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APPENDIX 6.4-2.1 OUTLINE OF EACH MASTER PLAN ALTERNATIVE

1 Components and Investment Size of Alternative 1

1.1 Marketing and Transportation Control

With regard to the railway transportation service and its markeling, it is crucial to establish
communication network and consolidation of a central organization to create a national
marketing network and to provide upgraded services for passengers and consignors.

In order to achieve upgraded services, Alteraative 1 cnvisages the introduction of such
hardware measures as an advance reservation counter for expréss passenger lrains at main
stations and a freight information system for the modernization of freight service marketing

and the efficient operation of freight cars.

In terms of the organizational structure, the current limited manpower level of the VNR
Headquarters is the cause of the difficulty of comprehensivcly and efficiently controlling both
passenger and freight transportation and teain operation. Consequently, increase of staff will
be required to steengthen the transportation service i addition to the general improvement
and modemnization of the Hanoi - Ho Chi Minh Railway.

By adopting the above-mentioned measures, efficient management and operation will become
feasible in terms of general marketing, ticket sales and control, transportation control, quick
acqulsmon of opcrattonal accident information and accident analysis, instruclion and training
and employment of emergency measures, etc. All these improvements will lead to a further

increase of the passenger and freight volumes.

1.2 Transportation Plan

The - following transpoitation blan has been prepared based on the basic policies for the
preparation of the Master Plan,

- (1) Basic Conditions for Train Operation (Common to All Alternatives)
1) Operation Systém

It is essential for a railway service to have an infegrated operation system set in place
to ensure safe, reliable, high speed and mass transporiation through the efficient
integeation of such infrasiructure as the track, rolting stock and slations, etc.
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The following operational safety system is adopted as the basis for such an
integrated operation system,

a.

b,

o

(="

Block System
Signal System

Interlocking System

. Train Safety System :

1 Token-less block system
3 colour indicate system using a multiple colourlight
signal '
Class 1 electrical relay interlocking at main stations
(10 stations under Alternative I'and 3 stations under

the other Alternatives) and Ciass 2 relay interlocking
at other stations

Provision of ATS {Automatic Train Stop)

Types of Trains and Their Formation

Table 1.2-1 shows the types of train services and their formation planned for the
railway service between Hanoi and Ho Chi Minh City, taking the current conditions
of the infrastructure, the infrastructure improvement plan, demand forecast and
prospecli\)é passenger convenience, etc. into consideration. Table 1.2-2 and Table
1.2-3 give similar information for Alternative Il and Alternative 1M respectively.

Table 1.2-1 Types of Trains, etc. Under Alternative 1 in 2010

. Max, s . Tfaction Approx. Transporta-
Category Type of Service Speed (km/ht) Train Formation Load (tons) | tion Capacity/Train
Limited Express 110 DEL+10PC+DEL | 350 450 persons
,':,“S?e N8 | Inter-Regional 110 DEL+10PC+DEL 350 | 520 persons
Tains
Express
Local 75 )mzms PCH+IBCC 260 400 persons
Through 50 Puiled by D18E 600 - 350tons .
e | Inter-regional %0 Pulled by DISE | "upto 800 upto 410 tons
Local 70 Pulled by 2 D1 2135 | - upta 750 upto 410 tons

Note: 110 kmvhr express trains will be served by new push-pull type diesel locomotives.

) BC =baggage car



Table 1.2-2 Types of Trains, eic. Under Alternative Hin 2010

Caegory | TypeofService | oo MoC |t Formation | 4o | R
Limited Bxpress 80 DASE+10PC 400 480 persons
FASSENEET | Tnfer-Reglonal 80 DISE+10PC 100 550 persons
Express
Local _ D1 2E+5PC+1¥;C égt; ____41;07p;r45;;5_ )
'_['hrough 80 Pulled by DISE 660 350 tons
’ri:ﬁ’;‘ Inter-tegional 80 Palled by DISE | upto 800 wptodi0tons
Local 70 P;ied by 2 "1)1;8: upto 750 _ up;o'd 10 tons
Table 1.2-3  Types of Trains, etc. Under Alternatives 1l in 2010
Category Type of Service Speel(:'?:l.n fhr) Train Formation Lz;gc(l:ggs) ﬁgﬁrg;pgi';ﬁ?;ﬁ
Limited Express 110 DEL+10PC+DFL 350 450 persons
.l:‘?;?flsgﬂ Inter-Regional DISE+10PC 400 1 530 persons
Express
Local 75 DI12E+5PC+IBC Zt;O 400 persons
Through 80 Pulled by D18E 600 350 tons
%‘:‘:ﬁzt . Ir-;ter-reglonal 30 Pulled by D1SE upto 800 upto 410 tons
Local 70 Pulted by 2 DI2Es upto 410 tons

Note: 110 km/hr express trains will be served by rew pushi-pull type diesel locomotive.

(2) Calcutation of Travelling Time

Calculation of the travelling time is based on the operation diagramme. The running
resistance and other calculation factors are those currenily used in Japan. Table 1.2-4,
Table 1.2-5 and Table 1.2-6 give the catculation resulls.

Table 1.2-4 Travelling Time Under Aliemative I in 2010

~Train Type Section Distance (km) | Travelting Time " Remarks
| Limited Bxpress: N Inclusive of some 70 minutes
Passenger Trains Hanon:- Ho Chi M_mh l_'7_2_6'2 24 hours - | for stoppages and spase time
Through Freight ren g - Inclisive of 13 houts for
Trains G. Ba; - 8. Than 1,705.4 40 hours Stoppages and spare time

A-6-7



Table 1.2-5 Travelling Time Under Alternative 11 in 2010

Teain Type Section Distance (km) | Travelling Time Remarks
Limited Express - - ' ) Inclusive of some 80 minutes
Passenger Trains Hanoi - Ho Chi Minh 17262 30 hours for stoppages and spare time
Through Freight . : Inclusive of 13 hours for
Tralns G.Bat - 8. Than 17054 43 hours stoppages and spare time

Table 1.2-6 Tfavelling Time Under Alternatives Hl in 2010

Train Type Section Distance (km} | Fravelling Time Remarks
Limited Express . R . _ : Inclusive of some 80 minutes
Passenger Traing Hanoi - Ho Chi Mmh 17262 25 hours for stoppages and spase time
Through Freight ' Inclusive of 13 hours for
Prains G. Bat - 8. Than 17054 41 hours stoppages and spare time

{3 Transporiatifm Plan

The transportation plan has been prepared based on the conditions described above and
the demand forecast results.

) Planning Conditions
+ Seat-Load Factor of Passenger Trains

All seats on the limited express and inter-regional express trains are reserved seats
and a seat-load factor of 80 - 85% is used for the transportation plan.

+ Load Efficiency of Freight Cars

Based on past performance records, a freight load efficiency of 85% is used.

s Freight Car Return Period

Based on past performance records and the prospective introduction of a freight
information system, the return eriod for freight cars is se1 at 9 days.

« Emply Car Rate of Freight Trains

The empty car rate of freight trains is set at 30%.

2) Resulling Transportation Plan

The following transportation plans for the different Alternatives have been prepared
with concréte figures for the number of trains for different sections, trairi- kulometers -
car-kitomelers and required nuraber of rolling stocks. '

A-6-8



a) Numberof '_l‘rains

“Table 1.2-7 Number of Trains for Different Sections (one way/day) under

Alternative 'in 2010
Statica Benoi G.Bat  N.0ish N,Binh  ¥ieh 0.0 . Hue  Ca ¥ang Q.¥gai Di.fri N.Trsag N.Ven 50, Than Saigon
(xa) 0 .52 8.3 146 3130 218 6383 7314 9279 1095.5 13143 15512 1TN0.6 1726.2
T i 3 v H T T T T T T 3

L.Exp. =3 fo— &

I.Exp, 3 - &
Local P. 3-8 3 2 —3 46 - i-5
. Total metz | ou e [u ] e ERTRE TR

e | ] b 3unnnnns eamaeees ' ' ' SRR

l_;F-I- e 3 ...................... 3 R . S S IR FT TR R SR R
tecal F R i I e o i o el B
. Total s | 9-10 10 | 90 5+7 | 1
6. Total ) w2 2 oo | 18 | 20 | m | oa | - || ow

Cf. L.Exp.: Liaited Express Passenger frainm. T.Exp.: lnter Regional Express Psssenger Trakn. Local PP Loca) Passenser teain.
T.F.T.C Theough Freisht train. [.F.T.% Enter Regional Freight train. Local F.: local Freight traia,
Table 1.2-8 Number of Trains for Different Sections (one way/day) under
Alternative Il in 2010

Station Kenol 6.8at  ¥.Dinh N.Binh  Yinh D Hoi Hue Da Nang Q.¥gad DAi.Tri N.Trang X.¥an So.Thaa Saigon
(ks) 0 .2 6.3 146 3190 5208 68813 734 €279 10955 1349 1812 1N0.6 1728.2
L.Exo. - e g : 3 g ' 3 ‘ s

L. Exp. 3 : 4 : 3 4
tocal P. e 2 — 2 3 2

P. Total 3 I 3 8 9 9

LEL | | feeeeeeeeees Fevermnrmnn e cerasamannn §omssseensrenns e gonsmmmmenns

1.f.7T. v Bevi e PP PTIT PR I ......................  ISRRTRTTIPETTRIIP I | CERTPITII L Jemrernrmnnnenan

Local F. L g gt gt 320 - ——— 2 0 - -

F. Tolal s ] s | w0 | s |8~ 1 5 o | 1

6. Tatal w | o | e | ou Jeard i3 2 | 1] B | w

Ct. L.Exp.:
1.F.T.:

Local P.: Locai Passenger tcaia.
Lecal F.: Local Freight tratin.

Liaited Express Passenger Traln. {.Exp.. [nter Regional Express Passeager Train.
Through freieht train. §.F.T.: later Regional Freight train.

Table 1.2-9 Number of Trains for Different Sections (one way/day) under
Alternative [l in 2010

Kanoi Da Neng Q.Ngai Di.Tri N.frene X.Nan So.fhan Saigon

Station- €.Bat  N.Dinh N.Binh Vieh  O.Hol - Hua

{ke) 0 5[.2 88.8 114.6 9.4 5218 £33.3 79i.4 92713 [093.5 1314.9 lSSlI.Z 1710.6  1726.2

[ ) [ ' 1 [ . ] 4 . *

. H [y ¥ 3 T H 1 » ¥

L.Exp, = { = 9

[.Exp. 3 i

Locel P. 3 L]

P. Total 10 a2

1.5.1. '

LE T, T I

toeal F. | fe g o 3t g e e e e

F. ‘Total s g+ 10 7.8 6 5 1
6 Totat] | 15 9~ 20 17 ~18 (8 7 ] 13 |

©Cf. L.Exp.: Lisited Express Passencer Train. LExp.:
© O LFLT.C Throuth Freight train, I.F.1.2

nter Reglonal Express Passehger Traln. local P.t Local Passenger trair.
nter Regional Freight train. Local £.: Local Freight train.

a— -



b) Train-Kilometers and Car-Kilometers

Table 1.2-10  Train-Kitometers and Car-Kilometers (km/day) Under Aliernative Iin 2010

Train Train- ) Car-KiIomele(s
Type Kilometers PC FC DL

Passenge.r_- Limited Bxpress 17,260 | 172,600 - 34,5.20
S| wam | wsew |- | o
Loca_l 13,300 79,300 - 13,300
Sub-Total 45,720 404,000 - 78,140

Freight ‘Through 10,360 - 16,360
Inter-regional 6“.‘7';)”_— - 396,100 | 6,710
l_;cal 7,360 - i l4.723_—
Sub-Total 24,430 - 396,100 31,790
Total 76,150 404,000 396,100 109,930

'Note: - Figures do not include the travelling kilometers of forwarding trains and locomotives travelling
alone, elc.

Table 1.2-11 Train-Kilometers and Car-Kilometers (km/day) Under Alternative I in 2010

Car-Kilometers

Train Train-
Type Kitometers rC rC PL
Yassenger | Limited Express 10,360 103,600 - 10,360
E‘E;:f}ici"i_— nao | e | - 11,270
Local 7,400 44,400 - 7,400
Sub-Total 25,030 260,'?00 - 20,030
Freight Through 10,360 - 10,360
Inter-regional 6,110 - N .312,1'00 ' ———_677}_
7Loca] - o 3,390 _ = m—;.'?? |
Sub-Total 20,460 - 32100 23,850
Total 49,490 260,700 32100 | 52880

Note: Figures do not include the travelling kilometers of forwarding trains and locoritotives lravel]ing'
alone, etc.
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Table 1.2-12 Train-Kilometers and Car-Kilometers (kin/day) Under Altematives H1 in 2010

. . Car-Kilomelers
Train Train-
_ Type Kilometess pe FC DL
Passenges ] Limited Express 13,700 137,000 - 13,700
Inter-regional ) o
Bxpress 12,700 127,000 - 12,700
_ Local 12,700 127,000 - 12,700
Sub-Total 3,100 391,000 - 39,100
Freight Through 10,200 - 10,300
Inter-regional 6,300 - 343,300 6,300
Local 5,800 . - 11,500
Sub-Total _ 22,400 - 343,300 28,100
Total . 61,500 - | 391,000 343,300 67,200

Note: Figures do rot include the travelling kitometers of forwarding trains and locomolives travelling
alone, etc.

¢) Required Number of Rolling Stocks

Table 1,2-13 Required Number of Rolting Stocks Under Alternative Iin 2010

(Unit: cars)
C g .
Train Required Number of Roll_n?g Stocks .
Type NewTrain| DISE | DI2E PC FC
Passenger h‘f:‘ﬁfgjgfo’;ﬂ‘fgp‘ ws | 40 trains - - - -
Local - - 50 282 -
Sub-Total 40 trains - 50 282 -
L Through;
Freight Inter-regional T 38 - T -
| Locat - - 64 - -
Sub-Total - | 38 64 - 16,300
Tetal : 40 trains K} 114 282 6,300

" Note: © Limited express and express trains: 800 km/day, local passenger trains: 270 km/day, through and
inter-regional freight trains: 450 km/day, local freight trains: 230 km/day.
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Table 1.2-14 Required Number of Rolling Stocks Under Alternative H in 2010

{(Unit: cars)
Train Required Number of Rolling Stocks
Type NewTrain | DISE | DI2B PC FC
. Lintited Express;

Passenger lggg_rggi;fg‘féipfess - 42 - 420 -
Local - - 30 168 -
Sub-Total . a2 30 588 -

"

. Through;

Freight Inter-regional B 38 ~ - B
[ocal - - 42 - -
Sub-Total - 33 42 - 5,300
Total - 80 7 588 | 5300

Note: Limited express and express trains: 520 km/day, local passenger trains: 250 km/day, thiough
and inter-regional freight trains: 450 kmn/day, local freight trains: 160 km/day.

Table 1.2-15 Required Number of Rolling Stocks Under Alternatives 1H in 2010

_(Unil: Cars)
. : ,
Train Required Number of Rolling Stocks )
Type New Train | DISE DI2E PC ¥C
Passenger h;’;‘jfff;&ﬂ‘fg;pms _ __—1—3 trains 21 - 210 -]
Local - - 40 222 -
Sub-Tolal 13 trains 21 40 432 -
. Through;
Freight Inter-1egional - 38 A - 5,700
Local - - 50 -
Sub-Total - 38 50 - 5,700
Total 13 trains 59 90 432 5,700

Note: Limited express and express irains: 780 km/day, local passenger trains: 340 knifday. through
and inter-regionat freight trains: 440 km/day, local freight trains: 120 km/day. _

. fA.‘.é.
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1.3 Civil Enginsering Facilities

(i) Bridge and Tunnel Improvement

Under Alternative §, bridges and tunnels will be improved in the following manner.

1) In Connection with Train Operation
« Those bridges and tunnels posing a safely hazard will be improved.

+ Those bridges and tunnels currently restricting train speed will be improved,

2) Bridges Submerged at Time of Flooding

« The elevation of those bridges of not less than 20m in len'g'lh will be raised as part
of the improvement work.

+ The elevation of those bridges of less than 20 m in length will not be raised this
time but will be raised when the adjacent subgrade is raised in the future.

« With respect to the bridges tocated in the section between Vinh and Thuan Ly, all
the bridges in the selected sections which are highly velnerable to flooding will be
raised.

Table 1.3-1 Bridge Improvement

Number of Bridges A ggfegaté Length Cost
628 19.7 km 430.4 million US$

(9 bridges already appraised by the OECF are not included.)

Table 1.3-2 Tupnel Improvement

Number of Tunnels Aggregate Length Cost
27 7.8 km 55.4 million US$

(2) Track and Stations
The common components of all the Alternatives are as follows.

) .'Ni necessary improvemems will be conducted to atlow a travelling speed of 80 - 110
kny/hr between stations. '

« Improvement Priofity
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@ 27 kg rail and 30 kg rail sections and those sections posing a serious safely hazard.

@ Sections subject to a travelling speed of 80 - 110 km/hr where lmprovemcm will
sngmficantly reduce the travelling time.

1) Track Reinforcement
a. Rails
« 27 kg rails and 30 kg rails will be seplaced by 43 kg rails (25m int length).

+ The present length of 12.5m of the 43 kg rails will be doubled through on-site
welding work.

* Long welded rails will be used at those sections where ever feasible (R >
600m)

b.  Turnouts

All turnouts on the main track will be renewed by ordinary turnouts {(V < 70
km/hr), improved type turaouts (V < 80 km/hr) or high speed turnouts (V = 80
km/hr) depending on the train passing speed.

c. Sleepers

+ All wooden and steel sleepers at those sections where radius (R) is more than
600m will be replaced by improved type concrete block sleepers. The
faslcning'system will also be improved. The laying density will be 1,660
sleepersfkm.

+ The number of wooden sleepers will be increased from 1,600 sleepers/km to
1,720 steepersfkm at those sections where R is 600m or less.

+ The existing concrete block sleepers will be rep]aced by improved type
concrete block sleepers and the fastening system witl also be improved.

d. Ballast

The minimwm ballast thickness wilt be 25 ¢cm.

2} Roadbed Improvement

The roadbed at those sections posing problems in terms of train operation and its
maintenance will be improved. Depending on the roadbed situation; the
improvement work will involve auger agitation type grouting or the complete
replacement of the existing roadbed, |
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3

4

5)

6)

D

8

9)

Cant and Transition Curve Improvement

In sesponse to the introduction of a maximum speed of 110 km/hr, the cant and
transition curve will be revised where necessary.

Curvature Improvement

The radius of the curvature at one particular curved section which greatly hinders the
speeding up of operation and the improvement work of which poses little difficulty

~ will be improved to 600m (207.884 km site).

Level Crossing Improvement

All level crossing sites will be paved with asphalt and safety fencing will be erected
along the track near level crossings to prevent any unnecessary invasion of
pedestrians on the track,

Maintenance Equipment

New maintenance equipment will be procured, consisting of one high speed track
inspection car, 6 MTTs, 3 sets of crusher and quality control apparatus to produce
suitable ballast and miscellancous track maintenance tools and equipment (tic
tamper, crang type rail traverser, rail transporter and rail cuiter, etc.)

Stations

Four new signal stations will be consiructed to secure sufficient track capacity. In
addition, new storage siding will be introduced at s1ations where necessary.

Disaster Prevention Facilities

Slope improvement work, falling rock preventive constructions and protective
fencing and the installation of falling rock warning devices will be conducted at
those sections posing a safety hazard in terms of train operation. In addition,
drainage facilities will be introduced at those sections which pose a safety hazard in
termis of (rain operation, a maintenance hazard andfor environmental hazard.
Furihermore, new high banked track will be consiructed for a total length of 57 km
due to the high vulnerability to flooding.

Station Square Improvement

“The station square will be improved at 6 major stations together with the installation

of a car park and bicycle park for better feeder services. (The subject stations are

" Hanei, Vinh, Hue, Da Nang, Nha Trang and Ifo Chi Minh City.)
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Table $.3-3 Track and Station Improvements

i Cost (million US$)
Track Improvement (Rails; Sleepers; Tumouts; Ballast; Fastenings) ]
Roadbed Improvement {50 km)

Cant and Transition Curve Improvement
Curvature Inprovement (at one site)

;.;\jel crossing improvement {860 sites) |
Maimc:-tance Equ;;;em | _ o i
Sub-Total S 275
Station Iprovement -

(4 New Signat Stations; 6 Station Squares; Storage Siding) 3t
Disaster Prevention Facilities o - .

(Stope Improvement: 160 km; Falling Rock Preventive Constructions: 2 kny;

Falling Rock Warning Systenm: 20 ke, Drainage Improvement: 130 k) 45

_Banking 1o Prevent Flood Damage (57 km) : 59

Total 410

1.4

Electrical Facilitios

(1) Signalling Facilities

In preparing the Master Plan, it is assumed that those sections using the tablet block
system will be completely replaced by the token-less block systein by the end of 1995,
such replacenient being undergoing currently.

2)

3)

Introduction of Colourlight Signals

'All existing semaphore signals wilt be reptaced by electric, multiple colourtight
signals for easy recognition at night. The new electric signals will be the same as the
existing electric signals (3 colourlight type).

Improvement of Iterlocking Devices _

+ Class 1 relay interlocking devices will be inlfoduccd at 10 key stations.

+ Class 2 relay interlocking devices will be introduced at all other stations.

Power Units

A power unit will be newly iistalled or improved at all stations with the construction
of a new power disiribution cable to secure the essential power source for the
introduction of colourlight signals and the impravement of inteslocking devices.
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4)

5

Installation of ATS System

An ATS system will be installed at all slations as a back-up safcly measure in the
case of a train driver not properly reacting to signat signs. This system wilt improve
the degree of train saféty in and out of stations.

Safely Facilities for Level Crossings

A train approach waming'system will be niewly installed at the main level crossings
near urban areas and at national roads to improve level crossing safety and to make
the duration of closure in respense to an approaching train appropriate.

Table 1.4-1 IlllpfOVelllellls'of Signalling Facilities

_ Item _ _ Unit | Quantity { Cost (million US$)
Introduction of Colourlight Signals Station 143
Improvement of Inteslocking Dx;:i_c;—smwwm“_ w;lua-l—ion 153
Installation or Improvement of Power Units Station 166
Installation of ATS System 1 Station | 166
Installation of Level Crossing Safety Facilities Site 200
Total 61.9

(2) Communication Facilities -

As the existing communication network and communication equipment are out of date

and aged, fundamental modernization of the communication system will be conducted.

D

2)

Communication Line

The existing open-wire communication line has such problems as qualitative
deterioration and channel shortage. These will be solved by the underground taying
of composite communication cable (8C + 30P with optical fibre and metal) along the
entire track. In addition, a distribution box and MDI will be installed at each station.
TBs will be installed at 1 km intervals between stations.

Transmission Facilities -

‘By today's technical standards, the existing carricr facilities and radio facilities are
antiquated and tack sufficient quality and capacity to meet the future communication
deimand. Optical transmission facilities capable of sending data at a rate of 34
Mb/sec will be introduced taking the required investment size and future
maintenance work requirements into consideration. |
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3) Switchboards

The present manval switchboards will be automated (14 will be replaced and 16 new
sub-switchboards will be installed) to improve the telephone exchange network
which will become the core for future hifermation conveyance in view of the
establishment of an instant access lelepho'ne network beiween Hanoi and Ho Chi
Minh City. The terminal facilities at cach station witl consist of at least 2 telephone
sets and on¢ facsimite machine, '

4) Data Transmission Facitities

In order to improve the passenger service, a terminal for the reservation system for |
limited express and inter-regional express trains will be introduced al major stations.
In addition, a freight information system will also be introduced and términals witl
be installed at those statioris with a large freight handling volume, in order to
modernise freight opesation and to achieve the efficient use of freight cars,

5) Terminal Facilities

a. The existing centratised telephone system at each station and yard telephones
will be renewed.

b. A local radio communication system to improve communication within stations
and with manned level crossings and bridges will be introduced.

¢. A talk back system will be introduced at large stations where shunting
frequently takes place for betier communication purpases.

Table 1.4-2  Improvements of Comimunication Facilities

Item - Unit | Quantity | Cost (million US$}

Construction of New Communication Line km 1,726

Installation of New Transmission Facitities set -

Renewal of Switchboards set Co14

lns1aliation of New Data Transmission Facilities | ‘system | =~ "2

Improvement of Terminal Facilities set ) 1 _
Total 105.2
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1.5  Rolling Stock and lts Maintenance

(1) Rolling Stock

1) Pre-Conditions for Rolling Stock Plan (Comimon to All Alternatives)

a.

b.

Rollmg stock plan is made only for Hanoi - Ho Chi Minh Railway.
Locomotives

® The existing SLs, D4Hs, D9Es and standard ghuge locomotives are
condemned before 2010 or reserved as spare locomotives in and after 2010.
Thiese locomotives are excluded from the rollinig stock plan upto 2010.

® The new locomotives will be DI2Es and DIREs in view of locomotive
standardisation.

@ The existing D11H (10 locomotives), DI2E (40 locomotives), DI3E (14
locomotives) and D18E (16 locomotives) will be rehabilitated after the age
of rolling stock wilt reach 15 -20 years old.

@ D1IH and D13E will be utilised as eqoivalent to DI2E. Namely, existing
nuwmber of D12E is 64.

Passenger Coachs and Wagons

The existing passenger coaches and wagons equipped with plain bearing are
condemned before 2010 or reserved as spare cars in and after 2010. These cars
are excluded from the rolling stock plan upto 2010.

Existing Number of PC and FC for Hanoi-Ho Chi Minh Railway

Existing number of PC and FC for Hanoi-Ho Chi Minh Railway is calculated
based on the following ratio of passenger-km and ton-km in 1993 between all
Viet Nam Lines and Hanoi-Ho Chi Minh Railway.

Passenger-kilometers 1,720,984: 1,400,530 = 100: §1.4
Ton-kilometers 978,132: 601,797 = 100: 61.5

Olﬁer

I)ining_éars,- baggage cars and mail cars will be connected to trains
appropriately, but are not included in the rolting stock plan, because their
operation pian is not clear.
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2) Rdlling Stock Plan
a.  Introduction of New High Speed Trains

40 new high speed trains will be introduced to serve as limited express
passenger trains connecting Hanoi and Ho Chi Minh City in 24 hours and as
inter-regional express passenger trains.

b. 50 D12Es and 22 D18Es will be newly procured to serve as local passenger
trains and freight trains. ' '

c. 4,800 wagons equipped with roller bearing will be newiy introduced.

d. No new passenger coaches will be introduced as the existing fleet equipped
with roller bearing is sufficient to meet the demand.

e. The improvement plan and investment cost of rolling stock are shown in Table

1.5-1.
Table 1.5-1 Improvements of Rolling Stock
Ttem Unit- | Quantity | Cost (million US$)

New High Speed Trains Train 40
' New DI8Es o kk Car 22 -
 New D128 Cs | 50

New Wagons : - : Car 4,800

Rehabititation of D11Hs Car 10

‘l;ehabilitalion of D]3E;:U.'1d D18Es o Car -30

Rehabilitation of D12Bs Ca | - 40

Total 4986

(2) Rolling Stock Maintenance

The following reinforcement of the maintenance facitities, improvement of the work
method and consolidation of the spare parts inventory, cte. will be conducted to ensure
the reliable maintenance of the rolling stock.

1) Maintenance Facilities for New High Speed Trailis'(DEL'and' PC)

- DEL maintenance facilitics will be introduced at the Gia Lam Workshop for the
DEL of high speed train,
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2)

k)

4)

5)

- New facility will be introduced at the Gia Lam Workshop for the maintenance of
the air-conditioning system of PC of high speed train.

- Sewerage disposal facility will be introduced at the Gia Lam Workshop, Hanoi,
Vinh, Da Nang, Nha Trang, and Saigon Station Yards {o treat sewage from the
toilets and wash basins in high speed trains,

DEL Maintenance Facilitics

In view of the general inadequacy of the current DEL inaintenance facilities, the
relevant facilities at the Gia Lam Workshop and various depots will be improved.

Preparation of DEL Spare Parts

Spare eqinipments or parts used for DELs will be stocked at the Gia Lam Workshop
10 shorten the DEL maintenance cycle time with a view to reduce the DEL staying
days for maintenance at the Workshop and to improve DEL operation efficiency.

Modernization of PC and FC Maintenance Work

The machinery and equipment at the workshops and various depots responsible for
PC and IFC maintenance will be introduced and upgraded.

Efftuent Treatment Plant

An oit separator and pH treatment unit, etc. will be installed at the depots to treat
cffluent from maintenance work.

Table 1.5-2 Improvements at Gia Lam Workshop and Depots

Item Cost (million US$)

Buildings and Structures, etc.

Gia Lam Workshop Machinery, Equipment and Tools, etc.

Spaie Parl.S '

© Sub-Fotal 45

Dian Workshops/ 7 Buildings and Structures, ete.

Depots Machinery, Bquipment and Tools, etc.

Sub-Total ' 20

Total - ) : 65
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1.6  Total Investment Cost
The totat investinent cost under Alternative I is given in Table 1.6-1.

Tabte 1.6-1 Total Investiment Cost Under Alternative |

- Ttem Cost (million US$)

Track ' 275.0
Stations 310
Disaster Prevention 1040
Bridges 430.4
Tunnels : 554

Signalling 61.9 N
Communication 1092
Rolfing Stock - 498.6
| Workshop and Depots | 650
"olal 1630.5

2 Components and Investment Size of Alternative II
2.1 Marketing and Transportation Control

All aspects of the marketing and transportation control under Alternative IT are the same as
those under Alternative L.

2.2 Transportation Plan

" The transporiation plan under Alternative II is basically the same as that under Alternative 1.
However, the over-rtding necessily to minimise investment ‘in railway infrastructure
necessitates the adoption of a maximum operation speed of 80 km/hr and some slow speed
sections of 40 km/hr - 60 km/hr will remain at bridges, eic. No new folling stock wilt be
procured and limited express trains will be pulled by DI18Es and cbmprised of existiﬁg
passenger cars. The main differences between Alteraative 11 and Allemative‘l are explained
below. ‘

@ The Class 1 electrical relay intertocking devices referred to in 1.2 will be tntroduced
at 3 stations instead of the 10 stations under Alternative 1. '
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@

@

2.3

‘The limited express trains and express trains wilt comprise the existing rolling stock
(D18Es and others capable of running at 80 km/hr).

The teavelling tinme of a limited express train between Hanoi and Ho Chi Minh City
will be 30 hours and the train - kilometer figures are the smallest of all the

Alternatives (see 1.2).

Civif Engineering Fa_cilitiés

(1) Bridge and Tunnel Improvement

Under Alternative I, bridges and tunnels will be improved in the following manner.

1)

)

In Connection with Train Operation
« Those bridges and tunnels posing a safety hazard will be improved.

« Those bridges and tunnels currently restricting train speed to under 40 km/hr will
be improved.

Bridges Submerged at Time of Flooding

» The elevation of those bridges of not less than 20m in length will be raiscd as parl
of the improvement work.

+ The elevation of those bridges of less than 20m in length will not be raised this
time but will be raised when the adjacent roadbed is raised in the future.

. With respect to the bridges located in the section between Vinh and Thuan Ly, ali
the bridges in the selected sections which are highly vulnerable to flooding will be

raised.
Table 2.3-1 Bridge Improveinent
Number of Bridges Aggregate Length Cost
437 12.6 km 306.8 million USS
(9 bridges already appraised by the OECF dre not included.)
Table 2.3-2 Tunnel Improvement
‘Number of Tunnels | Aggregate Length ~ Cost
27 7.8 km 50.3 miltion US$
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(2) Track and Stations

The basic concept of improvenient is the same as that under Aliernative I The main
components of the improvement work under Alternative Il are outlined below, focusing
on the differences between Alternative 1 and Allernative 1.

1) Track Reinforcement

a.

Rails
« 27 kg rails and 30 kg ratls will be replaced by 43 kg rails (25m in length).

+ The present length of 12.5m of the 43 kg ‘rails will be doubled through on-site
welding work.

» Long welded rails will be used at those sections where ever feasible (R >
600m) and effective.

Turiiouts

All turnouts on the main track will be renewed by ordirary turnouts (V < 70

km/hr).

Steepers

» All wooden and steel sleepers at those sections where radius (R) is more than
600m will be replaced by improved type concrete block sleepers. The
fastening system will also be impi‘ovcd. The laying density will be 1,660
steepers/km. . '

+ The number of wooden sleepers will be iﬁcreased from 1,600 sleepers/km to
1,720 sleepers/kin at those sections where R is 600m or less.

+ The density of the existing concrete block sleepers will be increased from
1,440 sleepers/km to 1,660 sleepers/km, accompanied by improvement of the
fastcning system. ' '

Ballast

+ The minimum ballast thickness will be 25 cm for those sections where a train
speed of 80 km/hr is feasible.

+ The minimum ballast thickness for other sections will be 20 cm.,
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2)

3)

4)

)

6)

7

8)

9

Roadbed Improvement

"The roadbed at those sections posing problems in terms of high speed train operation

and its maintenance will be improved. Depending on the roadbed sitnation, the
improvement work will involve auger agitation type grouling or complete
replacement of the existing roadbed.

Cant and Transition Curve Improvement

In response to the maximum speed of 80 km/hr, the cant and transition curve will be
revised whete necessary.

Curvature Improvement

See Alternative L.

Level Crossing Improvement

Those level crossings where track improvement work will be conducted will be
paved with asphalt and safety fencing will be erccted along the track near these level
crossings to prevent any unnecessary invasion of pedestrians on the track.

Maintenance Equipment

See Alternative I,

Stations

Oie signal station will be constructed to secure a sufficient track capacily. In
addition, new storage siding will be introduced at stations where necessary.

Disaster Prevention Facilities

Slope improvement work, fall rock preventive constructions, prolective fencing and
the installation of falling rock warning devices will be conducted at those sections
posing a safely hazard in terms of high speed train operation. In addition, drainage
fac:lmes will be mtroduced at those sections which pose a serious hazard in tenms of
train operauon safety, a maintenance hazard andfor environmental hazard., Other
improvement features will be the same as those under Alternative .

Station Square Improvement

See Alternative I,
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2.4

Table 2.3-3 Track and Station Improverents

Cost (ntillion US$)

Frack Improvemen (Rails; Sleepeis; Tumouts; Ballast; Fastenings)

Roadbed Improvement (25 km)

Cant and Transition Curve Improvement

Curvature limpravemenl {at one site)

Le\cl Crossmg Improvement (420 s:les)

Maintenance Equipment

Sub-Total 212
Station Improvement :

{1 New Signat Station; 6 Station Squa:cs Storage Siding) 29
Disaster Prevention Facilities

(Slope Improvement: 80 km; Prevention of Falling Rocks: 1 km: Falling

Rock Warning System: 20 km; Drainage Improvement: 70 km) 26
Banking to Prevent Flood Damage (37 km) ' 59

Total 326

Electrical Facilitios

(1) Signalling Facilitics

Alternative L.

+ Safety Facilities for Level Crossings

A train approach warning system will be newly installed at 57 level crossings, mainly

located in urban areas.

+ Installation of Class 1 Relay Interlocking Devices

Instead of at 10 stations under Altemauve 1, Class 1 relay interlocking dcv:ces will be

installed at 3 stations,
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“Table 2.4-1 Improvement of Signalling Facilities

_ Ttem ' Unit | Quantity| Cost(million US$)
Introduction of Colourlight Signals " Siation 140
Improvement of Interlocking Devices | Station | 143
Rencwal of Power Units o Station 23
Installation of ATS Sy;;em o ‘m-__ Station 7763
Introduction of Level Crossing Safety Facilitics wSile - 57
Total -~ - ' ' 454

(2) Communication Facilities

The basic concept of improvement is the same as that under Alternative I except
for the following differences.

+ The capacitly of the composite communication cable conductor is reduced to
4C + 20P.

« TBs will be installed at 2 km intervals instead of at 1 kni intervals.

+ 8 key switchboards will be automated because of their crucial importance vis-
a-vis the creation of a telephone exchange network,

+ The existing terminal facilities will be replaced without any new additions.

Table 2.4-2 Tmprovement of Communication Facitities

- Ttem Unit | Quantity| Cost (miltion US$)
Construction of New Communication Line km 1,726
Installation of New Transmission Facilities ;el i
Renewat of Switchboards - sel 8
Iﬁstallaﬁon of New Data Transmission Facilities | system 2
Imptovement of Terminal Facilities st 1
Total : 8712

2.5 Rolling Stock and its Maintenance

(1) Rolling Stock
1) Pre-Conditions for Rolling Stock Plan

 See Alternative I.
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2) Rolling Stock Plan

a. No new high speed trains will be introduced as the target lr'avcll'ing time
between Hanoi and Ho Chi Minh City is 30 hours.

b. 8 DI12Es and 64 D18Es will be newly procured to serve as both passenger and
freight trains.

c. Passenger cars for limited express and inter-regional express services will be
air-conditioned for increased passenger comfort,

* The air-conditioning system will be installed for the existing 47 first class
steeping cars, 87 first class coaches and 73 second class sleeping cars along
with their rehabilitation,

» In view of the shortage of passenger cars, 16 first class sleeping cars, 18 first
class coaches, 32 second class sleeping cars and 91 second class coaches,
totalling 157 cars, all of which will.bc air-bohdilioﬁed, will be newly
manufactured.

+ 14 new second class coaches will also be manufactured for the local
passenger service.

» 3,800 new wagons equipped with roller bearing will be manufactured,

+ The investment plan of rolting stock are shown in Table 2.5-1.

Table 2.5-1 Investment Plan of Rolling Stock

tem Unit | Quantity | Cost (miltion USS)
New D18Es Car 64
New D12Es Car 8
New Passenger Cars Car - 157
New Wagons Car 3,800 N
Rehabilitation of D1 1Hs | car 10
 Rehabilitation of D13Bs and D18Hs ca | 30
Rehabititation of P12Es Car - 40
Rehabilitation and | First Class Sleeping Cars - Car 47
Air-Conditioning { First Class Coaches Car 87
of Passenger Cars { Second Class Sleeping Cars Car 73
Second Class Coaches ca | 14 B
Total _ . 3583
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(2) Rolling Stock Maintenance

The basic concept of improvement and the planned new facilities are the same as those
under Alternative 1 except that the maintenance facilities for high speed DELs and PCs
and the provision of DEL spare parts have been withdrawn.

Table 2.5-2 Improvements at Workshops and Depots

Item ‘Cost (miltion US$)
Gia Lam | Buildings and Structures, etc.
Workshep Machinery, Equipment arid Tools, étc.
_ Sub-Total 34
Dian Workshop/ | Buildings and Structures, etc. o _
Depots Machinery, Equipment and Tools, etc.
Sub-Total 19
Total 53

2.6 Tota!l Investment Cost

The total investment cost under Alternative Il is given in Table 2.6-1.

Table 2.6-1 Total Investment Cost Under Alternative 11

Ttem Cost (million US$)
Track 2120
Stations 290
Disaster Prevention 850
Bridges 306.8
Tunnels 50.3
Signalling 454
'ammunicalion 81.2
[ Roting Stock 358.3
Workshops and Depots 53.0
= Total 1227.0
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3 Components and Investment Size of Alternative 111
3.1  Marketing and Transportation Control

All aspects of the marketing and transportation control under Allerative 1 aré the same as |
those under Alternative 1.

3.2 Transportation Plan

The transportation plan under Alternative 111 is basically the same as that under Alternatives |
and 11, However, a maximum train speed of 110 km/hr is adopted with a slower 80 knv/hr
being adopted for those sections where 110 km/hr is impractical because of the limitations
imposed by the curvature, etc., making use of the relatively smaller investment size,
Consequently, new rolling stock will be procured to provide a limited express service to
shorten the travelling time between Hanoi and Ho Chi Minh City to approximately 25 hours
which is one hour longer than that ¢nvisaged by Alternative I (see 1.2). The main differences
between Alternative HI and Alternative 1 are described below,

® The operational safety syslem in the form of relay interlocking devices will be the
same as that under Alternative 11

@ New rolting stock will only be procured for the fimited express service.

. ® The 110 km/h- sections are shown in Table 3.2-1.

Table 3.2-1 List of 110 km/hr Sections (all bridges, cte. witl be improved)

Maximum Speéd of 110 km/hr Sections Length (km) Remarks
Thuong Tin {17.4) - Cho Tia (25.5) 8.1
Don Van (44.7) - Cau Yen (1204) o 5.1 -
Nghia Trang (161.0) - Khoa Truong (229.0) ) 68.0
Cau Giat (261.0) - Yen Due (351.5) 90.5 .
Huong Pho (386.8) - Tan Ap (408.7) . . 219
Ngan Son (488.8) - Thua Luu (741.6) - 2528 L
Le Trach (804.1) - Hoa Vinh Tay (940.4) 136.3
‘Tam Quan (1,004.3) - Phu Cat (1,070.9) {666
Dai Lanh (1,232.2) - Ca Na (1,436.3) . 204.1 ]
S. Lo_rlg Song (1,465.5) - Muong Man (1,551.2) 85.7
Total Length ' 1.009.7

Notes: 1) All slow speed sections, excepting 18 sections where the cequired slow speed is not
less than 40 kmyhr, in the above 110 km/hr sections will be improved.
2) Inthe case of 80 km/hr sections, those slow speed sections of less than 40 k/hs will
be improved. . _
3) The total length of 80 km/hr sections is 716.5 km.
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3.3

Civil Engineering Facilities

(1) Bridge and Tunnel Improvement

Under Alternative I11, bridges and tunnels will be improved in the following manner.

1y

2)

In Connection with Train Operation

« Those bridges and tunnels posing a safety hazard will be improved.

+ Those bridges currently restricting train speed to under 40 km/hr will be improved.
+ AH bt 18 stow speed bridges in the 110 km/hr sections will be improved.

+ Those tunnels currently restricting train speed wilt be improved.

Bridges Submerged at Time of Flooding

+ The elevation of those bridges of not less than 20m in length will be raised as part

of the improvement work.

+ The clevation of those bridges of less than 20m in length will not be raised this
time but will be raised when the adjacent roadbed is raised in the future.

+ With respect to the bridges located in the section between Vinh and Thuan Ly, all
the bridges in the selected sections which are highly vulnerable to flooding will be
raised.

Table 3.3-1 Bridge Improvement

Number of Bridges Aggregate Length Cost
555 164 km 374.0 mitlion US$

(9 bridges already appraised by the OECF are not included.)

Table 3.3-2 Tunnel Improvement

' Number of Tunnels Aggiepaté Length Cost
27 7.8 km _ © 554 million US$
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(2) Track and Stations

The basic concept of improvement is the same as that under Alternative 1. The main

components of the improvement work under Alternative 11T are outlined below, focusing

on the differences betweéen Alternative 11 and Alternative I.

1D Track Reinforcement

a.

Rails
» 27 kg rails and 30 kg rails will be replaced by 43 kg rails (25m in length).

+ The present length of 12.5m of the 43 kg rails will be doubled throvigh on-site
welding work.

» Long welded rails will be used at those seciions where ever feasible (R >
600m) and the train speed is 80 - 110 km/hy.

Turnouts

See Allernative L

Steepers

See Alternative .

Ballast

» The minimum baltast thickness will be 25 cm for those sections where a train
speed of 80 - 110 kin/hr is feasible,

+ The minimum ballast thickness for other sections will be 20 cm.

2) Roadbed Improvement

See Alternative L

3) Cant and Transition Curve Improvement

In response to the maximum speed of 80 kny/hr or 110 km/hr; the cant and transition

curve will be revised where necessary.

4) Curvature Improvement

See Alternative 1.
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5) Level Crossing Improvement

See Alternative 1.

6) Maintenance Equipment

Sec Alternalive I,

7) Stations

Two signal stations will be constructed to secure a sufficient track capacity. In

-addition, new storage siding wilt be introduced at stations where nccessary.

8) Disaster Prevention Facilities

See Alternative 1.

9) Station Square Improveniet

See Alternative 1,

Table 3.3-3 Track and Station Iniprovements

Cost {million US$)

Track Improvement (Rails; Sleépers; Turnouts; Ballast; Fastenings)
Roadbed Improvement {50 km)
Cant and Transition Curve Improvement
Curvature Improvermnent (1 site) -
Level Crossing Improvement (860 sites)
Maintenance Equipment -
Sub-Total 272
Station Improvement o _

(2 New Signal Stations; & Station Squares; Storage Ti rack) 29
Disaster Prevention Facilities .

(Slope Improvement: 160 km; Prevention of Palling Rocks: 2 kn: Falling

Rock Warning System: 20 km; Drainage Improvement: 130 km) 45
Banking to Prevent Flood Damage (57 km) o o 59

Total 405
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3.4  Electrical Facilitios

(1} Signalling Facilities

See Alternative I1.

{2) Communication Facilities

Sce Alternative 1,

3.5  Rolling Stock and Its Maintenance

(1) Rolling Stock

1) Pre-Conditions for Rotting Stock Plan

See Alternative 1.

2) Rolling Stock Plan

a.

13 new high speed trains will be introduced between Hanoi and Ho Chi Minh
City to achieve a travelling time of 25 hours.

26 DI2Es and 43 D18Es will be newly procured to serve as express and local
passenger trains and freight trains.

Passenger cars for limited express and inter-regionat express services will be
air-conditioned for increased passenger comfort,

+ The air-conditioning system will be installed for the existing 47 first class
sleeping cars, 87 first class cars and §5 second class sleeping cars along with
their rehabilitation.

13 new second class cars will also be manufactured for the local passenger
service,

4,200 new wagons equipped with roller bearing will be manufactured.

‘The investment plan of rolling stock are shown in Table 3.5-1.



Table 3.5-1 Investment Plan of Rolling Stock

liem Unit Quantity | Cost {million US$)
New High Speed Passenger Trains Train 13
New DI18Es Car 43 a
NewDI2Es ) Car % |
Ei\}' Passénger Cars Car 13 -
Neﬁ Frelght Cars N Cag 4.:200 o
Rehabilitation of D11Hs N N . Car B 10 |
Rehabititation of D1 38s and D18Es ca | 30 | o
Rehabilitation of D12Es ' Car w0 |
| Rehabilitation and | First Class Steeping Cars Car 41
Air-Conditioning | First Class Cars Car ‘87
of Passenger Cars —Second Class Sleeping Cars Car 55* T

Total

3873

(2) Rolling Stock Maintenance

See Alternative L

Total Investment Cost

The total investment cost under Alternative 11 is given in Table 3.6-1.

Table 3.6-1 Total Investment Cost Under Alternative 11

A-6-

Item Cost (million US$)

Track 2720
Stations 29.0
Disaster Prevention 104.0
Bridges 374.0
Funnels 554 -
Signalling 454
Comniunication 87.2
Rolling Stock 3873
Workshops and Depots 65.0

" Total 1,419.3
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4. Planned Investment Size of Each Alternative
The Planned investment size of each Alternative is given in Table 4-1. -

"Table 4-1 Planned Investment Size of Each Alternative

(Unit: million US$)

Item Alternative 1 Alterndtive l Alternative 11 Remarks
Track 410.00 326.00 405.00
Stations | | '
Disaster Prevéntion _ _
[ Bridges 43040 306.80 37400
Tunnels 55.40 50.30 55.40
Signalling 61.90 45.40 - 4540
Communication 109.20 87. §7.20 o
Rolling Stock 498.60 357.30 387.30 -
Workshops and Deports 53.00 65.00
Total 1,630.50 b _;:‘2_27-0(-) ------- o 1,419.30 1 N o
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APPENDIX 6.4-2.2 TRAFFIC SURVEY

1.  Traffic Count Survey on the Hanoi Cordon Line

In order to confirm the volume and distribution pattern of dominant traffic gencration zones,

traffic count and roadside interview survey was conducted in the end of June, 1995 on the

Hanoi cordon line. The survey locations are presemcd in Figure 1.1.

Total volume of traflic gencration and atiraction of Hanoi account for 74,000 in non-
motorized-vehicle (NMV), 90,000 in motor cycle (MC), and 24,000 in motorized vehicles of
more than four wheels (MV). More than 80% of traffic is made by NMV and MC, while only

13% of traffic is made by MV.

Table 1.1

(1) 16 Hours Ttraflic Volume (Vehicles)

Traflic Volume en the Banoi Cordon Line

From Hanoi " To Hanoi Both direction Both dircction share

Location INMV MC MV |NMV MC MV |[NMV_MC MY |NMY MC MV
(n 2046 2,138 793| 2,000 2,305 737 4,146 4,443 1,530 5.6 50 64

@ 972 637 33| 896 s8¢ 71| 1,868 1226 406 25 14 17

3) 3476 6,566 1,544 3,159 53885 1447( 6,635 12,451 2991 89 139 125

) 2326 4,982 2,249 2,138 4,433 2,365 4,464 9,415 4614 60 105 194

) 2,373 3,645 2,660 2,547 4,903 2,699 4,920 8548 $5359] 66 9.5 225

6y - [17.916 17,819 2,097{18,717 20.864 2,533/36,633 38,683 4,630} 49.3 432 194

%)) 7,049 5142  961] 4,753 4,567 995]11,802 9,709 1,956} 159 108 82

(8} 177 80 16l 169 127 20| 346 207 36 05 02 02

@ | 1833 2.607 1,139] 1,619 2335 L7 3,452 4942 2313] 46 55 97

Total |38.168 43.616 11,794 74,266 89,624 23,335] 100.0 100.0 100.0

36,098°46,008 12,041
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" (2) . Share by Vehicle Type

FiomHanoi . . | To Hanol Both direction
Location | NM  MC MV |NM MC MY |NM MC MV
' A v v
(0 451 430 1591 408 443 143|410 439 151
) 500 328 1722|576 319 46 | 534 350 116
(3) 300 567 13.3] 301 s6.1 138 301 564 135
(4) 293 su1° 235 | 239 496 265} 241 509 249
(%) 273 420 307! 251 483 266 | 261 454 285
(6) 474 471 55 | 444 495 60 | 458 484 538
) $36 391 7.3 | 461 443 96 | 503 414 83
) 648 293 59 | $35 402 63 | 587 351 6l
9 129 467 2041 316 455 229|322 462 216
Total 108 466 12611383 489 1281 396 477 127
(3) 24 Hours Traflic Volume
From Hanoi To Hanoi Both direction
Locdtion] NMV ~ MC MV NMV  MC MV NMV = MC MV
3 3,591 6857 1,701 | 3297 6,062 1,678 | 6888 12919 3,379
') 2359 5177 2,526 | 2,294 4,559 2,672 [ 4653 9,736 5,198
5 2431 3830 2918 | 3,033 5072 3,044 § 5464 - 8902 6,062
9 1.008 2676 1,255 | 1824 2404 1,275 { 3,732 5080 2,530
(4) 4216 Ratio
From Hanoi To Hanoi Both direction
Location] NMV MC MV | NMV MC MY | NMV MC_ MV
3 1033 1044  1.102 | 1044 1030 1160 | 1.038 1038 1130
4} 1014 1039  £123.| 1073 1028 1130 | 1042 1034 1.127
) 3024 1051 1.097 | 1191 1034 1165 | LEL 1041 1131
) 3041 1026 1102 | 0127 1030 1.086 | 1081 1028 1.0%4
1028 . 1042 1106 | 1.104 -|..031-"|.|41 1065 1036 1.124

_Avérage
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2 Traflic Characteristics of Passengers of Long-Distance Tri p

Three transport modes are availabte for a long-distance person trip in Viel Nam, those are
railways, buses, and air. Motor vehicles are scarcely used for long-distance trips of Vietnamese

people since private vehicle ownership is very limited at present.

Questionnaire surveys were conducted in order 1o find the traflic charactéristics of long-
distance passengers in Viet Nam, The survey forms presented in the appendix are translaied
into Victnamese and the trained survey staffs from TEDI and VRDI asked domestic passengers
(Vietnamese) lo answer the questions at the Noi Bai aitport, the three bus terminals in Hanol,
the three railway sections of the Hanoi - Ho Chi Minh line, the Hanoi-Lao Cai line and the

I{a_no'i—lia Long line,

Table 2.1 Survey Performance

Sunvey Location | No. of Samples

Noi Bai Airpont’ Hanoi - Ho Chi Minh 404
Hanoi - DaNang 122
Hanoi - Hue 15
Hanoi - Vinh 34

Railways Hanoi - Vinh 243
Da Nang - Hue 204
Ho Chi Minh - Muong 213
Man

Hanoi - Lao Cai Line 177
. }anoi - 1Ja Long Linc 21%
Bus Terminals Giap Bat 280

Gia Lam 171
Kim Ma ' Xl

In the questionnaire survey, nationality, age, scx, lype of job, personal income, houschold
income and permanent address were inquired as a personal profile.  Since there have been no
such the survey in Viel Nam, it provide very valuable information to understand the

characteristics of travelers by each mode.
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As a trallic characteristics, trip origin and destination places, available stations or terminals for
the trip, trip purpose, travel cosi, travel time, departure frequency, access mode and its cost
and time. Besides the above meritioned questions which are described in a numeric variables,
‘each passenger’s evaluation on the cost, time, frequency, comfortablencss and safety is
inquired in a forni of ordering of five steps. Since, this information dircctly indicates people’s
awareness to the transport systems, it ihust be useful to developing a principle of improvement

of LOS (level of service).

(1) Age

Age is widely distributed from one to eighty years old. The average ages by the type of
transport mode are slightly different. The average age of air transport user is 42 years old. The

average age of the others are middle of thirty’s.

Survey Location Averapge Age

Noi Bai Airport 42.0
| HN-HCM Line 38.0
HN-Lao Cai Line 346
HN-Ha Long Line. 36.8

Giap Bat Bus Terminal | 34.0
Gia Lam Bys Terminal - | 350
¥im Ma Bus Terminal 29.0

(2) Sex

More than half of the passengers of every transport mode are male. Rather good occupation by
female (40% of total passenger) was observed on the Hanoi - Ho Chi Minh line and Hanoi - Ha

Long line. On the contrary, about 70% of passenger are male in the other modes.

' (3). Job

There are significant difference in type of job between the modes. About 30% of aif passengcr
and 20% of Hanoi-Ho Chi Minh ling are govcrnmcnl oflicials, which are the most donunanl
passenger for the two transport modes. On the Hanol - Lao Cai line, about 20% of passenger

belong to tema_r)' industry, which is followed by peddier (16.6%) and faimer / fishernien
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(12.9%). On the Hanoi - Ha Long linc; about half of the passengers are the employce of
secondary and tertiary industry, which is followed by peddler. Tt is gencrally observed that
employee and peddler have rather high proportion in the East - West lines in Northern part of -
Viet Nam, which indicates that the lines have an important role for the regional economy. In

the bus passenger, il is noted that rather good proportion was occupied by students.

Major Users by Type of Job

Ranking
Survey Location 1 2 - k)
Noi Bai Airporl Governmeni(27.9} Employce H{(22.5)| Employcs
. 111(15.6)
HN-HCM Linc Government(18.2)| Self- Employcc'll( 12.9)
busincss(18.2) ]
HN-Lao Cai Line Enmployce Self- Farmer(11.7)
111{22.9) business(16.6)
HN-Ha Long Line Employee 11{29.2) | Employes Self-
, 1I(21.5) business(16.4)
Giap Bat Bus Terminal Student(21.1) Self- Employce{16.1)
busincss(20.4) :
Gia Lam Bus Terminal Farmer(27.3) Employce 11(i3.3) | Student{(12.7)
Kim Ma Bus Terminal Employcc 11(13.9) | Sclf- Student(10.3)
: business{12.7)

(4) Personal and Houschold Income

There is a significant difference among the modes in level of passenger’s income. Il is generally
observed that income level of paSsénget in the North - South direction is higher than that of the

LEast - West direction.

Survey Location |_Private Income Houschold Income
Noi Bai Airport : 981,239 Dong 1,918,489 Dong
HN-HCM Line 489,781 Dong | 898,299 Dong
HN-Lao Cai Line 147725 Dong | 845.437 Dong
HN-Ha Long Line 268.673 Dong 479,904 Dong |

Giap Bal Bus Terminal 373.939 Dobg ] 1,210,435 Dong
| Gia Lam Bus Terminal {394,429 Dong 501,434 Dong
| KimMa Bus Terminal [ 306,893 Dong. . | 476,364 Dong
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(5) Trp Purposc

About half of the air passengers and 13.9 % of the Hanoi - Ho Chi Minh railway passengers
have “official” purpose for their trips. On the contrary, “official” purpose passengers are
scércc!y observed in the oiher'lranspo'rl modes. It is safely stated that there is almost no
possibility that half of the air passenger who have the “ofticial” purpose use other modes for
their trip. The other transport mode except the air are mainly used by the passenger whose trip

purpose is “self-business”, which account about 30 to 40 % of total.

Major Tnp Purpose
Ranking
Survey Location 1 2 3
Noi Bai Airport Official(52.4) Self-business(22.5) | Recreational(14.6)
HN-HCM Line Self-busincss(25.8) | Recrcational{17.7) Oflicial(13.%)
HN-Lao Cai Line Sci-busincss{41.3) | Em ployer’s- Others(11.3)
‘ . business(12.4) . ]

HN-Ha Long Line | Seil-busincss(35.2) Recreational(20.1) Other to home(14.6) |
Giap Bat Bus Terminal Scif-busincss(25.7) School to home(13.9) | Recreational{12.9)

| Gia Lam Bus Terminal Scif-busingss{34.3) Other to home(21.5) | Home to work(10.5)
Kim Ma Bus Terminal Scif-business(58.2)} Otheis{12.1} Shopping(9.7)

(6) Decision Making Factors for Selection of Transport Mode

Five items; cost, time, frequency, comfortableness and safety are presented in the questionnaire
as factors which make effect on decision making for selection of transport mode. Each
interviewee was asked to select one factors which have the most dominant effect in selection of

transport mode.

There observed significant difference between the modes. Almost all the air passenger sclected
“ime” for their dominant decision making factor. The railway passenger of significant
proportion selected the “Safety” and “Comfortableness” and the major bus passenger selected
the “Frequency” and “Time”. It may say that since there is not significant difterence in travel

cost belween the railway and the buses, these two transport modes are substilulion for each
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other interms of the othier four factors.

Major Decision Making Factors for Selection of Transport Mode

-Ranking (%)

Survey Location 1 2 13
Nei Bai Airport Time(82.3) Comfortablencss(6.7) | Cost{6.3)

| HN-HCM Line | safey(de.y Comfortablencss(31:5) | Cost(9.8)
HN-Lao Cai Lineg -~ [Comfortablencss(74.0) | Safciy(16.9) Others(4.0)
HN-Ha Long Line Safly(64.3) Comfortablencss(30.1) | Cost/Time(1.8)
Giap Bat Bus Terminal | Fréquency(49.4) Titne{29.6) | cost16.6)
Gia Lam Bus Terminal Time(36.1) Frequency(34.9) Cost(19.9)

| _Kim Ma Bus Terminal Frequency{48.2) Time(31.0) Cost/Comfori(8.9) |

(7-1) Evaluation on Travel Cost

The most frequent answer for the cost evaluation is “Reasonable” , which well exceed 50 % of
total passengers by ¢ach mode except the Hanoi - Ho Chi Minh line passenger. More than half
of the passengers on the Hanoi - Ilo Chi Minh line answered “Rather expensive”, which

indicates that there exist other important factors to select the railway such as “Safety” and

“Comfortableness”.
Survey Location -1 Mode (%)
Noi Bai Airport Reasonable (64.4)
HN-HCM Line Rather expensive (54.3)
HN-Lao Cai Ling Reasonable (65.3)
HN-Ha Long Line Reasonable {70.3)
Giap Bat Bus Terminal Rcasonable {57.3)
_Gia Lam Bus Terminal Reasonable (69.4)
Kim Ma Bus Terminal Reasonable (67.3)
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(7-2) Evaluation on Travel Time

The most frequent answer for the cost evaluation in the air passengers is “Rather short” , which
coincides with the fact that the dominant decision making factor for the air passengers is
“Time". There are variations in the railway passengers’ fesponses, Major part of the railway
passengers on the Hanoi - Ho Chi Minh_ﬁne and the Hanoi - Ha Lohg fine responded “Ratiier
long”, on the contrary the passengers on the Lao Cai line responded “Rather short”. The bus
passengers at the Giap Bat bus terminal which is used for the south direction bus services
responded “Reasonable”, that seems to be a contrast with the responses of the Hanoi - Ho Chi

Minh railway passengers.

" Survey Location Maode (%)

Noi Bai Airport Rather short (51.7)

HN-HCM Linc Rather long {54.3) ]
HN-Lao Cai Line Rather short (47.5)

HN-Ha Long Line Rather long {53.0)

Giap Bat Bus Terminal Reasonable (40.6)

Gia Lam Bus Terminal Reasonable (33.2)

Kim Ma Bus Tchninal Rather shorl (46.4)

Evaluation on Departure Frequency

(7-3)

The most frequent answer for the frequency evaluation common to all the passenger except at
the Kim Ma bus terminal is “About Average” or “Convénient”. The average occupancy ratio
against the maxinum available seats are 27.0% at the Giap Bat tesminal, 68.3% at the Gia Lam
terminal and 90.9% at the Kim Ma terminal. This fact indicates that supply of bus services at
the Kim Ma is very close to its maximum capacily, which may lead to the major responses of

“Inconvenient” at the Kim Ma bus terminal.’

Survey Location Modc (%)
Noi Bai Airport Convenicnd (46.2)
HN-HCM Linc About average (78.6)
HN-Lao Cai Line Convenient (48.6)
HN-Ha Long Linc About-Average (42.9)
Gizp Bat Bus Tetminal | Convenicnt (51.1)

| Gia Lam Bus Terminal | About Average (62.0)
Kim Ma Bus Terminal | Inconvenicnt {52.4)
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-4 ¥valuation on Comfort of Travel

The most frequent answer for the comfortablencss evaluation common to all the passenger
except at the Giap Bat bus terminal is “About Average” or “Satisfied”. Even the passengers at
the Giap Bat bus terminal responded “Dissatisfled”, they used the buses, that indicates that they

valued other factors such as “Frequency” and “Time” in comparison with the Hanoi - Ho Chi

Minh railway..

| Survey Localion Modc (%2)
Noi Bai Airport Satisficd (66.7)
HN-HCM Line About average (55.2)
HN-1.a¢ Cai Line Satisfied {79.1)
HN-Ha Long Linc Satisficd (47.5)
Giap Bat Bus Terminal | Dissatisfied {43.3)
Gia Lam Bus Teiminal Aboul average (41.6)
Kim Ma Bus Terminal Satisficd (45.4)

(7-5) Evaluation on Comfortablencss of Travel

The most frequent answer for the safety evaluation common to all the passenger is “Rather
safe” or “About average”. However, it should be noted that about 20 % of the Giap Bat bus
terminal passengers and about 10 % of the Gia Lam bus tcrminal passengers responded

“Rather dangerous”.

Survey Location Mode (Yo}

Noi Bai Airport Rather safc (85.3)
HN-HCM Linc Rather sale (73.3)
HN-Lso Cai Linc Rather safe (80.7)
HN-Ha Long Line Rather safe (47.3)

Giap Bat Bus Terminal | Rather safe (48.1)
Gia Lam Bus Tcrminal Rather safe (38,1)
Kim Ma Bus Terminal Very safe {39.9)
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Appendix 7.1-1

Outline of Passenger Information System
(Ticket Advance Reservation System)

The passenger information system (ticket advance reservation system) is to be introduced
- with the aims of improving information-linked facilities and raising the level of passenger
services. '

‘The introduction of this system shall entice more passengers and so raise income by
transforiming the VNR into a transport body that is in step with railway passenger
transportation needs and is convenient for users.

For this purpose, together with the introduction of the system, it is necessary (o carry out a
fundamental rethink of the fare system and further strengthen the business and sales setup in
order to make the System an efficient one.

As can be seen in the Systéem Outline Drawing, a central unit will be installed at VNR
Headquarters, supplementary units at each Union and terminals at each main station,
Concentrated control of the sales situation of each type of ticket will be performed at
‘Headquarters and at each Union. Passengers will becoine able to quickiy purchase normal and
sleeper advance reservation tickets at each station ¢tc. (by telephone at intermediate slations),
enabling the VNR to become a convenient transport body and allow its passengers (o utilize it
with peace of mind.

At each station, the system will strengthen the sales setup and also allow business affairs to
be carried out in a swifl, precise and efficient manner.

In the case of Headquarters and the Unions, the system will enable the automatic totalling of
daily passenger transportation, sales and passenger revenue figures and morcover, make
: fo'reéasling of passenger {rends and sales possible. Such data can be reflected in the
formulation of limetables and thus enable detailed aspects of service to be improved.



Appendix 7.1-2
Outtine of Freight Information System

The freight information system will store data on the state of freight transportation and
present at all times that data, which is requiréd for freight business (sales management),
operation of services and service control, to freight siations, yards, freight dispatchers and top
management, That is to say that it is a comprehensive information system for fréight
transportation centered around freight information and a freight information data base.

Furthermore, in the case where yard systems such as freight car management are introduced,
these witl be incorporated into the freight information system as sub-systems.

The central unit of {his system: (see System QOutline Drawing) will carry out the concentrated
management of such information as the locations, situations, loads, departing stations and
arriving stations of all freight cars in the country (initially between Hanoi and Ho Chi Minh).

Such information will be renewed every time the freight car situation changes such as at
times of applications for transporfation, decision on use of freight cars, train departure and
arrival and completion of loading and unloading. In particular, composition conununications
at train departure times are vital for showing aclual freight car movement. These
communications can be relayed from departure stations to arriving stations via the central unit
and so enable the data base 1o be renewed. '

The main functions of the system can be summarized as follows.

{1) Sales management

1) Transportation applications, commitments and loading work can be perforined
smoothly and in a planned fashion a number of days in advance)
Moreover, fares and arrival schedules can be output at the same time as applications.

2) For regular customiers, transporfation capacity can be secured in advance and
handling can be given priority lreatment.

3) Sales management information such as the reservations sitvation for each teain and
transportation spare room inguiries are output,

4) At the same time as transportation applications, revenue statistics such as fares are
outpul.



(2) “‘Transportalion management

(3)

)}

2)

3

4)

The state of rolling stock is output based npon the input of daily inventory reports
from each yard.

Transportation pianning, such as freight car assignmient and empty car relurn
commands, is rapidly output based upon transportation applications, and data

necessary for work is presented to departing, arriving and interimediate slations.

Tii the event of (ransportation abnormalities arisitig, train stoppage and arrangement
can be performed via (rain dispatchers, enabling confusion to be held to a minimum.

Transportation results are output as daily and monthly reports.

External functions

The system enables the following kind of external functions to be performed.

1)
2)
3)
4)

3

The issue of Freight Notifications.

Retricval of freight car locations (stations),

The transmission of Composition Reports,

The presentation of management data to freight stations,

Management of data on inspected and répaired_cars.
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Breakdown of Tunnel Improvement Costs

Unig: million US$
Improvement” | Quantity | Unit Domestic curtency Porelgn curency Total | Summary
Lype Materials | "Labor | Materals | - Labor costs
COSIS Cosls Cosis COsts
Type 1 4,293 |m 4.6 2.0 21.2 7.3 5.1
Type 2 1,664 {m 14 0.7 4.1, 2.1 84
Type 3 1,944 0.7 0.5 1.9 13 44
Tunnel mouth 10 |Site] 0.1 0.3 0.4 02 1.0
protection N I
Work relief track 27 | Site 0.3 08 1.1 a5 27
Sectional , | set 0.0 0.1 0.2 0.1 0.4
measurement device - R B I ]
Investigation design i |se | 00 0.4 0.0 38 | 42
jcost b ] , B . -
Total 7.1 4.9 28.9 154 6.3
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Investnent Cost of Track and Station and Other Civil Engineering

Structures (2)
-~ (Unit:Million US$)

[ten Total | Flrst Second Third Remarks
Cost Phase Phase Phase
Track Rails 61.89 42,28 12.57 7.03
Turnouts 27.175 8.07 11.38 3.30
Sieepers 122, 84 39.63| . 39.87 43,34
Ballast 3.97 1.35 1.15 1. 47
Roadbed
Improvement etc. | 14.38 1.60 3.99 8.79
VYaintenance
Facilities| 19.30 5.55 8.45 5.30
Station New [nterchange 31.1% 19.09 6.40 5.66
Ty Station etc.
Disaster Banking to
Pcrvention Prevent Flood | 51.00 0.00 16.20 37.80
" Measures |
Slope 1mproveme-
nt etc. { 40.02 10.51 20.39 9.12
Sub Total Cost 375.30 128.09 120. 40 126. 81
' Yanagerial Cost 35.00 11.00 13.00 14. 00
Total Cost 413.30 139.09 '133.40 140. 81

A-7-16



Investment Cost of Track and Stations and Other Civil Engineering Structures )

Item Details Personnel Eipenses Material Remarks
Track Rails Welding technical Rails, welding tools and
guidance materials, expansion
joints
Turnouts Tumouts
Slezpers Fasteners
Track bed
Roadbed Injection roadbed Banh auger, injection Road bed improvement,
improvement | improvement technicat malterials, rails curve impravement
etc. guidance
Maintenance | Measurement device Measuring device and High speed track
facilities attachmént and technical | incidental materials inspection car -
guidance MMT and incidental MMT
Téchnical guidance materials Ballast making device
Technical guidance Manufacluring and '
Technical guidance quality conirol machinery
Maintenance and
inspection and repair
tools
Station New Siation Rails, turnouts, fasteners | New station
clc.
Disasier | Banking to Rails, tornouts, fasteners,
prevention | prevent flood welding materials
measures
Slope improve- Cable (only for protection | Falling rock protection
ment elc. purposes, not for system

communication}
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Appendix 7.3-3
Altowable Vetocily on Curves

1. Balanced Cant
GvV?2

Cnl+Cd=m

G = 1000 mm, so;

V2
Cm+Cd=7387 ¢

Cm : real cand (min)

Cd : cant deficiency (i)
V ! train velocity (kim/h)
R : curve radius (i)

2.  Cant maximum limit
(1) For safety

The safety ratio for ovenuming inward when stopped is 3.

=

4F

>
It
=@ <o go
Q
i

1,000mm, h = 1,700mm

2

C= g— 'lz%f = 98mm
Cmax = 25mm

(2} For ride comfont
ma _ ¢ _<
mg G a=gé
C =95mm, G = 1,000mm
o = 0.095g

‘This is the allowable range.

(3) Based upon these calculations, the VNR regulation {C max = 95 mun) is appropfiate.
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3. - Allowable maximum cant deficiency

(1) For safety
The safely ratio for overtuming outward while sunning
is 4.

G= l,()OOmm, h = 1,700mm
AC =73.5mm

Assuming an allowance of 20% (The measured lefi-right movement acceleration of a
running car is 20% more than in thie case where the effects of spring etc. are not

considered):

AC =73.5x 0.8 60mm

(2) For ride comfort
Au AC G

el AC = i Ao
Ao £ 0.08g

AC = 0.08G = 80mm

Assuming an allowance of 20%:
80x 0.8 = 64mm
Cd £ 60mm

Allowable velocity judging from cant and cant deficiency
_ , 2
Cm + Cd =7.87 -

Cm+Cd \ﬁi

VN3

©Cm = 95nn, Cd = 60mm

55 = _ .
V= W\{E_4.43\{R
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Conventional curve altowable velocity was determined with cant as zero and overlurn
safely ratio as 3, which gives the following.

o
V. =k Rg

g = 9.8my/sec2, G = 1,000m, h = {,650mm

V= 3.644R

5. Wind overlurn threshold

Danger ratio D is expressed by the following.

D = + 2hG¥G x [V2 ARg) - C/G}
+ MGG x (1-f(14]1) x hghG*) oy
+hBC*.p-U2. 8. CY(W - G)

+ outward overturn
- inward overturm

.
Looking at the above equation, the curve radius is included in the ('RYG' CIG) item, however

this is equal to %(—:- . Thus, if AC is made constant, the above D can be estimated regardless of
. _ _

Morcover, it can be tied up with lﬁ and so in the case wheré G=1,067 mm and 1,000 mim, if

the D calculated with G=1,067 mm is multiplied, the result is D in the case of G=1,000 mn.
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(1} Inward overtusn

Overturn threshold wind velocity V 2 30 m/fsec (D = 0.5) from Figure 1 (Speedup of
Railway*, p. 106)

o
g LA
= ’7“ 7| =05
3 L&l
° %
- @
: ":g’ 4 'A?\“Jq}_.
=3 a\f.-\
% Y "
. NS, -
. “.“\‘
Y\
v Y
}
g 100 120
p=0.5
Running Speed V (km/h)

Figure 1 Relalionship between running speed and car overturn
threshold wind velocity on a curve (Shinkansen)

D % 0.6 when Cmax = 95 mm from Figure 2 (Speedup of Railway, pi07)

30m/s

1.5 W 223000kg
bec=2.4a
¥ =1.5m
p220.125kg s*/m
§=25.0m

o
B 1.0 Cr=1.00
& G=1.06Tm
e ]
td ol
1) _ Uty
. (OM

Z0s w—-——;ﬁiﬁi h

. <ol

| \q-\mo“‘ Wy
105
.0 5% foo 1%
SUPERELEVATION (mm)

- Figure 2 Relationéhip between supeselevation and danger ratio

* “Speed up of Railway" by Mr. Ono.
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(2) Outward overturn

In the same way from Figure 1:

R = 400m, Cm = 95mm, Cd =: 60mm

V =443, YR = 88.6km/h -
Threshold wind velocity is:

D=1,V 240m/sec
D=038,V2z292mfsec
Based upon the above, for wind velocity V = 25 m/sec, stop the train where
necessary and for wind velocity V30 m/sec, always stop the train. Thus, Cm = 95
mm, Cd = 60 mm is safe.
6. Regarding Curve Spced Limits in Japan
(1) According to Train Service Handling Standard Regulations, Vv=3.7YR and V=3.5yR
are basically set for high performance trains and ordinary trains respectively,

(2) Regardless of the above, line sections are designated and V=3, 7WR is set for all trains.

(3) Regardless of the above, it is prescribed that high performance trains in designated
line sections and designated freight (rains can travel at speeds 5 kin/h, 10 km/h, 15
km/h and 20 knyh faster.

That is to say that for electric and rail-car high performance (rains, the speeds by curve
radius in most of the line sections will be as shown in the following table.
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- Speed Limits by Curve Radius

Ia case of curves nol connected to line forks
R (m) | High petformance trains Ordinary trains
+5km/h
1460 120 115
1200 11s i T
1000 e T
800 | wos | 100
700 100 o5 ]
[ 0 | 95 950
L 50 90 - 85 )
400 g0 s
0 || w0 65
200 55 s

7. Train Service Regulations Regarding Wind

The service rules prescribed in Articles 489, 490 and 491 of the JR Service Handling
Standard Regulations are to be applied in Vietnam.

(Disposition when wind velocity is 20 m or more)

Asticle 489

The station masters of stations equipped with wind speedometérs must repori to the
Railway Control Board Manager etc. when the wind velocity reaches 20 m/sec or more.

2. “The station masters of stations without wind speedometers musl report to the
Railway Control Board Manager elc. when they consider the wind velocity to have
reached 20 nifsec or more by rough judgement.

~ (Disposition when wind vetocity Is 25 m or more)
Aticle 490 |

* Station masters must carry out the following when they consider the wind velocity to
have reached 25 m/sec or more.

(1) Temporarily suspend the departure or passing of trains according to the conditions
when they consider running 10 be dangerous due to wind gusts .

-.-_A'-7?'?3



{2) Make an effort not to connect emply cars or freight cars loaded with light and large
cargo 1o (rains.

{3) Take strict measures 10 prevent the overtimn of detained rolling stock.

(Disposition when wind velocity is 30 m or more)
Article 491

The Railway Control Board Manager etc. shall issue orders to temporarily suspend train
services when he considess wind velocity to have reached 30 m/sec or more based upon
weather reports and reports from station mastérs.

2. In cases where station masters consider wind velocity to have reached 30 m/sec or
more, and they do not, or cannot, receive orders from the Raitway Conltrol Board
Manager elc., théy must temporarily suspend train services and quickly report that
situation to the Railway Control Board Manager elc.

Track Structure by Speed Limit

The Track Structure by Speed Limit Standard Regulations prescribe {he track structures
for lines where specific speed limits are applied.

Conclusion

() It may not be possible to apply a maximum cant of 95 mm to curves on some
existing lines (due to it being impossible 10 oblain sufficient TCL leagth etc.). This
means that if allowable speed is setst V = 44%R, allowable speed witl vary over the
same curve radii, which is not a desirable situation. Therefore, the conventional
altowable speed formula V = 3.64\[15 is to be used (there is to be no distinction
between high performance trains and ordinary trains. High perfonnanéc trains refer
to electric and rail-car trains with an axial weight of 13 tons or less and unsprung
mass of 2 tons or less). ' '

This means that speed limits by curve will be as shown in Table 7.3.6- 3 in the main
text. Furthermore, if transition curves are sufficient, higher speeds of V 4.434R are

to be considered in future dependmg on the curve and according to nécessity.

(2) As we described in section 7, specaﬁc speed limits regardmg wind kave to be
applied. '
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Appendix 7.3-4

Station Plaza

(1

(2

(3)

Function and Its Design Principle

Station plaza plays a rote of transport node, connccting raitway with other railways
or land transport modes (pedeslriah. bicycle, motorbike, private car, bus and so on),
and requires a well organized connecting roads. This is a gateway of the town, and
it can also be a symbolic scenery especially for the major towns that play pivots of
inter-regional transport network.

Station plaza should be designed in coordination with a location and layout of
railway station itself, and with surrounding streets. Especially these days, as a land
transport is well developed, it is gelting significance as a space for the public
transport such as bus terminal and parking space for taxi and private vehicles.

Required Size

Area required for station plaza can be calculated by the functions. “Those for Japan's
railway station plaza are regulated by the Station Plaza Sub-Commiltee, Town
Planning Association of Japan. This is shown in Appendix Figure 7.3-4 - 1. Incase
season ticket passengers share a large portion, this factor is taken into consideration
in calculating a necessary area. This calculation function targets an expected
volume 20 years tater. In case that plazas will be facilitated at both sides of the
station, each area of plaza is set according to the proportion of passengers.

Design of Station Plaza

Plaza's shape is quite similar to a rectangle (proportion in length and breadth: 1/1 ~
1/3, standard is 1/2.), and a minimum size both in length and breadth is preferred to
be over 40 meters. Layout itself should be simple enough for any new users to use
without troubles. Major facitities in the plaza are passcnger concourses ang
walkways, and parking spaces for bus, taxi and private cars. Design principles of

" these facilities are as follows;
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: Electric Train Station

Figure 7.3-4-1 Function of Estimating Station Plaza’s Area
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Highest priority is to assure a safcty of users and a convenience for everyone, It
is important to take a device for the pedesirian 10 go on a visible shortest path,
and a device to avoid a level crossing with vehicles as much as possible.

. Priority is given to assure the most convenient and efficient connection between
major facilities in the plaza and connecling roads.

Coverage of facilities in the plaza should be limited to the minimum
indispensable ones 1o keep the traffic flow smooth, and exclude others stich as
working space of cargo vehicles, garage of buses, waiting rooms and so on.

It should be well coordinated with the future plan of railway facilities and urban
planning.

. Necessary facilities in the station plaza are as follows;

Pedestrian path  Its width of 5 meter at least are necessary since cars usually
park in front of the station.

Vehicle path Two (2) lanes and onc way flow are reconiimended. Layout
of lanes should be designed not 1o cross each other and
make the traffic flow smooth.

Car parking Parking space are necessary for both private cars and taxis.
This space should be located at a place convenient 1o
connect with the vehicle path and ticketing gates, apart from
the vehicle roads. Since many station plazas are used as a
parking space these days and are occtipied, there is a need to
construct a parking space near the station, and parking.
regulation that resiricts the parking time should be

formulated.
Bus stop “This should be located close to the station 'building for users’
convenience. Width of bus stop requires 1 meter at least.
Traffic Rotary, fences ete. are necessary.
manageinent
facilities : .
others Green space, station of street cars, space for group tour

passengers (=0.5 sq. meter for one person) are necessary.

Parking space - In Japan, there are few space for bicycle in front of station.
for bicycles - However, since there is tendency thal the local governments
' are apt to formulate "Bicycle Law" and railway operation
authority show positive atlitudes to follow this law by

providing own pace for the parking space of bicycles.
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Appendix 7.4-1

Signals Related Work Costs Estimate Table
. (Unit: miltien Us$)

Domestic currency Foreign currency Ttem-
Work type Unit Quantity | Equipment Labor costs Equipment Labor costs separate
eic. e1c. total
Change te colodight signals ~ | Station 143 1.23 10.68 1.48 1293
Power faciliies renewal | Station| - 166 0.45 5.84 629
ATS system instatlation Station 166 1.04 14.61 0.66 -~ 1631
“Instatiation of level crossing R o - T
approach waming systems Site 200 ] e 1349 0.16 14.04
Type-1 electrical celaying | Station 10 0.70 9.11 148 11.49
Total B 355 | sams | 3 61.06
355 57.5%
{Phase 1] Up to 2000
o Domestic currency Forcign currency Item-
Work type Unit Quantity ] Equipment i.abor costs Equipment [ 4 v casts separale
ele. elc. : fotal
Change to colorlight signals | Station 139 1.25 10.36 1.48 13.09
Power facilities renewal Station 162 044 5.1 6.15
ATS system installation Station 62 040 546 024 &.10
Installation of level crossing R B B
approach warning systems Site ) 57 0.18 2.62 0.05 285 ]
Sub-Total 2.27 24.15 1.77 2819
227 2592
[Phase 2] Up to 2005
ATS system installation Site 100 0.62 8.30 040 5.82
Installation of level crossing . i
approach waraing systems Slr_em B 143 e B o9 B 10.87 ) o1 1589
1.53 2018
[Phase 3} Up to 2010 |
Change 10 colorlight signals . :
(Signal sites) - E Slaflon 4 1 ] 0.02 0.32 1 | 0.34
Rencwal of power facitities | ¢, .
(Signal sites) . _| Station _ 4 _ 0.01 0.13 6.14
ATS system inslallation . ' A
(Signal sites). Station 4 0.02 035 0.02 0.39
Vype-1 electrical relaying Station 10 - 870 | 9N 148 11.29
Sub-Total B 075 9.91___ 1.50 B 12.16
: 075 - it.41




Appendix 7.4-2

List of Communication Related Investment Costs

{Unit: mitlion US$)

. - po - Materials cost Labor cost Materials cost Labor cost
hem Type | Unit | Quantity |y roctic currency | domestic currency | foreign qurrency | - foreign currency | 101!
commaniation | New |t | 1730 336 6402 053 6196
Transnussion . v eq I ;
equipment New Sel 1 050 058 §5.78 113 17.99
Switchbonds | RePICE | giee 14 032 208 043 283
"Data transmitssion | . N T
oquipment New SCI_ 1 001 ) klkl}.S.b 061 11.18
Telephone : i
Jmnff“a! ; ment | 52 1 036 791 0 837
Toia! .50 463 10041 . 239,___; - 16843
513 103.20
Phase 1
‘ . . Malerials cosl Laboi cost Materials cost Labor cost
Kiem Type. | Unit | Quantity domestic currency | domestic cwrrency | foreignéusrency | foceign curfency Toul
Communicstion { new |um | 735 1.55 2965 028 31.48
Transmission ’ T [
equipment New Set 1 022 027 .76 .55 8.80
Toual 022 182 37.41 . 083 1028
204 38.24
Phase 2
. . Materials cost Labor cost Matedials cost Labor cost
dtem Unit | Quanbity | g mesiic corrency | domestic currency | forei gacurrency | foreign corency | T3
Commurication s
cable MNew km 395 L 1.81 1432 0.3 35.48
TFrensmission .
equiprisent l\iw Set 1 0“?_3_ L 0.31 802 0.58 . 9.19
Deta transmission | REEICe | gy 1 0.0 10.56 051 T 118
equipment
Total 0.28 213 5295 1 .49. 56.85
24 5944 '
Phase 3
. . Marerials cost - Labor cost Makﬁajs cost Labor cost ‘
lem Type | Unit | Quantity | grmesiic currency | domastic curtency | foreign currency | focelgn ¢urrency | T
Switchbods 1 Replace: | site 14 032 208 043 2.83
Tel & Replace- : :
terminals rhen Sel 1 .36 197 1 304 837
Toial . 0.68 s 047 11.20
068 10.52
- A-7-30
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Appendix 7.5-2
Investments at Gia Lam Workshbp and Depots
Costs Estimate Table

Unit: million US$ -

D/C FIC Total

Item
' Maierial | Labor | Material | Labor
t. GiaLam Workshop '
(1) Building remodeling and new buildings, work | 1.3 26 03 02 44
pieces, civil engincering structures efc.
(2) Machinery, equipment, tools, instruments etc. 0.5 22 24.0 1.3 28.0
(3) DEL circulatory spare parls - - 100 - 100
(4) Sewage disposal and effluent treatinent 02 0.5 1.6 0.3 2.6
Sub total 1 20 53 | 359 | 18 | 450
2. Dian Workshop and Hai Phong Workshop
(1) Building remodeiling, ctc. 0.2 1.0 05 03 20
(2) Machinery, equipment, tools, instruments elc. 04 1.0 4.0 0.6 6.0
(3) Efiluent treatment 0.1 0.2 06 0.1 1.0
"Sub total 0.7 2.2 5.1 1.0 3.0
3. DL Maintenance Depots
(1) Building remedeling etc. 0.1 02 ¢.1 0.1 0.5
(2) Machinery, equipment; tools, instruments elc. 0.2 1.0 8.5 03 165
(3) Efftucat tecatment 03 6.5 1.0 02 20
- Sub total S 0.6 1.7 9.6 Li | 130
4. PCAC Maintenance Depots eic.
(1) Building remodeling ele. 1.6 20 1.0 0.2 48
(2) Machinery, equipment, tools, instruments elc 0.1 0.6 5.0 03 6.2
(3) Sewage disposat and cfftuent treaiment 0.5 09 3.0 0.6 50
Sub total 22 35 9.0 13 16.0

Total 55 | 127 | 596 52 | 830
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Appendix 7.5-3

NEW-HIGH SPEED TRAIN
(Comparison between push-pull train and autorail train)

1. Train configuration
{1} Push-pull train (PP) -

DEL | B B |Bx |Bn |Bx [B.B|As | Ax A A |DEL
(2) Autorail (BC)
C{Bc| B | By | Bs | By |As | Ax A A [|srplc
DEL : Diesel Electric Locomotive
B : Hard Seating
Bx : Hard Sleeper
B. D : Baggage and Dining (In case of autorail, trailer car with sener
for cooking)
A +  Soft Sleeper
A Soft Seating
C : Driver's Cab

2, Particulars

ator

PP DC REMARKS
Seatéggacity 448 434 A(B4), An(24),B(72), Bx(42), Bo(60)
Weight (tﬁ 482 450 DEL(B6), PPPC(35), DC(45)
“*;e?gﬁi W 3 11.25 | Axle arrangenent of DEL of PP: 8-2-B
Driving o | Electric | Hydraulic
Out wut ) 145033 3309
Train length | 28 200 | oEL (awx2d e, DC (208)
Hox specd 120 120
:g;dltionlns .E!éc_tg; Hechanical SE l[:lggﬁgn?gggégoiggt:;éﬁgoogIEEgtly

connected with englne
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3. Comparison on both systems

PP DC |REMARKS
1. ¥anufacturing cost © X (1)
2. Maintenability © X 2)
3. Flexibility of train
. configulation X _ O
A, Acceleration :
performance X_ O
5. Room neise and '
vibration © x (8)

(1) Train cost
PP 2 X150 X [0%&1) + 10 X 20 X 10°(%2) = ¥500 X 10°
DC: 10 X 106 X 108(31) = ¥ 1050X 1(g0°

%1 ¢ lmport
%2 : fomestic Production

(2) Maintaipability
DC ¢ «Haintenance for engine and torque converter Is compli-
cated and nuzber of then is very large in case of
autorail.
* Equiprent installed under floor are coverad by dust
and it may cause overheat of engine.

(3) Room noise and vibration
These are fatal defect for sleeping car.

4, Recommendation :
24-hours high speed train between-Hahoi and Ho Chi Minh City is to be push-
pull train from view points of manufat:turiné-cost. maintenability, and pas-
enger room’s noise and vibration.
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Appendix 7.5-4

Phased Devetopment Plan (Rolling Stock Maintenance)

First Stage (1996-2000)

1.. Gia Lam Workshop

The Installation of maintenance facilities for DL and PC of high speed train.

(1) Workshop improvement for DEL maintenance

(2

'l)

2)

3)

4)

Remodeling and new construction of maintenance shops.

* Remodeling of existing buildings involving partitioning, floor covering and
painting.

* Construction of engine performance testing room, new shops and beiler room.

Improvement of maintenance facilities.

* Pit, work scaffolding, rails, roads, drainage gutters etc.

New installation of maintenance facilitics.

* Pacilities for cleaning, inspection, repair; painting and testing of engines,
electric rotating machines, wheel sets and bogies.

Preparation of maintenance equipment, tools and instruments.

Workshop improvement for PC maintenance

b

()]
3

4)

5

Partial remodelling of PC maintenance shop.

* Remodelling of existing building iavolving partitioning, floor covering and
painting.

New installation of maintenance equipment for rolling stock air conditioning

equipnient,

Improvement of maintenance equipment for carbody and bogie.

* Facilities for cleaning, inspection, repair, painting and (esting etc.

Improvement of maintenance equipment, tools and instruments,

‘New instaltation of a disposal facility for sewage from high speed cars (PC).
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2,

(3) Preparation of reserved equipment and spare parts for DEL maintenanc':e:(l)

Preparation of engines, main generators, traction, motors and other major equipment
and their spare parts in order 1o reduce DEL maintenance cycle time. (To be
completed by 2009 over three stages).

Hanoi, Vinh, Da Nang, Nha Trang and Saigon (5 sites)

(1) New installation of a disposal facility for sewage from high speed cars (PC).

Second Stage (2001-2005)

1.

2,

Gia Lam Workshop

(1) Preparation of reserved equipiment and spare parts for DEL maintenance (2).

Dian Workshop and Hai Phong Workshop

(1) Installation of a clean room for maintenance of bearings.

(2) Improvement of PC and FC maintenance facilities.

Facilities for cleaning, inspection, repair and painting of carbody, bogie, ctc.
(3} Improvement of maintenance equipment, tools and instruments.

DL Maintenance Depots (Hanoi, Vinh, Da Nang, Saigon, Yen Bai, Yen Vien)

(1)} Improvement of engine mainienance shop and bearing maintenance shop {(clean
room).

(2} Improvement of DEL maintenance facilities.

* Facilitics of cleaning, inspection, repair, painting and comprehensive testing of
engine and bogie.

(3) TImprovement of maintenance equipment, tools and instraments.
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Third Stage (2006-2010)

1.

Gia Lam Workshop
(1) Preparation of reserved equipment and spare parts for DEL maintenance (3).

(2) New installation of an efftuent treatment plant,

Dian Workshop and Hai Phong Workshop

(1) New installation of an effluent treatment plant.

DL Maintenance Depots (Hanoi, Vinh, Pa Nang, Saigon, Yen Bai, Yen Vien)

(1) New installation of an effluent treatmient plant.

PC and FC Maintenance Depots (Hanoi, Vinh, Da Nang, Saigon, Thuan Hai, Sbng Than,
Yen Vien)

(1) Rebuilding of maintenance shops (Hanoi, Da Nang).

* Rebuilding will raise roofs so that EOTC (Etectric Overhead Travelling Cranes)
can be installed,

(2) New instaltation of EOTC (Hanoi, Da Nang).

(3) Improvement of rolling stock maintenance facilities (Hanoi, Vinh, Da Nang, Saigon,
Thuan Hai, Song Than, Yen Vien).

* Cleaning, inspection, repair, painting and testing equipment for bogies etc.

(4) Improvement of maintenance equipment, tools and instruments (Hanoi, Vinh, Da
Nang, Saigon, Thuan Hai, Song Than, Yen Vien),

(5) New installation of effluent treatment plants (Hanoi, Vinh, Da Nang, Saigon, Thuan
Hai, Song Than, Yen Vien).
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Appendix 10.2-1

1.

- Advancement of the Elcclriﬁéalion Plan

Regarding Electrification

The effect of railway transportation can be greatly increased by changing over from SL

“(steain locomotive) and DEL (diéscl electric locomotive) services to electric services
“using EL (electric car), following an increase in transportation volume. The cffects of

electrification can be roughly divided into the following.

(1) Improvement of railway business,

An increase in transportalion capacity through savings on power and personnel
costs, higher speeds and better traction coefficient.

(2) The efficient utilization of energy and prevention of exhaust gas pollution.

(3) The development of industries and local communitics.

The improvement of passenger scrvices through higher speeds and more frequent

services.

Such railway electrification is not necessarily however, to be carricd out on all line
sections, The failure or success of electrification depends on the state of transportation
and the line conditions in each section.

In order to carry out electrification, a massive amount of investment is required to
reinforce tracks, provide rolling stock and install power generation and transmission
facilities, substations and overhead contact system,

Generally speaking, electrification is planned and carried out on line sections, which
either provide around 80 or more train services (up and down) a day, or are subject to
special conditions (sections with steep gradients requiring a stronger traction coefficient
or sections with many tunnels). Judging from future transportation demand, those
sections which can only expect to provide from 10 to 30 services a day (up and down)
require preparation of the transportation infrastructure ‘mofe than anything clse, and
transit by DEL and DC (diese!l car) is considered to be the most sensible method.
Electrification should be carried oit at that point in the future, when DEL and DC have

‘become superannuated and Wwhen demand for transporlation has increased sufficiently. It

is, however, important' to ‘start making research into the feasibility, planning and

~advancement of electrification for future purposes.
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2. Comparison of Electric and Diesel Services

(1

{2)

(3)

4)

Rolling stock performance

1t is said that EL have greater cutput, or tractive force in low speed sections, and are
also cheaper compared to DEL. Compared to DC, EC are generally betler in terms of
acceleration and deceleration performance,

Rolling stock maintenance

Except for a few expendable items such as pantograph, alniost all of the EC power
unit requires little maintenance, which means that in terms of maintenance costs, it is
cheaper than both DL and DC,

Power cosls

‘The cost of power required for a set transportation volume (tonfkm) varies
depending on the conditions of each country, however in Japan electric services
work out cheaper.

Electric service above ground facilities

Electeification requires investment into substation and overhead contact facilities,
the various improvement works entailed in the construction of these facilities, and
the prevention of inductive interference to signals and communication facilities.
Such jnvestment costs and maintenance cosls ris¢ in proportion with the
transportation volume, however most are fixed costs irrespective of the
transportation volume, Consequently, it is necessary 1o assess the economic
divergence point for electric and diesel services, and examine whether or not the
transporlation volume is in excess of this point,

Diesel service costs

'Elgcuic‘servioé CcOsts

An:_mal COSls -

= Economic diverg-ence poiht

Transpoitation volume —>

Figure 1 Electric Service and Diesel Service Ecoromic Divergence Point
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The additiona! investment profit ratio is calculated as a simple way to make this
judgement.

* Additional investment profit ratio =

Cost reduction + increased revenue from elecleic services
Eleciric system investment cost - diesel system investment cosl

Note: cost reduciion == diesel service annual costs - electric service annual costs,

If the addiﬁona] investment profit ratio is greater than profit ratio thought of as
necessary in terms of the investnient funds, then electrification is advantageous.
Incidentally,the electric and diese) service plans are made as similar as possible, and
if the inducement effect of electrification cannot be grasped, the revenue increase
item is not considered.

3. Advancenient of the Electrification Ptan
As can be scen from the above, ample examination of the following factors needs to be
made when determining the feasibility of the electrification overall plan and
implementation plans by section, and also when implementing the plans.

(1) Transportation fonns and volumes in the section and future transportation demand.

(2) Power mode and form of services on line sections direcily linked to clectrified
sections.

(3)' Energy resources and power supply and demand.
(4) Industrial capacity and future development plans.
(5) The state of the transportalion infrastructure and various moderization plans.

~ Regarding these points, based upon social trends, consideration should be given to plans
which result from changes in the roles of scctions due to business policies and the
constriction of new lines, the operation of rolling stock and supply and demand of
personniel on surrounding lines, and at the same time specific plans for modernization

policies. Electrification should be uscd as a chance to further promote modernization.

The specific procedure for electrification is as follows.

‘A-10-3



(Planning) -

Rolling stock plan - Personnel plan
Transportation '!‘ranspor(auon
- lan — . CIT . . , —
® lume curvey (ua.?n Ty Electrical facilities plan Investmierit plan
(service plan) Facility and cquipment plan Operation plan
{Execution)
@ Training of personnel
(business, operation, maintenance ete.) : .
Commencement

@

—— Testing ——Test operation — A
& _p° of service

Design ~— Matesials _ Execition

Design study — prepal‘all()n

Figure 2 Flectnﬁcatlon plan procedure

The fundamental itemms which require particular examination are sumimarized below.

Electrification Mode

1)

(2)

Mode

Selection of the electrification mode is the most important matter in planning
railway electrification. The modes currently adopted throughout the world are DC
(600-3000 V) and AC (6000 V-25 kv) and these can bé further divided into single
phase and triple phase. Each mode has its merits and demerits and each country has
its own electricily development background, which means that there is thus no single
absolutely best mode.

However, 1500 V and 3000 V have become the mainstream for DC electrification,
and as for AC, a commercial frequency of 25 kv has become the international
standard as with the UIC etc. '

Consideration Points in Mode Selection

The foltowing lists the main points which should be given consnderauon when
selecting mode, - '

1) ‘Transportation conditions (lypes of passenger and frexght trains, those
transportation volumes and ratios).

2) Standard voltage and power source.

~3)  Apptication of rolling stock and relationship with other electrified sections.
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4)

5

6)

7

8)

Insutation intervats and repair' of obstacles.

Communication networks and the tevel of and countermeasures against
inductive interference.

Accident currents and protection.
Line section special conditions.

Future plans (power development, urbanization, building of industrial estates
and the possibility of highly frequent services).

Coinparison Betwccn AC and DC Electrification Modes

In the case of Japan, it is gencrally thought that AC electrification possesses the

following advantages and drawbacks compared to DC elecirification.

a. Advantages

D
2)
3

Above ground facilities such as substations are simple.
Transmission loss is small.

AC cars p‘crfomi bettér than DC cars in terms of tractive force and speed control
etc.

b. Drawbacks

1)

2}
3

Work costs are high due to communication line inductive interference
countermeasures and repair work on obstacles elc.

AC cars are complex in construction and expensive.

High voltage means that maintenance work is sestricted.

Reference 1: Electric and diesel service annual cost comparison,
Reference 2: Outline of railway electrification throughout the wortd.
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Reference 1: Electric and diesel service annual cost comparison.

Llectric service

Diese} service

Annual cost per business kilometer

—

e

Number of trains {up and dowin) { Number of trains (up and down)
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Appendix 10.2.2
Calculation of Line Capacity

In the event where the transportation volume increases and judgement is made on whether or
not it is recessary to increase tracks, the following calculation method will be used as the
initial standard,

Double tracks allow line capacity to increase by two to three times, however fiest of all, it is
necessary 1o decide whether to change all lines or just some lines to double track, based upon
careful consideration of future transportation demand levels, In either case, commencement
of work on the busy and smaller capacity lines takes priority.

In the case of adopting double tracks on all line sections, it is best to link all double track
sections because this produces immediate beneficial results in that it enables easier driving
for drivers and prevents stoppages duc to minor {imetable confusion. In the case of adopting
double tracks on only parts of sections, it is better to double track three or four consecutive
sections in the area where up-bound and down- bound trains intersect, upon giving ample
consideration 1o the introduction of high speed trains and the form that future timetables will
take.

By using the following line capacity simple equation, it is possible to calcﬁlale the degree of
line capacity blockage.

(1) Single-track sections

1,440
N =ire e (2.8)

N : line capacity (trains)
t : mean service time of one train between stations (minutes/firains)
¢ : block handling time (tinutes) _
Automatic, interlocked, tokenless block seciions 1.5 mins
Other seclions 2.5 mins
f : Line utilization ratio
0.6 asarule
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(2) Double track sections

1,440

N:W){f ........... rsresreananneery Craiererenenraa ....{2.9)

N .

v

single-way line capacity. Needs to be calculated separately for up-bound and

down-bound.

time interval between consecutive high speed trains. 4-6 minutes is standard,

: minimum time interval required between slow frain arriving at station first

and fast train arriving after it. 3-4 minutes is standard.
minimum time interval required betweeén fast train arriving at station first
and slow train arriving after it. 2.5 minutes is usual,

fast frain rafio =. Number of fast trains (set)
~ Number of single-way trains (set)

Number of slow trains (sct)
umber of single-way trains (sef)

slow train ratio = N

Siow trains here refers to the number of trains in front of still freight trains.
Fast trains here refers to all trains other slow and stilt freight trains.

Line utilization ratio is determined according to character of section,
however 0.6-0.75 is usual.
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