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PREFACE

The survey for the. modernization of the railway line between Rio de
Janeiro and Sao Paulo, Brazml by Japanese experts was carried out under the
direction of Japanese Government according to the request of the Ministry of

Transport of Government of Brazil.

4 - The request was offered off1c1ally to the Japanese Government through
the Japanese Embassy in Rio de Janeiro by the Ministry of Transport of the
Government of Brazil through the Department of National Railway of Brazil
(Departamento Naoional'do'Estradas de Feiro) (DNEF) in December of 1967.

Answeringefhe request, the Government of Japan decided to dispatch a
survey team t0 Brazil, and in accordance of such decision the scope, the sche-
dule and the terms of the eurvey works were agreed_upon between the DNEF and

the Japanese Embassy in Ric de Janeiro in March of 1968,

Under the above agreement, the Japeh Overseas Technical Cooperation
Agency (OTCA) arranged -the schedule and nominated the experts for this purpose
as follows:

Time of Survey : ' One month of on-the-spot survey, starting
in April 1968,
Experts of team s |
Consulting Englneer Syuitiro Satoh
.Pfojeot Maﬁager'
_ Consulting Engineer .. Hiroshi foehimura
o ' in charge'ofJ'
. safety Engineering eﬁd Blectricfication
‘Corisulting Engineer - Eiichi Tawafa?J ' .
| in charge of
- o _Traln Operatlon and Workshops
. Consulting Engineer : Sanklch1 Odai
| Jin charge of
| Track Maintenance
Consultiﬁg Engineer Shoichi Kitehare
o in_charge of_

Railway Location and Consfruction



In complianbe ﬁith abbve mentioﬂed agreémenf' it is instructed that the

m1551on of the survey team is to carxy out the . prellmlnary survey of the existing

rallway line between RlO de Janeiro and Sao Faulo. and that the extent bt the

-survey is conflned to the technlcal matters and . others closely related thereto.

Consequently, it is understood that the main obgect of this survey is to render

" the relevant suggestlons for the main detall survey, which shall be done by the

-Government of Brazil for the purpose of plannlng, de51gn1ng and execution of the

modernlzatlon program of the exmstlng rallway line between Rio de Janeirc and

Sao Paulo, taking the constructlon of new llne therebetween into considerations.

Upon the arrlval of’ the survey team at Rlo de Janeiro, the actual working

SChedule were determmned, agreed’ upon between DNEF and the survey team.

The survey w0rks carried out are chronologlcally shown as follows:

Date

W1 |

(Monday)

iz

(Tuesday)

Location and
Member '

At Rio de'Janeiro,

by 2ll members.

At Ri6 de Janeiro,

 byjal1 members.

Survey and Study

Visit to Winisterio dos Transportes of
Brazil Government, Col. Rodrigo

Ajace de Morira Barbosa.(Sectretario Geral).

‘Visit to Departamento Nacional de Estradas

de Ferro (DNEF),'and meeting under the at-
tendance of Eng. Eduaro Rios Ellics (chair-
man of Conéelho Ferroviarig Nacional),

Eng. Alvaro Gomes Barbosa i

(Chefe do Cabinete de DNEF),

' Dr. Manuel Alves do Vale
. (Procurador Geral do DNEF); 

. Bng. Desio Teixeira Brandos (DNEF),
:Eng; MUrillb Nunes de Azevedo (DNEP)

and other staffs of DNEF.

 Arrangement of the schedule of the survey
works in Brazil,
. Visit to the Embassy of Japan in Rio de .

_Janelro.

Hearing of the outline of the railway
between Rio de Janeiro and Sao Paulo
'explalned by the staffs of DNEF,

Hearing of the outl;ne of the-rallway of
Brazil in general, explained by Eng. Murrille.

- 2=



4/3

(Wedhesday)

4/4

r(Thursday)':

o 4f5
(Friday)

4/6
_ (Saturday)

4/7

 (Sunday5_j

4/8
(Monday)

4/
(Tuesday)

it Rio de Janeiro,

by all members.

At Rioc de Janeiro,
by all members,
At Rio de Janeiro,

By all members.,

At Rio de Janeiro,

_DlSCHSSlOn on materials and data requested

by the: team.

Visit to BEstrada de Ferro Central Brazil
(EFCB). I

Meoting Mr. Francisco Cruz
(Superintendents do EFCB).

- Hearing of the general view of the'railway

bztween Rio de Janeiro and Sao Paulo present-
ed by him.

Hearing of the outline of the railway, ex—

* plained by Eng. Guilherme Cempos.

(Assistente Central de Engenharia do RFCB).
Inspection of Estacio Pedro II, Freight
Terminal MARITIMA and Classifying Yard ARARA.

Inspection of Workshop DENTRO and Rolling
Stock Repairing Factory ENAFFA,

Collection and Ovientation of materials and

data on the railway, provided by EFCB.

_Inspectlon of the Operation Dlspatchlng

O0ffice of EFCB.

Orientation and studies of the materials,

iﬁformations and data collected during the

~owWeek,

At Rio de Janeiro. -

- From Rio de Janeiro

to Sao Paulo'on the

jspec1al traln, by

all members.:

At Sao Paulo,

'aby.alllmemberé;

Hoiiday;

Oh'the way, inspection of the general con-

dltlons of the rallway and of the CTC center .

in Barra do Plral.

-Inspedtion'qf Fabtory FRESINBRA and Rolling
‘Stock Manufacturing factory COBRASHA.

Visit to the Consulate General of Japan,
The Mayor of Sao'Pauld and the Transportation

Department of Sao Paulo State, where Eng.

- Firwino Rocha de Freitas (Chief of the

Departmént) éxplained the outline of the ur

-urgan transit system of the 01ty ‘mone of



4/10
(Ve nesdey)

4/11
(Thursday )

4/12
(Friday)

4/15
(Saturday)
. 414

(Sunday)

4/15-

(Monday)

4/16 .
(Tuesday):'

From Sao Paulo to

Santoé on the trdin

of Santos Jundiai,
Rallway and from
Santos to Camplnas
on the highway and
retﬁrned back to
Sao Paulo, by all

mnembers.

From Sao Paulo‘to

Ric de Janeiro on
the special train,

by all members.

At Rio de Janeiro.
At Rlo de Janelro,
by all members.

At Rio de Janeiro

At Rio de Janeiro,

by all members.

At Rio de Janeiro,

By Engglsafqh;_

At Dentro, by Engs;

Yoshlmura, Tawara

- and Odai.

' Sao Paulo. :

Inspectlon of the ‘conditions of the railway
between Sao Paulo and Santos and the hlghn

way trafflc between Santos and Campinas via
Sao Paulo, ‘and visit to the G E. Factory in

Camplnas.

Inspection of the conditions of the railway.
On the way, inspection of the Wheel Manu-
facturing Factory MAFERSA in Cacapeba.

Holiday
(Eaéter)
Orientatipn and Studies of materials, infor-

mations and data collected during the week.

Holiday

Had the honour of meeting Col Marioc David
Andreazza (Minstro, Ministerio dos Trans-

portes) and Eng. Haracio Madreirra (Direc-

tor Geral do DNEF) _ _ .
' Discussion with staffs of DNEF on the mate-

rials and data provided by DNEF.

 Visit to the President of RFFSA
_ Vlslt to the Chlef Englneer of CVRD in the

head offlce.

Visit to the_Vice'President_and.the trans-

portation engineer-of MBR in the head office.

'Inspeétion of fhe states'of track maintenance

: rolllng stock aignal and repalr of electric

cars at Dentro.

Inspectlon of electric weldlng of rails in

_ Barra do Plral.

L= 4=



4/17
(Vednesday)

4/18
(Thursday )

4/19
(Friday)

o a/20
.(Séturdayl

4f21
(sunday,

. At Rio de Janeiro,

by Eng._Kitahéra.

From Japeri to
Barra.do Pirai, by
Engs. Sétoh_and
Kitahara, and by
Engs. Yoshimura,

Tawara and Qdai.

At Rio de Janeiro,
by Eng. Satoh.

From Rio de Janeiro
to 3a9 Paulo on the

Highway, by Eng.
Kitahara.

At Rio de Jareiro,

by Engs. Yoshimura,
Tawara and Odai.

From Rio de Janeiro

%o Volta Redonada

on the Highway, by

all members._

At Rio de Janeiro,

by all members.

At Rio de Janelro,f

by all members._

Discussion on the materials and data provided
by EFCB.

Inspection of the conditions of the proposed

route between Japeri and Barra do Pirai.

Inspection of the conditions of the Service
Compartment in Pedro II.

Inspection of the Diesel Locomotives Repair
Shop at Dentro.

Hearing of the outline of the Organization
and Administration of workmen explained by
Eng. Arbste Ibre.

Inspection of the Track Maintenance Section

Office at Dentro.

Visit to the GEIPOT,.
Visit to the BNDE.

Inspection of the traffic conditions of the
Highway between Rio de Janeiro and Sso Paulo.
Inspection of the progress of the improvement

works of the railway line.

Dlscusslons with staffs of DNEF on the data
provided by DNEF

Inspecﬁlon of Section Office.of Signals,
Telecommﬁﬁication-and Converter Substation.
Discussion on the data o with staffs of EFCB.

Inspectlon of the traffic conditions of the

. nghway.

__Inspect;on of the facilities and the operation

of C.S.N.

Studiés*on the railway'in details.
Arrangemént of the working schedule of the
followlng days with Dr, Vale, DNEF.

'Studles on the rallway in details. -

B Preparatlon of the Interim Report.



4/22
(Monday)

4/23
(Tuesday)

4/24
(Wednesday)

a/25
(Thursday)

4/26
.(Friday)

4/27
,(Saturday):

4/28
(Sunday)

4/29 -
(Mond&y)

4/30
(Tuesday)'

‘At Rio de Janeiro,

by all members.

At Rio de Janeiro,

by éll members.

To Vitoria, by -
Engs. Satoh and

Yoshimura.

At Rio de Janeiro,

by Engs. Odai,_Tawafa'

and Kitahara._

At Rio de Janeiro,

by all members.

At Rio de Janeiro,

by 21l members.

- At Rio de Janeiro,.

by all members,

At'Rio.de Janeiro.

From Rio de Janeiro

' to Brasilia and.

return,

At Rio de Janeiro.

-Discussion with staffs of DNEF on the rail-

WAy«

' Preparation of the Interim Repo t.

Discussion with staffs of DNEF and of EFCB.
on the railway.

Preparation of the Inferim Report.

Inspection of the Transportation facilities

- of CVRD and the loading facilities and

egquipments at Tubarao.

Studies on the railway.

Preparation of Interim Report.

Discussion with staffs of DNEF on the rail-

WaY .

Preparation of Interim Report.

Explanation of the Interim Report to the

. Ambassador of Japan.

Lecture of Eng. Satoh at the Engineering
University on the rerspective of the rail-

way traffic.

Explanation of the Interim Report in the
meeting held ir the hall of DNEF with
attendance of staffs of DNEF and EFCB and
the'offical of Japanese Embassy, under the
éhargé'of Chefe Geral do DNEF.

‘Explanation of the Interin Report at the
'Japanese Embassy .

Holiday.

Visit to Brasilia under the guide of DNEF.

Presentation of the Interim Report to DNEF.



; Prlor to preparatlon of thls report, the Interim Report was submltted to
the director general of DNEF on the 30th day of April, 1968 outline of which was
explalned to the staffs of DNEF and of other entities concerned by the survey
team on the 26th day of April, under the attendance of a official of the Japanese
Embassy. On the occasion, the Japanese Embassy expressed. that Japanese Govern-
ment ig willing to coopera%e with all entltles of Brazil concerned, who will carry

out the main detail survey in the future.

é- " It is expected thet the main detail survey will be carried out autono-
:ﬁously by the Brazil Government and the modernlzatlon project will be materis= -
ligzed in the near future and that this report will contribute to such materisli-
zatlon process; this report is focussed on this effect though it is set forth

qualltatlvely.

It is acknowledged that this survey works was materially and mentally'alded
by the conveniences and materials rendered by the Department of National Railways
of Brazil and other Government Organlzations, namely that this survey works was
carried through effectlvely and smoothly w1th the competent and able assistance
of the staffs of DNEF and EFCB.

It is appreciated that the appropriate preparation for the survey was arrang-
ed by Eng. Alvaro Gomes Barbosa; Chefe'dd Cabinet do DREF and Dr. Manuel Albes
do Vale, Procurador Geral do DWEF with their assistants who were nominated to the

counter part for the survey team.

It is appriciated that the sound guide was rendered by the Japanese Embassy
in Rio de Janeiro f6r on-the-spot survey and that competent help for the orienta-
tibn of ﬁateriais, infqrmafions'and dafa as. well as for the pfeparation of the
repdrt was rendered by Japanese Natibnél Railways, Japan Railway Construction
Coordlnatlon, Japan Rallway Technlcal Serv1ce and other organizations of rallway

bu51ness.

This reﬁort_is respectfuliy pfesenfed by
Eﬁg. Syuitiro Satoh.
Eng. Hiroshi Yoshlmura '
hng. Ellchl Tawara
'Eng..Sank;chl Odai
Eng. Shoichi Kitshara
On the . th day of , 1968, Tokyo, Japan.
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CHAPTER 1.

SKETCH OF THE BACKGROUND STANDING ON
- ECONOMICAL AND TECHNICAL POINTS OF VIEW

Article 1. Qeneral.

In case of framing up the project of construction and or improvement
of railways, it is deemed necessary to review the hackground relating to the
subject railway. It may be considered that as this surﬁey is aimed at the
modernization project of the réilway line between Rio de Janeiro and Saoc
Paulo, the extent of the review shall be limited to the area along this line,
Hovever, it may be reasonable to expand the extent of the review %o the area
gsourrounded by four big cities, Rio de Janeiro, Belo Horizonte, Sao Paulo
and Santos because this railway line is the main artery of transportatio

‘system of the region surrounded by these four cities,

This reglon is the megapolls of Brazil becsause the major part of in-
dustrlal producta and supplles of Brazil are concentrated in this region and
the large part of agricultural products are consumed by the rehabilitants in
this region which is estimated as large as about thlrty five percent of total

population of Brazil.

On the other hand, it is estimated that not only the growth of such
productlon and consumption but also of the population will be hlgher and higher

every year in the future.

Therefore, it is observed that the rallway llne, connecting these cities
and running through this region, is and will be the most 1mportant traffic way

of Brazil" 1n the present and in the future.

It is generally recognized that the tranaport growth depends upon (1)
- the growth in productlon and consumptlon,.(ll) the change in the structure of

the sconomy and (iii) the specialization of economic activities.

 The growth of production.and consumption generally depend upon (i) the
growth ofgpopuiatibn; (ii) fhe:gfowth of income per capita and of employment,
(iii) the érowth_of.agricultural products, (iv) the growth of industrial pro-
dﬁéts and (v) the expansion of service activities, traffic and commercial ac-
tivities ineluded, | | |
| " On the other hand, it is noticed that such different sectors of economy
as above méntiohéd‘are infer—related and the-gfowth in one sector may not

- ]_1 -



only raise the level of resources available generally but alse more directly

promote the growth in other sectors in a long run.

The figures in the following Table 1. will suggest the above notice:

,Tabie 1..

Average annual growth rate of économy in values from 1950 to 1960 in
Brazil. ' '

Annual growth rate of economy,

(i) for total real produéts 5.7% .
(i1) for industrial products 9.0%
(1i1) for agricultural products 4.6%
(iv) for transport 7.1%

(v) for other services &, 3%

Source: The National Account of Brazil, 1964.

Article 2, Physical Conditions Relating to Bconomical Development. .

(1) Geological States.
Geological state of this area covering the route of railway bet-

ween Ric de Janeiro and Sac Paulo is observed as follows:

(i) Geology covering the area between Rio de Janeiro and
Cochoeira is, as a whole, Precambrian Strata with intrusive
-rocks erupted through in " laces, except the area between Barra
do Pirai and Volta Re&onda where silty clay soil is found which
is, it is observed,.thé deposit of the River Paraiba. All the
exporéed surface of the Precambrian Strata of this area is

| heévily WEEthered out and decomposed and, subsequently, almost
all area:is covered by red, yellow and/or grey colored soil of
decomposed strata accompanied with' undecomposed intrusive ro-

cks exposed in places.

(ii). Geology covering the area between Cochoeira and Sao Paulo
is Tertiary strata, which is called "Tanbate System", except the
area betweer Pro and liagi da Cruzes where these is found decom~
Posed Precambrien strota of the same quaiity as in the area above

mentioned.

-(iii) Surface soil of the Precambrian strata is, in itself, te-

- chnically unétable and of SWélling properties and, consequently,

-12 -



the exposed slope surface of a cutting and untreated hed of such soils
are vary unstable wheh saturated with water.

(iv) The sound rocks of the Precambrian Era may occur in deep tun-
nels and foundations in deep valleys and, subsequently, the stability

of tunnels constructed in the deep and foundation of bridges will be
. secured. '

(B) Mateorogical States ralating to Economical Developnent.

This area is situated hetween from 20 to 30 south latitude and
from 42 30' to 44 30' west longitude.
The altitude of each city is as follows :

-

Rio de Janeiro " Om
Bara do Pirai ' - 350m
Belo Horizonte 840m

Sao Paulo T40m

The River Paraiba runs eastward along the subject railway line
between soﬁthern and northern mountain ranges sfarting from the
‘east of Sao Paﬁlo and flowing out near at S. Joao da Barra %o
the Atlantic Ocean,

Provided that it is well regulated and appropriately arranged
with necessary faciiities and equipments, this river will serve
not only the sufficient source of irrigational, industrisl and
domestic water supply but also the disposal in the region along
“the railway line.

Climatie states of fhis area is shown in the following Table 2:
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Article 3,

Population.
(A) General View
The population of Brazil was growing normally from 1940 to 1950,
annual growth rate during this period was recorded at 2.5%; the
total population in 1950 was recorded at 51,944,000 and from
1950 to 1960 the annual growth rate was.inereased to 3.1% and
the total population was recorded at 81,393,000 in 1965,
It is noticed that the concentration of the population into urban
region is conspicuous, _
hAnnval growth rate classified into urbsn and rural regions is re-
corded in the latest Population Census of Brazil as follows:
Urban Region 5, 4%
Rural Region 1.5%
Total in Brazil 3.15%
On the other hand, the growth rate is estimated to be continued
in the equal amount or more as above recorded.
The percentage share of the total population is recorded by Eco-
nomic Diviéion, Coverdale & Colpitts, New York, New York U.S.4i,
as shown in the Table 3.
Table 3
_ : . Y
Urban, Rural and Total Population, by Regions of Brazil, and
Annual Growth Rates, ' '
Pércentage Share Average Annual
I ' . of Population Growth Rate
Repion - 1950 . - 1960 1965 1950 1960 1940-50 1950-60
- (in thousands) . (in %) . (in %)
North '
Rural - 1,264 1,584 1,733 _ _
- Urban = 581 963 1,205
Total 1,845 2,547 2,938  3.55 = = 3.63 2.4 3.3
Northeast B - '
Rural 9,205 10,277 10,879 _ _
Urban 3,289 5,248 6,603 :
Total 12,494 15,525 17,482 24,05 - 22,14 2.3 2.2
Rast S S
Rural 11,515 12,705 - 13,500 _ _
Urban 7,378 11,954 14,889 |
Total 18,893 24,659 28,389 36.38  35.17 " 1.9 2.7

P



South :
. Rurel ~ 9,858
Urban 7,117

Total_'16;975
CentralWesf

Rural 1,313

Urban -~ 424

Total 1,737
Brazil

Rural 33,155

Urban 18,789
Total 51,944

12,033
12,413

24,446

1,860
1,082
2,943

38, 459

31,660
70,119

13,050
15,770
28,820

2,229
1,535
3,764

41,391
40,002

81,393

32468

3.34

34,86 2.8

4.20 3.3

36.20 45.20

100.00 100.00 2.5

3

5

W\

.9

.4

P

As is suggested by the sbove review, it is forecasted that in the

region élong the railway 1iﬁe the population will grow at the
rate of 5 ~ 6% annually.

(B) Peculiarity in this Area.

The feollowing table arrenged by the Economic Division, Cover-

dale &'Copitts shows the population states of the region along

the route of railway line between Rio de Janeiro and Sao Paulo:

Region and - Population
State " {in thousand)}
‘ . 1950 1960
Bast _ :
Rural 11,515 12,705 1
Urban 7,378 11,954 1
Total = 18,893 24,659 2
Sergire '
Rural C.439 460 .
Urban 205 294
Total . = . 644 154
Bahia - o
Rural 3,584 3,879
- . Urban 1,251 2,069
Total 4,835 . 5,948
Minas Gerais
Rural - 5,519 5,992
" Urban . 2,343 . 3,931
-Total 7,862 9,

925 1

_ Table 4,
Urban, Rural and Total Population, by States of East Region.

1965

3,500
4,889
8,389

490
351
841

4,028

2,603 .

6,631

6,311
4,970
1,281

Share of Total
Population

- {percent)
1950 1960

100.00 100,00
3,41 3.06
25.59  24.12

41.61  40.24

16 -

Anmual Growth

Rate

(Percent)

1940~50
1.9
1.7,
2.1

1.5

1950~60

2-7

1.6

2.1

2.4



Espirito Santo

Rural 693 973 1,121

Urban . 185 393 494

Total - 878 1,366 1,615 4.65 5.54 1.5 4.5
Rio de Janeiro

Rural - 1,206 1,318 1,490

Urban 1,091 2,065 12,686 _

Total . 2,297 3,383 4,176 12.16 13,72 2.2 3.9
Guanabara

Rural T4 83 60

Urban 2,303 - 5,202 3,785 :

Total 2,377 3,285 3,845 12.58 13.32 3.0 3.3

This indicates that the population of these regions amounts to
ahout 30 millions, percentage share of which is about 35% of total
population of Brazil.

It also suggests.that the concentration of the population to this
regions is very conspicuous.

‘It is noticed that the conceniration of the population to the urban
region of this regions is specially remarkable as shown in the
following Table 5 :

' Table 5
City ' Population in 1960 Average annual
_ ' growth rate estimated
Niteroi U.C. 1,076,000 5.6%
Barra do Pirai 29,000 3, 8%
 Barra Hansa | 47,000 | 6.2%
_Voita Reddnda | _ 84,000 g 6.2% |
Urban of Cuanabara 3,202, 000 3.4%
Sao Paulo U.C 3,916,000 4.8%
 Samtos U.C . 361,000 408
Cruzeiro 27,000 - 5.5%
Guaratingueta - 29,000 o 4.8%
Lorema . 26,000 4.6%
HOgi'das Cruzes = 64,000 ' 5.5%
_ San Jose do Campos - 55,000 ' 6.0%
Taubate - ' 65,000 . ' 5.3%
Belo Horizonte U.C 715,000 | 5, 4%

~ 17 =



It_is cbserved on the latest Population Census of Brazil that the
domestic income per_cdpita_in rural region grew at the annual
rate of 3.6% and that of urban region was continuing the same
amount, while, in total, it grew a little at the annual rate of
1.8% during the past 15 years from 1950 to 1964.

On the other hand, it is observed that.the income per perscon em—

ployed grew in the agricultural sector and in the industrial se~

ctor at the annual rate of 7.5% and 7.6% respectlvely, while, in

services sector, it grew at 3,7% and, in total, it grew at 6.4% in
the same period. I% will indicate that the unenployved percentage

was increasing in total, and that it was higher in the industrial

Iregion than in the agricultural region.

The following table will suggest this tendency:

Table 6.
: Average income Average income
. Name of state growth rate per growth rate
_ rerson employed per capita
Minas Gerais 3. 1% 1.1%
Rio de Janeiro 5.3% : 1.4%
Guanabara _ 4., 0% 0.7%
Sac Paulo ' 4.9% ' 1.5%

Article'4

Economic Structure.

It 1s servxcable, as a whole, for the review of the economic structure

to plck up the follow1ng fundamental tenden01es Wthh are, it is deemed

closely related to the economic structure :

(i) Increasing urbanization

and

(ii) Shift’from agricultural employment to industrial_emplcyment,

(iii) Higher rate of growth of industrial production compared with

agricultural production, which is shown in the Table 1 in Article

1 of. this Chapter.

It may be concluded that the economic ‘structure of Brazll ig summari-

zed as follows :

(1) In general both industrial and agrlcultural productlon will in-

crease and cxpand in the region of high economic. potentlal

_18—



(ii) The production of heavy industry will continue to conceﬁtrafe
heavily in the states of Sao Paulo; Rio de Janeiro, Yinas CGereis
and Guanabars ; i.e. the industrial center of Brazil. _

(iii) Increasing manufactured products, supplies for industries, and
provisions for increasing inhabitants, concentrated in the indus—
trial center, will require sufficient transportation facilities
parallel with {the increase of industrial and agrlcultural pPro-
ducts,

(iv) Reduction in transport cost, especially in medium and long dis-

_tance transport, will accelerate the economic integration of the
rural economy with urban economy, in other words, it will promote

the integrafion of agricultural area with the industrial center.

Article 5, Industrial.Activities.

As is set forth in the precedlng Articles, the growth of the indusirial
productlon is remarkable in Brazil in a latest few wears.
The state of industrial productlonels qualltatlvely gummarized as

foliows i

(i) Machineries, electrlcal equipments and transport equipments in-
dustries are heavily ooncentrated in a few centers of industrial
prodpction mainly the indusfrial ereas around Sao Paulo, Rio de
Janeire, and Belo Horizonte from where their products are distrib-

- uted throughout:the country. ' '
(ii) Rapid growth industries, such as the. metal-using and chemical in-
'  dustries, create the increase of the demand of industrial pro-
ducts in an increasing wealthy, urbanized and industrialized re~
o gion. - _ |
(iii) Production'of.iroﬁ ores in the State of Minas Gerais remarkably

iﬂcreaees and ie'being transﬁorted tO'porte for exportation and
£6 Volta Redonda for domestic use, '

(iv) - Growth of such 1ndustr1al productlon creates increased demand for

| tran5portatlon servlcee. _ . '
(v). Percentage share of 1ndustriai production in 1962 is shown in the
.ffollow1ng Table 7 and Table 8 that indicate the heavy concentration

to the 1ndustr1a1 center.
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Table 7.

Production share in Values in 1962

Percentage share of
1ndustr1al products

Source:

Industrial Register, 1962, IBGE.

. . of of
Region Rapid Growth Slow Growth Total
North 0. 4% 0.6% 0.6%
Northeast 4.0 9.,5% 6.8%
East 89,6%_ 70.3% 79.6%
South 5.8% 18.5% 12,4%
Centralwest 0.2% 1.0% 0.6%
Total 100. 0% 100, 0% 100. 0%

Table 8

‘Percentage share of
© Industrial products in value-

of - of
Rapid growth ' Slow growth
industries industries
48.%% 51. 7%

Source:“'lndustrial Register, 1962, IBGE.

‘ Follow1ng Table 9 shows the latest annual growth rate of in-
dustrlal products in 1964-1965 clagsified into the kinds of pro-

ducts :
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Table 9

Annual Growth Rate of Production

Kind of Products Annual Growth Rate (in percent)

Iron ore 16.5
Steel ingot _ . 7.8
Aluminium ingot - 10.5
Hetaric lead ' 1.4
" Petroleum producis 6.1
| Natural phosphate - 7.4
Nitrogeneous férterizer 10.6
Caustic soda - _ 8.6
Soda ash ' : . 5.0
Salt 1.0
Sulphuric acid 10.0 |
Cement 7.0
- Limestone . 6.0
Gypsum ' ' . 7.9
| Néwsprint : | : : . 6,2
Rubber : o o . 8.8

~ Source: Report of Economic Division, Cbverdale & Colpitts.
 (vi) Total amwmt of industrial products and supplies moved medium and

. long dissance in transport was estimated about 50 million tons annual-

1y in 19355 as shown in the following Table 10:

. 21 =



Table 10

Kind of Commodities © Annual Transportation in tons
Tron ore ' 15,000, 0C0
Petrium Producfs 15,000,000
Cement : 5,000,000
Stesl Products _ ' 2,000,000
Pine 2,000,000
Coal ' 2,000,000
Fert{erigzer 1,000,000
Charcoal ' 1,000,000
Salt | 1,000,000
Paper ' 1,000,000
Limestone 1,000,000
Others 3,500,000
Total : : 50, 000, 000

Major part of the amount listed up in this Table was handled in

this region.

(vii) Commodities %o be transported medium and long distance, listed up
in the Table 10 will be estimated to increasse at the annual growth
rate of not less fhan that shown in the Table 9. And adding the
amount of miscellaneous manufactured products it is estimated that
tofal amount of industfial commodities requiring transport is esti-
mated to increase at an average apnual rate of about 9 percent,

- referring to Table 1. s
Article 6. Agricultural Activities
The wi&e area northwest of this railway line is a land of fertile soil
and it prbdubes the good amount of coffee, cereals, suger cane and cotton,
The area along this railway line parallei to the River Paraiba is a land of
producfioﬁ.of rice and COrn.and is surrounded by the pasture plantation which

creates the livesfock'prdduction.

This area covering these area sbove mentioned is called "Zone of lati-
cinos", through fhé southern part of which this railway runs. It is observed
that such good agficultural potential will be'able to supply the provisions
for ihhabifaﬁts in the industrial center includiﬁg 3ao Paulo, Rio de Janeiro
and-Bélé.HOrizonfe,.provided that the transportation system will be appropri-
atelf_faéilitated and aaministrated. On the other hand it is expected that
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‘such & good agricultural potential will nccelerate the progress of industrial
development of this region. '

The following Table L1 Will ‘supply the suggestion for the future prospects

of agricultural activities of this region:

Table 11

Annual Growth Rate of Crop Production

Region | : Average Growth Rate {1950 - 1962)
North : _ 5., A%
Northeast . 7.2%
East ' 2,9%
South 5.1%
Centralwest 9.5%
Total - _ 5.2%

Source: Report by Beonomie Division, Coverdale & Colpitts.

It is noticed that the demand of agricultural products increases at the
same growth rate of pbpulation, and, consequently, will increase at the annual
rate of more than 6% as the amnual growth rate of population is 6% in the present
and will be more than 6% in the future in the city zones of Sao Paulo and Rio de

Janeiro as well as other urban entres in the region along this railway line,

Coffee and cotton and the principal export agricultural products of Brazil
and they are expected to increase in the future, therefore, it is necessary to
increase the capacity of transportatlon and to reduce the transportation cost of
these products from farms to ports. Therefore, it may be required that the devel~
opment as well ag the'coordinatioﬁ of all transpbrtation modes shall be facili-

tated as far as the agricultural activitieé is concerned;

The follow1ng Table 12 Wlll suggest such concept,

Table 12

Crop Productlon for Export in 1964.

‘Commoditics ~ Annual producticn, (in tons}
Caster beans 257,000
Cocoa ' 146,000
Coffee - 1,753,000
 Cotton | 1,877,000
Sisal . _— - ' 200,000
L dotel 4,233,000



It is selfexplanatory that such increase of ¢rop products for export is
to be added to agricultural products Tor domestic uée which was amounted to

29,000,000 tons in 1964 and will increase at the sane growth'rate of population.

Consequehtly, it is clear that the transportation of agricultural pro~
ducts Shall be considered not only for the promotion of the welfare of the
people domestically which will contridute to the development of industrial ac-
tivities but also for the expansion of export.

Tt is_obséfved that the transportation of agricultural products both for

domestic use and export are destined to this region from all the counfry through,

Consequently, it is expecied that while the total transportation of agri~
cultural products is estimated more than 35,000,000 tons annually in the present,

it will increase year by year in the future,

It is noticed that the plamming of transportation system in this region
shall be contemplated standing on the view points of agricultural development
of entire Brazil, and it is advisable that the installation of speecial facili~
ties and the special regulation shall be_arranged'for lovering down the cost

for transportation of agricultural products.

Article 7. Highway Transportation between Rio de Janeire and Sao Paulo.

_ There exists four-lane paved highwey between Rio de Janeiro end Sao
Paulo. This highway runs parallel with the railway line and passing the sane
cities and towns as on the railway line, the distance of which is sbout 410

kilometers, a little less than railway line by about 80 kilometers.

'Urbaﬁ_sectibns of this highwey both in Rio de Janeiro and Seo Paulo are

not separated from urban streets and a few solid crossing are installed.

| On this highway, there runs express bus at 10 minutes head and stopping
over Barra do Pirai, Barra Mansa and Szo Jose do_Campds only, and taking 6 ~ 7
. hburé. The average speed of the bus is estimated about 60 kilometers per hour
&ﬁd,'ét maximm speed more than 100 kilometer per hour. Adding to these bux
traffic, many {rucks and passenger cars are running, the average speed of which ma

may be 40 kilometer per hour and 80 kilometer per hour respectively.

It is informed that the fee for a passenger between Rio de Janeiro and
Sao Paulo is about the same as that on the ordinal day train of railwey line.
It is observed that the present transportation on this highway is in normal
state, however, the increase of motor vehicles will create the apprehension

of traffic congestion in the urban section which will bring about the lower
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average speed and more accidents and consequently it may be impossiﬁle to shorten

the'traVelling time and to enhance the transportation cepacity in the future.

As it is generally_reéognized, the naximum speed of motor vehieles on
highway shall be limited $o 100 kilometer per hour in.order to maintain the safe-
ty, even when it is installed with satisfactory solid crossings and separating
zone, <There is a propogition that the increase of passehger traffic may be able
to he born by huses. However, it may be apprehended that it may not be able to
be done without any cost of longer travelling time and poorer safety unless the
imprdvement of the existing highway or the construction of new one as well as
the construction of the separated or elevated highway comnecting thereto in urban

sections will be implemented, which will cost very high.

On the other hand, it is observed thet cutting slope surface and bed of
the .way are in unstable conditions in some'places and that such sections shall
be improved in order to secure safe and reliable running of motor vehicles for

the purpose of answering for the increase of motor vehicles in the future.

Article 8. Relation between md Percentage Shave of Railway and
© Highway Transportation.

In 1937, it is recorded, the freight transportation in Brazil was born by
the railways at almost 100 percent. Due to the negligence of the improvement
and the poor maintenance of réilways facilities, and, on the other hand, due to
the rdpid development of highways and motor vehicles, the share of railway trans-—
port decreased to 50 percent in 1945 while the resl products and the total freight
trangport had incféased during these yesrs., And it is noticed that the passenger
traffic'had'decreased'year by year and continued to decrease due tc the sane
cAuses. _ | : ' _

The follbwing Tables 13 and 14 show. such changeé:

| . Tavle 13

Ton-Kiloheter.of Freight,'and‘
Average Annual Growth Rate of Transport by Transport Modes
1950 ~ 1960 and 1961 - 1965

Mode:of ' Ton—Kilometers(billions) Percentage Share fAverage Annual Growth Rate
Transport 1950 1961 - 1965 1950 1961 1965 © 1950-61 1961-65

High way 17.3 46.8 1.6 . 49.7%  62.5% 6B.6%  9.5%  14.6%
Railways - 9.1 14,1 - 18.7 16,1 18,8 17.9 4.1 14.4

Soque: World Bank Report
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Table 14

Passenger Kilometers, Percentasge Share and

Average Annual Growth Rate, by Mode of Transport

Passenger-Kilometers

. Mode of (billions) Percentage Share AvﬁiiﬁihAﬁﬁiil
Transport g5 1961 1965 1950 1961 1965 = 1950-61 1961-65
Highway 2.1 59.5  102.3  57.5% 73.5% 83,39 9.5%  14.5%
Railways  '13.6  18.0  17.6  37.0% 22.4% 14.3% 2.6%  ~0.6%

Source : VWorld Pank Report

It is noticed that the investment in trénsport did not change in
total amount during last six years from 1960 to 1965 and thet the percen-
tage share of investment in railways is one ninth of that in highways,
while the percentage share of freight transport on railways is about one

fifth of that on highways, and passenger traffie about one sixth.

The follou1ng Table 15 ShOWS the figures of the amount of investments
both to rallways and highways:

Table 15

Investment in Transports by Modes of Transport

Mode . Ttem

Year 1960 1961 1962 1963 1964 1965

Reil  Replace and
Improvement  13%4.6 138.38 103.,2 - 119.6 105.7 149.7
~ New Line - 21.5 24.7 62.9 57.0 33.6 46.5
Total S 156.1  163.5  166.1  176.6  139.3  196.2
o Percentage

§hare in To?al‘_ 7.8
investoment in -
Transport

&

9.7%  9.7% 9.6  T.04 . 9.5%

High— Construction .
way - (i)_  565.7 3GL.2 521.8 383.1 434.5 711.8

Vehicles
(i1) 1,030.9 974.9 1,301.2 1,250.1 1,236.2 1,013.6

Total - 1,596.6 1,356.1 1,823.0 1,63%.2 1,670.6 1,725.4

Percentage
© Share in Total.

investment in. . , L , . . » .
- Transport’ - 79.50  80.8% 85.8v . 82.T%  B4.2n B4.OP
) - 26 - C .o



(1) Cost for construction of urban roads and for highway construction
equipnent were excluded.

(ii) Investment in passenger cars was taken as 50% of total cost.

Source: GEIPCT, DNER, RFFSA, KFRSP.

_ Those facts above mentioned indicate that investment allotment in reil-
ways 1s approximately half of that in highways per unit worlk done, standing

on the hypothetic proposition that the investment is %o be allocafed in Pro-
portmon with the work done.

Tt may be understood that such an unreasonahle investment zllotment has
made the main railway line effete, and consequently, has impeded the develop-
‘ment of economical activities in this region, while there is a eritique that
uncquortablllty, unrealizbility and incompetency of this railway line has

brought sbout such a.policy of investment in transmport.

- It is an endless argumant which is the cause or the result. However,
it is noticed that.this area between Rio de Janeiro and Sazo Paulo included is
the civie, eéonomical and political center of Brazil , and, conseguently, it
is absolutely neceésary t0 have the rnost reliahle, capable, and comfortahle

transportation'facilities in this regior heyond such arguments as ahove men-
tioned,

= .27 -



CHAPTER 1II.

PERSPECTIVE OF RATLWAY LINE
BETWEEN '
RIO DE JANEIRO AND SAO PhULO

Artiele 1. General.

 This perspective is induced'from-the review of the background, des-
eribed in the Chapter I, the present states of existing railway between Rio
de Janeiro and Sao Paulo and the rrogressive technigues of railway in the
developed countries. It is observed that transport of both passengers and
freights in this region is important sector of the ebonomical activities in
Brazil in the_present, and that it will be foreasted that the demand of -
tranSportafion'will continue to grow at high grade in the future. And it nay
be understood that the fulfillment of éuch demand will he fatal sector for
not only the future'ﬁevelopment of industrial activities but also the prosg-
perity of the economy of Brazil,

On the other hend, it is recognized that this region is the megapo-
lis of Brazil. It is the common sense of the modern civilization that

the railway system in such a place as above mentioned shall be modernized

in its facilitiés and operation.

The basic grounds, on which the perspective of this railway will

stand are sumﬁarized as follows:

(i) The demand of the tranéport of the industrial supplies znd pro-

ducts will increase at the annunl growth rate of nine (9) percent
or more. _ .

(ii). The demand of the transport of passengers will increase at
. the annual growth rate of six (6) percent at least, and, as far as
‘raiIWaj is coﬁcerned, rapid passenger trains in this region, es-
'pécially betveen Rio de Janeirb and Sao Faulo,_will he reguired,

- (iii) Safety and accuracy on schedule of train running and espe-
cialiy comfortable rﬁnning of passenger trains shall be secured and
'the'frequent services for passenpgers and freights will he required
in conformity with the progress of economical activities in this
regibn, dﬁd, furthermore, it will be desired that the trains shell
‘be run ih the'faVOuréble time-zone of departure and arrival in big
citiea.in'corspondénce to the kinds of trains.
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(iv) Specidl trains for coutainers, which will answer for the re-
gquirement of door-to-door transportation of fresh vegitables, nmanu-
factured commodities and other provisions, shall be set Up in contform-
Aty w1th the growth of ponulatlon and wndustrlal supp11es and pro-
ducts in this region, '

(v) Malntenance and operation of the railvay shall be modernized for
the ?urpose of satisfying these requirements zbove mentioned as well
as réducing the operation cast.

(vi) Coordination between reilway and highway transportation systems
shall be reasqnabiy established.

(vii) The modernization program shall be planned and materialized step
by step on the nost reasonable process.

Article 2. Coordination of Railway and Highway Transport Systems,

- The following Table 16 of comparison between railway and highway trans-
portation is generally acknowledged :

Table 16

" Types of Traffic hauled by TransportatiOn Modes,; according to Unit
Value and Distance he uled,

Unit Value | . Distance hauled Long
' of Short  Intermedinte Distance
Commodity_: Distance Distance
Low Unit Velue Rail _ - Rail Rail
Medium Unit. ! . Moter
" Value ' Motor ~Rail ' Rail
"High Unit . ' ' Rail

Value © Motor Hotox Motor

The railway shall carry basically low unit value commodities and shell
héve3a'competitive advantage.in'this éatEgory over motor freight carriers at
all distances. Motor corriers shall basically haul medium and high unit value :

Commodities at short and intormediate distances.

These two nodes of trunsportatlon come into competltlon with one ano-
ther principally for medium unit value commodities of intermediate dlstdnce.
haul, The concepts of unit value of the commodlty and the dlstance hauled

Aare referred to only for compnrlson.
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An understanding of not only varying pfoportions of constant and
variable cost in the modes of transportation hut also the rerulation or
coordination of the modes of transportation, & framework within which carrier

management must operate, is important.

FPor the references, there are given the following tables:

Transportation Amount in 1960 in various countries

Ton~-Kilometers Ton-Kilometers

of freight transported of Froight transperted
Country . Per one kiloneter per one kilometer

of hirhway (average) of railway (average)
U.S.A 58,000 2,417,000
Great Britain 139,000 1,027,000
France 25,000 1,570,000
West Germany . 99,000 1,840,000
Ttaly 183,000 1,021,000

Japan 22,000 2,680,000

This table indicates that the utility index of transportation system.

In comparison with these figures, the statistics of the railway line

of this region shows the following fipuregs’

" Amnual Transport - Annual Transport  Distance with
Sections of freight of freight per one branch lines
(in ton—kilometers) kilometer of the (1n kllometer)
o ' railway (in tons)

D.PEDRO II
(1)

“BARRA DO PIRAT #90+299,354 2,700,000 . 170
" (5)BARRA DO PIRAI B ¢
(2) Vorma REDOWDA  123+047,559 5,000,000 36
VOLTA REDONDA o -
(3)~sAN JOSE DOS 113,647,187 520,000 . 244
~ CAMPOS
SAN JOSE DOS _
(4)CAMPOS — ROOSE=- - 52,663,607 - 250,000 . 219
VELFT : S _
- TOTAL 745,657,707 - 1,310,000 - 569

If is observed that section (1) and (2) each has the average value
:Of UtllltY, but section (3) and (4) very low value.
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. Observation of the commodities to he transported in this region suggests

that major pqrtibn of freights will be heavy bulky and low-unit

_ _ -value commod-—
ities and haulage of which will be medium or long distance.

As for'industrial products both the unit value and the haulage distance
will be medium. Therefore, the transportation of such commodities shall be
regulated in well coordinated manner with each other. However, it is very

hard to regulate the transportation of each commodity individually,

It is categorically recdmmended as follows :

(i) Heavy bulky low~unit-value commodities such as iron ore, steel
or pig iron ingots, coal, etc. shall be transported on rail.

(i1i) Industrial products shall be transported on rail from the factory
to the conéumption places, provided that the spur tracks and
appropriate siding tracks are installed in the factory and in
consunption places respectively, And they shall be transported
by wmotor carriers directly from pfoduction places to consum-
ption places in cazse that the spur tracks are not installed when
the amount of one lot transportation is less than carléad and
the haulage distance is less than 200 kilometers.

(iii) ‘Vhen haulage distance more than 200 kilometers and no spur tracks
are installed in the factory, the industrial products shall he
transpor{ed by motor carriers from the factory to the nearest

o freight statien.

(iv) Agricultural products shall be transported.by motor carriers

' from the center of farm to the freight station, from where it

shall be transported on rail to the consumption places, and in
- such case, the container special trains shall be used for this
~ purpose and the container terminal equipment shall be installed

in freight station above indicated.

It is recommended that such a freight station for vegetable
products shall be lbcated less than 200 kilometers from the

center .of farm,

'According to such concept for mode of freight transportation, the
fundamental coordiﬁation between railway and highway transportation system

shail.be_éstabliéhed on the principles as shown in the following items:_
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(i)" In large factory, the spur track shall be 1nstalled from the freight
staﬁlon where approprlate side tracks shall be installed.

(ii) Container terminal station shall be constructed within 200 kilome—

ters from the center of agricultural prbductioné.'

(iii) Highway for motor carriers shall be constructed from the center of

farm to the nearest container terminal station.

(iv) Small size factory shall be established near the station or in the

place from where highway for motor carrier runs to a freight station
nearby.

As for passenger transportation services, it is, as a rule, not recommen-
dable to regulate the tranéportation_mode. It is estimated that the growth rate
of passenger transport will be 1.5 times thé growth rate of populations, and that
the_speed for buses, in the other hand, will be limited to a definite amount,
and furthermore it will be understood that the allowaﬁle maximim speed of the
buses will be lowered down when number of buses will exceed a certain limit.
Therefore, it is observed that the capacity of passenger transpdrt by busses will
be lowered down, that the time required will be prolonged and that accidents will
increase_iﬁ cage that the passengers by buses will exceed a certain limit, in

other words, when the population exceeds a certain limit.

In cpmunity with such pfogfess, the coordination measures shall be set up
to the effect that s certain volune of passengers shall be transferred to the
.rallway for the purpose of meintain the safe and ra u1d travell when they will
exceed a certaln 11m1t.l Consequeqtly_}t_;s expected that the passenger trans—

pcrt'oﬁ railway will-increase more then that induced from the past record.

In other words, if is expected that a certain amount of ﬁassengers who

. might have been carried by motor vehicles will be transferred to the railway.
Furthermore, due to the-increase of the establishment of industrial enterprises
.along the failway line, the increase of paséengérs will be created over and above

that induced from the past records.

There.is.a prbposition.that the major portion of the increase of transpor-
tation both of passengers and freight shall be born by highway transportation
system. However, it may be considered on the contrary due to the following reason

reasons:

(1) The. 1ower1ng of the average speed of motor vehicles in the case that

the number of motor vehlcles will exceed a certaln limit.
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(ii) The lncrease of aceidents in runnlng of motor vehicles in the case

that the number of motor vehicles W111 exceed a certain limit.

(iii) Requirement of reductlon of trxansportation cost for agricultural

products and raw materials of industrial use.

Article 3. Relatlon between the Interior Travel and Suburban Travel on this
' Railvway

The Table 17 Shows the summary of travelling passengers on EFCB reilway
llne in 1966:

Table 17
Number of Passengers Avefage Numbey Average Haulage
(in 1000) . per dey Digtance
Interior ' 10,795 30,000 119 kilometer
Suburban _ 165,101 450,000 27 kilometer
Total 175,896 480,000

- _This is the total amount of interior passengérs on all EFCB lines, the
rajor portion of which may be on the r-ilway between Rio de Janeiro, Sao Paulo
and Belo Horizonte. Suburban trevellers are on fhe suburban lines both of Rio
de Janeiro and Sac Paulo, . The population in these cities and their suburban asrea
are increasing at high rate and, consequently, an appropriate measure shall be

contemplated. to satisfy the demand of such increasing suburban travellers.

-Considering such. states as above méntioned, the'subject railway line shall_
be improved or modernized without disturbing the program of the improvement of
éuburﬁan lines; in other words, the improvement prbgram of this railway line.
~shall be plahned and impliménted on the piinCiple that any measure to be tgken
up for this purpose'shall be on the line of improvément ﬁeasure for'sﬁch suburban
lines and, furthermore, apprcprlqte facilities for easy trunsferrlng of passen-

Fers from suburban line to tris maih line shull be constructed

-Artlcle 4. Summéry .

The perspecthe of the railway line between Rio de Janelro and Sao Paulo,
including ‘the region of Sentos and Belo Horizonte are qualitatively summarized
as follows: ' |

(i)' Ehe railway in thie region shall be modernized both in facilities

: .'and operation. '

(11) The transporuatlon demand in this region will increase in high grade
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both on passenger and freight services.

_(iii) Rapid_transit service for passengers between Rio de Janeiro and Sao
Paulo as well asg the freguent interurban services for passengers of

cities along the line will be demanded in the future.

(iv) safe, reliable and comfortable running of passenger trains shall be
secured as early as possible.

- (v) Reliable and sufficient freight transport shall be secured,

(vi) Cost for freight transport on this railway shall be reduced as much
. as possible.

(vii) Door-to-door transport of agricultural and manufactured products
shall be secured, i.e. the containers, container trans and container

.termineis shall be appropriately estabhlished,

For the purpose of understanding the perspective of the'failway line in
this region it ie helpful to review the records of the investment for transport

in the past.

Ag indicated in the Table 15, Article 8, Chapter I, the investment in High-
vay Transport was amounted to as much as about nine times that in Railway Trans—--
vort in the past, Such policy of investment as in the past will be reasonably
adjusted -according to the requirement or necessity of the modernization of this
railway for the purpose of promoting most effectlvely economic and industrizsl

development and welfare of the people in Brazil.

Tt is forecasted that much more amount than ever of the investment will
be aliocated to the modernlzat;on proaect “of this rallway, taklng 1nto‘cons1dern
ation the faets that the annual investment per unit volume of transport on the
'_hlghway was much more than on railways in the paet and the future development of

thls reglon 1s resonablv expected
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CHAPTER IiI

OUTLINE OF THE PRESENT STATES AND THE SUBJECTS T0 BE STUDIED

Articlé 1,

‘Route.

The route of the exlstlng railway line between Rio de Janeiro and Sao Paulo
ig shown in the Figure 1, attached the total distance is about 478 kllometers
vith curves and gradient shown in the Chart 1, aftached, and the: detalls in regard
to the route are summarized as follows-

(A)

(B)

(c)

Sectlon ‘between D, Pedro II and Japeri.

Distance: 62 kilometers

The route in this section is the suburban railway of double tracks,
all electrlfled and in the subsection of 22 kilometers between D,

Pedro II and Deodoro 4 tracks are laid and in the subsection of 11

kilomgters between Deodoro and Madureira 6 tracks., In this section

thgre are abqut 10 curve sections of small radius less than 400 meters,

- minimum radius being 311 meters. Due to such smell radius of curvae-

ture, ,the irregular use of these tracks ahd the frain passing on {turn—
out, train running in,fhis section is limited to rather low speed.

The gpadient of this section is gentle as the fop0graphy of this sec-
tion is flat, and, consequently, there is no speed regulation due to

gradient in this section.

Section between Japeri and Barra do Pirai.

Distance: 46 kilometers

The route in this section runs through so-called mountainous district,
climbing from the flaf_érea to_the mountain range and descending from -
the summit to'the valiey.of the River Paraiba. The gradient in this
subsectlon, cllmblng from 29 m to 447 m altitude, is 18.7 o/oo con=
tlnued (max. grade being 23.8 o/oo) ~ And in the subsection from the

'”summlt (447 m altitude) to Barra do Pirai (357 m altitude) the gre-
 dient is 15.2 o/0o continued. - The Toute Tuns hillside with meny suc—
'ce531ve sharp curves, some of them being Teverse curves. 'There are
18 gharp- curves of less than 300 m radius (minimum radius being 125

'm), and many tunnels, the longest of which is 2 kilometers long.

‘There are laid double tracks snd electrified 21l through the section.

Section between Barra do Pirai and Eg. M, Feio.

- Digtance: about 340 kllometers. _
..Route 1n this sectlon runs in the broad.valley a10ng the Rlver
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_ Pargiba, climbing on gentle slope from east to west with gentle
gradient (max. gradient being 5 o/oo). In the subsection of

- about 152 kilometers between Barra do Pirai and Cachoeira Pau-
1lsta there are 3 curve sections of less than 300 neter radius.
The subsection of 48 kllometers, where such 3 curve sections as
above mentibﬁed exist, are now under improvement for eliminating
such sharp curves. After the improvement will have been comple~
ted, radius of all curves in this section will be larger than 683
meters exéept in the yard of Barra do Pirai and the total distance
will be shortened by 5 kilometers, _
The comparison of existing and improved route is tabulated in
the Chart 2.; attached.
The - route of the subsection of 188 kilometers between Cachoeira

. and Rg. M, Feio is of pretty'good aligﬁment with only 2 curve
sections of 699 meter radius and 9 curve sections of 700's me-
ters radius. This section of 340 kilometers is of single track
~except the subsection of 48 kilometers between Barra do Pirai
and Sandade where double fracks are.laid and electrified. After
:the 3 subsections now under improvement will have been'completed
all.the route of this section will be of good alignment,
However, it is observed that through entire section there are
not'cbnstructed side drains and other drainage works for sta-
biliﬁing_the‘cutting slope_surféce such as surface protecting w
‘works, retaining_wall etc. and there exist unstable road bed
in somé'placéé.' Due to such pbor'conditions, there are found
fall-down of cutting slope, breaklng of’ embrnkments, mud ejec-

tlon on road bed, etc., in some plac935
:(D} " Section between_ng M. Peio and Roosevelt.

Distance : about 30 kilometers.
This sectlon 1s the suburban railway 11ne for commuters of Sao .
Paulo where double track% are laid and electrlfled The gradi-
ent of the route of thls section is gentle, the max.'grédient
.béinng o/00. There are 24 curve. sections of 300'5 neters ra-
.-diué {min, curvature belng‘300 meter radlus.). It is recommen—
ded tﬁat'sudh sharp curves shéll.be eliminated in the near fu-
ture'wﬂen:the improvement works'of suburban railway of Sao Faulo -
will be carried out and that in such improvement works the Ta-
diﬁs of éurvature.shall he lérge ehough for high speed running;.
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(B) ‘Transition Curve and Vertical Curve. _
In the entire route through, there are installed neither trensi-

tion curve nor vertical curve. Such condition is one of the ecau~

ses of the pitch and roll of the high speed train. It is Teco-.
mmended that such poor condition shall be eliminated; appropriate

tran51t10n and vertlcal curves shall be installed as early as po- .
ssible. '

Article 2. Road Bed,

In general, it is observed that the work for stabilization of embank-
ment, such as side drain, drainage culvert, cross ditch for drainage, other
water'disposal_works and the surface stabilization works for cufting such as
protection works for the surface of cutting slope,‘fetaining wall, strength-
ening works at the bottom of cutting, are not satisfactory.

In the section of about 70% of entire roﬁte vetween Barra do Pirai
and Eg. M. Feio, there are found unstable road bed of poor soil in many places
and no drainage works in such places, due to which there are found fall-
down of the cutting slope and mud-ejection.

According to the record of DNEF, the highwater level of the River
Pirai is much 1oﬁer than the formation level of the railway, and therefore,
it is surmised that the unstable conditions of road bed and damsges of road

bed in this section are due to not overflow of the high water or the pene-~
.'tratlon of the river water but the negllgence of drainage works such as the
lack of‘cross culvert and/or side drains and that the lack of side dralns
in the hillside and of the cross drainage culvert_create the overflow over

the formation from the hillside in case of heavy local rainfall.

Arficle 3. Track Structure.
(A) General,

The standards. and existing conditions of track structure are as

_ follows ¢
(1) Gauge i 1.6 meter
(2) Rall

57 kg/m rall of ‘12 meter long is used through the entlre route.
Inﬁseveral sections, the electric welded long-rali (120 meters
at maximum) is used and the total distance of long-rail sections.

'ié'abqut 75 kilometers.
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(3) Rail Fastening and the Accessaries.
Ordlnary screw splkes are used on all rails for fastening,

. Steel tle—plates and anticreefers are 1neta11ed through entire
routs,

(4) Cross_Ties.
Wooden cross ties are used on almost all route and, in some
subsectlons, reinforced concrete tles of RC type are used with
sp301al rail fastening apparatus.

_ On the main track, 1,800 pieces of ties per kilometer are laid,

(5) Ballast, : _

'While the standard depth of hallast is 40 cm from the bottom

- of cross ties to the reoad bed and the ballast is of erushed
stone, the sxisting condition of bailast, it is observed,  is
sd'poor that sides of almost all cross ties are exposed and the
depth of ballast is very thin in almost all route and no ballast
in some places.

(6) Joint of Rails.”

Rails of normal length (12 meter) are Jointed in taggered joint
type with normal fish plate. The depression of rail joint is
very heavy as a whole. It is to be noticed that such depression
is progressive due to the unstable road bed, poor ballast £ill-
ing and the wear of rail end and fish plate., It is understood
that such condition creates heavily the pitch and roll of train.

(7)) Superélevation. , |

. _Whlle the standard of the superelevation is stipulated, the re~

' -gulatlon of superelevatlan 15 not regulary secured. Such negli- '
gence in adaustment of superelevation creates heave pitch and

roll of traln 1n case of hlgh speed running.
(B) Review on the Track Structure.

Renewals of weared rail, its dceessaries and cross-ties as well

as sétisfaétory ballast filling are not appropriately carried
'.out. Such condition creates the heavy pitch and roll of train,
 and the weak and unstable road bed creates the pitch and roll of
‘the trein and, suhsequently, the abnormal wear of track materlals

due to the train running under such pltch and roll.

In_other words, it is understood that the heavy pitch and roll of

- train mekes the wear of track materials and vice versa. Such
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Article 4.

vicious cycle is found in the present and will continue unleas the
determined measures will be 1mp1emented

On the other hend, it is understood that unrelinbility of %he paszcngers
to thefrailway was roised in  the past and is rising in the present

due %o uncomfortablity of travel by reilway, and, consequently, in-

creasing passengers is and will be transfered to other transport means,
Such facts as sbove mentioned belng raallzed welding of rail joint,
roplacement of eoncrete croas—~ties and the 1mprovemcnt works 1n some
sections between Barra do Pirai and Roosevelt where the road bed is
unstable and the gharp curves exist, are now in prbgress. It is

rgceonnended that such réasohable works shall he completed as early
88 possible, |

Maintenance of Track and Koad Bed.

The present states of maintenance of track and road bed in every

respects, such as field works, organization, administration, standariza-

tion of maintenance works etc., are observed as follows:

(8)

&)

Administration and Organization.

Maintenance of track and road bed shall be carried out in pa-—
rallél with other verformances of railway business. However,
it is observed that the track méintenance works is somewhat ne-
glected in comparison with other works. It is recommended thas
this works shall be empowered prior to other works, namely, the

empowefing of the maintenance of ftrack and road bed shall de

~carried out prior to other worxks,

‘It is observed that number of workpen engaged in field works is

ﬁery sma1l, compafed with that. in the office, in other words,

‘allocation of workers is in the state of top heavy, vhich shall

be avoided 980901a11y in malntenance works.
Inspectlon and Studies of the States of Track and Road Bed,

As the states of track structure varies day by day due to the
operation features and the weathers, it is desired to catch the
actual states o track structure and investigate and study the
causes of changes of the state thereof, if any. It is desired
théf the field warks;shall be-arrangéd‘in sccordance with the
degree of importanze, for instance, the skilled labourers ahall

ve allocated to the maintenance works of main tracks prior to
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(o)

Article 5.

(a).

(B)

.side tracks, adn the other worka such as clearing the side diteh

and wééding:shall be assigned to the appropriate outside con-
tractors by contract, employing the weeding cars. It is desired
that the:fundamental data of climates, such as temperature, run
off, intensity and amount 6f.rainfall etc. shall be surveyed

and recorded constantly whole through the year for the purpose

~of supplying the necessary'data for arrangement'of maintenance

works and for the planning of maintenance techniques. It is
ohaerved that such fuhdamental survey and study on this railway

line'are somewhat rough and unsatisfactory.

Standarization and Regulation.

It is desired that the practical maintenance standard of tracks

structure such as allowable limit of destortion of gauge, level,

surface of rails and fall of rails as well as the wear limit

of track materials, shall be established according to the re-

sults of investigation and study of the local conditions and

- the economy'of the line, faking the imporiance of the line

into acecount.

Electrification, Singnal and Telecommunication Systems,

General view.

‘The outlirie of the present states of electrification, signal
and telecommunication_is shown in the Chart 3, attached.

‘It is observed that the field works of electrical devices of

EFCB is well perfdrmed in respecté of planning, organiza—

tion, administration and measures for emmergency. The con-

‘trol center of CTC are all well locaied and operated appro-

primtelys for instance, the.contrbl center located at D. Pedro
T operafes the train-control of the section between H. Gurgei

and Foo Sa of Arai&._

Blectrification.

Flectrification systeh is constructed under the following

standards:

(i) .Direct Current.

(ii) 3,000 Volts.

(iii) Single wessenger of 152 -
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-~ {iv) Double trally wires of 107‘_5 each.

(¢)
(1)

(2)

(vi) In each converter station there nre installed

{v) Converter stations are located at seven places in Rio de

Janeiro district and at 2 places in Sao Paulo disiriet.

three mercury
rectifiers of 2,500 KW or 3,000 ¥,

of 3,000 V.

supplying direct current

safety Devices.

Blocking Systemn.

The blocking in the section of about 300 kilometers between Volta
Redonda and Bg. M. Feio is operated by electric staff system.

In other sections, the blocklng is operated by automatic block
system, except the section between Japeri and Volta Redondz and
the section between Bg. M. Feio and Roosevelt where ATC system
is adopted for blocking. As for interlocling, in all stations
there are instaslled eclectric interlocking devices or electrome-
chanical interlocking devices, though almost all of them are of

old paftern.

Safety bDevices in the Section between D. Pedro II snd Deodoro.

In the section between D. Pedwms II and Daodoro where 4 tracks

ar¢ 1laid in the subsection between D. Pedro II and Dentro, 6

tracks betwaen Dentro and Madoreira and 4 +tracks between ¥ado-

relra and Deodoro, the trains are forced to run crossing the
other main tracks in stations, buch complicated train running

system shall be improved for the safety and smooth running.

‘For this purposéfthere are proposed four alternatives in the Fi-

gure 4, attached. The final plan of train running shall be de-

termined taking into consideration the transportation volume in

this sectidn, passenger handling method in each stfation, plat—-

form of each station, ststes of branching system of branch lireg
etc, _ '
It is recommended -that the alternative 4 is most preferable due

to the following reasons

Not only the'lﬂyout of the tracks, elecirification facilities and

'p&tterns and systemeg of signalling and blocklng, but also. the_

.malntenance method shall_be-arranged in conformity with the high

apeed thfough train, different from those applied on the suburban

trains. o
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(11)

Eor the purpose of achieving such arrangement effectively, the

tracks'for through trzins shall be preferably separated from

tracks for suburban trains.

(3)

(4)

Sinpalling System.

In the major part of the section of double tracks hetween Deo-
doro and Pirai, the signalling and blocking devices are availa-—
blg for both directions, except the subsection hetween Deodoreo
and Nova Tguchi where they are available only for one direc-
tion. Such an ununiforamity of signals shall be avoided beecause
signalling system shall he constructed in rerfect unformity in

order to aveid the confusion of handling,

Mechanical and Rlectric ATS.

The mechanical automatic train stop (ATH) is used only in the
rapid trains on suburban lines. Such device shall be used in
all trains which will pass on the same tracks. Futhermore, it
is recommended that as the existing meéhanical ATS is of old
pattern, it shall be considered to he replaced to the electric
ATS in the.electric cars on the'éuburban lines which has the
faculty of speed check. It is recommended that the ATC shall
be adopted with cah signal in all traing, in case where long

distance through trains will run at high speed in the future,

for the purpose of securing the safety of train running.

'(D)_

Telecommunication. .

The'telecommunication circuit for train dispatching and the

omnibus circuit are installed all through the railway line.

‘As for radio communication thére_aré installed HF of several meg

' megacycles per second all through the railway line and HF of

Article 6.

(a)

150 and 160 megacycles per second in the districts of Rio de

Janeiro and Sao Paulo respectively.

Tratffic and Train Operation.

Traffic.

Tt is observed that the traffic on the railway line between

Rio de Janeiro and Sao Paulo may be classified into (i) long

distance transport of passengers, (ii) Transport of computers

~ and (iii) freight transport'of indﬁétrial products and supplies



(1)

(ii)

(1ii)

(3)

(1)

. Rio de Janeiro and Sao Paulo are in service.

trains per hour in the time zone of rush hours, 6 trains

euch as iron ore, eeal and manufactured goods and of other co-

mr_nod:‘__ties. For answering _foi' such demand, the following $rains

are nov being opersted:

Pour through trains between Rio de Janeiro and Sao Paulo for
long distance Passengers afe in_sefvice.

Electric ear trains fef eommuters in the suburban areas both of
15 eleciric car

per hour

in the other time zone, and 400 %rains in total per day in the

“area. of Rio de Janeirs are in serv1ce, 200 units of electric

cars being used therefor. 180 electric car trains in total per
day in the area of Sao Paulo are in service, 50 units of elect-
ric cars being used thefefor.

For freight traneport 12 frELght trains are in service transpori-
ing mainly iron ore from Bello Horizonte to Volta Redonds and
Cosipa Iron Mill via Santos-Jundia Railway for domestic use and
%o Rio de Janeiro through firara for export. Generally, each
freight train carries 5,000 tans {(including tare weigh%), %racted
by four units of diesel locomotives. It is expected that the
demand of transport of iron ore and coal for iron mills will in-

erease due to the increase of export hut that the demand of trans-

‘port of other commodities has the tendency of decreasing due to

" the development of high-way.transportkif the railway facilities

and.operation'will be left unimPrdved in the future.
It is emphasized thet the freight transport by containers is in-.

creasing since it has been developed.
Train Cperation

General

The echedule of train 0perat10n of the railway is tabulated as

- shown in the Chart 4, attached. But, it is observed that there

are reeorded frequent delays and caneellatwons of trains. The
causes are not identified . clearly but, it is surmised, may be the
poor condltlons of track structure and the undue regulatlon of

train runnlng. Such boor state of train running, it is deemed

'-'may be one of the causes of decrea31pg volume of traneportatwon.

@)

It is approxlmqtely calculated that the 31ngle track between

Cap331tJ in the Section of Single Track.:
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(3)

(4)

Article 7.

()

_Barra do Plral and Eg. M. Feio has the capacity of 56 = 54 tyains per

'day under the assumption that the present running speed will be main-

tained..

Plan of train running between D, Pedro II and Deodore., In the some-

what compllcated as explained in the preceding paragraph (2}, (¢},
Article 5. While there is a Plan to conatruct the new line, sepa-

"rated from the existing line, in this section, it is recommended that

the apecial committee, consisting of staffs and experts of DNEF and
EFCB shall be organized for the purpose of detérming the final plan
of train running arrangement in this sectidn, taking into consider-
ation the concept as mentioned in the preceding peragraph (2),_(0),
Article 5 of this Chapter.

The Subjects to be studied in detail regarding Train Running in con-
nection with Safety Device.
It is selfexpl&natory that the train running shall be regulated in

close connection with safety devices, and, therefore, it is'prop03ed

~ that the schedule of through trains between Rio de Janeiro and Sao

Paulo shall be planned, taking the safety devices and the fixed fa-
cilities into donsideration, as well as in compliance with the demand
of transport of both freight and passenger. For this purpose, the

detail survey regarding this éubject shall be carried out.

" Rolling Stock

_Motlve Power.

There are a llttle unlts of stean locomotlves in servlce, but it is
observed that they will be out of servxce_ln one year or so. As_for.
tractive loéomofives, theréfore. major part of them will be diesel
locomotlves, while electric locomot1Ves are 1n service between Rio
de Janelro and Barra do Plral.

350 unlta of diesel locomotives are now in service., They are of 70O

. HP at smallest and of 3,000 HP at largest. 35'units of electric lo-

comotives are now in service. In the suburban tralns, FCO units of
electrlc cars are used, in the formation of T.M.T. {(treiler, motor -
car and traller) in one 1ntegral trein set. 200_un1ts of them are

of English made whlch are of small pover. Thé other 100 units are

. of home made which are powarful 1nsta11ed with 4 sets of 385 HP

motors each.u
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(¢)

Article 8.

Passenger Car.

“About 70 unlts of De Luxe passenger cars and sbout 200 units of ordi.

nary passenger cars are novw in service. Almost all of ithem are of

old pattern and the dead weight per one theoritical pasgenger

is very
heavy.

As for sleeping car, the dead weight is estimated at 2. 5 tong

" per one theoritical passenger.

“Half of De Luxe pasdenger cars are manufactured by Budo Co. af U.S.h.

10 units of diesel cars are now in service. They are in service fop

~ through express traina between Rio de Janeiro and .Belo Horizonte.

Freight-Car;

A1l of freight cars are of large siée, 1oéded welght of which is

about 70 - 90 tons. Besides such cars the large size cers are in

gervice for iron ore of M.B.R.,_the loaded weight of which is esti-
mated at 115 tons each. All freight cars are of 2 bogie trucks of
1cast steel with 2 axles per each. .Workmanship and maintenance of
them are in good conditions.

Workshop.

‘Workshops of BFCB are located at Eg. Dentro, Belleo Horizonte and Barre do

Pirai. Workshop'in Be. Dentro hasg two sections, one being assigned to the over-

haul and the repair of diesel locomotives and passenger cars and other fto the

medium and light repair of electric cars,

 Workshop in Belo Horizonte,is_assigned to the overhaul and the repazir of

diesel_locomdtives. Workshop. in Barra do Pirai is assigned to the repair of

electric:locomotives; The light repsir other than that above mentioned ere being

done in 10 deposits located in various spots., And the inspeqtion of various

kinds of cars are done in the deposits sbove mentioned. Among them the deposit

in Sandiego is the largest one, to vhich the following cars are ailogate¢ for

inspection:

Diesél locomotives: 48 units
Diesel cars: : 10 units
_ Passengef cars:’ : 263_uni£s
' Electrié'cars? - 234 units.

As the capa01ty of repalr in these vorkshops are not sufficient enough

for all repalrs requlred,_a 11ttlp portion of heavy repair of eleciric cars,

‘passenger cars and frezght cars are assisned to the outside workshops by cont-

ract
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CHAFPTER IV

OUTLINE OF THE PROPOSED MODERNIZATION PROJECT

Arficle 1. Gemneral

Taking into accounts the background of the region, the perspective of the
railway,_thé present states of the existing railway line and the progressing
techniqués of railways in developéd countries, this pian of the modernization
project of the railway line between Rio de Janeiro and Sao Paulo is made quali-
tatively. This plan is tentative and shall be modified in accordance with the
results of detail quantitative survey which shall be carried out in the future
because such a plan shall be materialized in compliance with the local conditions

and along the line of general development program of Brazil.
‘This plan is made standlng on the following basic vprinciples:

(i) The plan shall be practical . _
(d) The plan shall be made on the line of'statisfying the demand of trans—

port of both passengers and freights in the present and in the future.

(#) The plan shall be arrenged in practical and reasonable schedule of
- works. In other words, the rehabilitation and the improvement shall

precede the final modernization program.

(¥) 'The plan shall be made in the menner that entire program shzll be
arranged and scheduled in compliance with the financial arrangement,
necessary working tlme, and in parallel with the increase of the

~ demand of transport.

(11) Safety, rapidity, authenticity and comfortability of train running
" shall be secured. '

(1ii) It is preferable that the high speed passenger train shell use the
' cars of - llght axle load, and that the freight trains shall run at

rather low speed due to the heavier axle load.,
(iv) Tt shall be deliberately considered not to disturb the commuter traf-
Tic. ' '
Article 2, Modernization Program.

- The modernlzatlon progran is classified into four (4) ‘steps in accordance

wlth the pr1n01ples ‘above mentloned
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(4)

)

- The. improvement of the malntenance works shall be carried out aiming

(&)
(i)

(ii)

(iii)_

(i#)

'(vj'

_Number of trackmen 1n the field shall be increased.

The First Step.

Maintenance of Track Structure and Road Bed,

at the security of safety and comfortability of train ruming., fe-

cordlng to thls aim the following progreams are recommended

'Organlzatlon and Worlcing Methoed

Inspectors in the

fleld shall be enhanced in number and capablllty. It may be achieved

by transferlng the workers in the office to the trackmen and/or ine
spectors in the field.

The scientifie method shall be applied on the maintenance works. It

may be achieved by the materialization of the scientific method of

~maintenance works, which shall be prlanned in accordance with the

results of the scientific survey and findings of the causes of changes

- of the track conditions. The special track-recording couches md the

efficient measuring meters shall be prepared for such survey &and find-
ing. The scientific method of maintenance work will be found out by
the results measured and the findings of the causes of weskening of
the track strﬁcture. |

The standards of the allowance limit of the eccuracy of maintenance,
allowable wear limit of track materials shall be numerically esisb-
lished and they shall be secured in practice of maintenance worke.

The track-recording coaches and meters above mentioned will contri-

" “bute to the_eétablishment of such standards.

¥anagement of xepaifland use of track machineries and materials shall

bé'rationalized. There are one repair shop for the repair of track

materials and machineries of all sections of EFCB, 7 shops in the

gection between Rio de Janeiro and Sao Paulo and one rail welding

.shop in Barra'do Pirai. They afe'well operated. It is desirable to

empower such shops in the. future in parallel W1th the lmprovement of

ths malntenance works for the purpose “of maklng the use of track ma-

terials and machineries more effectlve.

Maintenance of road bed, structures and'buildings shall be strengthen-

ed. For this purpose, it is desired that for the purpose of the ori-

: entatlon of the recordq, of climates and of the changes of the struc—_

ture condltlons, the continuous 1nspect10n of them shall be carried

out and that the reasonable: plan for maintenance method shall be .
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(v)

(11) '

Weld-jointing of Rails

(1i1)

establlshed and be brought into practice accordlng to the results of
such 1nspect10ns..

Ranewal and Strengthening of.the Track Struciure.

In order to secure the safety and aufhenticity of train rumning,
strengthening of track structure shall be éarried out promptly, 1I%
is the way to regain the reliability of the passengers on the rail-

way because such measures will bring about the travel on the railway

‘more comfortable, safer and fzster than the busses., The following

measures gshall be carried out:

Replacement of Rail, its Accessaries, Turn-out, Cross<ties and suf-

ficient filling of Ballagts, ~The volume of the works is approximate-
ly estimated as follows:

Rail: | lq%.of existing rails,

Hail accessaries: &% of existing accessaries.
- Cross—ties: 25% of existing ties.

Baliast: 306 of existing ballast.

And the cost and time for this program are estimated at 2,560 million

yen (7 million U.S.$) and 2 years respectively.

The rails laid in the tangent section, where it is assumed that the
trains run at high speed, shall be weld jointed, It is approximately
estimated that the total distance of weld-jointed rails sections will

' he 150'kilomet8rs. The cost for this program is approximately esti- -
‘mated at 1,000 million yen (3 miliion U.S.$).

Mechanlzatlon of Malntenance Works.

Track maintenance works shall be mechanized as much as possible. For
this purpose, malntenance machineries, tools and high speed track-
recordlng coach shall be procured end track malntenance bases for
machlnerles, tools and materlals shall be constructed The high speed

track—recordlng coach shall be designed on the following criteria:

o The gauge,_level-surface, alignment, vibration acceleration, lateral

(c)

pressure, change of axle load, etec. can be measured and recordedauto-

, matically on'the'coach during the running at high speed.

The cost for this program is approx1mately estlmated at 740 million

yen - (2 million U.S. &)

Drainage DGV1ces..

”Slde draln, cross culvert for dralnage and surface protectlng workg
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(d)

(2)

(1)

C(di)-

(11i)

for surface slope of cutting and embankment shall be constructed or
'rearranged

The cost for this brogram is approximately estimsted at
1,500 mlllion ven (4. 2 mllllon U.3.5).

Safety Dev1ces for nghway Crossing.

There exists no highwey crossing in the section between D, Pedro IT

. and Deodoro,

In other_section, there exist some highway crossing. In some crossing

spot the watchman is stationed who handles the crogsing gate upon the
notice from the adjacent'station by telephone, However, in almost
all crossing spots there is not any safety devices, no watchman is
stationed and no plenking and no guafd reil is constructed,

It is desired that the solid crossing of highway or devices of auto-

matic gate for crossing or alarmlng bell devices for approching train,

etc. shall be constructed as the safety devices for crossing in ovder

'_to secure the safety and to avoid the stopping or slowing dowm of

train speed..

~ The cost for this program is approximately estlmated at 1,500 million

yen ( 4 million U.S. 3)

Improvement of the Route.

The improvement of the route in the section between Barra do Pirai
and Cachoeira shall be facilitated, The following subsections of 42

kilometer long, in total, are now under planning:

Subsection of 13 kilometers between Piniheiro and Volta Redonda,
Subsection of 17 kilometers betwsen Gueltz and Lavinibas.

‘Subsection of 12 kilomefers between Crozeiro and Cochoeira Paulista.

"After completion of above improvement the track distance will be

shortened by 5.kiloﬁeters and the minimum radius of curvature will

. become . largcr than 668 m which allows the maxlmum speed of 118 kilo-

meter per hour.

_ The cost for this program, including earth works, track laying and

eelectrlflcation, 15 approximately estimated at 2,800 million yen (7.8

million U, Se $). ‘
Taking 1nto account the future SPeed—up of traln runnlng, it is de=

'sirable to enlarge the radius ‘of curvature up to 1,100 meters (or
1,500 meters, preferred) whieh allows the maximum speed of 150 kilo-
" meters per hour {or 175 kllometers per hour) in this section, in spite

'of the 1mprovement de51gn of settlng up pinimum radius at 688 meters,

s A=



The following Table 18 is given for reference :
Table 18

-

Allowable maximum speed at various radius of curvature

‘Radius of curvature o Allowable maximum speed
in meter in kilometers per hour
400 - %
500 _ : 101
600 - ' 110
700 119
800 I 127
900 135
-i,OOO _ 143
1,100 150
1,200 o 156
1,900 175
2,000 200

These figures in the Table are calculated by the formula
'V = ( R, where |
V : allowsble maximum speed in kilometer/hour
R ¢ radius of curvature in meter

C.: coefficient for st_ndard gauge of track
and assumed at :
= 4.5

This formula is generally'recognized 2ll over the world and
this is adopted'in Wew Tokaido Line of Japan.. ks the geuge of
track of this railﬁay line is 1.6 meter, wider than the stan-
dard gauge, it may be understood thet these [igures mey be
applled on this rallway at the safer side.

The cost to be added for enlarglng the radlus:to 1,100 meters
is approximately estimated at 700 million yen (1.9 million
U.S.8). | |

(3) Rearrangement of the Use of Tracks in the Section vetween .

| D. Pedro IT and Deodoro. : .
As above mentioned in the paragraph (2), {¢), hrticle 5 and
(1), (B), Article 6 of CHAPTER III, it is vecomuended that

the final plan of the rearrangement of the use of tracks of
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€4)

(a)

()

.(0)

;(d)

(£)

' .the-hecessary operation facilities, etc. under the consideration

(g)

(1)

.thlS gectlon shall be de01ded accordlng to the results of the
study by the special comm:.ttee. Taking into such considerations,
it is recommended that some tentatlve rearrangement shall be
carried out 1n the st step program along the line of the final
plan. '

The cost for this program is approxinately estimsated st 500
million yen (1.4 million U.S.3).

Train Operation, Rolling Stock and Workshop.

After the compietion of the improvement of track maintenance
works and route as well as the enlarpenent of the radius of cur-—
vature as abqve mentioned, it will be possible to higher up the

speed of all trains at more comfortable travelling conditions

- with less troubles, such as delay, cancellation, accidents etc.

For the purpose of materislization of such speed-up as above men—

tioned, it is necessary to prepare the tfollowing programs :

Preparation of the "Run Curve" of every train, closely related
to the characteristics of cars to be used therefor.
Préparation of running diagram of every train in 2 minutes in-
terval pitch, based on the data prepared by the process (a)
above mentioned.

Planning of the improvement pfogram of operation facilities based

. on the data prepared by the process {a) and {b) above mentioned.

Preparation of the procedure for establishement of the transport

system by special container trains and the technical studies of '

~ the train running sysfem and the speed up of such specizl trains.

Studies of - the special locomotive and oontainer_wagon'h; be used

in the special container train.

Studies. of the electric cars, the base for these electric cars,

of the following second step programs of thls modernization . pro-
Ject _ ' '

btudles for the enforcement of the capacity of repalr of electrlc
car.

Studles for the e%tabllshment of he repair method by means of the
replacemont of fznlshed spare parts.-

stposal ‘of the scraps in workshops.
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The cost for this program (4) may be able to be born by the bud-
get allocated to routine works of DNEF,

(5) The Cost and the Time for and the Effect of the First Step Progranm.

It is expected that all trains will be able to run on schedule
in safer, more authentic and more comforiable conditions than
ever, and, furthermore, the express passenger thfough train bet-
ween Rio de Janeiro and Sao Paulo will be able to run within six
hours and a half.
The cost and time for completion of thé first step prograus
approxinmately estimated at 11,300 million yen (31.5 million
U.S.%), and at 2 years respectively.
. The expénses for education of siaffs, training of technicians
~and studies with investigations are not included in the above
estimated cost becéuse.they can be achieved by railway staffs
_in their routine works. The organization and schedule of such
education,'training and studies shall he established as early

as possible.
(B) ‘he Second Step.

(1) General.
| The second step is the essential part of this modernization
program. In other words, it is eipected that this very pro-
graﬁ.ia the first stép_of thé modernization. It is under—
stood that the completion of this Second prdgram'will create
the modernlzed railway between Rio de Janelro and Sao Paulo.
._The follow1ngs are the recommended programs of the Znd step:
{2) Strengthening of the Track Structure of Entire Line.
(a) Rails in the curve sections of larger than 1,000 meter radius .
' shall be weld—301nted. _
{b) All cross—tles shall be replaced by pre-stressed concrete
tles with deouble elastlc ra11~fasten1ng deV1ce.
{e). Perfect and rellable dralnage works for road bed as well as
. protection works for slope surface of cutting and embankment
shall be completed. It is desired that, on the other hand, the
‘staﬁiliZation of the road bed by :speéial'measures, such as

fiiling of sub-vallast, construction of cross drainege culvert
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and other earth stablllzatlon measures, shall be planned and
executed,

(a) ~The cost for this program (2) is approximately estimated at

: 14,700 million yen (40.8 mllllon U.S8.%). A1l of these 3 sectors
(a),.(b), (¢), of this program shall be executed section by sec-

- tion simultaneously. Such sections shall be divided as follows

for the purpqse of obtaining the immediate effect of comple~
tion of each section and for convenience of the excution :

(1) Subsectipn of track length 136 kilometers between D. Pedro IT
and.Barra do ?irai. .

(i) Subsection of track length 293 kilometers between Barra do Pirai
and Eg. ¥, Peio.

(iii) Subsection of track length 60 kilometers between Eg. M. Feio and
' Roosevelt,

_(3) 'Procurement of.Track Maintenance HMachineries and Tools.
'Fbllowing the same prograﬁ in the 1lst step, =dditional track
mainténance machineries and tools shall bhe procufed. The Bro—
curement of special track-recording coach is included in this

..prOgram. It is desired that appropriate machinery shed for

" those machines, tools and coachies shall be constructed in this
program. The cost for this program is approximately estimated
at 1,500 million yen (4.2 million U.8.3).

(4) Cbnsiruction of the new line batween Japeri and Barra do Pirai.
The plan and profils of the proposed new line are shown in the
Figures 2 and 3 respectively. It is the improvement of the ex-
istinp 1iné.. The propoéed line is designed on the'following _

standards :'

(i) Max imum gradlent : 14 o/ob _

_(ii)- Minjmum radlus of curvature except Japeri statlon and its annexed
subsectlon : 1, 500 meters.
{iii) Total length :  about 30 kilometers
e .(shorter than existing line by 9 kllometers)
(iﬁ) . Double track and electrified. _ | _
:(v) Number of tunmnels isg enumerated at 12 ; the longest one is
' 10,35 kilometers long. o |
'(vi) '2 passing siding stations shall be constructed, effectlve 51d1ng
‘._1ength being 1,000 mete:s and the grad;ent ;O o/oo.
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(5)
(a).

(b)

(a)

‘ ThlS 15 des;gned to prov1de staying of a frelght train for the pass-
~ing over . of express passenger tralns.

:The eondltlons of_new line including the other improved sections, are

showﬁ in-the Chart 5, attached,

The cost for this program, eivil works, track-laying and electrifi~
catlon included, is approximately estimated at 26,800 million yen

(74 4 million U, b.ﬁ) Time for the construction of this ‘new line is

"apprOX1mately estlmated at four years. The time for completion of

2nd etep program may be able to be shortened by 2 years if the execu-
tion of the longest tunnel will be started at the time of the start
of lst step prograu. '

It is emphasized that the proposed new line shall bte constructed

_because the existing line of this section will become the bottle neck

in the entire route for increasing volume of transport of iron ore

from Bello Horizonte to the port of Rio de Janeiro and o the port
_of Septiba (now under planning), of increasing manufactured commod-

. ities (m&inly of the products in Volta Redonda) from interior indus-

trial district, including Sao Paulo and its suburban area, to Rio de
Janeiro and of increasing agricultural products from interior farm

centers to Rio de Janeiro and its suburban area.
ther Improvement Works of the Route

The elimination of sharp curves in the section of 40 kilometers he-

tween Deodoro and Japeri where there exist successive reverse curves

and sharp curﬁes‘of less than 400 meters radius, shall ve carried .
~out for the purpose of securing the high speed passenger train.
.it is deeirable to cohetruct the new passing siding stations in:the

appropriate-Spbte between Rio deeJeneiro and Sao Paulo, the location

of which will be detefmined according to the plan obtained by the

' studles of the schedule of express passenger tralns whlch will be

done in the program (4) of the lst step.

‘The cost for the programs (a) and (b) is approxlmately estimated at
'eoo million yen (2 2 million U.S.$).

It is observed that it will become necessary to 1ncrease the number

' of track in some. sectlons 1n compllance with the increase of hlgh

: speed express passenger and other tralne in the future. For this

purpose, it is recommended that in course of execution of program

. of 1mpr0vement of route, the track enhanc1ng worke shall be con~
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(6)

(7)

©

{1)

.side?ed to be commenced in this 2nd.step progran if eircumsitances
warrant, in spite of the track enhancing plan in the foliowing 3rd
step program.

Betterment of Turn-out.

- It is récammended that about 200 sets of turn-out, installed in the

main tracks of intermediate. atatlons, shall be replaced by new ones
with movable cross:ng of #18 switch, shown in the Pigure 5 (1 - 3},
attached, for the purpose of ellmlnatlng the limited speed on the

crosgsing of turn-out.

The cost for replgcement of such ﬁurn—out, in¢luding installation

. works, is approximately estimated at 3,700 miliion yen (12 million

U.S.8). It is noticed that this estimate amount shall be inereased
according to the results of detail survey because there exist some

sets_of turn~out on the curve sections of main track and they shall
be improved for the purpose of eliminating the speed liwitstion of

the high speed through trains.

Séfety Devices for Highways Crossing.

It is :ecoﬁmended that in some crossings of highway, special safety
devicas éuch ag solid crossings, automatic barrier, aslarm bell egquip-
menf for approaching trains ete. shall be constructed for the purpose

of answering for the speed up and increased frequencies of trains,

The cost for this program is approximately estimated at_l;ECO million
yven (4.2 million UG.S.85),

Electrification of the Entire Llne.
It is récommended thet entire route shall be electrlflec prior to the

increase of number of tracks. The distance to be electrified in this

program is estimated at about 300 kilometers.

- TheICriteria of the electrification shall be the same zs existing i,e.

BOO'V, Doﬁble Trolly pattern. It is noticed that the 2lectrification

works shall be planned and éxecuted in such manner as 10t to be du~

' pllcated in "l;he course of' the inerease of number of ,racks, planned

Cin the 3rd step program. The reasons for the prloraty of the electri-

flcatlon to the dlesellzation are summariged in brisf as follows:

It is preferable to use the electric cars of light axle 1oad in high
- speed express trains, taklng in accounts the ecoromy and balance of
- the malntenance of track gtructure. It is unde*stood that the elec-

trlc car of about 15 tons of axle 1oad can.be uanufactured
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- (i4)

(a11)

(9)

@)
(ii)

(3ii)

(10)

The hydrauelectrlc resources are much richer than the 0il resources
in Brazil.

. In Brazil, the capability of manufacturing and repairing electric

‘cars is higher than that of diesel cars and such tendency will con~

tinue in the future, Therefore, it is understood that the inspec-

tion and repair of electric cars will be .done more smoothly and more

economically than that of diesel cars.

The cost for this program of electrification of the section of 300

kilometers is approximately estlmated at 9,500 million yen (26.4
million U.S.%).

Preparation of CTC and ATC System in Entire Line.
CTC asystem shall be installed in all section of the line, The follow-

ing subsections are not yet installed with CiC system.

Subsection between D, Pedro IL snd Japeri: about 62 kil meters.
Subsection between Volta Redonda and Manoel Feia: about 308 kilo-
neters.

Subsection between Bg. 5. Cauwlberts and Roosevelt: about 6 kilo-

meters.

In total, the distance to be newly installed will be about 376 kilo-

-meters.

The existing CTC systenm already installed shall be used as the anxi.

liary systen of the entire'system and the entire system shall be

© planned to be controlled at one eenter, D. Pedro II. ATC systenm,

-whlch has the functions of slowing down the speed by automatlc brake,

when a train speed exceeds its specified ellowable limit, and of re-

leasing the brake automatlcelly to regain the specified speed, shall

T be constructed with cab signal equipment in the car. The cost fopr

this program is approximately estimated at 12,400 million yen (4.4

-mllllon U, S ﬁ)

Rearrangement of the Use of the Traeks in the Section between D.
Pedro II and Deodoro.

The rearrangement of the use of the tracks in the section between D,
Pedro IT and Deodoro shall be contlnued to be executed following the
same program as. in the 1st step. The plan shall be determined in the

manner as suggested in the precedlng paragraph (3), (A) Article 2 of |

this Chapter. The alternatives of the plans of rearrangement are

“glven in the Flgure 4, attached. It is preferable'te adopt the alter-
natlve 4 due to the reason that the handling of the train running will
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(11)

(1)
(ii)
(13i)

(iv)

(v}

(vi)
(vii)

C{viid)

(ix)

(x}

(xi)

(xii)

(xiid)

'(12)

(a)

‘be simplified and the inspection and maintenance of the facilities
. will be well regulated. '

The cost for this program is épproximately estimated at 200 million
yen (0.6 million U.S.%).

Procurement of Eleqtric—test Recording Coagh.

The electric—test recording cosch shall be prbcured for the purpose
of collecting the following data automatically recorded:

Voltage on the trolly wires.
Displacement of trolly wires.
Hight of trolly wires,

Finding of ohstacles.,

Detachment states of trolly wires.

States of electricity transmission.

_StatES of track currents.

States of electric bell,

Freguency of signal circﬁit.

States of electric signal,

Unbalance cufrent.

Frequency and characteristics of the current in the detecting appa~
ratus of ground connection.

Other states on the surface, relating to the electric appratus.

This coach can be used for emergency, carrying the workmen and ma-

_terials needed for relief or repair.

The coat for procurement of this coach is 1ncluded in the cost for

the program of electrification, (8), (B), Article 2 of this Chapter.

"Train Operation, Rollihg Stock and Workshops.

Preparation of "Run-Curve" of the express train of eleciric cars, and

" pther tralns.‘

_ Preparatlon of the runnmng diagrem of the express tralns of electric

cars at 2 minutes 1nterva1 piteh, based on the corresponding “Run

.; Curve" prepared, in order_to secure the rumning time of this train

(c)

“within S'hours betﬁeen Rio de Jeneiro and Sao Paulo.

Studies for establlshment of Plans, of the formation of the electric

rcars train and sllocation thereof, and the determlnatlon of the numbcr

of eleciric, cars required for the schedulp of train running prepared

in the preceding (b).
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(@)

(e}

()

(&)

Construction of the base of the electric cars in conformity with the

plans - prepared in the precedlng {(b) ana (c).

Constructlon of other fixed facilities necessary for the above plans.

De31gn of the electric locomotive of light axle load., The ochject of
this prOgram is to prepare the adoption of electric Llocomotives for
traction of special container and other trains in the future in the
case where entire section of the line is electrified and the diesel

ldcomotives now in service wil be-replaced by electric locomotives in
the future.

- It is understood that the diesel locomotives now in service will be

replaced on by one by the electric locomotives, while sueh diesel lo-
comotives shall be put in service on the line between Barre do Pirai

and Bello Horizonte for satisfying the increasing demend of the trans-~
portation of iron ore in the future.

Such replacement plan shall be esteblished taking the development of

_this region and the rearrangement of the train schedule corresponding

fhereto in the future into consideration.

Procurement of Electric Cars
The number of electric cars are approximately estimated at 48 units
for eatisfying the formation of & trains of 8 cars, however, the number

will be adjusted acecording to the schedule of the trains plamned for

. satisfying the demand of passengers in the future.

fhe cost for procurement of electric cars, the construction of base

of electric cars and other fixed facilities is approximately esti-

:_mated at 6,000 million yen (10.7 million U.S.8). In this cost the

expense for improvement and relnforcement of the workshops is in~-
eluded, and the cost for replacement of eleciric locomotives 1is

ercluded.

‘Tt is vecommended that the transport by containers shall be assigned

to the out side freight forwarders by contract, and, therefore, the

' cost for containerization shall be born by them.

The eonerete plan.of'the-containerization shall be established by the

' deliberate studies and investigations taking into account the progress

of the.eontainerization”ell over the world. The tresent container

transport shall be continued until the final plan will be set up.
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(13) The Cost and the Time for and Effect

(1)

{11}

(i3i)

{iv)

(¢)
(1)

(2)'

of the Second Step Program.

The total coat for the ond step program is approximately estimated

at 77,600 million yen (215.5 million U.S.$), and the time for com-
pletion is approximately estimated at 4 yemrs,

but it can be shorten~
ed by 2 years if required.

The effects.of the Second Step Progran are summerized as fellowas

All trains run at higher speed than ever.
The allowable maximum speed of trains of electric cars can e esti-
mated at 150 kilometers per hour, of iracted passenger trains at 120~

140 kilometers_per hour, and of freight trains at 80 - 100 kilometers
per hour,

The transport capacity of the route increase from 50 up to 7O trains
daily in the single track mction,

All trains run on schedule in safer, more reliable and more conf or-
table conditions than ever.

The express passenger trains of electric cars runs between Rio de
Janeiro and Sao Paulo in less than 5 hours.

The Third Step

General

It is surmiéed that the increase of transport demand of both passen~

gers and freight will be arroused by the improved running conditions

‘due to the cbmpletion of the program of the 2nd step.

For the purpose of satisfying such demand, the 3rd step program shall

. be commenced following or in advance of the completion of the 2nd "

program. It is understood that 2 certin works in the 3rd step pro-

gram are the continued process of corresponding works in the 2nd step

- progran, namely the 2nd program will be ableto obtain the expected
‘effect by the'completion of the 3rd step program. Upon the completion
of the 3rd étep program, this railway will be the most modernized

railway in every respect and W111 become able to satlsfy the expec~—

tation of the publlc..
The program of the 3rd step is itemized in the followings:

Double Tracks and Electrlflcatlon of Entlre Route.

Double tracks line shall bhe completed all through the reute by laying

' one more track along the existing one in the sect1on of %35 kilometexrs

. between Barra do Pirai and Bg. M. Feio,
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(3)

(4)

And the road bed therefor &3 well as the electrification,

the signal
system and other safety devices shall be cons tructed. The cost for

this program is approximately estimeted at 82,200 million yen (230
million U.8.4).

The enlarging the curve radius up to 1,500 meters in the section of
curves of less than 1,100 meters radius, simultaneocusly with the

executlon of the progran (2) ahove mentloned

It is observed that the inecrease of the tracks in the sections be-
tween D, Pedro II and Japeri as'well as between Bz, M. Feio -and Sao
Paulo, where there are double %tracks or more laid already, may be
required for the purpose of satifsying the increassing demand of trans-
port of passengers in the future. In this case it is necessary to

i contemplate the plan not to disturb the existing suburban commuter

(6)

(7)

)

service; furthermore, it shall be planned to maintain the high speed

through train of this main line in spite of the enforcement of such

suburban lines.

.In this program no fund for such works is not estinated because it is
deenmed reasonably that the cost shall be born by the improvement of
commuters traffic.

Blectric cars for increasing the express passenger trains shall be
procured and the constructlon of base of the electric cars shall be

completed for the increage of them.

It is proposed that the number of eleciric cars to be increased is

estimated at 32 units in order to forming 4 trains of 8 cars.

The coét for this program iz approximately estimated at 3,000 million
yen (8 % million U.S.8).

The Cost and the Time for and the Bffeet of the Third Step Progran.

The cost is approximately estimated at 97,200 million ven (271.6

 million U S.5).and the time for completion of the 3rd step program

is estlmated at 4 years.

The effect of the completion of the 3rd step progranm is extraordinal—

ly remaerkable, summarized as follows:

The allowable maximum speed of the trains ¢f electric cars will be

raised to 170 kilometers per hour.
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(11)

(414)

(iv)

The allowable maximum speed of the freight trains tracked by electric
locomotlves will be raised to 100 kiloneters per hour.

A1l traing can run at higher average speed than that after the come

'pletlon of the 2nd atep. program.

| The eXpress passenger train of electric cars can run incdegs.than:

4 hours between Rio De Jancirs and Sao Paulo,

The trgnsportation capacity of the entire route will be raised from

70 to 200 traing daily._ It is understcod that the trensportation

- capacity of both passengers and freight will be inecreased %o about 4

times of that in the present and all trains run is extremely far
better conditions than the present,

Final Step (4th step)

After the completion or during the progress of these programs (lst -
3rd), the final step, that is the construction of new line as the
nodernization program of the transport measure between Rio de Janeiro

and Sao Pawlo, may come into view aiming on the satisfaction of the

'traffic demand between these cities in the case where such demand

might not be able to be born by the rallway improved by the modernl—

zation program of lst 2nd and 3rd steps above mentloned

On the other hand, it is surmised that the transport means on land
might change its structure into gquite different pattern from the
preseﬁt iailway or motor vehicles as the technical studies on the
traffic means on land, it is imegined, might create a quite new pat-

tern such as air tube system, Jet propelliﬁg system and most probably

the equipment of linear motor, -in the future.

_ Therefofe, it ds imagined reésonable that the'plan of nev line con~

struction between thosze cities shéll be contemplated taking into con-
siderations the demand of traffic and, on the other hand, the most

'up—to-date pattern of land transport in the future.

CIf 1t is concluded 1o construct the new line of the esisting rallway

-pattern, the new line can be constructed 1n_5 or 6 years and can run

the passenger train in'less than 3 hours between these cities in the

éétisfactory conditions of running, meximum speed being allowed at

© 240 kilometers per hour, In such a case it is emphasized that de-
1iberate 1nvest1gatlon and studies on this plan shall be carrled out

 in economical, technical and business respects.
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It is recommended that the Preliminary survey and basic studies bn
such plan shall be started as early as possible.

Summary

The modernlzatlon program set forth in the preceding paragraphs is
summarlzed in the Chart 6, attached

As above mentloned the time for completion of the program {1st - 3rd
_step) is estimated at 10 years, however, it may be shortened by 2 years

if required. It is again emphasized that the second step program is
the egsential portion of this modernization project.

It is probable that while it is desired that the 2nd program shall be
completed as early as possible, the commencement of the 3rd step pro-
gram mey be able to be postponed if circumferences warrant or the

transport demand might not increase as expected in 5 years after the
start of this project.

The cost éstimated, excluding the final step program, is of approxi-
mate calculation based on the experiences performed in Japan, teking
into account as much as available the local conditions of this region.
Therefore; it is noticed that the plan and the cost estimaie shall be
adjusted according to the results of the main detail survey and studies

which, it is hoped, shall be carried out as early as possible,

The main detail survey and studies shall comprise the technical survey
: and studies in detail és_wall as the economical analysis, including the
forecast of the increase of traffic demand and the rate structure to
be adopted in the future. It shall be throughly and ‘quantitatively

carried out;

It is des1red that the flnanclal arrangement shall be establlshed ac—

' cordlng to the results of the main survey.

'~ In the main survey, the Japanese Government may cooperate with railway

organizations in Brazil concerned.

— THE END -
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- CHAR? 6.

_ between Rio de Janelro and Sao Paulo

Summary of Modern:.za*tlon Project of Railway Llne

Main . . _ T .7
_ . . : . Cost in Time for Com-
Step | Objectives i . cmms . om .
FreR . Main Programs Main Works Million £ — Ipletion of the |Effects of the Completion
- _ _ (in ml. U-ib-'ih) program in years| of the Program
L ﬁz) nImpﬁovement of Track Main- |(a) Rationalization of Track Maintenance Works. } Allowable Max. Speed :
48 nance Works and Renewal and Mechanization of Track maintenance Works. Renewal i 120ky/h for Passenger trains.
a o. Improvement of trank Structure. land Improvement of Reils. Cross-—ties and other ‘ : 60kmk?h for Freight traina.
= : Track materials. Weld-joint of rails. Construc- Capacity : 50 Trains per
a3 tion of Drainage Devices, Construetlon of Safety 7,300 day even in the section of
o 8E . Devices in Highway Crossing. (20.4) least capcacity.
g & o ) C . Running Conditibns : Safer
n o i b ompletion of the Improve- |(b) Completion of Improvement Works of 42 ¥m in : More Comfortable. More
4 g ment Works now under COﬁStI‘uc-_ 3 Subsections between Barra do Pirai and Cachoelra 3,500 2 hccurate on schedtife" than
- E 8 _ tion. ' : Paulista. _ S ( 9.7) aver.
8 g8 (0) Rearrangement of the Use (c) Rearrangement of Turn-out and Signal System Travelling timg of the Ex-
& 59 . - of Tracks in the Section of in the Section between Pedro II and Dendoro greee l:hrozgg basiingoelotives
g 5w 4-6~4 Trocks (1st step) (4~6-4 Tracks) and Rearrangement of Signals in the 500 biiﬁenrfat?oede ganegr: ond
5 4+ .4 : . S . .P s . . 1 I
= . ection between D,Pedro an.d Iguchi ( 1.4) Sa6 Paulo : 6.5 hours.
Sub total 11,300
(31.5)
_ (a) Electrification of Ent:.re (a) Eleo_trification in the Section of 300 km 9,500 Allowable Max. Speed : .
Route (where not electrified) _ (26 4) 150 km/h for passenger
(b) New Line. Constructlon bet- (b) New Line Construction {(Max. gradient : 14% ) crains of Electric Cars.
120~140kn/h for passenger
ween. Japeri and Barra do Pirai (M:Ln. Curvature: 1,500m) Prains, tracted by 1
(Improvement of the Existing (Distance :.30 km) como tr:re eraBO—:LOOim /E_f or
Line between Japeri and Barra and Double Tracks and Elgctrification. 26,800 Freisht 'l‘ralns
Do Pirai. (74.4) ' & o
Gy : i : i
° (e) Construct:l.on of CTC and _ (c) Establlshment cTe center at D Pedro IT. and 12,400 g:pa:;:g in dengngoier
g.-‘é :_AT._C. of’ Entire Route. | Construction of ATC with Equipment of Cab Signal. (34 4) ofylea's t capacity. :
W & 1 (@) Rearrangement of the Use N (a) Rearrangement of - the Use of Trec_ke. _ .4 Running Conditions :
N of Tracks in the Seotn.on_ Of. : I - 200 Much safer, Much Comfor-
2 g _4_6 -4 lracks (2na step). S o _ : ( 0.6) table, Much more Accu~
o (e) Strengthen:mg of Track (e) Strengthening of Track Structure, Improvement’ late than ever.
: L 'Structure. - {of Turn-out. HMechanization of Track Maintenance
0.8 SN Travelling time of Express
S e 5] gorke and Constructiun of Safety Devices in Highway | 21,400) through Trains of Electric
" §§ : . rossing. (59.5 Cars between Rioc de Ja~
o gt (£) Enlargement of Curve Padius (£) Enlargement of Curve Radius in the section neiro and S8o Paulo : Less
& ' a8 and Enhancenment of Number of between Deodro and Japerl and Construction of 2 pa-~ than 5 hours. . :
o g - Tracks (Partlal.)- |ssing and Sld:mg Stetlons. 1, 300 '
i +2 Qe ( 3 6)
B Qe . . . : ‘
' CEE e () Procurement of Rolling (g) Procurement of 48 Units of Electric Cars forming
_ : Stock and Constructlon of 6 Trains of 8 (ars, Strengthening Inspection Dep. and 6,000
| Rolling stock Base. Procurement of Electric Test Recordlng Coach, (16.7) ~
Sub Total ‘ 77,500
L (215.6) |
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| Main 1 3 ' ] : Cost in Time for Com- ' :
Step.| Objectives|  Main Prograns - Main-Works ' million ¥ pletion of the |Lffects of the Completion
(in m. U.8.8)! progran.in years| the progran
(a) Blectrification and Laying | (a) Increase of one more Track, Construction of _ Allowabvle Max. Speed:
m of 1 more Track in the Section Road Bed , therefor, Installation of Signal and : : 170kn/h for Passenger Trains
LA of Single Track; resulting in Telecommunication Systems in the Section of . 335 82,200 of Blectric Cars,100kn/h
E Blectrification and Double Track|kilometers between Barra do Pirai and M.Feio. (230) for Freight Trains
all through th ine. : : . : _
e r.o gh the lLine _ : _ Capacity : 200 Trains
S e (b) TImprovement of Curve Sec- (b) Enlargement of Curve Radiuo Simultanecusly | per day _
_ = oA tion and Preparation of Track with the Increase of Number of Tracks. HMechani- _ - 4 Travelling time of Express
B, - ¥Machineries and Tools. zation of Track Maintenance and Construction of 12,000 Through Trains of Electric
. 3303' B q% ' ) "~ | Protecting Works of the Line.- : ( 33.3) Cars between Rio de Janeiro
: T , - ‘ - Bo : Less the
o o R {e¢) Procurement of Rolling (¢) Procurement of 32 units of Blectric Cars _anm?ﬁ: Paulo ess than
= g B Stock and Construction of Roll- forming 4 Trains of 8 Cars, and Improvement of . ‘ ’
@ b3 ing Stock Base Inspection Works of Rolling Stock and Strength~ 3,000
& ' % 3 S : ning of Inspection Dep. : ( -8.3)
2 g - .
S “ Sub Total . _ ' - | 97,200 )
. : : : (271.6)
Grand Total o _ : . 1?6 s 100)
. - ' 518,17 10
o @ 1 - . . k_
g © 82§ i Construction of Wew Line of Construction of New Line on which trains run st Travelling time of Express
o S 288 .|Double Tracks and Blectrified the speed of more than 200 kilometers/hour in - 1 Through-Trains of Electric
) B8 S | connecting direet  petween case where the demand of transport exceeds the | 5-6 Cars between Rio de Janeiro
- 2w Rio de Janeiro and Sdo Paulo. capacity of the existing line at the states of . and S&o%Paulo : Less than
9 Hh2as Completion of the Project. _ AR 3 hours.
5 8 B8 ' ' '
O oA d
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FIG 1. PLAN AND PROFILE OF THE EXISTING LINE

'BETWEEN RIO DE JANEIRO AND SAO" PAULO.
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THE PROPOSED NEW LINE
| JAPERI AND B. PIRAI
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FIG.2. PLAN OF THE PROPOSED NEW LINE
BETWEEN JAPERI AND B. PIRAI
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ALTITUDE

FIG 3. PROFILE OF THE PROPOSED NEW LINE

- BETWEEN JAPERI AND B. PIRAI
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- Fig. 5-1, Installation Diagram of #18 Switch

With Switch-and Lock Mov_ément

1NSTALLATION DIAGRAM OF # 18 SW|T
WITH SWITCH AND LOOK MOVEMET\?TH

F\'ljr I 2_3/2T 4
IENIESREIN]
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Elect, P. -
- Machine £ g SA' .
' A
5 I |
- R-~EC E
‘Elect, P,
Machine

Where

I is front rod p051t10n 1T and 2T are first and
second tie bar respectively; 1, 2, 3 and ¢ are
the posﬂ:lon of respective stay rod EC is escape

" erank; CR is carrier roller; S is aux, switch

adjuster; SA 1s switch adjuster, and R is rlght
arigle crank,

Fig. 5-2, Movable Crossing of #18 Switch

MOVABLE CROSSING OF #18 SWITCH
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