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PREFACE

The I'Ionou'rable Minister of the Reoads and Transportation of Govern-
ment of the Empire of Tran expressed the desire to tho Japanese Ambassador
to the Fmplrc of Iran in April this y(zar‘ to entrust the execusion of survey
of a ITigh-~ ‘Speecl Railway Constructlon Pr o;;ectlbetwt-,en Tehran and Mashbhad
to the Japan Ra:lway T ochmcal Servmo and requested The Government of
Japan to extend nccquary cooperatlon for thig purpose.

At this request of the Imperlal Iranian Government, the Government
of Japan dec1ded to conduct a pr'eh:mmary study as part of Japan's overseas
technic_zal cooperation, and thi)é Stxrirey was exccuted by Japan International
' C‘oo;aemtion"Agen'cy (JICA), an official agency respongible for the imple-
menhtlon of technical ooopemtlon pl ogramme of the Government of Japan,

JIC‘A digpatched a survey team oonsmtmg of sixteen engmenr
headed by Dr, Mamo_ru Taklya_ma, Vice ?remdent in charge of engmee’ring
of Japane"%e'-Nzitional'Ra'il'wayé to the Fmpir‘o. from May 23rd to June 21st,

The team car‘t ied out the pr ehmmary study on the high speed r‘aﬂway
prq;ect between Tehran and Ma.e.hhad as bemg required by the Impemal
Ir anian Government and Iranian State Ra11ways |
| The team devoted 1t<3 full effort to complet( the pr cllmmar'y survey
report by studying the pro;ject carefully and revmwmg the collected data,

It gives me a great pleasure, if this report, which I am _submlttmg
herewith to the Government of the Empire of Iran, contributes to the
progress of the projéc-t and serves o enhance the cconomic development
| of the I mpare of Iran and, further, to promote the fmendly relations now

exlstmg between our two countries.

" J take this opportumty to express my. heartfelt gratitude to thc
.C‘overnmcnt Of the ]“mplr‘e of Iran and staffs of the Iranian authoritics

concerned for the helpful cooperation extended to our team.

[ -
FE ot J e
)y AN v;ff,oa—

Shingaku ITogen
President
Japan International Cooperation Agency
August 1975 '
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I Inception of Project and Objective
of Preliminary Survey
The Kastern Line of the Iranian State Railways (hereinalter
called ISR) extends castward over a route length of 926 km from
Tehran; the capital.of Iran-and with a population of 4 million, to

Mashhad, the thind 1arge,st'.city‘-(populatio_ﬁ approx, 600,000);.

- following the Silk Road, a vital commUnicai:‘iOn route from ancient

day's. . This trunk line has not only played an important role in

regional development, it has served as a major means of transport

" for the vast number of pilgrims to Mashbad, the most holy city in

=Irén; making passenger traffic on the line the heaviest in the ISR,

Thanks to the wise and farsighted guidance of His Imperial

-Majesty The Shahanshah Aria Mehr, ‘the ecornomy of Iré,n_ has shown
s rém'ark&bie-grovsﬁth and progress in recent years, and with the resultant

. .rise in.the: li{ring- standards of the people, the traffic volume on the

Tehran - Mashhad Line has been growing at a rapid pace [rom year

to year, To be more specifice, approximately 1,150, 000 passengers

. were carried on the liz;c in-1974, this being more than twice the number

carried in 1966, - Especially heavy.is the passenger traffic in the three

- summe r-months and in the Iranian New Year, during which time special
trains are operated for five round trips, in addition to the three round

trips by regular trains, carrying 6; 000 passengers a day, one way,

at the peak,

As to the passehgel'-tl'affic- beiween Tehran and Mashhad by

- other modes of transport, that by road and air is quite large,
. This is especially so for the traffic by bus, -the number of passengers
* thus carried being three to-four times that carried by rail, Generally

‘speaking, this seems to be due to the shortage of railway transport

capacity, and during the peak season when most people want to make

_the pilgrimage to Mashhad, a shortage occurs in all modes - rail,

 air and bus - and it becomes extremely difficult to secure tickets

for the trip,
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Technical exchange has taken place between the railways of Iran
and Japan on several occasions in thoe .past 10 years, and es;aecially
in the spring of 1974 and thereaifter, thei’e' wé_s close coordination
between ISR and the Japancse National Railways (hercinaflter called
JNR) in performing inf;ergovernrriental technical cooperation and in
executing a. technical survey for formulation of a proposal by a
Japancse consortium, (Sece Appendix I-1.)

In early March__l‘)?'fi,.' the Gove rnment of Iran nqtificd-‘the
Ambhasgsador of Japan in Iran that hé;ving obtained His Ir_nperial
Majesty's sanétion, it was the desire of the Government of Iran to
entrust the Japane.se with the construction of a high-siace(l railway
between Tehran and ‘Mashhad of the highest technical standard in th(.).
world, | o

Further, in April 1975, 11, .. the Minister of Roads and Tran_qu r-
tation, Government of Iran, in his letier to the Ambasdador of -Japan, '
confirmed the above communication and requested that a'ctioir_l be taken
urgently for the preparation of a proposai for a. contract on tec'hnical.
studics which it was intended to haﬁe JAR'I‘S, the consulting engineers
of JNR, undertake in pr'eparaiioxl -'fof- the éonstructioﬁ .contr-élct. A

It is to be mentioned that just 'pi'.ior to ﬂns above, the Minister
visited Japan at the invitation of the Minister éf ‘Transport, Government
of Japan, and honoured with his'presencé the opening cerémony on 10th
March of the Shinkansen section between Okayama and Hakata which
he also inspected,

| To meet the expectations of the Gove roment of Iran and in view
of the great significance of the project, the Gove‘r_m"neﬁt of Japan held
inter-ministerial discussions on the matter, -_and thirough the Japan -

International Cooperation Agency {hercinafter called JICA.), organized

- a 16 member survey tearn composed of cxperts in various [ields undew

the leadership of INR's Vice.-President ~ Engineering who is its highest
ranking engincering officer. Upon arriving in Iran in the latter part of
May 1975, the team conducted a survey for about one month with the

close cooperation of the officers of the Ministry of Roads and Transpor-

-2 .
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tati.on, Government of Iran, (See Appendix 1-2,)

The objective of the team is to conduct a preliminary survey in
preparation for the next stage survey for drawing up the mastér plan
of the project., The team seeks {o gain a good understanding of the
intéxit_ioﬁs of the Irania_,n._é.uthorities on the project, make a brief on-
the - spot survey, collect n'ecé_s"sary data and information, _decide on

the c-.ourse to be taken with regard to the fundameritals of the project,

‘identify the problems and propose solutions to them, and sel up plans

for the next sutrvey, .

_The Preliminary Survey Tecam, soon after arrival in Tehran,

“held a meeting on 24th May, with H, B, Javad Shaharestani, Minister

- of Roads and T-ransportation;_ E1“'1. E, Mussavian, General'-Manager of

ISR, Mpr, Mansori,. Dircector of Construction; and Mr. Choobineh,

Director General of,Kohras'an Division, and with the Ambassador

- of Japan attending.- At 'this-r_neeting the team gained knowledge on.

the pé_lic,y of the Gove rnment of Iran with respect &q.fhis' project. .
(;;qu Appendix I-3,) - |
. The mai‘n.po_liﬁtsz made clear at the meetiﬁg woere;
=(.-a) _l’l‘].ua_ teqhniéal leyel'_of-tbe proj_ected high-speed railway
| should be.the highest..i_n-l‘;h_e world, _ _
{(b) The project should be implemenled as soon as possible
-and completed not léte r..tha_,n other major i'ail'w_ay projects,

' The. present report outlines the results of the prcliinir_uary survey,
but at the same time, it has identified the problems inv_olved.. It is
intended, the refore; to fully exchange views with the Iranian authorities
based on the {indings so that thé project may be of the ﬁighest techni_c'al

s.ta_ndé_.rd', .ma,_kin_g: use of the experience in Japan, and meet the necds

‘.._<.>'f the Iranian peopl_e._



II Basic Items in Planning
In General
Concept

The purpose of this plan is to construct a high-speed railWay-

- between Tehran.and Mashhad where a great many Iranian people.

travel to link the two cities in the shortest possible time, =

Tt is essential, therefore, to raise the maximum irain speed.

Tao raise the maximum speed, high motive power type rolling stock,

as electric multiple unit car with motive power distributed to all -
its axles, 1ls needed and the track must be so éonstructed as to
enable high-speed operation in safef:y.' But, at curves and at places
with grades, the operating speed will have to be restricted:to- lower
speeds, The existing line beiween Tehran and Mashhad abounds in
curves and grades, Thus, the line'is not fit for high-speed train’
operation.” A new route with larger radius of curvature for much

higher s'pta'ed operation should be selected; and at the same fime-

‘the length of the route should be made as short as possible. Improve-

ment of grades is desired, too. But, in the case of the Mashhad Line,
the terrains do not allow easing of-the-‘steé‘1)est grades,  Adoption of
electric multiple unit car type trains, therefore, is recommended,

as these can negotiafe grade section at high' speed.

To decide the scale of facility scheme whether to make the new
line single track or double track depends ﬁpon-the traffic plan such
as the number of trains and the number of cars to be operated, - -
To establish above traffic plan, it is necessary to estimate the
traflic volume, _

The "Basic Items in Planning" explained in this Chapter have
all been considered as inter-rclated matters from the point of view

as mentioned ahove,



Estimation ‘of Future Transport Demand -

'In 1974, a total of 1,150,000 passérigers were carrvied by railway
betlween '-’I"eh'ran. and Mashhad, or an average of 1, 5681 passcnge‘ré per
day, one way, but this daily figure reached 2, 400 during the peak in
the summer season and Iranian New Year, DBesides railway service,

~there is also bus transport which carries a greater number of passcngers,
It is’ expccted that the passenger traffic to Mashhad will continue to grow
_:in the future in line with Lhe growth in the natmnal economy, -and that
a considerable portion of the current bus traffic 'will shift over {o rail
if the speod.and. capacity df_ the railway were to be greatly raised,
Fu’rth.e_'.r, _peopie who had previously given up travelling because éf
the great amount of time required or lack of space.may come to use
the railway.

Ffbrﬁ‘fhis pbint bf view, upon completion of a high-speed railway,
the peak season transport demand in 1982, in texrms of one way daily
average, is estimated to reach 11, 800 - 15,100 passengers {lower and
Cupper 1imit) with'theSe figures _Iurther increcasing to 17,400 - 22, 300

_pas‘sengers in 1987 |

This report has been based on these target f1gures The extent
to which railway capacity should be increased is, however, a matter

t6 be decided also from national policy considerations,

Maximum Speed

The Tokaido Shinkanseﬁ,' capable éf the maxirmum speed of
210 krri/h, was inaugurated in ‘Japan 12 years ago, Stimulated by
its success, studies in high-'e.péed operation were initiated in various
countries, and in a few countries including Japan, 300 ki /h tests are
al-reé.'dy‘uﬁdér way, The expefiencosin Japan have révealed; however,

‘that th%’:‘ fatigue of the car and facilities-is greatly dnhz}.nced by high-spced
operation, 'giving rise to maintenahce problems requiring solutions,

Generally speaking; it is 'éOhSid@ red that for practical purposes
it would be most reasonable to take the maximum speed at 260 km/h,

under the condition that the most up-to-date rolling stock and facilities



are to be used, The Shinkansen lines now being constructed in Japan
(totalling 835 km) for formadtion of a nationwide high-speed network
are designed for the maximum speed of 260 km/h, Whilst there
are differences:in the environmental cdﬁditions- of Iran and Japan,
such as with respect to the effect of wind-blown sand and éa.l,t deposits;
it is deemed that technical solut‘ioﬁs can be provided for them. ~Hence,
planning will be advanced taking the maximurmn speed at 260 km/h,
with considerations made for the possibility of even higher speeds
through further téchnical-progfess in-the future,

Situation of the Present Line

The present line runs through large expanses of plains for
the greater part of its length, But east oI‘_Semna,_'n it crosses a
highland, ascending about 900 m over a 130 km stretch of grade
section with many curves, and .t,h'e,n descends, : Betwéen_Nishabur
and Mashliad there is a mountain range- vising over 3, 000 m and.
this is bypassed, -but here, too, there arec many grades and curves,
The steepest grade is 15%. , and the sharpest cﬁrﬁe 300.m in radius,
Al along the line there are Iﬁlaces' liable to be dafn‘age’d. by floods .
this being particularly so in.the secti‘on_between Garmsa# and |
Damgan,. There are also many salt dep.osits along the line;, mainly
belween Garmsar and Semnan, and their total length is abiou.t' 110 k.,
Besides, on stretches aggregating 180 km, damage is liable to occur
by wind-blown sand, (See Fig. II-}-1,)

Route Sélection and Possible Routes

The curve -radius should be made as large as possi,bl_e“t:o' énable
safe operation at high speed, and the minimum radius should be.,. |
at least 4, 000 m, excepting inxinav_did&hle circumstances such: .
as in slation areas, In gcnera,l,'-:the.tdpog’i‘aplly.is such that there
are long str_etches of-continuoﬁs grades, making it difficult to ease
them, but the stecepest grade should be limited to 15%,. Needless

to say, the shortest pessible route should be selected.
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The 1/250, 000 scale maps with 100 m contour, available for
all the required area, were used in combination with field inspection

to select.possible alternative routes, These are shown in Fig, II-1-2,

Fig. 11-1-2 Alternative Route Plan

Tehraw : Shiahrud 5 .
: <
A W
\ : O e X 4 )
Gy : i
5 ity K ;?, / / : O N!shabu\r adf
h - - ~ 2: ‘ a S1b7cyﬂi Ok*-:«, .
43~ B e | - R '
15

b(a)'l | Té-hra.'n - Garmsar A-l Route (along natlonal highway}
‘ - A 2 Route (ncxt to. present 1me)
.(b) Garmsar - Sefnnzi’n ".B Route (mostly next to presenl l1ne)
(c) Sémnan = Shahrud :_“{C-.l Route {shoxt cuL_,by tunnel)
| C-2 Route (prasSiﬁg highl'e:u,;'ﬁc'l')_ .
C-3 Rouf:c (bypassmg soui,h) '
Decision on the route will be madc tcchmcally in the next survey,
after studying more “detailed maps of _.the gequlred scale and the results
of boring and other.fa.ctors. o | ' | |
{d} S‘hahru_d - Mashhad D-l.iﬁzoute (north short cut) - |
| | D-Z -Route {next to present li;rie.)
_ | D.3 Route {detour via Sabzévar)
Also mégﬁtiona;blé aré’ D.2t and;iD--3' Routes which are short
cuts by thl'ee"'fﬁii;'h'll.éls from”NiShab\i-i' " In these cases it"will\‘ become
necessary to hore a 35 km tunnel! through the 3, 000 m high’ mountam
range for wlnch much time and money may be requlred. On the other
hand, D-2 and ]j.~3 Routes are dctdqrs and lorlge'x' than D-1 by 50 km,
In -1, the construction will be relatively ecasy and the length is short,

but it does not pasﬁs by Nishabur, But, by building a new station near
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the Sabzrevar Station of the present line, and by providing high-speed

‘bus service, for instance, to Sabzevar and Nishabur from the new

.~ stlation,. it is consxdeled that local demands can be- mot

1-6.

. I'rom this point of view, D 1 Route scems to be most plefelable
though more detailed technical studics are nccessary,
- Suljposiﬁg that,-'th,c_ fitu reyro'.n_t;e_-:i‘_é_ to be tl;_fo. conqbir;ati_on of
A-ly B' C.1 an.d Il),ril.,_';_tq_b_g;,ca._lled Plai 1, th;:: ovga:al.l-l'_éngth“wi:ll
be 827 km, or 90 km, ;Sh‘_(r)-f_te _1" _.than- the _pres_ent._ line, On the other
hand, the altitudes of the 'h'ighest and 1oweét poiﬁts on the line will
be the same as thoae on the pr esunt lmo and it will ha.vo a sectlion

with contmuous grades thc steepe st of whlch w111 be 1"%n .

Termmal and Statmns EIT

Most ptssengers using the Tehran - Mashhad Lme travel

a,dxrec:tly from elther of the- c1L1es to the other cn,y, and hence, in

the hlgh speed ;a11way the ma.m emphasis w1ll be placcd in, dlrcct
through traffic, between these two cilies, Accordmgly, the majority

of the high-speed tram‘; w111 bc made to run straight. thlough without

‘-stoppmg en route, Ta.kmg mto consldexatwn 1ocal demands and
,-the locatmn of c1t1es, Lhree sta.t:.ons at Semna,n, Shahrud and New

: __Sa,_,bz_e,v_a‘r.(a L'r;a,ns{er s_taltm_n.l;_o ,Sabzeva,r and Nishabur) wil) be_bullt,

and some of the trains will be made to stop at th'e§_¢'= three stations.

‘Ina lai;ge city, the highei‘ the train speed becomes, the time .,

" .consumed to come. to. the .station becomes comparatively large, and

. this becomes a problem, In.Tehran, the various functions of the
c¢ity are.moving to the north, and it is doubtful whether the p_re‘sent

,_,‘sta,tio-n would be. suifablc as the site of the, station for the high-speed

Lallway A plan is bemg studied to move thc siatmn to a new, localmn

~in-the v1cnuty of Rcyi but as this seems to be too far south in relation

to the c1ty centrc thcrc: cou,ld be the poss1b111ty of buxldmg Lhc high-
speed railway terminal for trams headed for Mashhad in: the ecwtcrn
part of f;he_cxt._y centrc. At any ra‘ctc,_ this will have to abe_:t‘:_oo_rd'ma.tcd

with Tehran city planning. |



1-7,

1-8,

R.olling Stock

To meet the requirements for the maximum speed of 260 km/h
and high-speed operation on continuous grade seétions abounding in
maximum 15%, grades, it is necessary to adopt the electric multiplé-
unit system in which all axles are powered,

Taking account of the traffic volumie, rolling stock with the

following main features are considered suitable, -

Power systéin  AC 25 kV 50 Hz
_ Train composition 12 cars, all axles motored
Qutput 13,200 kW (1,100 kW per car)

Continuous ratmg spcod 205 Km/h~
Maxlmum speed 260 kmmi/h-
Passenger capacily | Ap'prox.' 750
The powei unit for the above is the same as that of the prototype

car already manufactured in Japan, and is capable of amply meetmg

~ the strmgent conditions of the grade sectlon betWeen 'Iehran and -

Mashhad, _ _

As to the effect of wind -blown sand in the section ‘bétweé'n;”’rehran
ind Mashhad on the various eﬁuipment of the ¢ar gi‘nd'the- effact c.:f. '
salt on electrical insulation, investigations will be'ma.d'ej‘i'n’ the next
survey and necessary counte ri’n’ea,surés‘takén. |

Transit Time e

. The transit time for the aforementidn‘e‘d train according to the
motive powér charactéristics of the frain to cover the 837 km distance
of the route under Plan 1 as mentioned in 1-:5, without é,'ny stops en
route and with the train performmgat its h1ghest (,apacﬂ.y, will be
3 hours 30 minutes, 5 o

Tn actual practice, however, there will be the need to set up

“the train schedule for punctual daily operation, taking account of

possible speed reductions catsed by track maintenance and weather
conditions, and to leave some margin for the train driver. What is
important to the passenger is not merely speedy arrival at the destination,

but arrival on time,
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(1)

In the case of the Tehran - Mashhad Line, the scheduled transit

time will be taken at 4 hours 20 minutes, lecaving plenly margin time,

taking account of the world's highest speed operation in an unexperienced

~environment, such as the cffect of wind-blown sand,

Tram Operation Plan o
The followmg shows Lhc number of trains that. hw'e to be operated
in orc]er to transport the numbol of passengers. shown in 1-2, usmg

Lrams composed of cars shown m 1-7, taking the average load factor

at 80%

1982 71987

No, of t;-a.ms in - 20~ 26 29 - 38
peak season :

As to the usage of fhe hi‘gh'—spe'e:d line to be ne\.vly' built and

the”presén't' line, the following combinations are conceivable,

- High-speed line : Present line
Case 1: _ . ‘ ‘
' Double track Em daytnne . Single track for freight and
pasecnger express © mail trains '
Caqe 2 |
Smgle track for dayhme ' :Smgle track for frc:.ght and
passenger express mail trainsg
Case 3:
Double track for daytime Closed (Some sections could
passenger express, . remain open, |

mghtt1me {reight and
mail trairs .

Opcratlon of hlgh speed tla,ms on smgle track, ha,vmg them

cross one anolhen en route over p'lssmg tracks, would mcrease the

nmnbcn of train stops and the }ugh speed ment will be lost, I--Icnce,
to offset this shortc’oming, operation of eastbou_nd and westhound
traing séﬁarétely at different periods of tile‘day, is conceivable,
bu¥ for practical pul‘poscé the number of trains that can possibly

be operated onc way would only be about 10, and this would not be

- 11 -



(3}

(4)

(3)

enough to meet the peak traffic, (See Fig, U-8-1)

Double tracking of parts of the high-speed line, combined with
the usage of the present line for night passenger trains as well,
may provide the capacity to somehow meet the peak demand in 1982,
but a Shdrtag(—) will most likely occur thereafter, 'On single track,
the time zone for operalion of trains each way will be limited,

Several iloux's of train interval 'p'e r ‘da‘y will be required for
maintenance work on a 111gh speed ra11way, although this ma.y not
he the case every day, Further, it is difficult to operatc frc1ght
trains and high-speed passenger trains in the same time zone
becaunse of the great difference in their speeds. Hence, in the
case of Case 3 above, the opera.tion of freigﬁt trains will be subject
to severe limitations,

Case 1is desirab‘.le in securing flexihle transport for both
passenger and freight in the years to come, &_

The chome on the cases mentioned above shou]d be determined
by the prospects of future traffic on the Mashhad Line, but even
in case single track operation is to be adopted on a part of the line
in the initial si’égé‘,_ pefmdnent struciures such as tuhﬁels' and bridges
should be constructed to déuble track siaecifica.tions from a far-sighted
viewpoint, and facilities that can be added easily later may be made
for single track, | |

Power Supply

To enable high-speed operation, the power source should be
highly reliable and capable of withsianding t_}ie large c,a,pa_(::ity' operating
load, The line is to be clectrified at AC 25kV 50 Hz and adoption of
the AT (Auto Transforme r) feeding system as oh_thg Shinkansen in

Japan will make it possible to space the substations 60 - 80 km apart,

but in this case the substation load will be 20 - 33 MW, one hour

maximum power, Further, to keep the voltage fluctuation of the
power source within permissible limits, its short-circuit capacity

has to he above 1, 300 MW,

- 12 -



At present, the power transmission network along the line is
not fully adequate, with the exception of the Tchran arca, but this
is expected to be strengthened in the future, and provision should
be made for power supply at that time,

As the availability of satisfactory power source is an important
requisite of this project, there will be the nced for greater coordinative
efforts thereon by the authorities concerned, Asg to the substation and
‘the overheéad contact wire, it is 'ne_ces'sary to devise a highly reliable
‘system from the standpoint of highi-speed operation and local environ-
mental conditions. In this.cormebtion, there is the need to sel up
countermeasures for the detrimental effect of salt on clectrical
insulation,

1-11, ~ Train GControl and Information Transmission

The following systems are considered to be esscntial for the

safe and efficient operation of high- sﬁeed trains,
{1) ATC (Automatic Train Control System)

This detects. the position of the i)rececling train and displays
the permissible spee(i in the driver's cab of the following train to
prevent collision, and should the speed of the 'follqwin'g train exceed
the one displayed, it automatically applies the brake,

(2) CTC {Gentralized Traffic Control)

""his enables the control of all trains on the section from

a control room for their efficient and safe operation,
(3) Train Radio

This will be needed to maintain comumunication at all times
between the dispatcher who controls the trains and the train crew.

. If there is the need, on-board public telephone service for the
passéengers can also be p_rovided.

The following are cspé'ci_ally essential for formation of the
ahove system,

() Track circuit

Voltage is applied to both rails, by means of which the

existence of a train on a scction is detected and information
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_is transmitted to the train, -Duc to the salt :_éffeét,_ leakage
- dsapt toihc‘i'ease-.:y Hence;-. theré ig rthe-ﬁe.ed?té'? (':'01:1(11.16_(3;— '

.Lests at site {0 determme the extent of’ leakage, and |

“when nccessary, 1mprovements may’ ha.ve £ be made m :

- the, irack structure ag a- counterm‘,asul'e...,;:"' S

(b) Informa,uon T;ansrmssmn Route, ./ o
- For $hort dlslanggz mformatwn Lransmlssmn the physwal
line . w111 be used but for. long dmtan(:e “coaxial cable

.carrieror, SI—IF or a combmatxon of both will be used for

‘zrehable transmission, . =i oo g e
il i
r\ [ i Yoo [N
; RS . ; e
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2 Targc,t fm, '1‘1aff1c ‘to Carry-
2-1 ”“I‘lafflc as is at Presem
".'(1) In gcnera,l T _ _
| In the g1 othJ of the tlaffxc volume calncd dui mg the ten

yeals from 1964 f,o 1973 the Mashhad Lme exceodcd the nahor\al

i atall

Takmg the trafflc volume cam fed'in’ 1964 as 100 “the natlonal '

b total and that dat rled by the Mashhad Liné stood ak shown m )

"17.Tab1e - 2 1

’I‘able II 2 I Trafﬁc Carrled in 19?3
' (100 for. 1964} '

National | Mashhad Line |

. Pas ‘_'geirs carrled;, L 1T2

|- s:é.'r‘\‘r'iéé:f-".'- i . ,Passenger car km L 162 B 224 7

' -i«_-':zo'v_ N P -5

o ‘ier\?ice‘ e b e s e T e

LA (Soe Appendlxes II 2 1 and
R R H-2-2)

Compa1 mg the growth m passenger km or ton km a.nd
'the transpmt capacu;y (the passenger car km or: fre1ght car km}
i m order to seé h()w the relatlon betwccn the traffic: and thc transport Z
' capacu:y stands we Imd the 'growth of tr aff:c lftrger than that of
'the transport (;a.pacu;y From fhis; though there may be othe1 '
= ways of lookmg at’ it, We may say ‘that the tlansport capacu,y in

. -gongral is runn"}g-ﬁhorﬁ“ as ghown in Table I1-2-2, ¢

+
i
Dl S
i
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Table I1-2-2 Traffic Carried and Transport Capacity in 1973
(100 for 1964) '

_ National Mashhad Line
Passenger Passengers kmm 162 L 224
service Passcenger car ki 115 179
Freight Ton-km ' ' 207 _ 345
service Freight car km : . 195 : 210

(See Appendixes 1I-2-1, II-2-2
and 11-2-3)

(2} Peculiarities of passenger service
Looking at the growth of passengers carried and passenger km,
we find both the national total and the traflic by the Mashhad Line
showing higher growth in passenger km than in Lhe _ﬁumber of ﬁassengérs
carried, This obviously r.m‘—‘:&al_'u_suthat the average riding distance per
passengef became longcr. S ' o
Accountable for th1s seemmgly is that in passenger. service
the plachcc in pr inciple is to sell tickets no mme than that flxed
for the scating capacity, and to give prlorlty to travelers riding

_ through from one end of a line to the other end in selling txckets.

Table II-2-3 Avcragé Riding Km per Passenger

Year MNational Mashhad liine
© 1964 374, 3 km 540, 0 km
1973 : 521,65 km 703, 9 km

That the average riding km per passen’gé'r on the Mashhad Line
is considerably greater than the national total, as is seen in the Table
above, goes to show that the number of through passengers is com-

paratively 1érgc.
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{3) Traffic between Tehran and Mashhad by mode of transport

- The number of through passengers between Tehran and Mashhad
by modce of transport increased during the four years (1971 to 1974),
1, 81 fold by bus and 1, 86 fdld. by airplane, 1, 68 fold by private moforcar
and 1, 14 fold by 1a11way rankmg lowest among them all,

(See Appendix II 2-4) ' :

f T‘ms ig beoause thc use of ra1lway is largely suppresscd by the
transport capacity as mentioned prekusly._ Besides, the bus is
ovet_'whelmingly superior to the railway in freque_ncy of service and
has an advantage over its compe'titors in tariff réte.s_‘.” |
(See Appen(hx 11- 2 '?) | . _
| 7 Groupmg the usels of various modes of ttansptnt by season,
we fmd the tlafflc by mode of Lranspmt 1s heav1e1 in summer than
in wmter by about two fold and the seasonal Eluctuatwns extrernely

‘high, as seen m_ Table 1I-2-4 to follow:

Table 11-2-4 Usecrs of Various Modes of Transport by Season

“{per day, one way)

- Mode of - Peak : Lighf-trafflc.season Peak/light traffic
transport : (Summel) (spring or winfer)
1 ' 1,218 persons ' 4
o S 2.0f1
Razlway C 2, 445 persons | (Spring) old
Bus N | 6, 976 | . 3,942 (Winter) _ 1,8
Airline 317 o 160 (Spring) 2.0
[ Private : : ] ' : \
‘ . : 5 i q 1,8
otoFea T - 920 S | 5256 {(Winter) -

(Sec Appendix 1I-2-5)

“The season fluctuations are higher in railway traffic than in
bus traffic, as is secen in the Table above, When we group the summer
traffic by month, : we [ind the number of railway users is highest in August

1, 71 times as high as the annual average value, The fluctuation rate thus

is highesl in that month,
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Table 1I-2-5

Number of Travelers by Railway and Bus in 1974

{100 for monthly average for the year)

Month Period Railway . Bus
July 6/21 - 7/20 141 119.
August 7/21 - 8/20 171 141
September 8‘/2.1_ ~ 9/20 160 -‘71'48 .

{Appendix 11-2-6)

{4} DBus service opelatlon between Tehran and Mashhad

Information obtained dir ectly from some of the bus service companics
in Tehran and studied calefully discloses that there are nearly 20 companies
engagcd in operating bus 1outcs betwecn Tehran and Mashhad and the
number of buses rumnng on tho routes reach 100 one way normally and
- 200 at thc peak time in summer, } | | :
“The bus service is rendered i'n‘ three classes,'\ as iz shown in Té:lalc
II-2-6, though the quality of service vari_e_s,somewhat from compahy to

company,

Table II-2-6 ‘Bus Service Classes & Accommodations. by Class

Class FFare (railg) | Cooler Reclining ' cconln-‘n.odatmg
o seats capacny
(persons)
Super delux 700 Yes Yes ' 30
Delux 460 - 480 | No Yes 36
Common 300 - 400 | No No .36
Note: 1, Tor Class Delux a raise of the fare up to 520 rials

during the peak.season is apprdvéd of by the Government,
2, The super delux class of service is rené:_lé red once a day

by TBT alone, as on 10 July 1974, thdugh Iran Peyma has
a plan under contemplation to rende r. the sanﬁe class of

service,
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When asked why taking the bus instead of the train to Mashhad,
some- of the passengers gave the following reasons: {1} They could
not buy rail tickets; {2) They could enjoy sccing the scenery along
the route more on a bus-than on a train,

Remark The numbcr of buses operated for Mashhad by

“-each of the principal bus companies is as follows: ..

Iran Peyma: 8to 13- . . Rovan Tour! ; 5
T3T: 3i015 . _ Tranéport: 5
Levan _Tﬁo‘ur'_: . 4 to 5 ' - Ader 2. to 4
Iran Tourist: __2_&0 3 ‘ Gilau Tour: ' 6

5 Auto Khorasan: 2 to 3

" Mihau Tour: 2 to

2-2. .Ta}rget Valﬁe Aimed at in O‘pération of High-specd Passenger Service
(1) The way of thinking in atiaining the target .
" The traffic -\.ro'lufn.e b'y highasi)eecl passenger trains on the new line
w111 be made up with Lhose passengels dlve1 ting from the emstmg railways
and the routes of othe1 ‘modes of txancsport runmng parallel to it and
the others induced by hlgh speed in train operation, |
The Eraff’ic volumes éf the diverted and the induced will change
.déi)'érii:lin_“g mainly :upo:ri' the quality (principally, speed and fares charged) of the
service to be rénder:éd'by high;- speed train, ' |
As it is difficult at th_is time to envision the fare level for the future,
besides, as such is a ma’cter of policy to be taken, we have figured out
the percentages of those dwertlng from buses and private motorcars to
hlgh speed trains to bc at least 30% and 10%, respectively, and Lhe
per centage of those 1nduccd to use Ingh speed traing 30%. (As to the -
maximum concewablc volume of those dwertmg, from busés we havc
considered the propensity of their users for traveling and set it to be 50%, )

" No diversion of airline users is assumed,
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(2)

Calculation mecthod followed

The traffic by rail, without taking the high-speed railway into

consideration, is first sought in connection with GNI> and then, adding

to it the traffic diverting from buses and private motorcars and that

induced by high-speed train operation,

we have estimated the traffic

volume after the high-speed railway. is opened--that is; for 1982 and

1987 in two ways,

the maximum and minimum conceivable,

{a) GNP & the Actual Number of Passengers

Note:

Yoar GNP ‘No, of Passengers
- cal {in 100 m rials) (persons)
1971 9,791 4, 821
1972 11, 680 5,688
1973 17, 453 6, 901
1974 27,786 7,47
Average . o
yearly 41, 6% 17,1%
growth L
Growth rate = 0,411 (—L2Ly
row ) 41,6 1

The number of passengels 1epr¢sentb the total of

those carued by all modes of transport (per day average

one way between Tehi an and Mashhad),

{b) The Number of Passengers in Future

(Per day average,

one way, by all modes of transport,

No high-speed railway considered for 1982)

GNP

Annual GNP aver age

Year : No. of .
‘ (In 100 m rials) SI‘OWth rate passengexs{pcx sons)
1974 27,786 | 7. 747
1982 19. 6% 14,445 ( = 7, 747 %y

116, 496

a0 196 x 0, 411)8)
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(¢} Nd. of Passengers by Mode of Transport

Share in 1974 (A) x No, of passengers
in 1982 = 14, 445 persons
{A) {persons)

Railway 204 (%) 2,947
Bus ] s 9,750
Airline N S A2 477
Private motorcar ) 8. 8 1,271

Total 100, 0 | 14,445

.Note: Since Iluctuétions in the shares of modes of transport
in the future depeﬁd upon the transportation policy to be
“taken, we have a‘.ss'umed_that there would bé_no changes
in the shares alter 1974 in calculating the number of

passengers in 1982 given above,

{d) Rallway Traffic Volume after the Opening of the IIlgh specd
- Railway {1982) |

In case hlgh speed railway not :
00n31dered.................... 2,947 persons

Diversion from b_uSe's e resires . 2,925 (= 9, 750 'persons % 30%)

Diversion from private motor-
cars ..... e Lo 127 0 (=1,2710 x 10%)

Induction by high-speed railway,. 884 (= 2,947 x 30%)

Total B . 6,883 (= Yearly average -
Minimum value)

8,833 (= Yecarly average -
Maximum value)

= 6,883 +9, 750 x {50-30)%

“- 21 -




Relerence for the railway sharc,oft-ra.[fic;in1_'982 L

Without Lhe hlgh spccd xallway e

: Aftcx Lhc opomng of hlgh speed raﬂway, ;
' - max, value ..., .

[ I I

The bhmkansen shale of Llafflc bctwccn
Tokyo and Shin Osalca in 1973

(Appcnd ix II-2- 8)

+ e

PR B R

vee 20,4%- -

14, 4457884)

SOT55

- Ti*a_ffi‘c-during-hezpﬁy—tﬁaffic scason and light-traffic season:

p :_pg'rsons:' m" ="n‘1‘tmths“

Minimum value estimated .,

v
Maxxmum valu(, e st1mal.ed

Heavy—"ti‘afﬁé séason’
volume  {Aupg) -

11,770 p {6,883 px 1,71

15 1041)( 8, 833px1 '?])

Lighutraffic-seasoﬁ
volume (excluding

3 summmer months -
and half of Jan, )

4, 871p
' 8, 883px 12m
<11, T0p % 3. 56m ';)

(= 8, 5m

8,251p .
. 8,833px 12m
' ‘3'(,_' »1‘3 1045 %3, 5m
Y, 8,6m

) _

- T'ra[fic volume
 Min, ‘value

Max, value

cccccc

LR

in 1987 (yeaily average)

10 159 p<:6,883 px(l 10.

196x0 411) s

13, 038 P8, 833 pxulo l96x0 411) >i

Mini_mum value estimated.

Maximum value cs __tlilma'ted

I-Iea#y- tralfic scason .
(Aug, )

_? 372p( 10,159 p x -

1,71y

22,295 p (=13, osspr
- 171y

Light-traffic season.
volume (excludmg

3 summer months
and half of Jan,)

1, l()Zp( l'? 372 px
: 6&5}"_)

15, 104

9, 230p( 22, 295px
6, 251

— o)

15,104
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v;..a(e)',.,T'ransport-capacity (No. of trains per day,:one way,. to carry

.ithe maximum traffic estimated above}

{That to ‘carry the minimum traffic shown -

fl ;in‘; ( e

1982

1987

Heavy-traffic season

PR

26 l.ra,ms ( 15 104 p
0, 8(ca.1 utlllzatlon

coeff1c1ent) LTB0p

(accommod’xtmg

._1 capacity}

420 traimns)

L 7J0 p)

€29 trains)

38 Llams (= 22 295 p * 0, 8

_I.ighté’lﬁ:ré.ff.ic season

12 traiﬁs (= 6, 2511&}

0.7 2750 p)

(10 trams) ,

18 trains: (=9,230p .'

L 750p),

(4. trains)

0.7

(3) Pl Oblem’lilc Polnts .

(a) Relatmnshlp between thc trafflc \rolume and the fale level of

the hlgh specd 1anlway

Although no effect of Lhc Lauff rate level o be set up [01 1ngh-

7-sp(,ed railway: sarvlcc is taken mto cons1de ratxon in our assumpt:on

the fare rates w111 undoubteclly h“we at con51de1able cf[ect upon the

¢traffic volume. ¢ven when the incomc level lar gely 1,0@9 up; chght

the v efoze mu%t l)e duly put on the factox of farc rates-in cahmatmn

of the future tra[ﬁc volume

{b) Diver sion of bus

11361‘3

'I‘h<, dwers ion of bus users w111 bhe a v1ta,l factor in dctermmmg

o the _trafhc on thelngh—speed rmlway.-

‘Therefore,

it must be carefully

studied, not only quantitatively but qualitatively as ‘well, uging the -

iquestionnaire method;
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‘Most of the bus users today seem to regard low cost more important
than spced, However, as their income level goes up, as théy begin to
put more value on time, they will go for speed in'traveling When and
to what extent they will have’ i,hc propensity for speed determmes the
traffic volume dlveltmg from buses to the high-speed Laxlway tlams
{c) Approach to Tehrdn Station on the hlgh speed railway

As for the traffic of passengers taking high- speed rajlway tmms
at Tehran Statzon_afte_1 ahghtmg from the existing. railway trams, buses,
motorcars and airplanes, th_e appl_'oaches by suib#&ay or highway to the higha
speed railway station in Tehran to and from the existing railway station.
and airport will bé the determining factor in méking effecti.ve.use of L
the high-s'peed'railwa).{. | _

The Freight Service-to-be on the Mashhad I_!.ine
{1) GNP and the a.c.tﬁal: freight trafiic |
The volume of f1e1ght traffic in the two Reglons (NortheasL and
Kohrasan) of the Mashhad Line mcreasaed during the mne lycals from
1964 to 1973 by 3,45 times--a yearly growth averagmg 14, 8%, almost -
corresponding to the yearly average growth of 17, 6% in GNP

Year Ton-km ' GNP _
: : {in 1, 000 ton-km) .| {in 100 million rial)
1964 1 86, 744 4,062
1973 . 299, 626 ‘ 17,453
Year.ly average 14, 8% 17, 6%
growth rate _ .
Growth rate 0. 841 (= 14,8)
17,6

(2) Freight traffic volume in the future and the number of freight trains
{2} Freight traffic volumes in 1982 and 1987
Seeking the traffic volume in the future by using the re_lét‘ibnsﬁ_ip
between GNP and ton-km, as these are presently, we find it to incfcase
about {ive fold over 1973 in 1982, .mounting to over 12 {old in 1987,

(Road transport and changes in other conditions not taken into account, }

- 24 -



Ton-km multiplication
1982 5, 08 ¢=(1 40,235 x 0,841)7)
1987 12, 54 (=(1 + 0,235 x 0.-841)14)
' (0, 235 = Annual average growth rate of GNP)

(.b). N_urhbcf of freigh:t trams _ o

B Séckin-.g. the 'h'u-n]]:Je 1" of freight tré.ins needed té haul .the‘t‘raffic
volﬁme, .'a'ssun"‘xiﬁg thez haﬁliﬁg élapa'c‘it)'r to be '3, 000 tons ‘(} , 000 tons
.at'.pres'enf), wé .]"lélV-G: (Taking ‘th.é.nurhb.er .of tlams at.pr(‘as_ent to he

3, one way) _
' 1000

_;982. Ve s e e ns _ 5 trains, one way (=3 x 5,08 x 3000 }

1000

198?‘ SERERE 12 t0.13 trains, one way (=3-x 12, 5.4.x 3000
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(1)

Natural Conditions

Topography and Geology in Brief

The plarined route runs through the area almost a plain, lying
between the Alborz Mountain Range on the north side running -
west to cast and Kavir Du,ert on the s,outh mde. Here already a

rmlway is constructed,: But this 11n9 runs away from Kavir Desert

dl’ld on to lhe comparatwely flat area al the foot of tho Alborz

Mountams. A p]ateau for‘mmg part of the ‘mountain range is Seen

sticking oul on the plam The rail line skirts round 1t 300 m-in

“minimum radlus oE’ curvaturo, and steepest grade of 15 0/00 with

no tunnels, As a whole, no big rivers, no long brldges are seern,

The topography and geology along the existing r-allway line
are as follows in brief:

Between Tehran and Semnan

Leaving Tehran the rail line runs along the southern foot of the
Alborz Mountain Range and goes through a section where some hills
dosoend by a g‘mdual slope, N(,ar Garmsar the Albow Mounfam
Range stretches out southward, bul the rail line runs on a plateau
with an casy-slope. Se‘asonally this section is floaded with water _
from the mountains, giviog rise to many streams, All these
streams fiow into the plain, ending up in the Salt Deéert.'

In the mountainous part of this section.a tertiary sedimentary
rocks of moraine and many volcanic rocks are found,

Between Semnan and Mashhad

The line detours the plaleau extending southward at the boltom
of the 1116u11tait1 range from a fmint about 10 km east of Semnan and
from near ])umgh_'an' enters a flat a_rea'.tiq reach Shahrud, |

On the mouatains t_c—:rtiary-depo_sfits .of voicanic rocks arc seen,
Oa the plateau, however, sand and gravel is largely distr_*ibute'd.

I'rom Shahrud on to Nighabur the rail line passes ﬁwough a
long basin lying betweea the mountaing on the south and north
sides, Most of this arca is made up with sand layer.. The soft

grounds are scon in some parls,
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5.2,
(1)

’ Lr‘a

'rom Nighabur it runs along the southeastorn edge of the

Albozz Mountain Range to reach Mashhad located in the basin

‘between the Alborz and Hezar- Maujld Mountain Ranges. In the

‘mountainous area therc 'u'e many alluvml rocks of the Mesoz,mc

Meteorologmal Condltlon&
In general

Studymg the data we have obtamed this time from the

:Meteorologlcal Orgamzatlon, we observe that the temper'xtu“c in

:thlS area drastically changes in a day, by about 30 degrees.

Cent;grade The ternper-ature changes over' 60 degrees in a year,

' The annual rainfall ranges fr‘om 100 to 300 mm he'w1er m the

" Winter months, The wmd velodity dverages about 10 m/sec
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- 3-3.

(1)

{2)

(3)

Natural Conditions Considered
In planning for thé construction of a high-speed railway,
mentionable as cssential to be considered are.the following
natural conditions:
Ilying sand .
. 'The localities where the adverse effect of the "flying sand"
is feared along the existing rail line in our study are:
Between Tehran and Garmsar, about 60 km
Y QGarmsar and Semnan, about 80 km
' Shahrud and Nishabur, about 40 km
~T'he adverse éffect of the _Sand blown up by the wind is that
the sand so blown up and around piles up on the track and tha*; the
gand dust penetrates into the rolling stock equipment and instru-
ments, Hence, the actual state need be studied and countermeas-
ures hammered out by conducting various experiments,
. Salt '
Salt-containing soil is found along the line, notably
Between Tehran and Garmsar, about'- 10 km
" Garmsar and Semnan, about 110 km
_ " Shahrud and Nighabur, about 20 km
Salt is harmful to electric insulation and corrodes metal

components, Technical study, therefore, must be conducted to

~ overcome its ill cffects,

Floods
Many are the éreas where big floods are feared because of
the terrains. Traces of floods have been noted here and there,
too. In r‘outing the high-speed railway and designing the track
gtructure for it, care must be taken in this respect. The areas
where floods are 1ikel'y ag we have concluded by our study are:
Existing kilometerage
Avound 70 km - 110 km, about 40 km
o 130 km ~ 155 km, about 25 km
" 210 km ~ 230 km, aboat 20 km

- 929 -



Around 245 km - 350 km, “about 105 km
<570 km - 590 ki, about: 20 km
_ 1820 km .+ 900 km; about 80km - ‘
(4} : Tcrﬁper‘ature
The past rccor'd.s show that the max1mum temperature is.
. oxtrcmoly lugh and the rise and’ fall in tcmperature conqpmuously
large, Studies and countermeasures, therefore, are need_ed to
cope wilh the aggravation of electric: insulation af the time of high
tem[)eraxtllré and the rail expansion and éontraction due to the
difference in témper'ai;ur‘e.'[ - '
(5) ~ Srowfall’ e | _
~As theré 1s '1 snowfallmg arén where the planned pouté is to
‘pass’ through, the actual state of Cmowt‘a}.l here musthe: studied and

countermeasures n_oed be devised accordingly.
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' Matiers Further to be Considered in Routing the-ITigh:s'péed.
CRaflway © 7 '

}“undamcntal ltems
"Mmlmum padiug of cuwature

COWitl the riding 'covn'i‘or-t‘and safety in opemtihg:trains-at the

mchmmm 3pcod of 260 km/h hken into’ consmcratmn the m1mmum

radius of curvatux e will have to be 4, 000 m However,: at entering

‘and 1eav1ng qtatlons 'md at othex places where curves are deemed
"-"neces&,ar'y, ‘the ra(hus w111 bc less ‘than 4 000 m,
"'"4 000 m, o '
(2)"

Max1mum grachent

e stecpest grade of the main ‘track 'ig 1o be 15 ®fo0. The

' “;extengxon o the contmuoua ghade’ or the maln teack, in the case

et electmc “pailear ;mms i$'1obd. demded case by case; ag such

(2)
3
(4)

"r 1806'

Yis'to be dotervmned by how h1gh the tcmperatur‘o of the main motor

Intermedlate Stath!‘l‘: ’

Intermedmte statlons will be con.;truc*ed in Semnan Shahr‘ud

“and: ‘Sabzévar, ‘the cittes where the planned route 1s 10 pass fhrougn

Further mvestlgatmn g du‘ly n-..cos‘:.ary pmor o the decision,

Others

In’ order fo cut down the travelmg tiri¢, theline is to take a

; "bhort cu‘cuit route

T'o complete the cons'truotmn in'a ghortest possible period,
The oon'ﬂ,truchon cost to be lowest possgible,

In order not’ to ha,mper train operatlon “such areas where thc

wind blows up band, the 5011 contams salt, show falls and floods

“are likely, ‘are to be avoided by all means,

- 81 4.



5-1,
(1)

(2)

5-2.

Routing Considered .

Asg it was not possible to o'btain a topographical map drawn on
a reduced scale, one to 50, 000 (though such was partly available,
it wag useless in doing the series of work in routing the line), paper
location was done on a drawing 100 m in the vertical distance of
contour line and ficld reconnaisance performed to study on the
routing of the line,: |

Between 'I'ehran and Garmsar : .

A-1 Route -~ Short-cut route along the national highway '

For the location of the new Tehran Terminal, the castern dis-
trict comparatively close to the city centre _is_qon_sid_ered. The |
route runs down south for about 10 km {rom the t_erminal and runs
along the national highway to Garmsar,  In.a certain part there are
spots where big seasonal floods are feared,. caused by the rain
water and thawing water from the mountains on the north side, as
well as rock-salt zones that are topographically difficl,iit tog.de.a.l
with, So, the routing must be decided with these spots taken into
consideration,. '

Note: - In Garmsar it is possible to construct the new station

close to the existing station, ,

A-2 Route-Routing in parallel to the existing line.

The route goes down south for about 20 km from the new
Terminal and runs in parallel to the existing line to Garmsar.
There being some spdts on the way where damage from sand-
blowing up windsg, salt and floods is to be feared, this aspect.must
be taken into consideration in gelecting this route.

Between G.armsar- and Semnan

In between these two cities, it secems possible to select a
route runniﬁg almost in parallel with the existing line, Beyond
the spot about 10 km east from Garmsar Station there is a place
where mountain streams concentrate, and spots remindful of
floods in the past abound on the existing line, Anti-flood works,

therefore, must be properly done in this section, The section
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5-3, .

(1)

(2)

(3)

5.4,

being in the area lying lowest above the sea level, there are many
sand layer, Countermoasures against sand flying and salt damage
must, thercfore, be taken properly and adequately.

Note: It is not easy to route the high-speed railway into the

existing station of Semnan,

Between Semnan and Shahrud

l“or- the ecouting from bemnan eastwmd across the moun-
j:amous arca, thinkable are the following three routes:

C.1 Route - Short-cut routing through tunnel

From a spot about 2 km north of Semnan, the route runs at
the foot of the mountaina on the north side of the national highway and
then cuts through the mountain plateau with a 15 km long tuhnel,
Out.oi’ th.e tunnel, the route runs almost in parallel with the
national highway to reach Shahrud via Damghan, This route is
the Sho_rteét one among those proposed between Semnan and -
Shahrud,  But, as a loug tunnel has to be drilled through, the
geo’!ogidal and gpring water conditions will have fo be studied
hefore dlscussmg whether to select thlS route or not

C-2 Route —- Plateau detourmg route

'This route detours to the south from the tunnel entrance in
(1) above and runs almost along the contour of the mid-slope of the
mountains t:() get to the exit of the tunnel. A further study is nceded
on this plan, nsing a topographlcal drawmg done in detail.

-3 Route --- Southward detoumng route

‘'his route ruans almost along with the existing line, calling
for construction of two or three tunnels to pass through the plateaun
and mountains, Bésides',. as it runs through the watery arca at the
foot of the mountains, steps must be taken properly and adequately
in precaution,

Between Shahrud and Mashhad

Routes conceivable for the section are shown as follows:

- 33 .



about 250KM . * - .

about 120KM " New Guchari

New Sabzevar
(near' Asfarayen) - J
) jrayen)

.A.zadvar

Shahrud .
(from Tehran 390km) - R gy

AT
\-bx-—-—- St sthabur

Babgevar . - Do ‘_’.%-—:-...-'?"4\

D-1 Route . Shabrud Mashhad

Ncw Sabrevar
(near Agfarayen)

. Mésﬂhad ‘ -

D2 Romte -~ Shahiud

-

~New Sabzevar .~ Nishabur } .
ey Astard o Qi - :
(near’ Asfarayen ML
D& R_oule ] Shahru‘d_' o o 'E"’
~i CP{,
New Sabzevar
(near Asfarayén). lehabur
D3 Route Stahrud ) Mashha? S

) k\ lehabur . _"\
)(“"-o-x/o"“"w.. /’ _

| Sabzevar
: - - e \)“(\") Mashhad
D.3" Route Shahrud S . | o‘\%j& 1{"’ .
¥, X g ){/S'lehabm '
© Sabievar
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(1} - . -D-1 Route ==~ Northward detour route

| The route runa east from Shahrud along the existing line, and

~ from the spot about.80-km southeast of Shahrud tuins =far‘thcf

"+ gouth to-avoid the soft ground area, Near Azadvar it comes up
again. "*—);i()'flg the .existing line to run on eastward. Neér Asfa'r'ayen

gt s gradu s1iy away. toward northeast from the existing line,
Then threading on the plam cagiward between the Albom Mountam:,,
it runs along. ihe national highway to reach: Ma&hhad

Although thm route partly. runs. through A 8nowy:area, the

| ter rains here bemg good forialigning, -it cuts down the track length
. over other propo&.ed routes ”
(2)  D-2 Route --- Routing in parallel to the exwting line
| I‘rom Shahrud to Asfarayen the same as that in D-1 Route.
}"‘rom Agfarayen eastward it runs along the exmting line to
Mashhad via Nishabur, | o
The section where the route runs past the edge of the
N mountéins calls for construction of the track'structure on a large
; scale. Besldes, the track kilometerage becomes long.
(3) D-2' Route --- "Routing alongside of the ex1st1ng line and short—
| " cut with a tunnel beyond Nishabur '

‘From Shahrud to N1shabur the game as that in D 2 Route,
I«rom Nishabur it runs east with a long tunnel bored through the
southeastem end of the Alborz Mountain Range to reach Mashhad.

This route has the advantage of short-cutting, The tunnel

~ length, however, reaches as long as abbut 35 kwm,
4y D-3 Route -— Rouﬁng via._Sabzeva:r' with detour beyond Nighabur
to Mashhad _

Between 9hahrud and Sabzevar, the route avolding the
geologically unfavorable area runs castward alongside the existing
line and then tuirns to the right"td reach Nishabur via Sabzevar.'

~From Nishabur the routing is the same as in D-2 Route, running
_ along the existing line and taking a roundabout way southward

to reach Mashhad. Abounding in spots where terrains are rugged
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(5)

on both sides of Sabzevar, this proposed route needs further study -
in detail,

“The gection where the route runs past the edge of the.
mountaing calls for construétion of the track structure on 2 large
scale, Besgides, the track. kilérﬁeter‘age Ibecome.s- -Iohg‘- P

D-3' Route ==~ Routmg via Sabzevar and’ short cut with tunnel |
beyond lehabur' o _ '
Running in the game way as in the D=3 routes between

Shahrud and Nishabur, thé route here prqposed‘ls ‘short cut from

' Nishabur on with a long tunnel to reach Mashhad.
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Pable 11-521  Cormiparigon of Réuted Proposed betwoen Shahrud and Mashhad (D-1, D-2, D-2', D-3and D-3)

|- Route No, - | length

Arack ... Sta.tmns may be constructed et s T Flood & smow | Connections with cities
. Major slructures. - damage located in between

1f nceded

(km) -

: Connectlons at new =
. Sabzeval Statlon possgible

i

Masthad

Wath tunn: 15 and LR PR T -
vxaducts in sOme | Snowfall areas | ‘o N1shabur, existing line,
© gections (havmg o in between 0 ol 112 km- E
access roads). . HE R | o Sabmevar City, road
451(1"(1 .

o Asfarayen)f
Quchan = - "‘.

© Sabzevar.
& Near o

j (Ne”a.r SN

: _%; P Azadvar - |

N B B AR B

+—@ Shshrud © |

W]‘th tunn 13 and};_ S _-:Fldd'd:'fe_zi"_fcd A Poss1ble for trains to’ stop
brldges in- some v e e e e e :

P e lin somié aveas - at Nishabur
sectmns DR [ AN R P

Doz 495 S B

Mashhad

~Sabzevar

Shahrud
. New

& Azadvar |

| R TR [EP T IE § R R DTS IE I Possﬂﬂe for trains to stop |
(D2t 48 Loe oo | At Nishabur

Shahr U-d :

@ Azadvars 4

_ R Wlth tunnels and ‘ AR _ T
g viaducts ir fsome o . Flood feared ' Poss1b1e for trams to stop
A s T B .
o
=

D=3 492 ;
' ' R ‘sections (having 4 in'some areas - | at Nishabur and Sabzevar

access_z‘._oads)__ R

It
K1
g
{—‘ Sabzevar & (@ L
= .
=3
Fa 3
3
s
ke
)

""With a long tunnel,.
‘about 35 km 1ong, o

" making constructlon B
perlod 1onger and
‘cost hlgher

o
@
o}
§
. W1th tunnels. and
S viaducts in some
_ sectmns '

15 i SRS TR

- (City)

D3t | eas do.

Shahrud R .

- 'f- ;5 N‘i‘s'ha--pa; B -

H S‘é;'bzé}'a.r -
Io

Note: As a route to be extended to Afghamstan for through train ope ratmn,
D-1, D-2'and D-3' are desirable.
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5«85,

W g

(2)

(3).

Suggeétion’s in Selecting the Route Most Desirable .

The investigation‘ conducted this time was to produce rough

..x outes: to serve. as the essontials in- plckmg up. the most degirable
r'one, _ makmg full uge of the topogr‘aphmal map drawn on a scale of
. one to 250, 000, which/was submitted to.us. The work bad to be done
- within the tlme glven. ~We firmly believe that the Csuggestmnq made

_'herein will: be nost helpful-in demdmg upon the most c}eswable

route for the constructlon of a hlgh«speed x'aﬂway. ‘

The next step to be taken is to draw up as soon as po.;mble

oar topographlcal map drawn on & properly larger.scale and go on
‘ 'demdmg upon the: route deswed keeping in. mmd the. suggestions

- herein made. _ We ;may add that in determining the. route there is
w':.-the necessﬁ;y of conductmg a geologlcal sievey in some of the

Sectlons

Now our views on each sed t10n of the routes: pr'oposed' :
Between Tehran and Gavrmsar . ST
A short-cui route (A-1 Route} along the national highway,
Short in length and comparatwcly free from .such - damages as to :
be caused by flymg sand and salt, is desirable.: _
G The routes runmng past the highlands and mountains east of
- Semnan '

~Bach of. the proposed routeq haa its own mcmts and demerlts

: in_'tr_ack length, :in having or not having a long tunnel, in passing

-or hot pfd.'SS_ing-thrrough' an-area where. floods ére_ feared, ete,’

These must "therefore be carefully weighed and the construction

:period and cost, .as- wel,l as the maintenance cost to incur after

- the construction must be all together taken into consideratmn

before making ‘the decn’smn _ _

Routes pr‘opobed bctween Shahrud and Mashhad

When the routes proposed are compared in the light of con-
venience resulting from through passenger service between Tehr an

and Maghhad and the work load involved in construction, we find:

-39 -



{a) D-1 Route --= Northward detour -route.
Large in the degree of track length reduction and comparatively
casy in work execution, this route is most desirable, As for
“the passenger dervice to Nishabur and Sabzevar the.route
" ealld for construction of a new Sabzevar Station near -A'sfarayén.
Its merit oi‘ convemence thug stands out; for, from this
station the uscr-s can travel on to the two cities by bus or
existing line train, - ' '
{b) D=2 Route --= Routmg in parallel to the existing line
With this route-it is poss:tble to constrtct a Nishabur Station,
This, however, ‘makes tlae route length longer by~ about 50 lon
“than’ D-I Route, Tt is u‘ndes‘wable, therefore, from the main
purpose of throu{fh passenger service between Tehran and
Mashhad,
{c}) D-3 Route - Detour route via Sabsevar -
‘I'hough the establlshment of Sabzevar and Nishabur Stations °
B poss:tble this: makes the route length longev as in the case'
of -2 Plan, - = '
(@) D-2' and F)'-;'3'-Rot1te --< ghort-cut with a long tunnél-‘
This route was proposcd w1th the intention of: overoommg
the demerits of D-2 and D- 3 Routes calling for a long route
- kilomerage, The route proposed, though much shorter in
leagth, calls for construction of a long tunnel, about'35 ki
in length, the construction period being much longer than Jc.ha;t
- of other routes, : _
From the five routes so far §tudied, we may as well say that

D-1 is the most desired one,
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Table I1I-5-2 Features of Various Routes Proposed

Track
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Note: §. Between i‘ehmn and Garmaar (hcre are Lwo compambic mulc pmumcd Al 98km DA 2 llﬁkm
2. Belween Semnan and Damghan there are three commmblc routes proposed ; C-1, 15km’: C- 2. 138ken ;-and C-3, 131km.
3. The doited e between Nishabur and Mashhad repusent the Short-Cut route w:lh a4 long tumel, about 3‘>km tong, and-

the figures in mronthcsos indicate the length in case the long lunnel is built.
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8,1 i i Plan- for Statmn S e e e

' 6-1 Basm Concept O SEE _

o In dotermining the 1ocation of a station, the 1ayout -of :the

e vamous facﬂitles ex1st1ng m the city and the city planning for the 5

aiu :future (mcluding the plan for the modlfication of the layout of city
facllitles) should be well taken: imo coumderation.. e oo

PRt -'-That 15* ilocatelthe ,statmn in harmony w1th the: p],a.n for. the

hotsn h; improv&ment of the mty environmént as well- as: m such a way as .

' - to make effectwe use of 1and w1thin the cxty and to .nvigor'ate the

_r;city activitles. What 18 more, a8 the railway is. for bulk trans-

‘---i.z;:-_port 01 paSSengers, each train: hauling a great number of passengers
= unhke other modee of tmnsport the sta’eion to—be must: have |

conneotions with roads aud undergnound rallways, HO that the

5

: ="~.<a_i-paqsengers can trav’el most oonvemently between the rail termmal

i:"r‘iand thmr_ ng destmations’ e e P s e

As theqe aré particularly 1mportant to Such 1ar'ge c1ties as

3'5%;1'32Tehran and Mashhad great care tmuat be taken in; :aelectmg the

82, City Planmng for ‘this Pr-o;;ect A |
e From fhe reference ma.temals and data we havé omamed wer ot
- understand there are the followmg plans under contemplatlon' N
| (1)-_:'7"! _ Tehf'ah'(}ity Lo e L e e g
- In Tehran capital mty of Iran wher'e the: population i8 rapldly
growmg, ‘there 182 plan afoot to build up the ' nucleus: control
s functions of the governmental ox‘gans aifd other-b and the relatwe |
commercial *fac*hties and dwdlings in- the Abbaqabad distmct
a little way north to the city centre IR ‘ 0
Bmldvup of cnty facihties mamly for dwellmgs in the northevn "
coovedand Westet‘n parts of the ¢ity is also planned, : '
: Thus the czty acuivitie‘s of Tehx‘an -are showing the tendency to
| move nor-thward SV PR AR T 0 LS R E TS L BSOS IR
; ‘-"‘To?.ea‘se.thez.‘craffic jam the: 6-itf.ihaé a plan already drawn up
o ohdr At ity highway network in close: sbdr'dination'with the bifild-up

e 4 -



(2)

6-3.

(1)

of the national highways, and part of the plan is now being executed,
For the same reason another plan for a subway network is also
under coantemplation;

Ma‘shhad.Cit’y _

" Mashhad is the central city in the region, - Also as the cenire
of economic development of Iran, it hag extensive industrial
development plans drawn up, As the conseguence, concentration
here of local control functions is planned and a population eXpioﬂion
is anticipated,

In the northwestern part of the city, plans are under way for
the build-up of industrial plants and dwellingz and these are already
coming up, one after another,

In the city centre, plans are being pushed forward for the

: -build-;up of city facilities in harmony with the cultural facilities

that have been existing from the olden days, without any harm
done to the function and the meaning of the heritage,

‘A plan is also under deliveration to build up expressways in
the rapidly developing city, so as to organically link up the various
kinds of city facilities,

Railway Improvement Plans for this Project

For the Tehran Region, improvement of railway facilities is
planned to cope. with the rapid growth of the City of Tehran and in
line with the city planning programs of this city.

Featured in these plans are renewal and a new layout of

" railway facilities, To be ready for the increase of passenger and

freight traffic anticipated, plans drawn up are as follows:
Build-up of passenger terminals
Pagsenger terminal functions are presently concentrated at
Tehran Station only., The plan calls for dispersal and distribution
of these functions with Tehran Station serving as the terminal of
the South Line, a new station in Shahyad Plaza as that of the
Northwest Line and another new one near Rey as that of the

North and Northeast Lines, so as to reinvigorate the functions and
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(2)

-4,
(1)

(2)

enlarge the terminal capacity ang, in this connection, coastruct a
new line fo link up with the existing line,

Bu.ilrdwup of freight yards

The plan calls for the moving of the fr@ight yard for the

- district from the present . ‘I'ehr-an Statlon to near Apr‘me on the
‘ South me, to.modernize thlb yard as well as for *he procurement

of 1cmfi for pasgenger tcrmmal fac:111t1es of Tehran ‘Statmn and for

rollmg &.tock inspection and repair fac111ties.

The plan also calls for construction of a short-cut line to link
up the new yard in Aprine with every other line i.n.la fnost efficient
way. | o
Plan.for the Terminals on the {Tigh;speed Rail Isiine Proposecd

Tehran Terminal |

A plan for new Tehran 'I‘er'mmal should molude 4 main station
buildmg sultable as-a gale to the high-speed railway to Mashhad
W1th the p1 ov131on of pqumg lots for pqutely ~owned cars and
access to expresgways and subways. taken into account Beside,

thinking Qf the build-up pl_ans-of the C1ty of Teliran as described in

the preceding paragraphs, the Terminals is to be built in the

~eastern part of that city, ‘though the decision is to be rendered only

after studying the problem of land procurement here and the city
plans in*r\n()rjé detail.. ‘Oceasion thus may arige calling for a modi-
fication of fhe plans in part, .

Ag a Qountermeasure for this, a new terminal 15 being already
planned near Rey. The two should be Scrupqlously compared with
each othe.r in merit, and paying the greatest atiention to the users’
convenience in addition to the direciion toward which Tehran is
growing and the scale at which it is growing, the conclusion must
be carefully drawn out, |

- Mashhad Terminal . '

.One of the plans conceivable from the present state of the city

structure and the plans f@_r the future is for expansion of the

existing rail line station, Ancther is to select a new location in
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(3)

the northern part of the city in coordination with the plans for
expressways and 2 new layout of eity functions, .

In case of expanding the existing station for use it is necegsary
to have freight handling facilities large enough in dealing with
cargoes to increase in the future, and keep'ing-i'_n‘ mind’ the plan for

the ekpaﬁsion of the freiéht car yard, provide 'a“wézll-balan'ced and

' large enough :-.tatmn cap‘xble of handlmg both the passengers and

fr-mght in a most efficient way,

In locating the-statlon-at-a new. place, it is necessary to
consult, heart to heart, with the Mashhad prmmpal authorlty in
charge of city plannmg and then erect a statloﬂ well in harmony
with the city to be- renewed, '

Rolling stock base and connecting rail. linés ar’ound Tehran
_ 'I‘o facﬂ.ltate this plan, an over'haul wor'kshop and a car depot
must be installed at Tehran and in order‘ to 1ncrease the efflclency

of rollmg stock turnaround, it is mostly- desirarous to_bulld a

~car depot also at Mashhad.

- In case of locqtmg the 1 new Tehran I‘ermmal in the easturn
part of tho cfcy, a track to lmk the new line and the exlstmg lmo

is needcd The pur'pose of this is to u%e it as the route for zhe

' -.runmng of new electrlc r‘aﬂcarg from all the ex1st1ng lines to the

‘eleetric mllcar base Usc of it in running hlgh speed ra11 line

trains for throagh service on to other rail lmes is also feasibie,
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Fig. :II_-6- I Plan for New Tehrén S'tat'i'o'n”_ar.jd.:Ci’éy .F’lahhih‘g'F"rdg'ram So- 17250000

A-New Shatyad St4b

0303; éiéj_ﬁi;qhiaj} St
0 a2 g (Va0 o O

A Tehion 50504

'-v‘w?‘_'o,..‘ I
L R

f.egend o

: ;‘;"4 District Lo be reiewed al the fist stage of the plaw

2

o @ Those for renewing al the second slage
s+ High-speed railway

" +++++ The line planncd

PRI ii)éi_stilﬁg lines
w i oo = Subivays

e Y OTESSWAYS

- 48-50 ~



Fig. 11-6-2 Plan for New Mashhad Station & City Planning Program
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7-2.

Rolling Stock

Performance and Features of Rolling Stock

Although several routes arve proposed for the projected line, |
all have sections with continuous grade of 10 to 15 %e and since
the line is to be operated at high speed, the output of the"rolli_ng. '
stock will be of the same level as the EMUs {Electric Multiple Units)
planned for high-speed (260 km/h) operation on the Shinkansen' in
Japan, -

For reference, the generé.l featureé of the 'j)lah are given in
Table 1I-7-1 and the characteristic curves, in Fig. II-7-1., The
car length will be 25 m, and the total weight"of_ a train consisting
of 12 cars will be about 8§50 t, The total 1)ass§nger capacity of

the train shown in Fig, IL-7-2 15 about 750,

Table [1-7-1, Main Features

! Electric system  AC 25KV, 50 Hz
Composition | 12 cars,'an'imtdréd
Olui:‘put | | 13,"200'k.W(1, 100 kw pe.r car)
- Maximum speed 260 km/h
Rated speed 205 km/h
{continuous rating) .
iotar el o =y
Seating capacity About 750

Rolling Stock Gauge
The rolling stock gauge of Shinkansen train in Japan is wider
than that of ISR train by 250 mm, the ordinary class car being

provided with five seats in a row so as to accommodate more

passengers, (Iig, 11-7-3)
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However, considering the fact that the UIC rolling stock gauge
is adopted in ISR, secat capacity of this report is calculated based
upon this ‘stdﬁ&ard, providing with ﬂir¢é(f3) seats in a row on first
class car.and four (4") seats .oxi orclina.fy car, _

Prior to selecting the rolling stock gauge standard - Wide one
OF NArrow one —- careful study for increasing scat capacity is

deemed necessary on following points:

(1) To what extent those projected high-speed cars arce to be
‘operated, )
(2) The actudl state of existing line where those cars arc to be

transported to the _c.l'cli‘w..rery point,

7-3. Matters for Co.nsidcra.tion

(1) Sand’ | |

Sand haz;i:rds-can_bc classified into those caused by blown sand

and those by saﬁd whirled up by traih wind rapidly growing with
the inc__uréélse 6f.traiﬁ speed, Hence, detajiled field surveys are
necessary to incorporate sand hazard countermeasures in dbsigning
' rolling stock, |

(2) Salt 7 .

N Lérge amount of salt is contained in the soil along the proposed
routes of the projectedj line, Thercfore technical studies must be
made of salt hazards on caré, and the acﬁiévements thereof re-
flected on rolling stock des"igr‘l.ihg,

{3y - Meteorological condition
The maximum average temperature is about 10 degrees G
higher thaﬂ in Japan and since the altitude of the region where
the proje'cted.line"will pass-is 1, 000 to 1, 500 m above sea level,
the air density is thin and the humidity is low, These meteorological
aspects will be duly considered when designing the clectric eguipment

cooling systems of the cars,



S :F'lg -7-1 Charactenstlc Curve . 3
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Fig. 11-7-2 Side View ahd L.ayout of |2-car Train (unit : mm)
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8. Train Operation Plan
&-1, Basic Concept in Planning T rain Operation
(1) Transit time
The train operating lime can be preciSély:calculated only aflter
 the track conditions and the rolh’ng_'stc:)ck perférmance are de_'c.ided
upon in detail, TFor the'prce"enﬂ it has heen fig'urcd' out jUst_bﬁr us"ing'
the result of the investigation made on the route-to-be and the capécity
of rolling stock elements, as explained previously, So qalculfz_ited,
the operating time between Tehran and Maghhad, when i:lr_"l_e trl'éin is
run non-stop on the yroute shown in 1, Table H-5-2, is 3:1101_11"5 aﬁd
32 minufes, _ | ' ;
What is important to the passengers is not only to get ‘asz-’quickly
as possible to their destinations, Equally important is that t_hey. .
arrvive at their destinations on ‘time. The train operating,tii’rié,
therefore, muat be decided with the slow-down necessitated by
track ma.inten‘z.mc"c bi)e rations and abnormal weather in order to
ensure salety in. train operation, as well as with a margin to be
al_low'e:d'in train operation t_akeri_ into cqhéide ration, so that the tf;ins
éo_uld be operated 'punc'tu'a'lly.f on time every day, | |
.In.calculat.ing.the oimrating time !':h_is.timi_e, we have set it to:be
4 1.'101!1"3 and 20 minutes on the route shown in 1, _Tdble 1-5-2 bétWéen
Tehran and Mashhad in producing the train d.iagram, allowing en(.)ug.h.
time for two reasons: ' | |
(2} We have sought the operating time by using not Q’?ery
accurate track map, and, for this reason, thére.is the
possibility of a change in the opera'tirf‘xg time,
(b) * We have set the maximum train spcch at 260 kmjh-~-
‘a valuc that has never been attained so far .in: thé world,
{2} E Train make-up _ .7
The number of cars to each-train, rolling stock cé.pacity and
seating capacity ave decisive factors in drawing up a plan for train
operation, These at the same time, are the basic factors in deciding

the scales of the stations, rolling stock bases and electric and



signal and other safety 'facilities.

Taking all together into consideration -- the target set for
traffic, the seating capacity, the train,l‘requéhcy, the train length
and the volume of electric current needed, we have sct the train |
consist to be 12 cars to each in this plan proposed.

When the traffic: increases in the fulure to necessifale a larger
cons:.st, 1mprovemoni will have to he. done: then on the facllltles and
eqmpment, It is desirable, thercfore, to keep thls W_ell in mind in
ﬁroviding facilities at the outsel,

(3) Train fr equency
From the target set £01 the tlal‘fm volunm as stated.: befme

we have estimated the train frequency needed to be as followst

Table 11-8-1, ’1‘1'affiC-V§1uhTe;& Train Frequency

"-Assumptioh for - "Assumption for -
1382 na 1987

| Passengers| Frequency|Passengers|Frequency

High talget' o _ L S R &
 Light: trafhc scason | 6,251 12 | 9,230 18
‘Heavy- trafﬂc season n | 15,104 | 26 | 22,295 38

Low target:

Light-traffic season 4,871 10 7,192 | 14
Heavy-traffic season 11, 770 20 | 17,372 29
Note':

(1} Both traffic and train fréquen(:y per da_y, one way..

(2) "Séating-capa:éity of a train set at 750 persons, the riding
. coelficient, 70% for light-traffic and 80% for heavy-traffic
- scasons, '

(3). Less train hcquencywhm w1d¢.r rollmg stock gauge
is adopted,
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(4)

(5)

Train schedule time zone

The transit time of high-speed trains being so short as estimated,
we have agsurned all the trains to be day trains and set for the time
being the first and the last trains for the day to leave and arrive at
6:30 and 21:30, respectively, -This range of hours; 15 hours in this
case, is called the ¢ffective tirhe sone, and it should be definitely -
decided upon later after the trends of passenger movements ave
invc‘stiga._ted. |

Intcrimediaie stations

The proposcd being a high-speed railway, it is desirable to
minimize the number of intermediate stations,

As most of the users are through passengers between Tehran
and Mashhad, we have considered two kinds of tra;ins:\Sup’er exXpress
trains running non-stop and cxpress trains stOppmg at every one of
the stations in betwecen Tehran and Mashhad, _ '

Cons;dermg the number. of passengers boarding at each stlation
at present, we decided to have thrree stations in-between for the

route in'l, Table II-5-2-- Semnan, Shahrud and New Sabzevaf ‘

'.‘S'ta.f;ions Tor the route in 2, Table II 5 2 to have Nishabur S‘ca’uon,

instead of the New Sabzéva r Statlon and fO.L that in 3, Table - 5 2

to stop the trains probably at Sabzevar a'nd Nighabur.

IFrom the number of péssengers tal{ihg'traiﬁs-at present, we
have figured out the number of express {rains in 1982 to be 2 a day
during the light-traffic season and 3 a day during the heavy-.tra,ffic
season, and in 1987 to be 3 and 5, respectively.

The nur_ﬁber of express trains and that of the stations to stop
on the way will have to be definitely decided af.te.l_'.furthcr study on
the trends of passenger movements at these inte rmediate stations,

How to Use the High‘—speed= Rail Line &'.Ex‘istin»g_‘ Lines o

The proposed high-speed rail line and the existing lines can-

be used in various ways as [ollows:

- 60 -



Table 11-8-2, Use of High-speed & Existing J.inocs

- . High-speed line . . Existing lincs
‘Double track for daylight Single track for freight, mail and
h?gh-gpced trains for : local passenger sexvices

passengers

Single, tr ack for dayhght  Single track for freight, mail and

" high-speed trains fow local passengeyr services
pagsengers ' ' - oo
Double track for daylight Close up {partly may b(, le[L as
~ high-speed train service: | itis)

for passengetrs

. For mght time freight,
mail and local pasqengc,r'
'senvmes

(1}

{2)

In case the high-speed rail line is double-tracked

The h1gh speed 1a11wa-,y is to be constructed mdependently from

~ the existing line, It is for exclugsive use by high- speed passenger

trains and the existing lines are as at pres_ent for {reight, mail and

local passenger servmes

Double-tracked, trains can be freely scheduled for any time
zones during the day and, as trains can be oper ated at a high
frequency, thc line is capablc of handhng future increase in traffic,
The plan thus is the desirable one in using the h1gh speed rail
line, . ‘ _ .

In case sin_gl'e-l-tlg'ac_ked (including partly double-tracked}

Both the high-speed and the cxisting lines are to be used in

the same as in the preceding paragraph,

~ If 2 number of intermediate gtations are set up and the trains
are changed here for the use of the track as in the case of an ordinary
single-track rail line, the transit time largely increascs and the

number of scheduleable train [requencies will be restricted,
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Were a train capable of running non-stop between Tehran and
Mashhad in 4 hours and 20 minutes to stop at an intermediate station
to pass another, it would be delayed for 9 minutes in an average,
Station facilities and operation would be costly, Besides, a high-
speed rail line then would be meaningless as far as the transit '_
time is concerned,

 Other ﬁses concéivable are to schedule west-bound trains and
east-bound trains .f.'.:)r different tim.e zones and to imrtly' double ~track
the line, (See Fig, I1-8-1,) | - |

{a) Different time zones for west-hound traiﬁs and ea‘st-fb.ound

trains |

That is, schedule all the trains from Tehran to Mashhad

to leave in the morning and turn all thése t.rains_'back;to
Tehran in the afternoon after the last train from Tehran
have arrived in Mashhad,

The number of échedule‘a'ble tlra,_i'ﬁ frequencies here depends
upon the effective time zone and transit time. Allowing

30 minutes for thé trains 'pa'ssing cach other at the stations
and scheduling the trains at 15-minute intervals, as m‘a'ny
as 12 trains can be put on the schedule for a day,

" The trouble with this is that the numbex of time zones for
train scheduling is restricted and hence, is not for symmetrical
operation of west-bound trains and east-bound trains,

(b} In case of double-tracking at the end part of the line

If the end part of the linc is double-tracked where trains
¢an be turned around as in case of {a) above, the number
of train [requencies can be incréased corresponding to the
length of the double-tracked, If 50% of the whole line is

" double-tracked, the number of scheduleable train frequencies,
under the same conditions as above, will be about 21 times,
For example, if the line is double-tracked between Azadvar

and Mashhad, the train [requencies will be 18, {See Fig. 1I-8-2,)
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(c)

In Cas_c_ dqub_le {.i‘ack is Iiari;ly laid in between the line
In case double {rack is laid partly on the way, west-bound

and east-bound trains can be synminetrically scheduled,

in the morning and in the afternoon.

'I‘he longer the double tracked section, ‘the greater the

] 'range for the schedulmg of . ttams though there is a limit

,‘to‘thls because of the effective time zone at the sta.t1ons

at the both ends of the line,

‘Caleulated on the sameé conditions as mentioned before,

the tr’ain-frequenc:i'es when 50% of the line is double-tracked
is 14 times, _ |

With this méthbd | 'fhé nui’nbér 6f tfaih frequencies for fhe
double tracked 1ength is less tha.n that in case of (b) ahove,
Evcn when the double - tlacked length is cxtended 24 times
is the 1imit, and the double-tracked Iength goes up to 79%.
The time zones for ‘trdir.l.sché.dul'iﬁg will be restricted here
as in the other cascs. |

If the linc between Seminan and Azadvar is doixblc-tra'cke‘d,

‘the train fre'qu‘eh(':y.will‘ be 12 times, (See Fig, 11-8-3,)
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Fig. II-8-1. Comparison belween Single-track &
Partly Double-tracked Operation

Single-tracked Partly dpub}e-track« -Pa r__tly double-track-
ed on one side ed on_the way
Diégmm
-make-up .
Train 12 _ 218, 185wk 247 g, ) 230
Lreguency : ) o
% © 50% double-tracked o
e Double-Lracked to a dimit {79% double -iracked)
o Double track belweon Azadvar and Mashhad

2k Double track belween Semnan and Azadvar

Conditionally: * Transit time, 4 hours and 20 minutes

Mat;giné' for cfos‘s-pass'ing each other, 30 rihuics
Effcetive thme zope, 6:30 to 21:30

Train inlervals, }5 minttes (Though it varics

Cwhen express traing ate pat on the schedule,
we sob it 15 minutes in an average, assuming
all the trains avd super express Crains for |
the sake of simplicity. )

Thus, if the trains are operated with single tr_aél&, the trangport
capacity will run short in handling the traffic volume assumed, If
partly double-tracked and ﬁight trains are operated on the existing
lines in addition, the transport capacity will be large enough to
handle the traffic volume estimated for 1982, though not large
enough, perhaps, when the traffic incrcases as is assumed for
1987, What is more, with all these plans the demerits lie in that
the time zones for train scheduling are restricted and the effcct
of a train delay, once it occurs, will be considerably far- reaching,

>:c'l’herc is a way of opc'rating night trains as at presen.t-,'
in addition during the hca'vy~traffic season, Conceivable is
a way ol opcrating these night trains partly on the high-speed
rail line to shorten the transit time and to increase the number

of trains during the heavy-traffic scason for the convenience of
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uscrs. (Fig, II-8-4.)
{3) In case of operating all kind of trains on the high-speed rail
line | |
Although conceivable is the way of operating all the trains--
high-sgpeed trains, freight trains, mail and local passenger trains--
on the double-fracked high-speed rail line, there are the following
points to think about: |
(2} The need of linking the high-speed rail line to a number
of stations where [reight trains, mail and local passenger
trains '_stop, or of erecting stations for this,
{(b) There b'eihg a great difference between high~_speed trains
and freight trains and others in speed, scheduling freight
| trains and.others in the same time zones as for day time
high-speed trains is hardly possible, Freight trains and
-others will,hax?e to be operated at night, but to operate
thrbugh'passengér and n_la.ﬂ ti'aiﬁs at nigh:t time is not
possible, It would take the freight. trains a very long time
to reach L‘hei.-l_- destinations, and the turnr_ouﬁd coeffic.ient
of"locémotives goes down, too,
- (e) The high—speed rail line needs train intervals for track
maintenance, reaching several hours a day, as it has
to be carcfully maintained in order to ensure safety in
‘train operation, Operating of freight trains and others

at night restricts these train intervals for track maintenance,

I order to carry on a flexible transport so as to meet the.
incréa}siﬁ.j:g demand in the Iuture it would be necessary, as has
been studied, to construct a doublé-tracked high-specd railway
line lé;wi'ﬁg ﬂle éxisting line as it is for {reight traffic and others,

;C:c;néci\‘rab'l_e is the way to construct a single-tracked or a
pai‘tiallf dé)uble;.traék'é(j high;speed railway line and operate trains
not only'by day but by night during heavy traffic seasons at the
‘initial‘stage when traffic is light,

At any rate, it will have to be decided aftexr the traffic volume
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8-3,
(1)

and other conditions are studied further in detail,

Train Diagram

Train diagram for the high-speed rail line

A train diagram drawn up fo handle the highest target traffic

agsumed for 1982 and 1987 is shown-as an example in Fig, II-8-5

{a)
(b)

()

(a)

(c)

and Fig. I-8-6, .This one is for the route in'l, Table II-5-2.

20-minute interval is set as standard for super express ‘trains,
Stopping express tiains at intermediate stations is scheduled
in this 20-minute interval, and these trainsg are passcd ahead

at the statioﬁs, "Tor this reason; the stations will have to be

" provided with the facilities needed in having a super express

pass ahead an express train,

If the super e_xpréss train interval is set at 30 minutes,

" an express {rain can stop at onc station without having to

be pa'ssed ahead by a;supel; express train, shortening

the transi¢ time, Under the pattern-of this diagram,

however, every train stops at each inté rmediate station

on the way, being passed ahead by a super express,

Trains are lined up almost at 'equal iﬁtet'val.‘. In case
passengers crowd up at a ce‘rtéin hour, or when OperatiOn

of additional trains is dcsired in th.e-future, the train intervals
can be shortened by about 10 minutes, if there are no eXpress
trains scheduled in between,

When the trains turn around at the terminal stations,

the time from ar_r"wal to depariure is available for

routine cleaning and getting the diners ready for service,

“requiring over 50 minutes, we assumed,

It is assumed that 4 arriving and lga-vipg_t;'a_éks. are ﬁeeded
for each of the términ_éﬂ stati_on.s_ .in- order to handle the
traffic assumed for 1982 and five tracks fl_o;rstllla‘t assumed

for 1987, However, as a_prepau.tionary‘ step agaiﬁst_ ¢rain
delays and as there will arise the need of opéfatin_g édditional

trains, 6 tracks in all are desired,
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(2) Train stop for pravying
No consideration is. given in the train diagrarm mentioncd above
_ té the train stop .f_or praying as is the train practice at present,

If such is necessary, lay two tracks to each 'dii‘oction for the
plat[or.m of a station, so that two tra;ins come in and leave,r one.
after another, Then stopping for praying will be possible, though
-f:.h.i.snlcrigthens the: transit time (Iig,; II-8-7)

F"i,g..-II -8-7. fﬁ)iagram Make-up fo_k Tw_o Arriving &
Departing Tracks for Platform

\! ‘ — \l e Arriving time
; | : :
L { ! - . track 1
N _ : .

track. 2 .

]
I i { _
I\__J\ — l\ : Departing time

Note : (Stobg}ili_é time) = 2 {Train iraichéI;i_v')"n{i'mttcs)._”‘
- {No. of minutes zllovied for the trains on shne track)

P

That is, if the time allowed is 5 minutes for the train interval
of 10 minutes, the train can stop at the station for 15 minutes,
8-4, No, of rolling stock
The number of rolling stock needed for the assumed train
diagram of Figs, 1I-8-5 and II-8-06, as shown in the nurﬁber of

Lrain units (Table II-8-3), will be as follows:
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Table II-8-3. The Number of Train Units -

B Assumed for 1982 | Assumed for 1987
Light—.t.r.affic:'s_ea,s'é:‘n_.* i | {14) '- 1 (20) a
}igaﬂr?utr.afﬁ(:; season _:_ ‘ | 28 39
Inspection and repairkd f 7 g

.Total - - 35 | ll 4'?

* The numbm of trams m parentheses for the light tra fflc
‘geason is mcluded in that for the heavy trafflc season.

*%  Figured out accmdmg to the 1nspect10n method adopted
for the Shinkansen of JNR. :

The figures for 1982 aré at the. time of 1ts openmg, and
those for 1987 it is assumed that the inspection and repa1r=’_
interval thereafter w111 extend as much as tha,t of the
Shinkansen at present : :

The number of tm,m umts needed depends upon the trans1t =
time, the way of making up the diagfam, the turnaround time at
the terfninals, distribution of rolling stock, the, rolling stock

- inspection method and ather condltmns | Thns is to be studled
further in the context of thc plan for the rollmg sto<,k bases
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Fig. I1-8-5 Train Diagram on High Speed L.ine (Tehran-Mashhad)
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(Assumed for |1282)

Fig. 11-8-5 Train Diagram on High Speed Line (Tehran-Mashhad)
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Fig. I1-8-6 Train Diagram on High Speed L.ine (Tehran-Mashhad)
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(Assumed for 1987)

Fig. 11-8-6 Train Diagram on High Speed L.ine (Tehran-Mashhad)
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Track _
Track structures should be so designed as to be capable

of 260 km/h high-specd operation and also to save labour force

- for maintenance, ..

o Main Features: -
U RAIl e eereniineinrseensesees.s 60 kg por metre
i SIGEPGL. ‘. e L) po L] ‘c I' L) ‘5 * -'-‘n LA . PC -

Ballast..,..iviseiesriciirss s Crashed stones

Double clastic
- {Tie pad and spring clip used)

Fastening device v..veiuvsionn
It 15 conc@ivable to adopt the Long ~Welded-Rails;: however
further- field’ study 15 neces‘sary to defnutcly ‘detide’ on ‘their designs,
1t w11] be demded to make measures Lo prevent:sand from -

gettmg mto the track after careful field fsurveys
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10-1,
Y

(2)

Electric Power Supply
Power Source Requirements
Conditions of power supply
If electric railcars, the main featurcs of which are shown.
in Table II-7-1, are used for high-speed operation, a lZ2-car train
will require maximum power of about 25, 000 RVA {single phase}
with continuous flgcfﬁal:ions. |
To assure reliable high-'speed train operé.tion, ‘high q_ﬁality
power must be supplied, meeting the following requirements:
{a} The capacity of power source must be sufficiently
large to withstand the electric traction load,
(b)  The frequency fluctudtion and voltag‘e fluctuation _of_ power
gource due to fluctuation of traction-load must be within
a permissible value to prevent i}l ef.fects on general
consumers, |
(c) Power must he supplied from highly reliable electrical
- facilities de signod. duly considering meteorolog'ic_al conditions
to assure rcliable high—spccd rai'.lm.ray transportation,
Diétribution of sﬁbstati_ons and powcr source réquircments
If electric r'a_»ilcars given in 7. Rolling Stock are uéed and
the train diagram in 8, Opera.tion f’lanrﬁing is ado.pted, the distances
belween substations required will be 60 to 80 kim, 'provided'tha.t
AT feeding system mentioned elsewhefe will be intro.du_ced.
The one-hour maximum p_ower is 20-30 MW, and to make allowable
value of the instant voltage fluctuation less than 3% with this load,
short—circuit capacity should he 1, 300 MW or more at the power

receiving point, as shown in Table 11-10-1,
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10-2,

“Table 11-10-1,

B 1982 - 1987
Item D e _ S
One-hour maximum power (MW} 1. A0% . 33%x
Shoit-ciréuit capacilty (MVA) " 1,300 or more

Note: *R'equir;ed for .the (_:rahs_porf capacity during the heavy-
traffic season in 1982, and *ffor that in 1987, as
-estimated and shqwﬁ in (e}, (2), 2-2;.._2 i‘arget four
Tx‘affic ‘.t.o _carry,‘_whern the dils'ta.nce be_tweeh sub-
| stations is _80 kim, | |
Power Supply
BAccording to the information received of long term projects
for power development in Iran, the future plans for the power
network along the high-speed railway between Tehran and Mashhad
are as follows:

In the régions of about 400 ki between Tehran and Shahrud
and aboﬁﬁ 100 km between Mashhad and Quchan, power source
network comprising supef highéw}oltage transmission lines (230 kV)
will be built from the power plants in the Tehran and Mashhad areas,

As for the 400 km between.'_Tchran and Shahrud and 100 km
between Mashhad and Quchan (Routes A-1, B; C-1 and D-1 given
in'5, ‘Routes Considered), power can be possibly taken from the
projected power network, |

' However, there seems to be no large scale power development

project in the 350 km Shahrud — New Quichan section, In such

" ‘¢ase the following two propésals can be envisaged:

(a)' To build a power transmission line along the high-speed railway

and link t'ogeth'e'r the Tehran soturcé and Mashhad source.
{(b) To build a new power plant with high-spéed railway being

its principal load,
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D)

(2)

Selecting one of these two proposals should be made from

a comprehensive viewpoint taking into accoun{ various aspects,

including tlie. futurc power demands,

Llectrxflratmn System

AC elcctrlflcatmn at 25 kV 50 1= w111 be adopLed as outlmed
in the followmg ‘

‘ Fcedmg system _
AT feedmg sycstem which has been ptoved satlsfactory at
high-speed operation in Ja.pan ig recommended, (Seé Append1x
II-10-1,) | | |
This system posseéses the following features?
(a) The feeding voltage can be raised to more than twice
the contact wire-rail voliage and the refbre: the :s:ub_s.tation.
inter\}al (distance) can be _len'gthe'ned. MQI_'C.Q.Y(_.’ r, .-IIt_his
system is sui.ted for 1Arge capacity power supply. .

(b) Since the current ﬂowmg in the rail is dbcreascd
mductwc interference to weaken current 01r‘ct11ts such
as the te]ecommumcation lmes can be mltlgatec_i__,, and .
also the r1sc of ra11 potential supprcssed

Having these features, -this system is cons1dcred moqt smted
for iligiﬁspeed r_dilways._ |

Feedizlng circuits _ - _ _ ‘ _

The standard feeding circuit.is shown in Fig. 1I-10-1, ,Fecdin.g
transformers are installed in substations 'to,.’qrans_.f'o_r_\m the voltage |
and supply trains with éinglc phase electric pdwe'r' ! To maintain

power balance of the source side, the upbound line and the down

~ bound line are fed with current of dlffercnt phase at the substatlon. ,

For this purpose, _sec_tmns_ar_t_a set up at sub_sta_uons and sec_t_lonmg
posts in the midway be tween substations., 'Sincé the Céﬁta__ct lines
with current of different phase confront each othci'_at the secti'o_niﬁg
post, automatic pow'er changeover se_ctiomi suited for‘highws'peed '

operation are required at the scctioning post,
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In s.clectin.g overhead contact system with high-speed performance
“of 260 km/h, meteordlogical conditions should be duly considered.
10-4, Meteorologmal Conditions Considered '

- As there are numerous rocl( salt areas along the Mashhad me,
counte rincasures are nocesaaly to plcvent insulation breakdown of
elcctrlcal fac111t1es due to salt sandstorms.

Accordmg to the showmgs of srmphfmd measurements peiformcd
durmg ’che survey, the equwalent qua,ht1ty of salt was in the 1'ange of
0,03 to 0; 2.1 mg/crm2 soxnewhat larger than in J'lpan.

Although it seems that no mea sure ‘have been taken in particular
for protectmg the. msulahon of ex1st1ng electrical facilities, long
period observation is neccssary, so that the results of the observations

~ could be fully reflected m the de31gn1ng of insulation,
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11,

11-1,

D)

- Train Cohtrbl and Information Transmission

rain Control

Safety requlrements ‘for high speod Opemtlon .

When operatmg trams at hlgh speeds and with hlgh fr'equcnce

‘ such a8 1h the case of the proposed tram schedule the train speed

| - is very much hlgher than in the convcntlonal rdilway, and it is

d1ff1cul1: to engure safcty by resortmg to only the attentiveness of

the motorran,

Re’quired -therefoi*e- for ensuring the S'af'oty of high=-speed

irain operatlon are, among others, the functions .

o (a) To detect the 1ocat10n oi tr*ams

- (2)

b) To mdmate the permls‘swe train speed to the motorman by
_ transmﬁ:tmO" the speed, mgnal into his cab
) To apply the brake to the train automatlcally when the train

speed excéeds the permissive speed

- (@) To set, lock or ‘oben routes in station yards'IWithout failure

(e} To effimently and remotely controt the operatlon of the group
- of. tr"uns that are opbratcd at hlgh speed and with hlgh
fr'equency - ' | _

For the above fiin'ctioﬁs the aﬁtdmﬁticﬁ"t‘rain control System"
(ATC),. 1nter'lock1ng device, and centralized trafﬁc control system
(C‘TC) are necessary to provide,

ATC '

- Under 'tﬁe ATC systefn the oberation df trains are controled in
the following way: | |

By detcctmg the 1ocat10n of a train and the one following and
according, tq_ the number of blockmg sections betwe_en them, the

maximun pé_i-mi_ssive speed is specified for each of them, This

} speed is tr‘énqmittéd and indicated as a‘siﬁhal'o’n the speed control

panel mstalled in the motorman's cab,
When the train speed e\:ceeds the permisgive Specd thus
indicated the brake will automatically work, Then, when the

train slows dow_n below the permissive speed, the brake will
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au_tomatically be released lfor the irain to continue to operate.
By adopting this system the safely and efficiency of train

opei‘ation can be impr-oved as_cqmpar‘ed with automztt.ic block

_system using waybldc 91gnal | |

A run- cur'v., bctwccn 1nterma,d1ato atatlcms undcr‘ tho ATC

_ ,syetcm is as shown in Fig. 1~ 11 1
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(3)

(4)

(5)

Track circuit

Under tﬁe ATC aystem the speed signal is transmitted from
the wayside device to the train without failure, IPor this purpose
various methods have been developed and in.uge «- a method of
using track circuitls, a method .o[' using treadles, a method of using
wayside coils, . |

The method of using track circuits is not only for d'etecting'_'
the location of trains as under the conventidnal automatic signall-
ing system‘ but for tran_s_mitting the speed sighal to the trains, By
use of this method fail-safe reguirements can be easily fulfilled.
A second:iry mefit of th'is_ method is that a crack in or a break of
rail can be detected electri.cally.

Capable of transmitting necessary information, reliable and
economic; the method of using i;‘rar:k circuits is considered most
suited for the projected‘high—speed railway. When continuous '
track circuit is difficult to éonstruct on account of salt, train
operation under the combination of check-in and check-out block

system and ATC point control sysiem may be considered,

Interlocking device

It is necessary to provide relay iriterlocking devices in all
station yards and also to install electric switching machines at
the turnouts, With automatic réute ‘control device additionally :
installed a route can be automatically set for atrain to stop at of

pass by the station,

cTc |
The effecls of the C'TC expfected are as fo_i_lows: 7
(a) Dispatching work for heavy traffic _Se'ctionjs can be modernized,
and d_ispatéhing ordérs transmitted with more reliability.
(b) The number of station empldyees engaged in train operation
can be cut down thanks to the centralized traffic control,
{¢c) The working of wayside facilities can be surper\?ised and

controlled remotely.
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11-2

(1}

(2)

Information Transmission
Information for high-speced train operation

Basic mformatlon tr ansmlssmn systems reqmred for high-

speed train operatxon are:

a,

~Commuitications to promote safety and efficiency of train

eper'atlene !

D1spatehlng telephone (for dispatching orders from the
conirol center to Stations and to trains in opetration),
straight call telephone between stations, wayside telephone,

ancmometer and rainfall meter

ore and CSC (Centralized Substation C‘ontrol) channels

k (for tranemlttmg data to eontrol the working of the wayside

fae111t1es)

Commumeat10n=; for 1mprovement of passenger service:

Informatlon mdmator and announemg device in station,

exchange telophone ‘and public tele phone on train

. Communicatlons for malntcnance control and utlhyatmn of

ins tallat 1ons H

Wayelde telephone etralght call telephone for exeluswe

use (mamtenanee of way and electrle power, mgnallmg

- and telecommumcatmn facﬂl.tles) radio telephone for
'memtenance exchange telephom,, and teletypewrlter
Compomtlon of mformatmn transmlsexon 11nes

The comp081t10n of various klnds of transmissgion lines such

as those of short distance for oommumeatmg with a nearby station

from wayside and those of middle and long distance for communi-

eatmn between statmne and also between station and C'IC center

are Shown in Table II 11 1.
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Table 1I-11-1 Composition of Communication Lines

Compthon Short distance Middle digstance | Long distance
method
1 Physical line C'able carrier SHI (OI)*
2 Physical line Coaxial carrier | Coaxial carrier
3 Physical line SHI? Sr
Note: * Over the horizon SHIT

For this project, 120 to 150 circuits will be apparently neces-
gsary. Channel such as those used in C'T'C and CSC and those for
dispatching telephone are required to be stable and highly reliable,

From the viewpoint that room for additional chahnel should be
provided to cope with the future increase of infofmation volume,
the composition method 2 or 3 shown in Table II-11-1 may he
considered preferable. The composition of informatibn trans-

mission line however, should be decided on in accordance with the

number of stations, operation and maintenance systems and

organizational setup,

‘I'o provide against i‘.eleco.mnhuication interruption by chance
of aceident or work a minimum number of channel necessary must
be secured by forming detour routes utilizing SHF, ctec. As a
means, S neiwork of PUT may be available, or ISR can build its
own SHI' system.

Train radio

To operate trains not only at high speeds and with lhigh
frequency buat on lines where the distance between stations is long
and CT'C is adopled, train radio is necessary for the train dis-
patcher and crew 1o communicate at any point on the line for

transmitling instructiion and exchanging information and also for

the train digpaicher o call up any partieular train or all trains
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11-3

operaling within hig jurisdiction,

Frequency bands Such as VHI® and UHI® can be used, and from
the viewpoint of simplified facalities and easy mainlenance, VIIF
requiring less unmber of radio base stations is advisable, In
clectric wave dead zones as in tunnels and in cuttings, special
meagures masi be taken such as introduction of leakage coaxial
cables,

By utilizing train radio facilities the following services can be
provided:

(a} Public telephone service for communication between {rain
passengers and PTT subscribers

{hb) Communication between service motor car and field office

{c) Calling of persoanel working aloag the railway line by radio
pockel bells at times of emergencey,

In the cage of radio system, especially train radio system,
the frequency band and the number of the cleclric waves o be used
should be tentatively delermined upon deciding on the functions of
the system and then finalized upon consulting with other organs
concerned and making necessary adjustments so that the waves can
be used throughout the entire line between Tehran and Mashhad

withoul being interferred by other radio stations,

Com puter System
Compulers are desirable for efficient train control and
tickel sales or scat reservation, Suggested to adopl are the
following computerized systems:
(a) ‘'Fraffic Control System
This is a system wherehy the computer, in licu of the Lrain
dispatcher processes such dispatching work as route sctiing,
supervision of train operation, car utilization planning and
at times of train diagram disruption, promptly presentation
of necessary data to the digspateher for making traffic adjust-
ments, Moderanization of train dispatching work and promotion

of safely are expected by this system,
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(h) Seat Reservalion System
This system is envisaged to handle a great number of seats
expeeted with completion of the projected high-speed railway,
It will noi only control the sales of seats of each train,
accept and process reservations but igssue tickets or reserve
seats,
Speedy sales of tickets and rationalized control ol empty scals
can be cxpected by this'system.
The above systems should be adopted taking inlo account the
management organization and system as well as ihe lraffic

policy of the new line projected.

11-4 Natural Condition and Other Matlers for Consideration

A considerable number of salt dome-s were scen along the
Mashhad Line, Salt concentiration in lhe soil was measured by a
simplified method,

At a spot abount 10 em under the ground surface where salt
cduction was seen, the ratio of salt to soil nearcd 10 % in terms
of weight ratio. This value is larger by two to three digits than
thal of normal soil in Japan,

It is believed that blown sand containing such large amount of
salt will seriously affect the track circuit in some sections,
Therefore, it is deemed necessary to conduci long term tests
throughout wet and dry seasons to clarify the variations in track
circuit leakage current according to the amount of blown sand
(soil) and its piling condition, If necessary, ihe track structure
will have to be changed,

Ifurthermore, tests must be carried out on carth resistance

attainable in desert.
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12,

(1

{2}

(3)

Consideration for Safety Operation on ITigh-speed Railway
In order to secure the safety of high-speed oparation of 260
Km/h, attentions musi be provided much more than that for the

ordinary onc,

As being described in paragraph of 1i-1-1, for frain operation
control, il is necessary to minimize as much as possible the
altentivity and judge required for those to handle operational work
and also to provide the system of fail-safe device.

Being a high-speed operation, any obstacles on railway track

~will result the serious accident, It is therefore necegsary to provide

the gseparated crogsing structure in order to avoid any natures to
entering into the railway track and also necessary to establish the
legal restrictions by Law to protect of such,

Consgiderations must be made to construct structures as to avoid
as much as possible for arising accident caused through disasters of
Wind, Water-flood and Earthquake, '

In adition, provisions are necegsary stop trains detecting such

aeourance,
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11, How to Carry On Engineering Work

1, Bagic Items in Planning

The following are the matters considere as basic items in
carrying on the enginecring work hereafter, On these matters
views must be éxchange with the 'ot‘fi'cials: of the Iranian Govern-
ment so ag to fully reflect theif designs in.carryihg 0uf the work,
When necessity arises as investigations progress, or when new
technical achievements are attained, the basic items then Will.be
modifieds as required,

i1-1, Traffic Target -

The target of passenger traffic on the high-speed railway-
to=he on its opening (about 1982) is set at 11,800 - 15,100
passengers a day during .the heavy-traffic secason, Consideration
will be given to the increasing traffic thereafter, - |

-2, Maximum speed :

It is to be 260 km/h for the time being, Facilities will be
provided with consideration given to fiiture Speedéup expected with
technical advance, | |

1-3. Policy in Selecting' the Route

The minimum radius of curvature is to be over 4, 000 m,
except at special spots of the line, ‘and the steepest grade less
than 159/00, Consideration will be given to prevention of disasters,
as well as to the shortening of the route kilometerage and to the
overcoming difficulty in work execution,

1-4, Terminals and Stations

The terminals at Tehran and Mashhad will be decided upon in
coordination with the city planning projects in these cities, as well
as in consideration of the passengers' conventence,

The in-between stations will be thrée: Semnan., Shahrud, and

New Sabzevar (a transfer station for Sabzevar and Nisharhur)
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1-5,

1-6.

1-7,

1-8.

1-9,

1-10,

Rolling Stock |

The rolling stock is to be electric mutiple unit car type with
motors mounted on-all axles, _

Usage of High-speed and Existlng Lines _

The high-speed line is to be.dbuble track for pagsenger train
operation and the existing 1iﬁe for the operation of freight trains,
mail traing and brdinary passenger trains, ‘as well as night
passenger irains, if needed. The high-speed line might be operated
as a éihgle—track line:in its initial period to meet the traffic demand
expected,  However a further. study will have to be made on the
traffic in future, .

g Train-Ope‘rating Plan. .
- The high~gpeed electric railcar trains will be made up with
12 cars-to 'eac,h,--most of the traing operated non-stop and some

stopping at the three stations in between, The traveling time of the

 non-gtop trains is set at 4 hours and 20 minutes in planning for the

line,:

- Power Supply o _
Tlectification system is to be AC 25 KV, 50 Hz, AT system
is to be adopted for power supply,. The power,sources will be
sirengthened to supply enough power,
Train Control
ATC (Automatlc Tram Control) CTC‘ {Centralized Traffic

(‘ontrol) systems and tram radio are to be provided for high-

'Speed train operation,

Consideration for'Natﬁral Environmental Conditions
Using the experlence gained. and the latest ach;evement.s,
attained in Japan and making technical studies on the n'ltural

env1ronmenta1 conditions in Ir*an, a hlgh speed railway, highly

reliable and safe, will be constructed,

‘Main Points in Bricf of Engineering Pro;ects at Various Stages
Drawing up of the Master Plan '

With a map dr_aWn in a reduced scale, oae to 50, 000, 20 m in

- 95 -



2“30

contour, and other neccssary data obtained; field surveying will -
be conducted, Boring and other field tests will be undertaken,
Views will be exchanged with the Iranian Government authorities,
city planners, powér- companies and other organs concerned, as
needs arise, and further technical studies will be made to produce
the master plan, _

In the master plan the composition of main facilities_ and _
various standards for the facilities will -be shown. The functions
theése are to perform, in other words, the transport capacity of the
line aimed at will be made clear at the same time, 'IROugh guantities
of works to be undertaken, the budget for the works and consti'uction
period also will be shown, The plan then will be definitely decided
upon with approvel by the Iranian Government autherities,

Design and Preparation of Papers Necessary for Contracts

- The scale of the whole work being so large and the technical
descriptions so-diversified and high in level, the work will be
executed over a considerably long time, In making contracts
there are two ways: _bne is the bulk contracting over a lonig _period,

covering many aspects of work, and the other is contract, sectjoa

by section, covering cach aspect of work to be performed.

Fach method has its own merits and demerits, -

In view of the very features of _this'plan', it seems desir‘able to
study the second cpntraotihg meth{_)d; using each of the contractors'
uhique technical capabilities to start the work earlier, In so doing,
the work design is to be prepared to fit in with 'eac':h contract to be
given, -

Supervision Over Work Iixecution

The works and the tec_hhica‘L descriptions of equipment manu~

facturing so diversified as they are, and there being close |

technical connections among them, special weight is to be put on
the managing of the work process, Iispecially when contracts are
divided section to section in executing work, the supervisor must

see to it that the work of each contractor well coordinated with each
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2-4,

@

(2)

(3)

1)

other and that the responsibility of each contractor is well defined,
Preparations for the Opening the Line: Training of Men for
Operation and Mainfenance

" No less important than work execution itself is to have an

“encugh number of men well trained by the time the line is to be

""Obened.‘ The plang for employing and training of men must be

drawn up and implemented well in advance,
| ‘The most effective way to secure experienced technical staff
is to have those who have aliready acquired high technical education
parti¢ipate in the planiing and designing of the works from the
beginaing. | |

" “Degirable is fo have those men who are to engage in mainte-

nance of facilities take part in some of work exccution, such as on

track and electiic facilities;, so that they could be better trained,

learning mich froim doing the actual work-in-field,

Recommended ig that a part of the line be completed two or

threé years before the opening a& a test line, so that test runs

eduld be conducted over a coiigiderably long time and the durability

of the facilities and rolling stock in the nalural environment could

be well ascertained, The meo to be engaged in operation and a

maintenance could receive actual field training, as well,

Steps to be Taken in Drawing Up Master Plan

Numerous and diversified are the matters to he investigated
and studied. But the procedure in the rﬁain is as shown in Fig,
IT1-3 -1,

To be undertaken earliest above all are the following:

Upon obtaining detailed fopographical map, drawn at a reduced
scale, one.to 50, 000, 20 m in contour, undergo paper location of

route based on data obtained from the field survey and geological

rstudies.

Further, to select the course for aerial pholographic survey

to complete topographical map for detiail designing,
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(2} - Long-term testing of items conceived in relation to natural
. environment,
(a) Wind blown sands: _ 7
To ascertain the actual effects on cars and apparatuses in _. o
-operation and obtain téc_hn_i(}al ‘dataz'fn_eed:ed:in .img.)rjoying.,the
. track st_r'uctu'ré and rolling stock é_q.uipme_nt-toﬁoun'_terf.the effects, .
() Salt: SR R S
To .prob,(-). into the effects of salt, such a8 track circuit 1eakage_ -
‘and the electric insulation of the rolling sio'ck- equipment and
power supply facilities, -If nédeésary-,; gather _tcchnicél._datg_
needed in producing coﬁntermeas_u,g'res to be applied on the. .
mechdni_sm_of--tr‘ack_ins'ulat_ion,r_tr_'ack c'it?chit:comp_osition and. ..
rolling stock and over head equipments, = e
(3} Consultation;with-'{l"ity ,Planne'_r_s and Electric 'Pow'e‘r?;SuPpliers,
In drawing_ up the master plan, .:_00n_su1at_ion:v;{itl} those parties -
.. concerned must be carried on as promptly as 'poss‘.i,bl'e:_fiof coordina-
tion of thig plan .wi_l;,h the plans they have, It.alsolis hecessary to h‘én}'e
~the main points of this__.project :rv‘_c'a_f_lected__..iﬁ;thcir plang _.'at.t‘h.e,samef _

time,
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APPENDIX






Appendix: I-1

- Railway Technical Cboperation from Japan

.February March, 1969

Survey for the Trans-~Asian Rallway Netwmk as requested by
ECAFL

-I*ebruary March 1969

Survey for the C‘onstructmn of Marshallmg Yard of the Iranian

State Rallways

October - November, 1970

Survey for Ralsing Train Speeds between Tehran and Mashhad

February - March, 1974

,Survey for the Raflway Modernization Centering of Southern Line

September - October, 1974

'Survey for the Double 'I‘rackmg and Iectrification of Southern Line

Deéember, 1974
Survey for the Route Selection for Double Tracking of Mountainous

gection of Southern Line -
January - February, 1975

Participation in the Evaluation Panel for Proposals in Moderniza-.

tion of Southern Line

- 103 -



Appendix: I1-2

Itinerary of Survey Team

18 May 1975. Advanced team, Mr, Kure and 1 other arrived I'ehran,

19 May 1975 Visited II, B, Vice-Minister, Mr, Pakdaman, Ministry -
" of Roads & Trangportation to discuss survey team
schedule, -
21 May 1975 Discussion made on schedule for Slli‘vey feam with

i1, . Dr, Migsavian, Vice-Minister & General Manager

of ISR, Mz, Choobinch, Director of Khoragan Division,

22 May 1975 Discugsion made on ohtaining necessary map with
Mr, Mansori, Director General of Construction,

 Ministry of Roads and Transportation.

23 May 1975 Main group of survey team of 14 members headed by
Dr, Takiyama acrived Tehran, '

24 May 1975 All sur‘\iey team members accompanied by [, 1, My,
IKAWA, A:nbasSadof of Japan to Iran {ist Secretary,
Mr, Kiriku also attended) ‘pdicl courtegy visit to L B,
Mr. Shahrestani, Minister of Roads & Transportation
Discusgion made on basic item of survey, -
(i1, B, Vice-Minister & General Manager of ISR,
Director General of Construction, Ministry of
Roads & Tranzportation and Pirector of Khorasan
Division ISR attended)

25 May 1975 Discussion made on delail schedule of survey and
data & references required

25 May 1975 Dr, Takiyama and 3 other members observed Tehran

gtation yard.

27 May 1975 All team membars left Tehran for overall survey tour

by regular TURBO-~TRAIN from Tehran toward Mashhad,
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28 May 1975 Team observed the city of Maghhad area,

29 - 30 _ .
May 1975 Team left Mashhad for field reconnaisance by inspection
train arranged by ISR (Mashhad-Tehran)
31 May 1975  Dr, Takiyama and 3 other members made aerial
survey by flight (Teheran-Mashhad}
At Mashhad, Visited Municipal office to explore
city-planning - | '
1 June 1975 Dr, Takiyama and 3 other members observed the city
| of Tehran and its vicinity,
2 June 1975 Dr, Takiyama and 3 other members, accompanied by
H, B, Ambassador of Japan to Iran visited L, T,
Minigster of Roads 'Tr_ansportation to exchahge views on
project,”
A1l team members attended the paf‘ty hosted hy II, E,
. Minister of Roads & Transportation,
(At Guest room of Tehran station)
3 June 1975~ Courtesy visit to the Grave of Late King Shaha Reza.
" Pr, Tak'iyama and 4 other members left Tehran for Tokyo
4 -7 _ .
June 1975 Mr, Enomoto and 6 other members left Tehran for field
reconnaisance tour,
(by special train and automobiles arranged by ISR)
4 -6 _ _ _
June 1875 Sub«leader, Mr, Hirota and 4 other members observed
“railway facilities of Tehran district,
8 -10
June 1575 Sub~leader, Mr, Hirota joined field-reconnaisance

group sections between Shahrnd and Mashhad,
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10 June 1975

11 June 1975

11 - 18

“June 1975 .

18 June 1975

20 June-1875.

- Remained otheér members . at -’l‘ehran_visited T,B.T.. .

P, ]3.'0. & other organs for study,

Reconnmsance group léd by Mz, Hirota, the Sub- lééa‘er

studied over clcc:l,ric power state of Khorasan district,

Mr, Magar'io and 4 other mombers observed f'xcﬂlty of

Mashhad station yard.

Advisor, Mr. Uchimira left Tehran for Tokyo.

'Reconnalsanco gr oup ‘of 8 mombers returncd to 'I‘ehr'an _

“hy TURBO TRAIN completing the survey.

Members'ar’e‘ assigned individually for various study-

works

{1) To obfam necessar‘y data & matcri'xls ori hus mdmg.

(2) To visit ,S. R, P. B,0, M,O,” INTO etc for

collectlon of data

Sub-leader* IIlrota and 2 other members paid

courtcsy visit to rI L Dt‘ Muss‘awan Vlce Mmlster

& Genet‘al Mdnager of ISR pmor to 1oave IRAN

Lieft Tehran for Tokyo..



Appendix: I3
"Minute Note

- Besm lme for' (:'wry out the Tehran Maehhad H1gh Speed Railway

C‘onstt uctlon Pro;c,ct set out at the mcetmg held between II B, Mr,

| “Shahrestani;: Mlmster of Roade and Tranqportatlon, the Impemal

Gove:‘ttllment of Iran, and the Japanese Sur‘vey leam headed by Dr'.

Takiyama on 24th May 19'?a o o L

(1) I hxplenatmn made by II I' Mr."Shaer'eeteni', the 'l.\flirii'e.ter 'of

- Roed.s & 'I‘ranspor‘tatlon, on the baszc lme for the pro;eci
Our careful attentlons shan be pa1d to Ihe Impemel Majesty
.Shahenshah Aryamehr 8 promment mtentlon that the traneportahon
“eys‘cem to be newly materialized between 'l‘ehran and Mastihad shall
' .\be of the most modermzed and !ugheet techmeal level
i _ Furthermore th1s pr-o;geet ehqu be completed at ’the earliest
...tlme poemble, f,hough as a matter of course, aceuraey is the
| _:.pr‘erequisite for thls pr03ect It 15 expected that the project will
be materlalmed at 1east before ’the other big- s.eale Iallway pro_]eets '
_ are fmahzed . o
.(2':.)_ :_ Technical Matters | _

S Opmmn on techmcal matters for the pr()]ect were mainly
'exchanged between H h, Dr. Musavian VICG Minister of Roads and
Tranqportatmn cum Premdent of Iraman State Raxlways and
. Dy, M. Tak1yama, Leadex of the Japanese Survey Team,

(a} The Mlmstry of Roads & Transportatlon will inform the
' Japaneee Survey Team ef the target of transportatlon eapaeaty
for 'I‘ehran Mashhad New Lme as well as its back data for
L :rev1ew and study by the Japaneee Survey 'I‘eam
) .The route for the New Lme shall be earefully selected gso that
--the raﬂway w111 have 8 lfu*ger radms for hlgh epeed aperation,
The highest operation possible, at Jeast a speed 1o a range of
250-260 km/hr, is expected to be realized for this New Line,
(¢) Locations of the terminal and other stations for the New Line

shall be selected taking into consideration of expected trans-

- 107 -



(3)

{d)

le)

n

(a)

(b)

{c)

portation volume and city plans along the new railway line
areca as well, Taking into account the fact that most of
pagsengers will move directly from and to Tehran-Maghhad, a
number of stat10n9 for the New liine W111 be kept at t‘ne reqmred
rmmmum

New power plants w111 be constructed in accor dance with the
r-equlr'ement of cleetric power supply for' the New Line, o
Careful and sufficient study .shall be made on the natural
onvwonment eSpecml]y the effects (aclvergc) of sandstorm
agam&t the h:gh speed operatxon requmed

’I‘raming for sk111cd operators and staff wﬂl be of v1ta1
importance for opcrauon and mamtenanco of the New Lme
Future Survey

The Japanec.o Survey Tcam now staymg 1n Iran has been dis -
patched to make the prehmmary survey and play a role of data
collection and fact flndmgs for the main team to be sent in near
future ’I‘hc team w111 arrange data and fmdmgs in Japfm and
mform the Ministry of the results w1th back data 1ater The
expenses for the gurvey have beon borne by the Japanese

Government up to now, bul these for future activities will be

horne by the 'Iniperial Govefnment of Iran,

Goyernment of Iran,

Mr, Choobineh, Director Céﬁcral of Kor‘asaﬁ_ Division, acts as
responsible person in this Survey |

The Mlmstry will cooperate with the Japanese Survey Team in
ficld inspection necesqar'y for the survey such as transportation

ete, , collectmn of data, topographlcﬂ maps:, air photos and so

forth, and in exchangmg opmlons with the OfflClO.lS at the

Mmlqtry, and will bear all the costs and expenqes for railway

services for the survey.
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Appendix II-2-1: Passenger Traffic, National Total & on Mashhad ILine

IR B
Hom e | 1964 1967 1970 1973
National Total:
No. -of persons : : -
carrvied = - 3,614 2,808 3,731 4,198
~(in 1,000} -~ {100) o _ (116}
Passonger km |1, 352,576 |1,179,432 | 1,800,021 | 2,188,677 |
“{in 1, 000} S A{100Y ) S {1 62) ‘
Passenger _ ‘ ‘ N T
revenue R 629, 001 575,529, . 823,522 1,089,125
{in 1, 000 rials) {100) : o {173)
Mashhad Line:
No.. of persons
carried
{in 1, 000)
Northeast ‘
Region 171 155 224 242
Kohrasan - 1 T _ T
~ Region 373 333 640 693
“Total | 544 | 488 | 864 | 935
: o (100) | : : (172)
- Pas.sengéf km
(in I, 000}
Northeast ' o
_Region 42,298 42, 441 72,587 + 100,053
Kohrasan : :
Region 251, 442 257, 327 495, 899 _ 558,121
Total L] 293,740 ] 299,768 | 568, 486 658, 174
' {100} S (224)
Passenger revenue
(in 1, 000 rial)
Northeast -
Region 17, 343 17, 280 26, 964 37,0066
Kohrasan N e e
Region 105, 441 115, 694 223, 647 C281, 147
Total 122,784 132,974 250, 611 318,213
(100) B {259)

Note: The figures in parcentheses represcent indexes,
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Appendix 11-2-2: Freight Traffic Volume, National Total &
on Mashhad lLine

—— 1964 1967 1970 1973
Item —— , . T
National Total: _
Tonnage hauled 3, 600 3, 6545 4,267 7,549
(in 1, 000 t) (100} . o C(210)
Ton-km 2. 121,698 1,938,491 |2,330,488 | 4,388,323
(in 1, 000) (100) o (207)
Freight revenue 2,596,308 2,175,008 |2, 807,883 | 5,344,777
(in 1, 000 rials) (100) | S (206)
Mashhad Line:
Tonnage bauled
(in 1, 000 t) :
Northeast Region 64 92 - 38 11l
Kohrasan Region 25 59 148 99
Total 89 151 186 210
. (100) (236)
Ton-km {in 1, 000) _ _
Northeast Region 48, 780 120, 922 195,113 | 191,764
Kohrasan Region 37, 964 62,879 102,137 | 107,862
Total ' 86, 744 183, 801 297, 250 299, 626
(100) | - (345)
Freight revenue
(in 1, 000 rials}
Northeast Region 29,223 31,675 16,136 47,589
Kohrasan Region 34,116 57,194 69, 656 50,473
Total 63,339 88,869 85, 792 98, 062
' - (100) |

{(155%)

Note: The figures in parentheses fepresent indexes,
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Appendix II-2-3: Running Km of Passenger & I'reight Cars by Year

i e Y 1964 1967 1970 1973
Item e
National Total: . _

Passenger car kmm | . 4,209 4, 335 4,710 4, 844

{in 1, 000) (100) | | (115)

Freight car km | 6,536 6, 294 7,192 12, 741

(in 1, 000} (100) B (195)

Ma_é_hhéid line:

Passenger car km

(in'1, 000) | |
‘Northeast Region 451 540 500 903
Kohrasan Region | 410 381 ! 668 641

‘ 3 ‘ - j <
Total . 861 Logar 1,568 1, 544
Poo(oo) ' {179)

Fréight car km !

{in 1, 000) : -

" Northeast Region | 254 477 367 609
Kohrasan Region | 220 265 375 387
Total 474 742 142 996

(100) (210)

. Note: The figures in parentheses represent indexes,
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Appendix II-2-4: No, of Passengers Using Various Modes’ of Transport
{Users departing from Mashhad, per day average)

[T~ Form of : - . T Privato. . G
cht Railway Bus Airplane . . Total
y _ motorcar: R
Year ~ : _ _ : .
'19?1 1,383 2, 895 S 137 406 4,821
: {28, 7) {60.1) {2. 8) (8. 4) {100,:0)
1972 1, 656 3,399 155 478 | 5,688
: - {29, 1} (59, 8) - (2.7} . (8, 4) Lo (100 0):
1973 1,558 4, 560 i8a 1 603 [ 6,901
(22, 6) {66, 0) (2, 6} (8. 8) . (100, 0}
1974 1,581  |5,229 254 683 7,747
(20, 4) (67.5) (3. 3) (8, 8) b ‘(310'0';f0)
1974/1971 114 181 186 168 . | 168
Note: 1, Half of the users of buses and private mofcrcars assumed. to
those leaving for Tchran way,
2. The f1gures in parentheses 1ndicdt¢ _.percentages.‘
Appendix II-2-%: Seasocnal Fluctuations in the Number of Pcrsons .
Using Various Modes of Transport _
(Travelers leavmg from Mabhhad per day average)
- 1974 - '
Fo‘;;;f.of. ?6330“ Spring . Summer | Autumn Winter Totali
"-.‘_“‘- " ¥ - '" g . N ) ] B
transport {(3/21-6/20) (6/;1 .9/_20) (9/21-.12/20) (12/21 3/20) |
Railws. 1,218 2,445 11,336 - - |1, 304 . 1, 581
y (77)_ | (155) (85) (82) (100) _
Bus 4, 642 6,976 5,301 3,942 5,229
(89) (133) o) i (7B) : (100}
Airolane 160 317 283 . 256 254
P . {63) {125) {111) {101} {100}
Private - 592 ' 920 679 525 . 683
motorcar (87) {135) 1.{129) N S {100)
Total 6,612 10, 658 7,599 6,027 - |7,747°
{85) {138) (98) ' {78) S {100}
Note: 1. Half of the travelers by bus and private ‘mot'orcar calculated, -

2.  The figures in parentheses indicate indexces taking the yearly
average as 100,
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Appendix 11-2-6: No, of Persons Using Trains and Buses by Month :

(No. of travelers leaving Masghhad in 1974)

. Ra ilﬁvay

; Bus
_ - Monthly Monthly
- Users fluc - Users fluc -
. , tuations _ tuations
3/21 - 4/20 52, 470 109 345, 021 108
4/21 - 8/z0 | 26,156 54 239,529 75
5/21 - 6/20 34, 686 72 278,808 | 88
6/21 - 7/20° 67,876 | 141 379,516 119
7721 - 8/20 82,407 171 447,227 141
8/21 - 9/20 ! 77,061 L 160 470,813 | 148
C9/21 - 10/20° fOAL 123 1 86 244, 893 77
10/21 - 11/20 41,675 | 87 381, 635 120
11721 - 12/20 37,464 78 327, 625 103
12/21 - 1720 37, 035 77 230, 137 72
Co1/21 . 2/20 32, 970 69 211,788 67
C2/21 - 3720 46,010 96 259, 697 82
Total for the year 576,933 13,816,689
(Monthly average: (48, 078) (100)  © (318,049) {100)
for the above) I

Note: 1, Monthly fluctuations indicate indexes taking the monthly

average value for the yeér as 100,

2. The number of bus users is given as it is obtained in

our study,
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Appendix II-2-7: Transporting Conditions on Mashhad Line &

Othe_r Modes df Trangport

| Service

Fare (in rials) Traveling
dst. | o2md3xd tume frequency
class  .class . class vequired (per day,

'i Ra.illw.ity ‘
Turbo 1,750 1,450 ; 9 h¥s, B
Express 1,205 -~ 650 .- 15 | 1)

1,020 | o
Ordinary - 560 375 17,5 -

‘ 13\_1_3 . ?’9(.:)%" 480 '.]-"8- 5| {over 200}
Airplane 3,000 1 3

N_ofce: 1. The figures in pa;ﬁehtheées represent service . - -
| frequencies at peak time, ' '
2. ‘The .super delux_ class bus fare is 700 rials, but '_a,s '
TBT'operates it'only once a day, it is not shown in

‘the Table given above,
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APPENDIX 11-10-1 Circuit of AT Feeding Systein

Coidact wire

- Rail
PAG

Feeder,

Subshhon -

i “E

' I egend ¢
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e
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byt

V:
: 2V

Load current

Current {rom the substation

Current induced by i, aind supp!:cd 1o Ioad fmm Al
Cutrent returiitg to the substation through’ ihe load and Ak,
Current retuening to Lhe. substation Lhvough the load and AT
Current induced by 4 and Csum)hcd to the foad from AT,
Voliage belween the contact wue and {he 1ail (25 kV})

Feeding vo]tagc from the %u!)s!a!zm:
Phe= iy bi,Figb1, == Bls

lS: ig‘{‘]’g

b= ieria=i,
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