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*CHAPTER 1 Introduction to Railway

CHAPTER 1 Introduction to Railway

In medieval times people mostly travel led by foot or horseback and any form of trans-
portation was mainly for moving goods.

The first railways were laid down in the seventeenth and eighteenth century for horse
drawn trains of wagons in collieries and quarries. These “hauling ways” initially had a sur-
face of stone slabs or timber baulks, which soon proved unsatisfactory as the loads carried in-
evitably grew heavier. _

A railway consists of two steel rails which are held a fixed distance apart upon a road-
bed. Vehicles, guided and supported by flanged steel wheels, and connected into trains, are
propelled as a means of transportation.

Within that definition there is a host of variations in forms of propulsion, details of track
structure, train make-up or “consist” , dominant class of traffic and so on which fall within
the meaning of the term “railway”.

The railway concept combined three critical factors:

1. Tt reduced friction to an extent that let the heavy locomotive not only move itself
across the land but have enough power left over to move a good load at an unprecedented
speed.

9. It reduced the cost of a low-friction railway, making it possible for the railway to
penetrate any area of the country where raw materials were found or people lived and worked.

3. It provided a guideway, removing the limitation of transporting everything in single
vehicles. This spread the cost of motive power and crew over a number of practical loads.

Railways have usually been built for economic reasons, but some were also constructed
as part of their country’ s military establishment. Railways in many countries were construc-
ted to make available stores of raw materials—forests, coal ’deposits , oil fields, and ranges of
iron and copper ore.

We can probably agree that railways are important to themselves and to their owners;
but just how important are they to the people and the land they serve? At one time to speak of
the country’ s transportation system was to refer only to the railways, but this is no longer

true today, when there is a widespread network of highways, airways, waterways, and pipe-
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lines. Nevertheless, railways must continue for any foreseeable future to constitute the back-
bone of the transportation system. Railways can provide dependable economical, and rapid
movement for all types of commodities, especially those classed as bulk freight, or for any
other type moving in large volumes. Passenger traffic moves in comfort and with reasonably
rapid speed. Railways share in the efficient handling of mass commutation traffic. Even for
short haul and merchandise traffic the railway can provide a service that is prompt, dependa-
ble and economical.

Railways have built-in depreciation—tracks, rolling stock, and motive power must be

maintained and renewed.
Railway track

A rail is a long piece of iron. A railway track always has two rails. They always have to
be the same distance apart, or the train will fall off. If a train dees fall off, people say that it
was derailed.

Another way to say “railway track” is railway line. Sometimes people just say railway.
In America, people say railroad. They are all the same thing.

Today most railwéys have rolling stock with hard steel flanged wheels running on two
rails set at or about 1,435 mm standard gauge, supported in some way to spread loads to the
ground below.

The track structure’s function is to transform the intense load of the wheel on the head
of the rail to a moderate, distributed pressure which the earth underneath can sustain under
all weather conditions without settling. The main elements of typical present-day track struc-
ture include rails, crossties, fasteners, ballast, turnout, etc.

“Subgrade” is the term used for the natural soil stratum, or embankment soil, after
trimming off organic topsoil and made ground, upon which the track bed is constructed.

The “trackbed” comprises the ballast and any subballast layers and is there to support
the track, to drain water from the bottom of the sleepers and to distribute the imposed track
load to such a degree that the subgrade can resist the imposed bearing pressure adequately.

Various other civil engineering skills were also involved in the construction of railways.
These included the building of bridges, tunnels and gravity wall as well as extensive earth-

works and drainage.
Train

The business of the railway is the selling and delivery of transportation. From an eco-

nomic standpoint, it’s the ability to assemble and move a large number of coupled cars as a




CHAPTER 1 Introduction to Railway

unit that distinguishes rail systems; so the real name of the game is running trains. Com-
bining the vehicles into trains is important in increasing the capacity of a narrow transporta-
tion corridor, particularly important in providing needed mobility without wasting vast areas
of real estate. The rails and the flanged wheels guide the individual cars and let them roll
with minimum friction, but action of the train as a whole is considerably more complicated
than just the sum of the actions of its parts.

In order to have a train, locomotives and cars ( freight cars, passenger cars or other roll-
ing stock ) must be coupled together by couplers. Today there is a very wide range of rolling
stock used throughout the world on different railways. This range includes the following basic
types:

+ Locomotives

+ Freight wagons

+ Passenger coaches

+ Multiple units ( with motive power in-built)

+ Metro cars (usually multiple units)

« Light rail / Trams (usually articulated units)

- Railway service cars (cranes, tampers and trolleys etc. )
Signals

The railway is classified as a “single degree of freedom” mode of transport, that is, rail
vehicles can only go back and forth along the “guideway”. With only this one degree of free-
dom in which to maneuver, attaining high unit capacity and safety on an all-weather basis
depends on a control system that keeps its vehicles in proper relation to each other. If paths
cross or vehicles overtake each other from the same or opposite directions, a collision is in-
evitable.

The purpose of signal systems is not so much to increase safety as it is to step up the ef-
ficiency and capacity of a line in handling traffic. Nevertheless, it is convenient to discuss
signal system principles in terms of the three types of collisions they must prevent—rear-end
side-on, and head-on.

All modern signalling systems have the following six basic objectives;

- To control trains in a safe manner for the conditions ahead.

+ To maintain a safe distance to any train ahead or dead end ahead.
- To prevent the setting of conflicting movements.

- To ensure that points are locked in the correct position.

+ To enable trains to operate to the headway required.




To enable trains to operate to the scheduled speed with minimum disruption consis-
tent with safety.

The terms railway generally refers to the track and other closely associated items, i.e. ,
signals, crossings, bridges, etc. The railway is a type of a land transportation mode. A rail-
way has but one thing to sell—the service of transportation. The traffic department is the
sales and marketing department of a railroad, and its job is to sell transportation. It obtains

and administers traffic.
Words and Expressions

roadbed [ 'roudbed ] n. BBE

slab [sleb] n. (AR

baulk [ bo: (1) k] n. (AR)$

unprecedented [ An'presidontid ] adj. =ZSHETHY

penetrate [ 'penitreit ] . FE.BEHFVI.FA, BE, BB
backbone [ 'baekbaun ] n. B, P, EEN, BR, BhH, RO
commutation [ komju( 1) 'teifon ] n. AC#, @&
foreseeable [ foi'sitobl] adj. AITHIED, BEFINAY, REBFER
. turnout [ 'tarnaut ] n. B

10. crosstie [ 'krostai ] n. fLAK

11. subgrade [ 'sabgreid ] n.  HbEE, BEAE

12. stratum [ 'streitam ] n. HWE, B, HemE

13. embankment [ im'bepkmont ] n.  3REM

14. trackbed [ 'trek'bed ] 8K

15. ballast [ 'beelost] n. IBEE

16. subballast [ sab'bzelost ] n. JEEIBRE

17. sleeper [ 'slirpa] n. Btk

18. earthworks | 'a10waik ] n. TAILHE

19. drainage | 'dreinidz ] n. HEK

20. corridor [ 'korido: ] n.  E®E

21. crossing [ 'krosip] n. SEAEDO

=T S e Y L

Notes

1. These “hauling ways” initially had a surface of stone slabs or timber baulks, which

soon proved unsatisfactory as the loads carried inevitably grew heavier.
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TARARAITH,

2. Within that definition there is a host of variations in forms of propulsion, details of
track structure, train make-up or “consist” , dominant class of traffic and so on which fall
within the meaning of the term “railway”. _

EREXT ,AFERRMNBR, WS R S5 W 5] E AR5 55
% B gk BHX AR TE TEBEN o

3. The “trackbed” comprises the ballast and any subballast layers. and is there to sup-
port the track, to drain water from the bottom of the sleepers and to distribute the imposed
track load to such a degree that the subgrade can resist the imposed bearing pressure ade-

quately.

Rt EAEFET A R 2 EREAL R, AT ST EBE , ABLBLIRHEK , I H 2 80 in 42
B EWEE  UERERURZNENRE.,

4. Combining the vehicles into trains is important in increasing the capacity of a narrow
transportation corridor, particularly important in providing needed mobility without wasting
vast areas of real estate.

¥ MR E MRS MR R BERE T AN SR N EXEE HIR
RETOFHERIUAERKERBIE™=HR R,

Exercises -

1. Please chiefly describe the characteristics of the railway.

2. What are the basic objectives of modern signalling systems?

3. Put the following phrases into Chinese;

locomotive ; freight wagon; passenger coach; multiple units; metro car; light rail; rail-
way service cars

4. Put the following sentences into Chinese ;

(1) The main elements of typical present-day track structure include rails, crossties,
fasteners, ballast, turnout, etc.

(2)The purpose of signal systems is not so much to increase safety as it is to step up the
efficiency and capacity of a line in handling traffic.

5. Put the following paragraphs into Chinese

The terms railway generally refers to the track and other closely associated items, i.e. ,
signals, crossings, bridges, ete. The railway is a type of a land transportation mode. A rail-
way has but one thing to sell—the service of transportation. The traffic department is the
sales and marketing department of a railroad, and its job is to sell transportation. It obtains

and administerstraffic.
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CHAPTER 2 The Train

Unit1 Types of Trains

Fig.2.1 A train

1. Introduction

There are various types of trains designed for particular purposes. A train can consist of
a combination of a locomotive and attached railroad cars( Fig.2.1), or a self-propelled mul-
tiple unit (or occasionally a single powered coach, called a railcar). Trains can also be
hauled by horses, pulled by a cable, or run downhill by gravity.

Special kinds of trains running on corresponding special “railways” are atmospheric
railways, monorails, high-speed railways, maglev, rubber-tired underground, funicular and
cog railways.

A passenger train may consist of one or several locomotives, and one or more coaches.
Alternatively, a train may consist entirely of passenger carrying coaches, some or all of which
are powered as a “multiple unit”. In many parts of the world, particularly Japan and Eu-
rope, high-speed rail is utilized extensively for passenger travel.

Freight trains comprise wagons or trucks rather than carriages, though some parcel and

mail trains ( especially Travelling Post Offices) are outwardly more like passenger trains.
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In the United Kingdom, a train hauled by two locomotives is said to be “double-head-
ed”, but in Canada and the United States, it is quite common for a long freight.train to be
headed by three, four, or even five locomotives.

Trains can also be mixed, hauling both passengers and freight, see e. g. Transportation
in Mauritania. Such mixed trains became rare in many countries, but were commonplace on
the first 19th century railroads.

Special trains are also used for track maintenance; in some places, this is called Main-
tenance of Way.

A single uncoupled rail vehicle is not technically a train, but is usually referred to as

such for signaling reasons.
2. Passenger trains

Passenger trains( Fig. 2. 2) have passenger cars(Fig.2.3). Passenger trains travel be-
tween stations; the distance between stations may vary from under 1 km to much more.

Long-distance trains, sometimes crossing several countries, may have a dining car; they
may also have sleeping cars, but not in'the case of high-speed rail, these arrive at their des-
tination before the night falls and are in competition with airplanes in speed. Very long dis-
tance trains such as those on the Trans-Siberian railway are usually not high-speed.

Very fast trains sometimes tilt, like the Pendolino. Tilting is a system where the passen-
ger cars automatically lean into curves, reducing the centrifugal forces acting on passengers
and permitting higher speeds on curves in the track with greater passenger comfort.

For trains connecting cities, we can distinguish inter-city trains, which do not halt at
small stations, and trains that serve all stations, usually known as local trains or “stoppers”.

For shorter distances many cities have networks of commuter trains, serving the city and
its suburbs. Some carriages may be laid out to have more standing room thaii seats, or to fa-
cilitate the carrying of prams, cycles or wheelchairs. Seme countries have some double-
decked passenger trains for use in conurbations. Double deck high speed and sleeping trains
are becoming more common in Europe. ‘

Passenger trains usually have emergency brake handles that the public can operate. A-
buse is punished by a fine.

Large cities often have a metro system, also called underground, subway or tube. The
trains are electrically powered, usually by third rail, and their railroads are separated from
other traffics, without level crossings. Usually they run in tunnels in the city center and
sometimes on elevated structures in the outer parts of the city. They can accelerate and de-

celerate faster than heavier, long-distance trains.




Fig.2.2 Passenger train

A light one—or two car rail vehicle running through the streets is not called a train bt

a tram, trolley, or streeicar, but the distinction is not strict.

Fig. 2.3 Interior of a passenger car in a long-distance train

The term light rail is sometimes used for a modern tram, but it may also mean an inter-
mediate form between a tram and a train, similar to metro except that it may have level cross-
ings. These are often protected with crossing gates. They may also be called a trolley. -
Maglev trains and monorails represent minor technologies in the train field.

The term rapid transit is used for public transport such as commuter trains, metro and




