car

rate. is  high at 40% (empty-car kilometersfall freight car
kilométers};

Of'thégtotal number of retained freight cars, about 20% are 40 years
or older. | | .

Generally there are too many freight cars, but with the expansion of

- the unit freight train by commodity, it will be necessary to check

the cars for retention and adaptability,

'Car'shed

Except FC, the cars are assigned to the car shed where they
are appropriated to specified trains and have inspection and repairs
done.

In Appendix 4.1.6 are shown the car shed and types and number by type

of the cars assigned.

‘But, - they have major repalr and overhaul inspection made at the

railway faétory.

Appendix 4,1.7 shows the record of maintenance.

~The cars are generally of foreign make and so 1t 1is often difficult

to procure the parts or convert them to one another, resulting in
difficulty of repair and generation of unusable cars, Ileading to

decrease of the operating rate.
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(3)
1)

2)

3)

 Tracks

Gradient :

Appendix 4.1.8 shows the mahimum gradient that affects Lrain speed
and tractive capacity, ' PR ,

On the Northern Line, there are gradients of. 20 - 26" o/oo between_
Sila-At (488 km from Bangkok) “and ‘Chiang Mai (751 km from;Bangkok).
On tne Northeastern Line, tne maximnn'gradient 1s 24 o/oo, and 1s.
between Map Kabao' (134 kom from'Bangkok) and PekTChong (180 km from
Bangkok). . L - B
On the Eastern Line, there is o gradient exceeding 10 o/oo because
of the flat geography.

On the: Southern Line, the mdximum grad1ent is 18 o/oo and is between

' Thung Song (773 km from Bangkok) “and Phatthalung (862 km from

Bangkok) .
Curvature radius e

Append1x 4.1,8 shows the minimum curvature radius thar affects train

'operating speed

On the Northern Line, between Phitsanulok (389 kn from Bangkok) and
Chiang Mai (751 km from Bangkok), there are some curves with radii
from 300 m to ISO m, which is. considered to be very:small. On the

Northeastern Line; the minimum curve between Map Kabéo (134 km from

'Bangkok) and Pak Chong (180 km from Bang&ok) is 180 m in radius,

On the Eastern Line, the minimum curve between Bangkok and Hua Mak

(15 km from Bangkok) 1s 400 m. in radius.-

Onthe Southern Line, the minimum curve between' Thung Song (773 km

from Bangkok) and Phatthalung (862 km from Bangkok) is 250 m in

a.

radius.

Problems in track facility
Appendix 4,1.8 also shows comparisons of line capac1ty and the
“number of ‘trains. - Shortage .in line capacity ° could be found
between Lop Buri -~ Ban Mi, and the following sections have no room
in their line capacity due to inbound trains from the other lines:

Bangkok - Beng Sue ~ Ban Phachi | _

The . Northern Line end_ Southern'rLineS branch at Bang Sue, and
Northern Line and Northeastern Lines branch at Ban Phachi
reSpectively‘ These junctionsg are level. crossings, so they hinder

smooth train operation.
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¢, Inbouhdﬂand'ouﬁboundjtracks can'be'uséd'fdr up and down trains at
“major stations. MHowever, due to lack of safe sidings, both up and
down trains Cénnot procéed gimultaneously, thus one of them must
wait outside of the station, -
d, As,shbwn_in Appendix 4.4.4 nominal hanling capacity is compelled
to. be small due to the slope, so there are some sections in which
a train operates diVidiﬁg into two parts,
. Thére-ate a lot of placés with slow-speed Operation due to bridge
V'fehabilitation work or to -alternatlion weork for track beds and

" sleepers., This is one of the causes of train delay.

(&) Signalling and telecommunication systems
1) Signalling system L
a. For the biocking system the following equipment ig used.
o Tablet '
o Tickgt.
o Tokenless
o Token
Appendix 4.1.9 gshows a map of the existing instruments in the
block-system., _
b. F6r~signalling'the'fbilowing instruments are used.
o Mechanical and color light types
o) Tﬁe 2,aspects system {Go, Careful, Stop); (Y, GG, G, R)
o The indication system is for route indication
o The meanings of displays are
R: Stop
G: Go to the main track
GG: Go to the slde track
Y: Stop at home-
0 The aépécts of a starter signal are R and G.
o The aspects of a home signal are R, G, and GG,
o The aspects of a warning signal are Y and G, The Y is on when
the home_éignal is R, and the G is on when the home signal is G

and means passing without stopping.
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2)

3)

a.

b.

a,

The types of signals are as,foliows{

o Home signal’

o. Starter signal =

'oeWarhihg.sighal

o Shunting signal -

o Shunting 1imit pobt

o Calling-on signal

The interlocking equipment is as follows*
o All relay- interlocklng

0 Electremechanieai-iﬁterloeking

o Mechanical interlocking

The types of interldcking areﬁ

Al, A2, A3, A4, B, C, D '

The location of installation for each signal instrument and piece
of interlocklng equipment is shown 1in Appendices 4.1.6 - 4.1.9,
The railmay—road level crossing protection instruments are.

Al, A2, A3, A4, Bl, B2, B3 _ '

The train detectlng systems are the track circuit and debector

“bar.

Signalling equipment (new signalling system)

The sections that had- new signalling devices installed are Ban

Phachi - Lop Burl, Thonburi - Ratchaburi

- The - ongoing project is introduclng a new signalling system, '"The

Installation of Color Light $ignalling ?rojecc,f which received on

OECF loan. -Under. this p:oject,,the meéhanical_signals will be

_ replaced with color light signals; and.,ali relay interlockihg
~equlpment will be 1ntroduced to a number of sections,

Telecommunication System

The telecommunication systems in use are as follows:
o PABX (Prlvate Automatic Branch Exchange)

o) Dpen—wire carrier system

o Train dispatching-telephone

o Teleprinfer'_

o Carrier telegraph’

o Fixed radio.
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: é ﬁoﬁile rédio
SR Ta}k back'.

0 Intercom'

:0 Public address and electric clock

S0 Party line. telephone

The Lelecommunication network is shown in Appendix 4,1.10,

Carrier. telephone network (whole 1ine) is shown in Appendix

_4.1 11,

a.’

OuLline of train dispatcher te}ephone netw01k (whole .line) is
shown in Appendix 4,1, 12.
Teleprinter network (auto line) is shown in Appendix 4,1.13,

4) Themes of improvement in. signal]ing and telecommunication systems

é.
.a)
b)

o

d)

e).

b.
- a)
b)

c)

4

e)

Slgnalling system _

‘Fallure oceurs frequently due to old equipment.

The braking dlstance and signal v1sib111ty do not match each
other. . The operator usually brakes early due to insufficient
signal visibility.

Trains.often have'to_wait at the station because they cannot
‘enter the station simultanecusly.

There is loss of time due to the handling of blocking instru-
ments, : :

There is loss of time due to the haﬁdling of mechanical inter-
locking equipment

Telecommunications systenm _
The PABY in Bang Sue is of the old type and has become timeworn,
The use of ~open-wire transmission lines for dispatching tele-
phones has caueed a signiflcant number of failures and affected
reliability.- _

The number of open-wire lines is not enough and telephones are
not sufficiently connected _

Some of the telephones dre of low quality and some are inconve-
nilent to use,

Some:freigﬂt handling statioﬁs are not equilpped with the talk-
'back'system,.'Also, troubles in this system are observed in many

stations,

-~ 115 -



4=2 Passenger'Transportation Plan
4-2-1 Principles for Future-Passenger Transportation

The demand of railway ﬁaeeehger.treneportation ih:Thailaﬁd'will Increase to
109,276, 000 paesengers/yeal in 1996, and 122, 644,000 passengero/year in
2006, increases over 1985 of 31,263,000 passengers (40/) and 44,631, 000'
paSaengers (57%) 1espective1y ' '

That is to say, there 15 a need to improve the quality of the raillway in
terms - of safety, accuracy “and comfortabillty by utilizing the rallway's
features oI rapid mass transportation. To. do this, they haVe to chango.the
transpoxtatlon facilities to meet- the needs of the times by increasing the
investment of the rallway and- promoting the improvement of - ‘the

tlansportatlon services and the modernization o[ varloue facilities.

(1) Long'dietance and medium—distance'transportatioo

In the field of long—distance and medium-dlstance ‘transportation,
there is severe competltion with alrllne and bue services, Raiiway'
service has to cope with the needs of passengers by making use of its
strong points. _

In ‘the near future, the rail lway - needs to promote a selection of_
Aestabllshed time zoneb,'shortening of arrival time and the improvement
of comfort. Night trains will have to be composed chiefly of sleeplng
cars. Thevefore, . such factors as the modification' of ‘depar-
ture/arrival times, imprOVemenr of_acoommodations, and_the'providing
of quality service are iﬁdispensaoie. In connection with day trains,
the  raiiway will have to increase people's chances ‘to use them,
shorten arrival tlme,'and improve accommodations, At the same time,
they will have to improve operation efflciency by trying DRCs and
unifying train composition.

The number of passengers using sleeping cars 1s shown in Table 4,2.1.
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(2)

Table 4.,2.1° Number of Passengers Using Sleeping Cars

Year | - Nuﬁbersr
1980 796,450
1981 816,012

1982 770,325

1983 901,060

1984 944,451

1985 . 916,689

Short-distance transportation

Shorﬁwdistance trains are- in 'severe competition with buses and
ﬁrivétely owned cars. -Hoﬁever, in the commuter traffic field rail-
Qays ha#e strong points, g0 more emphasis must be plaéed on commuter
traffic in the near future.  The increasing of chances to use the
railway and secuting.of punctuality are very important factors that
will lay the_féundations for making 1t reliable.

In general, commuter trains should be run at distances between 30 to
50 km. But.in Thailand, the distance has been expanded to 100 to 120
km, as shown in Tablé 4.2.2. This is because commuter trains are
also regarded as short-distance trains. If in the future they are
made into actual commuter trains, frequency can be raised by shorten-

ing the section.

Table 4,2,2 Section for Short-distance Trains to be set up

Line Operating Section . Distance (km)
Northern Bangkok—an'Buri _ 132.8
Northeastern Bangkok-Kaeng Khoi 25,1
Eastern . : ‘Bangkok-Prachin Buri 121.8

. Southern - Bangkok-Ratchaburil _ 117.3
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(4)

- (5)

Number of cars to be made up _

Presently, the number of éérs.compnsing'a passenger train and the
trailn compositidn is varying from train. to train, és shown dn
Appendix 4.4.2.7.Héfe; theuhUmber of cars and the compogition are

fixed for each type of train, as shown in Table 4.,2.3.

Table 4,2,3 Number of Cars to be Made Up

(1996, -2006)

Trains - " Composition ' - .| No. of Cars
Express BFP, BFV, BRC, L2ANS, 2ANF 17
Rapid BFP, BBT, 8BTC, 7BSC, 3BNS | 15
Ordinary | . . DRC .8
Commuter ' ~ DRC R 6

The ordinary and commuter trains are formed by DRCs.

Number of seats

The number of seats (beds) withih_afcar depends on the type of car.

" The number of seats per train is shown 1n connectlon with (3) by

consolidating'with,the standard form as shown in Table 4.2.4.

Table 4.2,4 Number of Seats in Each Car

Type No. of Seats .~ Remarks

ANS 32 ' Day and Night Coach
ANF 15 Déy and Wight Coach
BTC 76

BRSC - 48 .

BNS 32 Day and Night Coach
DRC 76 ' |

Passenger load factor -

The péssenger load factor will have to be planned reasbnably. We

“have méde the ~passenger load. factor for the long-distance train

flexible and the one for the short-distance train tather'inflekible,
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(6)

using - a fixed number. The  passenger load factors are assumed as
shown in Table 4.2.5,

Table 4.2,5 Passenger Load Factor of Each Train

: Lbéd Factor
_ Present Future
Trains :
Express ' : 75 fv:BOf' ' 80 (%)
‘Rapid 70 ~ 75 75
Ordinary 1 60~ 65 65
Commuter 100 ~ 120 100

Transportation Toutes

The trains are made up in principle by using the rallway lines as

units. As mentioned in 4-1- 1, lots of trains use Bangkok Station as
a terminal and starting Station. Therefore, the Northern and North-
eastern Lines will use the section between Béngkok and Ban Phachi,
while the Sbuthern:Line will use it together'with the section between
Bangﬁok and'Baﬁg Sue,

In éddition, the trains running on the Northeastern Line will all go
by way ‘of Ban Phachi, and not by way of the newly-built short-circuit

line connecting Chachoengsao and Kaeng Khoi.

4-3 Freight Traunsportationm Plan

4-3-1

(1)

Principles for Future Freight Transportation

Summary of themes of improvement

' As pointed out in the 4-1-2 the themes of improvment with SRT's

1)

freight transportation may be summed up in the following four items.

The traffic volume increased 110% 'during the past ten years,
However, 1if the transportatioh of crude oll that staxrted in 1983 is
excluded, it shows a decrease of 14%. 'Theréforé, some measures for

expanding thé=volumerquantitatively are required.



2)

(2)

The weight of bulky. cargo, such as petroleum and'cement, {hcr‘aeed
greatly from 2,52 million tons in. 1975 to 4,12 million tong in 1985,
This inntease owes much ‘to the tlansportation of crude oil, which
has just. begun, and when crude oil is echuded, the increaee iz only
from 2.52 mil]ion tons to 2, 91 million tOns, or 15%. When this
value (2. 91 million tons) is eompared with that of the peak value of
4,16 mi]]ion tons- in 1979, it accounts for 70% of the peak, and the
future is by no means promisjng. ) ' '
Agricultule is the basic 1ndustry of 1hailand and yie]ds a great
amount of - products, vet, lice and nalze are not transpolted by
railway, except for those going Iong distances, and _Lapioca and

sugareane, are scarcely tranSported. by rail at all.: Therefore,

: regaining these products for. the railway in one way or another is

sought., _

Transport of" general geods such as groceries and textiles is 1alge1y
dependent on trucks, while the railway s transpoxt share is meager.
To recover these lost shares,.transpottaticn_setvice that promises

quick delivery and strict punctuality is necessary.

If it continues as at present, the volume of'freight trensportation
in the future will remain stagnant, Hdwever, with'the'construction
of the Laem Lhabang Port, development of related ney railway lines,
and 1mprovement of yards, freighr volume 1% estimated to reach 7.21
million tons (131/) in 1996 and 8.14 million,fons (148/) in 2006,
Thus, these measures should be promoted for the improvement of

freight transpottation.

Improvement of'transportetion services
SRT is offering two systems .of transportation service, direct

transportatlon between strategic points by unit freight treins, and

~ordinary transportation ‘in which the Bang Sue yard is used as the

main yard and _the local central stations as auxiliary vards,
However,=in the future, the flow characterietice of .the objective
cargo should be taken into consideration and the direct trans-~
portatlon services between the'etrategie poiets expanded.fer'cargo

that could be collected en masse, while rapid transportation services
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should be promoted for general cdmmOditieé through containerization

to ensure rapid delfvery -and punctual arrival, For other cargo,

.. rationalization of transportation should be promoted as much as

- practicable.

-'The'pfesent condition and future direction of the specific transpor-

tation&systems by commodity are-as follows:

o Crude o0il, gypsum _
Uni~pfoduct freight‘transporta--évSame as the left
“tion _ '

o'Pgtfoleum products, cement -

" Uni~product freight transportan—e»Uni—product freight transporta-

©tdon Lo tion is to be expanded.

" o Rice, maize, etc,

Ordinary transportation ~=2- With an intensive handling base
| provided for each district of
departure or arrival, standardiz-
ed or uni-product transportation

is to be promoted,

o Rubber and other general cargo-

Ordinary transportation —=» Containerization is to be pro~
moted to ensure rapid delivery

and punctual arrival,

o Others

Ordinary transportation . . —= Same as before, but ratiomaliza-
o . tion is to be promoted,
(See Appendices 4.3.1 and 4.3.2)

For ‘the tiﬁe being, the following should be implemented, improvements

designe& for transportation geared toward 1996, in order to improve

transportation services and labour economy,

1)

The 'puncfuality of freight transportation has to be taken into
'cohsideratioﬁ. Punctual and high-speed transportation for general
cargos between strategic- statlons have tb be promoted.

Securing the 'regulafity= of alil trains may be realized wupon

implementation of the various measures to be taken hereafter (such



2)

3)

&)

as, for example, integration ot small frelght: handling stations)

However, for the time being, some trains should. be chosen- from: among
the exdsting. trains, about one bhurtle Eor each 1ine, to eonnect the.
central stations 4in: the areas where. the cpmmodities_concentrate.to
offer rapid-services of -high regularity f.that'is,;if the cargd ia .
brought to C ététion.until'B'ofclock_of A-day; it will arrive at the

objéctive D Statibn until some time of some day.

Regarding unit freight trains, transpértation' from--station ‘to
statlion will have to be strengrhened transportation standardized;
and the work in yards improved ' | e
Taking the cement trains arriv1ng at Bang Sue (13 trains a day:

annual transport, 910 000 tous), for example, 87% of them terminate

at Bang Sue, and the remaining 13%Z go to Thon Buri, Khlong Tan and

other stations. Of these trains, those-composed of_freight cars
wholly destined for'.Bang Sue are _oﬁly about two, énd the other
trains uhdérgo sorting at Bahg Sue, By conﬁérfing.theée.trains-to

piston trains between the departure sites” and. Bang Sue so far as
practicable, transportatiou will be standardized, “and the yard work

improved, to serve for reduction of the transportation-cost.

Transportatlon durlng effective time zones will have to be taken
into consideratlon, so as to cope with the improvement of yard work
in freight-statlonS'as well as with the needs of shippers.

Freight trains to and from a freight_station such.és Mae'Néﬁ'éhould'
be sef to suit the loading/uﬁloading time zones to hélp economize'oh.
labour at the freight station. The empﬁy 0il cars théf are returned
arrive from 14:00 to 21:00 hours. This _cdﬁpetes with “the
coﬁpositiqn of dispatched cars, resﬁlting in the yafd work becoming
disordered. Therefore, it is:desirablé:to have-Spﬁe-bethe:empty-
cars arrive after the.departure of the dispatched cars and.tﬁué

alleviate the yard work,
Regarding bulky cargos being'transpdrtéd between sectlons, the needs

of -shippers will have to be met by nmking use of rapid fraight

trains from Bang Sue,
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(3)

(4)

_For_'agtiéultural products going from the Northern Lime to the
SoutherniLiﬁé; general-commoditités golng from Mae Nam to various
siteé}fand dmport and.expoft.cargos, the transportation of which
betWeeﬁ'the New Port and various sites is expectéd to increase; the
freight relay cars promising'quick delivery should be used at Bang

Sue for vqumés too small to form a unit train but large enough to

- require several cars to ensure effective use of Bang Sue in the new

: transpdrtation system, .

Arrangement ‘of freight stations

Stations serving as centers of local distribution for commodities

" should have their container vards and stock points for oil, cement,

rice and/or maize developed. and imprdved, in accordance with the
¢oﬁmodities to be ﬁandled for the modernization of cargo handling and
ci2ltivation and. acquisition of new regular consignors,

Furthérmoré, small freight stations (handling less than 1000 tons of
ﬁargo'a year) causing hazards to rapld and puﬁctual Helivery should
bhe integrated as much as possibie (see Appendices 4,3.3-(1), 4.3.3-
(2). |

Aléo, the devélbpment of stock points.should be carried out.jointly

with the industries concerned.

Frgighﬁ car'yafds

Although Vtréffic' volﬁme is expected to increase, the number of
freight cars handled in the respective freight shunting vards will
tend- fo ~decrease because of the expansion of uni-product direct
transporgaﬁion and promotion of container tramnsportation. The
allocated:space-in the compound should therefore be reduced, or the
facilities reatraﬁged, to ensure efficiency and permit
rationalization of étaff and reduction of vard expenses.
Particularly, for ‘the Bang OSue yard, hahdling volume has alréady
decreased so much that it is necessary to reduce the area of use to
match the actual conditions, and to improve the route by having it
run straight into the loading and unloading tracks to meet the
iﬁcreasing volume of contalner handling. Yt will also be ﬁecessary
to declde on a layout to promote good work efficiency, including how
to use thé”hump in accordance with the change in the number of cars

to be handled in the future.
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(5)

1Y)

2)

Routes for Ffeight_Tfansportatien e
Concerning the'roﬁfes for freight ‘transportation, which will be used

for Laem Chanbang s New Port and the- opening of - the: new Northeastern

‘Line, the arrival time of fredights, number of arriving and depatting

freight cars and personnel allocation at junctions will have to be

taken into consideration, lransportation by way of the- following

routes would be convenient and beneficial*
Between the Northeastern Line and the Ney Por
Freight train unit: by way of a new line
Others ¢ as served sb far _
Between the Northern Lihe and the New Port
All freight :  as served so faf

(See Appendix 4.3.4.) .
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b4 Train_Opéiation Plan -~
4-4~1 Present Train Operation
(1) Number of tralns
- The number of trains set up presently i1s 336, and these trains are

shown by line and by type in Table 4.4.1,

~ Table 4.4,1 Number of Trains by Line (1985)
(Unit: Train/day)

North-

- Lines Northern Eastern Southern Total

Types ) _ eastern
‘Express 2 4 - | 6 12
w | Rapid 6 8 - 10 24
§ Ordinary. 28 43 10 30 111

w ’ E

& | Commuter | 19 8 16 : 8 51
Total 55 63 26 54 198
Mixed 6 2 2 16 26
Freight So36 0 . 42 - 34 112
Total - A Y 107 28 104 336

Note: (1) ."Ordinaty"-passenger trains include special air~condition DRC
' ~ and Tour Train.
(2) :“Ffeight"'trains include temporary operated trains.
(3 "Freight" trains do not include sheort distance trains.

(4) No work train is included.

As Staﬁed”above,_thé greater part of passenger trains are set up with
Bangkok - Station as. the starting or terminating station, and they
number 119 a day, including both arrivals and departures. They are

shown in Table 4.,4,2 by line and type.
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Table 4.4.2.

Number of Trains Departing from
at Bangkok Station (1985)

and Arriving

(Unit:. Train/da?)-;-

Type Line _No:thern _ ig;ig;n Eastetrn Southetnri thél:
Express 2 4 - 4 - 10
Rapid 6 8 - e 22
Ordinary ' 20 16 | - 8 ' 7 _51
ccﬁmuter _ 16 6.. -12_' _ ~ 34
Mixed - = 2 | =) 2
Total s || 22 19 119

In Appendix 4.4.1 the operation section of these trains is shown.

(2) Train kilometerage _ o
Train kilometerage is 79;059'km/day and is classiffed by lime and
type of train in Table 4.4.3Q_ .

Table 4.4.3 Numﬁer of Trdain Kilometers.by Liﬁe (1985)
(Unit: Train-km/day) -

Types Lineg Northern izzzz;n .Eéstgrn Soﬁfhgfn Td#al

Express 1,502 2,a;b - 4,281 | 8,103
| Rapid 3,638 4,856 | - - 7,574 16,068
§ Ordinary 8,991 7,501 1,730  6;995 1 25,217
§ Commuter 1,088 621 '1{196 . 1,106 - | 4,011
Total 15,219 15,388 2,926 | 19,956 [ 53,489

Mixed 374 | 372 '322'*' 1,290 2,358

Freight 9,344 | 5,706 151 8,011 | 23,212

Total 24,937 -2;,466 '3,399 29,257 | 79,059
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"

boatimd

(1)

‘From such a situation, the following problems are considerable.

- As almost.all trains déﬁaft-from or arrive at Bangkok Stationm,
the Bangkok-Ban Phachi sectlon has as many as 142 inbound and
outbound trains, including a concentration of freight trains in the

day; therefore, track capacity is limited.

.The‘Eastern and Southern Lines branch from the Northern Line at a
level 'crossing; thug, there is a problem of crossing both main
.tracks. . Therefore, ‘a speed limit is provided, resulting in
.difficulties in both transportation and operation. Also, to

ensure safety, care is required.

Bangkok gtation, because it is a dead-end station, has presented

‘the ﬁassenger trains with the followihg problens,

o In the absence of an engine rumnning track, a shunting locomotive
has to be uéé& to remove arriving trains and replace them with
starting trains.

) Arrival_and-deparﬁure tracks are classifled, but the removal of
trains from the arrival to the departure track is restricted to
two tracks.

0 Thé_paséengérﬁcar yard is located close by, but due to a shortage

.of.capacity, trains are apt to stay at the platform for a consid-
erably long time.

As shown in Appendix 4.4.2, train composition wvaries from train to

train. Thus, car operation is limited, and when a car is used for

another train, the work of changing the train composition must be

done,
Train Setup Plan

Prior cpnditions

1In setting up an operation plan, we would like to assume the follow-

X ing conditions.
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3)

4y

Type of train . :
At the preSent time, ﬁassehger trains consist of express, rapid,
ordinary and commuter7trains.” In the future,. passenger trains will -

be classified into these fdur types.

Regarding freight trains,fthey-ﬁill be claésifiadtiut@”thrée tyﬁes;
such .as the direct unit freight train, rapid fréight'.tréin and -
ordinérf frelght train, The mixed train will be abolishad: - The type

of trains schedueled by line is shown in Table_&.é.é,.

Table 4.4.4 Type of Trains Scheduled by Line (1996, 2006)

. North— o
| Train : . Line | Northern’ o .7 | Fastern . | Southern
. i eastern |
Express O O O
Passenger | Rapid ()- o O
- Ordinary O O O . 0O
Commuter '} O O O
Unit O O O @
Freight | Rapid O O
Ordinary. O O O Q

Type of motive capac1ty o _ _

The passenger, express, rapid, and ordinary tralns hauled by DLs with
thedr present. capacity will pull trains composed of ‘passenger
coaches, Other trains will be 6peratea-by DRCs; A]l freight trains
will he pulled by Dls, Main DL'specifications and capacities are
showm in Appendix 4.4.3.

Hauling capacity

The hauling capacities are shown by 1ine and section in Appendix
4.4.4. :

Standard cperation time

The operating hours between the stations are to be determined by type

- of the hauling capacity, and in assessiné the capacity, the car



perfdrmande; train ‘composition, maximum speed, track condition and
other conditions must be considered. However; in this report, the
operaping hours between the main stations are obtained from the

cuftent;train'schedule and'are'aﬁplied.

Number of trains -

(2)

' _ Thé nﬁmbe: of tréins needed Was:calﬁulated by dividing the sectional
‘traffic'Volume between zones with  the transportation capacity per
traiq;_:Such a fraffic-volume was obtained from the traffic demand
(0D Table), which was forecasted in Chapter 3. Furthermore, we
decided to adopt typeé of trains, sections, time zones, etc. on the
basis of the present situations of train setup and the prior
conditions. '

 1)'_Passengers

The number of -trains by railway line and the number of trains that
~ departed and arrived in Bangkok are shown in Table 4.4.5 and 4.4.6
respectively.
Table 4.4.5 Number of Pagsenger Trains by Railway Line
Line R ' : .
- Northern | Northeastern | Eastern | Southern | New line | Total
Train - S :
L 2 4 - 6 - 12
Express
: 4 .. b - 6 - 16
o | - v - 28
Rapid 8 10 0
: 100 12 - B - 34
Ordinary 48 56 18 56 24 9
: 52 48 18 64 30 212
- 2 ' ~ 72
Commuter 30 12 18 12
: : 34 16 22 16 - 88
3 2 4 304
Total : 88 7 36 84 2
: 100 82 40 98 30 350

Note: Upper columm 1996, Lower columm 2006
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Table 4.4.6 Number of-Passenger=T:ains'Departing.from'aﬁd .
Arriving at Bangkok Statilon |

ine - | Northern 'Noftheastern -+ Eastern { Sduthern Total |
Train : I L - #
Express 2 b - 4 - 10
4 6 - b 14
Rapid = | -8 ST IR I 8 26
. 10 L 12 - 10 832
Ordinary 24 . V 18 i8: - 4 64
26 .18 18 - 6 68
‘Commuter . 22 8 - 14 : 6 50
. : 26 12 18 8 | 84
Total 56 40 32 22 150
66 48 - - 36 28 178

Note: Upper columm 1996, Lower columm 2006

2} Freight trains _
The number of freight trains by railway line is shown in Table
4.4.7,

Table 4.4.7 Number of Freight Trains by Railway Line

. Line INorthern. .No;tﬁ— Eéstern éouthern E§$O;§;4 New  |Total
TYP? K eastern | aengkhod Port_ : ,
Al | | B8] %
N R
SRR RE AL

Note: Upper column 1996, Lower column 2006
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(3 Tféinékilmeter

Train-kilometers by railway line are shown in Table 4.4.8.

Table 4.4.8 frain-kilometers

(Unit: kms/day)

Liﬁe_ Nottﬁerﬁ ﬁNorth* ,Eastcrn Southern Siloggo_‘:New Port| Total
type | gastern  Kaengkhod
Passenper 21,055 .| 24,249 3,334 27,133 832 2,144 | 78,747
ASGENEET | 96,127 | 28,706 | 3,518 | 33,058 | 1,040 | 2,680 | 95,129
reieht 14,956 | 10,394 752 | 12,061 416 1,876 | 40,455
ree 15,745 | 11,175 | 1,135 | 14,364 416 2,144 | 44,980
Toral 36,011 | 34,643 | 4,086 | 39,194 | 1,248 | 4,020 |119,202
or8 41,873 | 39,881 | 4,653 | 47,422 | 1,456 4,824 140,109
Note: Upper column 1996,.L0wer column. 2006 ‘

0f these trains, the number of trains by section, systematic chart

and train diagram are illustrated in Appendices 4.4,5 through 4.4.7

443

Carriage Plan

Number of cars to be needed

The following'fﬁrmulas are used in order to calculate the number of

cars needed for operating the trains planned in 4-4-1.

Number of DLs

(1)
1) DL
2) - DRC

Number of DRCs =

= Number ofTDLs for PC trains + Number of DLs for FC trains

Kilometer/day of PC trains {(kilometer/day of PC locomotives)

‘Daily car-kilometers of DLs

. Kilométer/day of FC trains (kilometer/day of FC locomotives)
M Daily car-kilometers of DLs

Kilometer/day of DRCs
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3)

&)

PC o -
o _Kilometer/day of PCs .
‘Daily car-kilometers of PCs

Numher of PCs

FC | L L

Number of freight cars to be used per day
- Operation efficiency

Number of FCs =

Car—kilometers and daily calukilometerb in 1996 and ?006 are shown in
Ta ble 4,4.9. “For the daily carukilometezs, the actual values in’ 1984

were used, as shown in Table 4,4,10 FC was obtained by dividing the

umber of freight cars. used per day with opexatlon efficiency. 1In
1984, the operation efficiency of SRT was eqda} ‘to 12 3" per. cent, -
while it was equal to 15,6 per cent, the highegt ratio in the past,
in 1980, Therefore, we have adopted 15.6 per cent and consider itras
possible. B ' | A o

The number of cars td be needed is shown in Téble 4.4.11.
Table 4.4;9 Total'Carfkilometérs'

(Unit: kms/day) .

Type ' 1996 2006
DL 69,409 81,686
DRC 380,245 446,420
o 451,148 572,724
vc | 970,102 1,105,150

Table 4.4, 16 Da11y Ca1—kilometers per car

(1984)
Type "Cafmkiloﬁeters
DL 379
DRC 490
PC | 658
FC . 82
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1)

Table 4.4.11 Number of Cars to be Needed

“Pype- | 1996 | - 2006
‘DI _ 183+ 216
pre | 776 oont
PC - 686 - | 870
FC 8,396 9,281

Car allocation plan

If we compare the number of cars caleulated in (1) with the number of

_existing ¢ars, -1t is understood that DRCs will drastically increase.

This will occur because the number of trains will increase as the

“traffic volume dincreases, and because ovrdinary and commuter trains

will be replaced by DRCs.
Accofdingly, it will be possible for DLs and PCs to be assigned to
the ‘existing car base., A new car base for DRCs will be needed even

if they make full use of the existing base facilities.

Car allocation

‘Each car will be alloéated to the cér bases shown in Table 4,4.12,
. For DRCS,'Baﬁ'Phachi was{sélected as a newly-bullt base, The scaie,
work allotment and reasons for such a choice are indicated in

Appendix 4.4.8.

_Table 4.4.12 Car Allocation

Type : - Car Bases
' DL Bang Sue, SilaéAt, Nakhon Ratchasima,
Thon Buri, Thung Song, Hat Yai
_ Bangkok,'Uttéradit, Nakhon.Ratchasima,
DRC Thon Buri, Thung Song (or Chumphon),
' New Depot
: ?C -Baﬁgkok, Uttaradit, Thon Buri,
_ Thung Song, Hat Yai
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3

4)

Inspection and repalr plan

In each car base they will have to establish a regular inspection

“plan in connection with the allocated cars,rmgke arrangements for

the éecurity of wofkers and the matefiéls/equipment and maintain the
cars. At the same time, they will have to set up a control system .
for making repairs whenever necessary.,

The 1nspections by type are shown in Table 4 b 13

Table 4.4.13 Inspections by Type

Type - - : S - Periods - L
DL -1 1 month, 3 months, 6 months, 12 mdnthé, 24 months’
DRC 1 month, 3 months, 6 months, 12 months, 18 months
PC 4 months, 20 months '

Inspéction: criteria specifying the 10catidns and method of
inspection are provided in SRT, and the maintenance of cars is made
according to such criteria, but review of the criteria must be made

for cbsoletion of cars and introduction of new cars. -

Work allotment _

As a prinC1ple, insPection and repair works will be performed at the
car bases. However, employees will sometimes do work at other
places 1f their ability merits it or if integration of car operation
requires it. ) _

In addition, it would be more effective for employées to conduct the
above-mentioned 1nspection after they collect tﬁe cars at 'thé
large—scaled bases, because such inspections will need more time and
replacement parts;' That is to say, DLes will be inspected at Bang
Sue and Hat Yai, and DRCs at Bangkok and Ban Phachi (tc he built).
Fac111t1es to be needed _ o _

In order to- conduct . the inspeétibn éhd ~repair of cars, such.
facilities as éhown'in_Appendix 4,4.9 will be néeded.

Furthermore, there wiil-be a need to.set up.mbre storage sidings due
to the increase of cars and integréted'éar operation, As thia will
require plénty of investmeht and time, making'full use of the 1dle
lines of the freight storage sidings located at the stations wiil be

tried.
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b=l Operation ContIo].__

(1) Pexrformance of regulat tine éperatioh

The trains are to be operatgd_acéqrdiﬁg to the diagram, - But opera-

tion may be'bbstructed'by anraccideﬁt or disaster, resulting in the

failure of proper train operation.
trains 18 an important duty for
reliability. But in SRT, delays

: imptoved.

Punctual pérfotmahoe-

1985 ig shown in Table 4.4.14,

Table 4,4.14

On~time Performance Record

Secufing scheduled operation of
transportation and is the basis for
oCCuY everydéy and have not yet been

ratico for all trains from 1987 ¢to

(%)
Year 1982 1983 1984 1985
Line 9/12 - 10/2 9/11 - 1D/1 10/21 - 11101 10/20 ~ 11/9
Northern 62 49 64 44
Southern 43 39 46 64
Eastern & 36 30 55 69
Northeastern

Hote: On-time Performance =

On-time trains (0 - 4 min) .

100

All trains

Deiay times by liﬁe and by type of train from October 20 to November

"9, 1985, are shown in Table 4.4.15.

On each line, delays of freight

trains are far greater than those of passenger trains. Particularly,

for the Southern Line, delays of freight trains are all too common.

It. is thqught that this is due to reqﬁired adjustments in train

operation, since freight trains have to bear this strain.

- 135 -




Table 4.4.15 Train Del&y:Time (Oct.

20 ~ Nov. 9, 1985)

(min.)

Line Type Express -Rapid : Ordinary Commﬁter_ 'Mikéd' Fréight
Northern 2,319 | 3,181 | 5,242 | 1,440 | 142 59,819
- 13.2 25,2 12 4 4 2 LJ3| 13304
Fastern & 1,971, 1,145. Jro,611. | 1, 364 1,697, |59,894
Northeastern 7.8 ' 10.3 : 8 9 2.9 10.1} - 148.9
Southern 621 | 1,300 | 4,506 | 1,146 | 3,636 75,083
5.7 8.3 9.3 4.4 10.8]  248.6
Note: The lower figure is the average per train, |

Nowadays, the solution of delay problems is a matter of ihpoftance.

‘As shown in Appendix 4,4,10, the major causes are as-folldws:

1) Waiting to cross and for clearancef :

2) Shunting waiting for yard clearance

3) Waiting for 10c0motives

4) Delays due to arrival trains

5) Waiting due to. loading and unloading

Tt seems that most of these are regarded as secondary factors while

the primary causes are unclear.

study the primary

factors in

1t is necessary to investigate and

detail,

following countermeasures can be taken:

1y A1l

staff mémbérs

.are to be educated

For -the time being,

S0. as

the

to understand the

" philosophy that regular operation is the most important factor.

2) Concerned staff members and top nanagement are to have discussions

on the countermeasures for and causes of delays,

3 'Various
strictly,
happen.

'4) In méking.up the train plan, .

equipment and

cars are to be maintained

time left open so as to absorb delays.

53) In planning the work

the fjxed time.
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2(2)-

Improvement.bf operation safety

It 1s wost dimportant for the operation safety standards of “the

transportation facilities to be raised and for safe tramsportation to

be'pfoﬁidéd. _Operation_acCidents'may'ﬁot only cause some delay but

‘also have a'5ad'effect'0n management, For this reason accidents have

Lo be_pieven&ed by all means.

. The number of operation accidents. that occurred amounted to

1

2).
3)-

&)
5)

1)

2

)

4)

5)

(3)

approximafély 3,000 per year, as shown In Appendix 4.4.11, The

following items are the major causes:

Damaged locometives

'Cars-créshiﬂg into crossing protectors
Objects thrpwn.at locomative

Hittiﬁg énimals

.Trains crashing into autos

Damaged locomotives accounted for approximately 60 per cent of all
operation accidents, The following countermeasures will have to be

taken to get rid of this problem,

Maintain and inépect the cars (especially locomotives) strictly and
do the best in parts management to control potentially troublesome
situations. '

Make efforts to raise their level of technology and make full use of

" existing fécilities..‘

Obsoleté equipment and facilities have to be renovated.
Introduce new safety equipment such as automatic signals, relayed
arrangements, and ATS,

Disseminate the importance of safety to the publice,

Improvement of dispatching system

The operation of trains 1s controlled by the Railway Dispatching

‘Offices located at 13 places all over the country as shown in

Appendix 4.4,12, Each- dispatcher understands the operating
conditions of tfains within the section he is in charge of

dispatching.,
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4)

5)

The following problematic poiutq ‘are pointed out conéefning-,the

dispatching system'

The dispatcher has difficulty in. understanding the condition of the:
entire railway line because he' 1s oceupied with graning the sltua~ 
tion of the section he 45 in- charge of. _

The operating conditions of trains. are lecorded on - paper in which
only the station and time lines are printed '

Dispatching equipment consists only of an outdated telephone.

it is very difficult to make alrangements for positive operation -
when there is a disorder in the diagram due to an accident, - '
In the case of operation atrangeméhts, it 1s necessary to change car
dperation and labor condiﬁidns,'-and COmmunicate :wifh- péSsengefs.
HoweVér,'it is not e&sy to get'in.toﬁch with.all-the”felated piaces

quickly.

In order to solve sﬁch problems the following countermeasures will

have to be taken.

Stu&y the conditions of operation throughout the railway line and
set up a cenLral dispatching office or railway. line 1nntructions
_office that can be reached easily. ‘

Use recording paper on which. the train plan is plinted - Describe
delayed trains on the paper or introduce a facility that_can.record
1t automatically, so that dispatchers éan concentrate on diépaﬁching
work _ '

Introduce ‘a CTC and wireless set and modernize the dispatching
equ1pment. -

Conduct positive opération arrangements,- : _

Imprové ‘and strengthen the dispatching qystém including saleé_
(passengers and freight), trains, and equipment.. In'additidn, maké

communication with related departments.
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. CHAPTER 5 Yard Function Assignment

5-1 jFutute;Raflway Freight Transportation and Policies for Yard Tunction

‘Assignments

1n.this_Chapter, baéed on the network of the freight vyards, yard functiom

_assighment will be described.

SRTfs future .freight transportation demand will continue to gradually
&eéliﬁe unless the competitive force of SRT in the transportation market is

étrengthened.

waevﬁt,_oﬁce the'Eastérn_Seaboard Development Program takes effect, devel-
opment.demands afegexpected, and a movement in the development of freight

demand should, theréfbre? be noted.

Generally; freight transportation facilities. (terminal, vyard, and main
track) have.been increased, improved or abolished repeatedly depending on
_thé demand'trend.  However,'the freight transportation capacity (freight
traﬁsportation -faciiities, cars, and personnel) has not always been in
aligﬁmgﬁt ﬁith demand, and it will be necessary to review the capacity for
the hEthéévefal years {or 5'years at the most) and to ereate a balanced

transportation system,

Hete, the rallway freight transportation is classified into (1) unit trans-
portation by commodity, (2) collective transportation through yards and (3)
container transportation, The basic principles for these are shown in the

following.
(1) Direct transpoftation should be employed as much as possible in

_'ﬁqnsideration of the economic transportation unit (minimum value of

_train composition), and the yards bypassed.
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(2)

(D)

The_ collectiva transportation,_ except for dilect transpottation,

should be built up into an efficient and reasonable transportation

syetem‘ Based on the OD Lable 'of collective transportation, an

optimum transportation system should be examined in coneideration of

the capacity of the respectlve yards and the yard network..-;f

The contalner transportation designed for, high elass miecellaneous

-cargos is expected to be a competitive force 1n the transp01tation
_market ‘on account of its d001 toqdoor quick delively and punetuality'
Cdn arrival time. Here, it is desirable to forn a network after test

_runs and by utilizing suffic1ent data.

5-2 Work Flowchaft'for Yard Function Assignment and:Units Used

As a’nhole,'thevwerk_flbnehart is eemprieEd:Qf:five'bideks'aS'shown'in

Figure 5.,2.1,

(1

(2)

(3

)

(5)

Preparation of all-cargo OD in 25 yard blocks.
Prepatatien of OD for directetransportation"by'eemmodity items.

Extracting ffem (1) a.eolieetineftfanepeftatien,OD ‘(loaded <car) by

”yards:exeept for (2), and_threughfdbtimiZation:(freight'Car:kilome«

ter-minimization) of empty ear_eontrol upon Such_OD;]prepaTation of

an'empty”car oD,
Preparation of a loaded/empty OD as a . yard relayZOD;”"

Based on (4), assignment of yard capacities'and yara poSitiOningfis
eptlmized (mlnimization of total relay time.) by the yard handling

-capac1ty table, relay table by OD, and network ‘table,

' Meanwhile, eptimlzatlon was done with linear programming applied to

the parts calculated for the empty' car control and . yard eapacity

'aasignment. Then, using the_capacity of the.respeetive yards for the

BRI



given'oﬁ,'rhe ﬁethod of use of the yards according to which the relay
time of all freight cars 1in all yards would be minimized, that is,

'_ optimized functiona] asaignment, is obtained

”TlAlso,‘the basic units_used in the foregoing work are as follows:

W

3y

Mean load per SRT freight ‘car
14 65 tons/car (1984) (Information Booklet 1985)

Miniﬁum'numbef bf units'0f fredight trains by commodity
Tabie.S;Z.l Minimum Number of Units of Train Compositions

Unit: Car/day

:Riég: chéf'ég%iculturéi 0il | Cement Miscellaneous
L products - _ | crarpos
10 - 20 {30 30 30

" Rice and agricultural.prddu¢ts are fluctuating and are thus taken to

be 1/1;5 to 1/3 of the 011, cement and miscellaneous cargos.

Yard block and OD conversion _

The. yard bloeks, including the 10 yards being studied, were divided
aé shown in AbpendixHS,Z.l. Also, OD conversion from the administra-
tive zomes - to 'fhése blocks was made, since the OD of the
administrative zones is not sufficient for grasplno the flow between
the yards..

The number -of cars per OD after conversion is shown in Appendices

- 5.2.2 and 5,2.3.
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Table 5,2t2__Distaﬁces betWeen.Eafdé

1o

PhitSanulok -

299

473

332

388 |

394

859

1,025

1,147

1,318

Ban_Phachi

174

.82

90

96 |

559

726

848

1,020

Nakhoh

Ratchasima. -

256

264

270

733"

900

1,022

1,194

Bang Sue _7

13

477

644

766 |

937

Bangkok

10

469

635

757

929

Mae Nam

490

657

779].

950

Chumphon

167

289

460

Surat Thani

122

_294

Thung Song

172

i0

Hat Yai
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)

Fig., 5.2.1 Work Flowchart of Functional Assignment
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(4) Capacities of main yards and yard rclay times
The yard capacities and relay timeq were detérmined Etom the resu]ts
of the primary field survey as shown in Table 5.2.3.

Table 5,2.3 Capacities of Main Yards and Relay Times

(As of 1984)

'Distripﬁ 1 - :Yard ' _ Cépaéity-_ ' Rglay-time__'
| . Phitsanulok :  §72-cafS/day.i .6 ﬁdurs:
) Ban Phachi | 186 12
NE Nakhon 268 | 1
VRatChasima o R : L
.BangTSﬁe  ' 5680 B | 9
¢ Mae Nam . 450 ' . io
 E New Port - | T _ 16
Chumphop : 156" 1   - 12.3
Surat Thani | 118 . 7.6
° - Thung Song 310 . 7 10 |
Hat Yai | 440 | | 15.4
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