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Guideway for continuous welded rail and a method of installing rail tracks.

@ A guideway for railway vehicles and the like having
beams or slabs extending between columns or footings
comprises a continuous welded steel! rail (200,202) which is
fixed directly to the columns or footings (178-190). The rail
(200,202) is prestressed in tension prior to fixing to the
columns (178-190), such that the rail remains in tension at all
times that the guideway is usable, although thermally
induced effects in the rail may lessen the tension in the rail
with increasing temperature. As the rail is in tension at all
times that the guideway is operable no fasteners are used
which would ordinarily transmit thermally induced forces to
the beams or slabs. The rails are instalied in sections.
Adjoining sections of rails are spaced apart a distance X" and
affixed to a column (182,188) preferably other than at the end
of the rail. The minimum distance “X" is the amount the
sections of rail would expand under thermally induced effects
over the distance between their fixation to the columns or
footings. The free portions of the sections of rail are stretched
until in contact with each and then fixed to each other and the
columns.

Croydon Printing Company Ltd.
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Guideway for continuous welded rail and a method

of installing rail tracks

This invention relates to a process of installing
continuous welded rail to constitute a track for railroad
vehicles and the like, and the track work system resulting
from carrying out this process. )

Railroad vehicles and the like including at grade
railways, subways, streetcar systems and elevated rail systems
"have long been used for the purposes of conveying passengers
as well as freight. Continuous welded rail is desirable so és
to provide a smooth ride which is important not only. for
passengex vehicles but also becomes iﬁportant when higher speéds
are attempted with freight carrying vehicles. Continﬁoﬁs'welded
séeel rails have been widely used throughout the world to pro%ide-
these advantages. However, in designing a continuous welded rail
system close attention must be paid to the thérmélly induced
forces.

As will be well-known to those skilled in the art,

a continuous welded rail bebaves as an infinite length of

steel ribbon. The steel rails will expand and contract according -
to the coefficient of thermal expansion as the temperature

rises or falls above the temperature at wh%éh_{he réil was laid.
If the rail wére free to move it would expénq‘or contract

axially along the road bed or guideway so asﬂtO'relieve thése
forces. The magnitude of such displacement in a continuous

welded track can be immense. The force torprevent such displace-
ment is of very large magnitude.

To understand the invention made herein, and to

appreciate the nature of this improvement reference must be ’
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first hadrto existing conﬁinuous welded rail systems. While
continuous welded rail systems are usedrbothrin,elevated
systems and in at gréde systems, the system may most éasily
be understood with reference to anfeievatea system- For the
purposes bf this description reference will berhad specifically
to prior art elevated systems and to the invention herein.
However, it.should be understood that this invention is
equallyrusable with at gréde sysfemé and'aé will be explained
later on, can be used to achiéve substénfial savings in at grade
systems. The word beam is intended to inélude concrete slabs
used in at grade systems and the word column is intended to
include footings for an at grade system. TheVWOrd,guideway
will be used to describe sucﬁ concreﬁé structurés generally.

In an elevated guideway the columnsrsupporting the
guideway are spaced at intervals of froﬁréppréximately 20 Eo
30 meters in a typical design. Extending bef%eén each of the
columns is a concrete beam which carries thervertical loads
imposed by the structufe and therpassing railroéd vehicles.
#hen considering thermally induéed'expanéion(of such aVSYSfem,
reference must be had bofh to the thermallyrinduced expansion or
contraction which occurs in the rail itéelf ahd'aléo,
consideration must be givén,to the thermally;induced;éipansion of
tﬁe concrete slabs. Typicélly, expansion,joiﬁts must.be used
between the concrete beams. By virtue of the mass ofﬂthe béam
it is wholly impractical to attempt to havé'any structure massive
enough to prevent the concrete slab from éXial movement.
Accordingly, columns afe designed so as'to provide for thermal

expansion or contraction of the slabs in the axial direction.
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As used throughout this specification the term "axial"
will be used to indicate forces or movement in a direction
parallel to the rails. There is an expansion joint at each
column which ensures that the concrete beams operate independently
of eaéh other as far as thermally induced forces are concerned
and do not transmit these forces to the next adjoining beam.
However, as the continuous welded rail is a single extending
metallic member the thermally induced expanéibn of the rail
is cumulative over distances between fixed points.

In prior art éystems heavy anchors are used on
spacings of up to one to two kilometers. These anchors provide
sufficient support to maintain the forces necessary to prevent
movement of the steel rails. Accordingly, the steel rail will
not move with respect to the ground. Howéver, the concrete beams
which extend axially along the guideway will expand and
contract and thus move with respect to the ground. Accordingly,
there is relative movement between the steel rail and the concrete
beam to which the rail is affixed by fasteners in typical prior
art systems. |

In typical prior art systems the fasteners are
embedded in the concrete beam.and supply up to 80% of the forces
necessary to constrain the steel rail to limit moveﬁent of the
rail under the effect of the forces generated by thermal effects;
While these prior art systems have been widely used the concrete
beam necessary to withstand such forces is particularly large
and expensive. Because the fasteners which are typically spaced
on approximately 50 cmrcentres pass the thermally induced

forces generated in the rail to the concrete beam there are
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strong axial forces generated in the concrete beams. The
beams thus must be designed to not only withstand the dead
and live loads of the train, wind loads, etc., but must in
addition have suitable strength in the axial direction for
tangent track to locate each of the fasteners and to withstand
the axial loading due to thermal effects transmitted to the
beaﬁs by the fasteners.

It is an object of this invention to provide a
system of installing rails upon a guideway wherein axial
thermally induced forces are not transmitted to the beams
constituting the guideway.

It is further an object of this invention to provide
a guideway wherein fasteners which are designed to transmit
axial loads generated by thermal effects to beams may be
eliminated.

It is a further object of this invention to provide a
process for installing continuous welded rail to a guideway
whereby axial forqes arising from thermal effects are not
transmitted to beams extending between columns or footings.

The above and other objects of this invention are
achieved by providing a guideway which permits relative movement
between the rails and the concrete beams in the axiél direction.
The guideway comprises columns and beams extending between said
columns. The continuous'welded rail is fixed to the columns
to prevent any relative axial movement between the rail and the
columns. The rail is prestressed in tension such that at all
temperatures below the maximum design temperature for operation

of the track system, the rail is maintained in tension. No

et ot s
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fasteners capable of transmitting significant axial forces are

‘required to affix the rail to the beams.

According to one aspect of this invention, a method
for installing a section of continuous welded rail for use with
railway vehicles and the like on a guldeway comprising columns
or other supports and a beam or beams extending between said
supports comprises:

placing a section of rail on said guideway,

fixing said section of rail to a first one of said
supports,

elongating a portion of said section of rail betweén
said first one of said supports and a second support and fixing
said section of rail to said second support, the amount of such
elongation being equal Eo the length that said rail would expand
for a temperature increase equal to the difference between the
maximum temperature of said rail at the time of fixiﬁg said
rail to said second support, for thélength between said first
and second supports.

According to anofher aspect of this invention, a
method for installing a plurality of sectionsfof tangent steel
rail for use with raillway vehicles and the like on é guideway,
saild guideway comprising a plurality of columns or other supports
and a beam or beams extending between pairs of supports comprises:

placing a first section of rail on said guideway and

fixing said first section of rail to one of said supports at a

first point of fixation,
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placing a secona section of rail on said guideway in
axial alignment with said first section of rail and axially
spacedé therefronm a distance "X",

fixing said second section of rail to another of said
supports at a second point of fixation,

elongating said first and second sections of rail
between said first and second points of fixation until said
rails are substantially abutting and'fixing said first and
second sections of rails to said supports between said first
end second points of fixation and to each other, |

where "X" is equal to the-iength that said rail
would expand for a temperature increase equal to the difference
between the maximum temperature at which said guideway is to
be operated and the temperature of said rails at the time of
fixing said second section over the length befween said first
and second points of fixation.

According to a further aspect of this invention, a
guideway for tangent track for railway vehicles and the like
comprises a plurality of columns or other supports and a beanm or
beams extending between the supports and a continuous welded rail
supported by sai%beams wherein said rail is fixgd to said suppor%é.
and wherein said rail is maintalned in tension between the
locations where said rail is fixed to said supports at all '
times when such guideway is operable.

A preferred embodiment oﬁ%he invention, and method
will now be discussed in greater detail‘inrassociathxwith the

following schematic diagrams in which :
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Figure 1 is a schematic illustration of an elevated

guideway according to the prior art;

Figure 1lb illustrates the thermally induced effect that

will occur in the system illustrated in Figure 1;

Figure 2 illustrates the thermally induced effect

in one of the beams illustrated in Figure 1;

Figure 3 illustrates a theoretical analysis of the beam

illustrated in Figure 2 wherein the rail and beam expand
equally in thermal effects; |

Figure 4 illustrates an embodiment of the invention;.

Figure 5 illustrates a single beam of Figure 1
and illustrates the thermally induced effects upon the rail
and beam;

Figure 6 illustrates a method for inétalling
continuous welded rail on a guideway in accordance with this
invention;

Figure 7 illustrates an embodiment of the method
for installing rail in accordance with the invention when the
sections of rail are of unequal length;

Figure 8 is a broken doWh‘isometrid sectional view
of a guideway and rail in accordance with this invention, and

Figure 9 is a vertical cross-sectional view through

the guideway of Figure 8.
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In order torfully understand the thermal forces
occurring in guideways refeience may be had to Figure 1
which illustrates, scheﬁétically,'the prior art guideways using
continuous welded rail. For the purposes of'therdeécription of
this preferred embodimenﬁmm will hereinafter use the term
"guideway". However, it,should be realiéea'that the term
"guideway” is intended to be broad enough to cover at grade
systems. With therat grade system the beam ﬁereinéfter reférred
to would be considered a slab supported fhroughout its length
by the road bed. 1In the at grade system the column hereinafter
referred to would be repléced by a footing or othei suitable
anchor point located in the ground.

Figure 1 illustrates an elevated guideway having
9 columns suppgrting beams having straight or tangenf track
located between anchors. 'The anchors are designated by the
numerals 10 and 12 and the columns are‘designated by the
numbers 14, 16, 18, 20, 22, 24, 26, 28 and'30. Tt will be
observed that column 22 is in -the centre of:the length defined by
the distance between the two anchors 10 and 12. |

Each of the columns 14 through 30'supports two endé
of adjacent beams. The beams ére showﬁ ianigure 1 as 42; 44,
46, 48, 50, 52, 54, 56, 58 and 60. The rail is shown as line 70.

Under the effect of increased temperature the
continuous welded rail would attempt to ékpandriﬁ either
direction axially away from the cenfre point defined by column 22.
This is illustrated in Figure 1lb. For the purpoées of
illustration in the drawing, expansion to the'right has been

identified by a positive sign, while expansion to the left is
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identified by a negative sign. It will be realized by those
skilled in the art that the movement of the rail with respect
to each column is cumulative. If the length of rail between
columns 22 and 24 may be considered to be a unit length for which
an expansion of +2 occurs, then, the portion of the rail
immediétely above column 26 would attempt to expand a distance
of +4, the portion immediately above column 28 would attempt
to expand +6 and so on as shown for each column until the
amount reaches +10 and -10 at each of the anchors 12 and 10
respectiﬁely. Because of expansion joints between each of the
adjoining concrete beams there is no cumulative thermally induced
expansiqn of the beams and each beam may be considered to
expand 2 units. The concrete and the rail have approximately
the same coefficient of thermal expansion. The beams, however,
will expand in both directions so that the length of expansion
of the ends of the beams may be considered to be of opposite
directions.

A single beam 54 is shown in Figure 2 schematically.
If the beam is considered aé an independent member for
expansion and contractionAin.the'éxial direction and if the
beam is considered to have a unit length and a total expansion
of 2 units, then it may be observed that the right hand end
of beam 54 as shown in Figure 2 will expand outwardly a
distance of +i. Similarly, the left hand end of beam 54 will
expand outwardly ardistance ~1. However, as indicated above,
the rail mounted on this beam which is expanding from its

centre point defined by column 22, will expand only outwardly

to the right in the positive direction. The expansion of

'
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the rail at column 24 is +2 whereas the expansion at column 26
is +4. Accordingly, the rail relative to the beam has undergone
considerable movement. The fasteners employed to locate the
rail to the beam are then put under severe axial loading and
the axial loads are transferred to the beam. The beam is free
to slide along the columns 26 and 24. However, there is
friction provided and accordingly, the axial forces developed
in the beam can be as high as the weight of the 5eam‘itse1f
assuming a coefficient of friction of 1.0 between the beam and
its supporting columns 24 and 26. The thermal force transferred
to the beam can be quite significant.

In order to assist in understanding this invention,
it is helpful to consider the solution to the prior art problems
from a theoretical point of view as constituting a number of
conceptual steps. As a first step, assume that the rail rather
than being fixed to the beam with fasteners merely rests in a
guidance channel within the beam 54. Also, consider that in
place of fixing the rail .to the beam using typical fasteners
that the rail is fixed diréétly to each of the columns 24 and 26
as shown schematically in Figure 3. The rail 70 is fixed to
column 26 at point 72 aﬁd to column 24 at point 74.. By fixing
the rail to each of the columns at 72 and 74 and assuming that
each of these columns 24 and 26 have sufficient bending moment
strength to be considered as anchors, then both the beam 54 and
the section of rail 70 between points 72 and 74 have the same
centre line 76. Thermally induced expansion or contraction
of the rail or the beam provides for identical expansion as

shown in Figure 3. The right hand end of beam 54 will expand an
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amount of +1 and the left hand amount will expandlglpﬁilgﬁisil.
The portions of the rail directly over the ends of the
beam 54 will similarly expand +1 and -1 aséuming that the
concrete and the steel have the same coefficient of expaﬁsion.
It will be understood by those skilled in the art that concrete
used for the purposes of a guideway will have essentially the
same coefficient of expansion over all practical temperatures
as steel.

Assuming that the conceptual second step of this
design is to occur consider that the section of rail 70 extending
between points 72 and 74 is maintained in tension. Fasteners
are required with respect to conventional systems to prevent’
the buckling of the rail under the compressive forces normally
exerted by the anchors when the temperature increases beyond
the installation temperature. If however, the réil is kept in
tension, then there is no need for such fasteners. For this
reason, the rail may simply be placed in a guidance channel
contained within the beam 54. If rail 70 is in tension at all
'tiﬁes the rail will be self-aligning. .In installing such a
system .a temperature must be chosen for eaqh geographic area,
which will be the highest temperature under which the system
is designed féf operation. The rail 70 ié installed in such
a manner, to be explained more particularly hereinafter,
that the rail 70 will always be in tension when the teméerature
is less than the design temperature. Obviously, as one skilled

in the art will well appreciate, as the ambient temperature of

the rail increases beyond that at which the rail was installed,

the rail will attempt to expand and will thereby decrease the
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tension. It is however important to this design that the raii
be maintained in tension at all times when the system is operable.

The third step in this conceptual analysis is the
recognition that by virtue of the fact that no fasteners are
required then the beam may be designed with regard only to
the loads imposed by the dead and live loads of the vehicle and
such other forces as wind loads and curve forces, etc. as
would normally be involved. The elimination of the axial loads
imposed by thermally induéed expansion of the rail, ensures |
that the beam may be then lighter.

The final conceptual step in this design is the
recognition that because the beam is itself lighter the
column supporting the beam can also be made slightly lighter.
It should be understood however that the columns required by
the guideway of this invention must carry the same bending
moment as would have been previously applied in prior art
designs. The saving is in elimination of costly fasteners and
in the mass of the beams and in the reduced maintenance.

Figure 4 is similér to Figure 1 and illustrates
schematically a guideway in accordance with this invéntidn.

In a section of tangentitrack of theisame length as that |
shown in Figure 1 a number of columns 114, 116, 118, 120,

122, 124, 126, 128 and 130 support a guideway comprising a series
of beams 142, 144, 146, 148, 150, 152, i54, 156, 158 and 160.

It will be observed that large anchors equivalent to anchors

10 and 12 of Figure 1 have been eliminated from the guideway.
Column 122 is the centre line of the section of tangent track

which is under analysis and the direction of thermally induced

wi

g
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expansion and forces on each of the columnS'may be analysed.
Ho&ever, because the rail is fixed to each cblumn, column 122
isrnot the centre line of expansion for each section of rail
betweén columns. To more clearly appreciate the difference
reference should be made to Figure 5 which illustrates columns
124 ana 126 and beams 152, 154 and 156. The rail is shown as line
170.

Each section of rail and underlying beam in a tangent
section of track will be similar. The centre line of the
section between columns 124 and 126 is shown as 176. The
rail is fixed to column 124 at 174 and to column 126 at 172. The
ends of beam 154 will each extend outwardly from éentre
line 176 a distance of -1 unit under thermally induced effects.
This expansion occurs by sliding along the expansion space
provided at each column.

Rail 170 is maintained in tension. Accordingly, as the
rail expands under thermally induced effects the magnitude of the
tensile stress in the rail will decrease. As temperature decreases
the tensile stress in the rail 170 will increase.

' As the rail 170 is maintained in tension at all
temperétures below the design temperature and as the rail is
cbntinuous the axial forces at each column will be equal and
opposite. Accordingly, for those columns in the centre of a
length of tangent track such as 120, 122 and 124 there will be
no bending moment applied to the column. However, for those
golumns at the end of the section under consideration such as
114 and 130, there will be an inward force exerted by the

tensile stresses in the rail. The cooler the temperature below
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the design tempercture, the greater will be the tensile stress in
the rail and the greater the forces applied to the end columﬁé
114 and 130. These columns accordingly mustrprovide support
for the bending moment in the columns. |

It should be appreciated that in the prior art désigns
the anchors were required because the rail was nbt affixed to
the columns diréctly. In prior art designs the loads from the
rail were absorbed first by the fasteners which Qéssed the
axial forces into the beams which then passed the load to the
columns. As the fasteners in use today typically cannot absorb
more than 80% Qf the stresses induced by thermal expansion, the
anchors were required. With the éystem according to this
invention the rail is fixed directly to each of the columns and
accordingly the stresses within each section 0f rail between
the columns are transferred to and supported directly by
the columns. The columns 114 and 130 thus are supported in part"
by the adjacent columns 128 and 116 respectively. Over a
considerable length of tangent track it will be obsexrved that
the columns toward the centre of the tangent track are
experiencing little or no axial force under the tensile stress,
whereas those columns toward the end of each éection of tangent
track will absorb the tensile forces.

However, as a matter of safety it will be well
understood that in the event of a breakage in the track, any
one of the éolumns might at some time or other be considered to
be an end column. Thus, all of the'columns 114 through to 130
are designed of equal strength and act to mutually support the

axial loads imposed by thermal forces.
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In oxrder to understand the process for installing
the rail such that it is always in tension, reference should -
be had to Figuré 6. ' Figure 6 diagrammatically illustrates
seven columns 178, 180, 182, 184, 186, 188 and 190. As the
beams do not play any role in fixing the tracks, the beam
numbers have been deleted from the diagrammatic view in oxder
to fully understand the process for installing the track to the
guideway. Each of the columns will be assumed to be on an
equal spaced pattern. Although not all columns need be
spaced equally the columns should conveniently be spaced in pairs
for reasons which will be understood and explained hereinaftei.
A first section of rail 200 is placed over the guiaeway. It
will be observed that rail 200 is of a length approximately
equal to two of the spans between the columns., A second rail
202 is placed in axial alignment with rail 200 separated by a
distance "X" from raii 200. Rail 200 is then fixed to column
182 at the centre line of the column at a point 183. Rail 202
is similarly affixed to the centre line of column 186 at a point
187. The normal mode of fixing the rail to the columns will
be by welding and the colpmns will be provided with a substantial
steel plate on their uppermost surfacé for accommodating and
facilitating this welding operation. The temperature of the rails
200 and 202 must be determined prior to establishing the
distance "X". Using equipment well-known in the art the rails
200 and 202 are then stretched against each other so as to abut.
Such rail stretching equipment is well-known
to those skilled in the art. As the two rails are identical

the ends will meet at the centre line of column 184 at which
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time the two rails are then welded directly to a similar
steel plate at the top of column 184. The rails may also be
butt welded, one to each other, or other fillerrmay be used so
as to provide the continuous welded rail joint all in accordance
with well~known technology.

It is to be observed that the point of fixation to
column 184 is equidistant between the points 183 and 187 of
fixation of the rails 200 and 202 prior to stretching. The
distance "X" for any particular installation is determined by
taking the temperature of the rail immediately prior to fixiqg
to columns 182 and 186. The length "X" is then the distance
over which the rail being installed for the length between the
centre line of columns 182 and 186 would ekpand for the
difference in temperature between the design temperature of the
track system and the temperature of the rails. The distance

"X" will depend upon the particular rail being used. The

designer must also realize that as the temperature cools

below the design temperature the tensile stress in the rails will
increase. Acéordingly, the rails must be designed to accommodate
the tensile stress that wiil occur at the lowest operating
temperature expected to be encountered for the geographic area
in which the rail is installed.

Figure 7 illustrates an embodiment of the method Qf
affixing as shown in Figure 6 with the exception that the
rail sections 210, 212 and 214 are of aifferent lengths. In this
illustration the rail 210 may be welded to column 222 at a
point 223 of the rail. Rail 212 is placed in aXiai alignment

with rail 210 and spaced apart a distance "X". Rail 212 is
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then welded to column 234 at point 235. It is to be noted that
column 228 to which rails 210 and 212 are £q be attached is
equidistant from points 223 and 235. Then as gxplaipedﬁwéth
reference to Figure 6 the rail stretching mechanism may be used
to draw the two ends together such that the réils may théﬁrbévl
welded to column 228 and to each other. Afterrwelding to. column
228 or while the rails are stretched the rails may be Qelded ﬁéi_
columns 224, 226 and 230, 232 respectivgly.

From analysing Figure 7 it ghould be recognized;that
the important point is that the rails must be affixed ﬁq;the:
supporting columns in such a manner that the railsrgreﬁstretcheq.
toward the midpoint between the first point of fixation. Thi;
enables the rails to be stretched against each other so as
to eliminate an outside anchor point. It is to be noted tﬁat
rail 212 is of a length approximately equal to the span between
5 columns. Thus after the step explained immediately above, .,
this rail 212 will be fixed to columns 228, 230,23% and7234. ‘fhe
next a&jacent rail 214 is then placed in axial alignment with
rail 212 and spaced therefrém a distance "X

zﬁf Rai152;4jmus;
be long enough to reach to or beyond column 242; Rail é;4,ié
affixed to column 242 at point 243. Column 238 is then o
equidistant f:om points 235 and 243. Rails 212 and 214 caﬁ<ﬁhen
be stretched toward each other and welded to column 238,ahdrto
each other. Note that the distances “Xl“ and "Xz“ would 

not be the same assuming temperaturehremains constant. This

is because a greater length of rail is being stretched to close

gap "Xl" than when closing gap "xz".
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In the foregéing it has been suggested that each
rail section should first be fixed to a column other than at °
the end of the rail. This permits an effiéient;sYstem of
stretching two sections of rail toward a midpoint. There may,
however, be situations where this is not possiﬁle. ‘Column
spacing may have to be unequal because of geographic factors.
The presence of curves may also reguire odd length sections.

To install rail according to this invention it is only;necessary
to have an anchor point against which £he rail may be pretensioned.
Accordingly, over short sections the rail may be installed by
fixihg the rail to a first column. The'rail'méy then be
prestressed in tension using the next column as aﬁ*anchor and
welding the rail to that column. |

Figure 8 is a broken awayiisometrié'section view
of a concrete beam having a track installed theieon in
‘accordance with the invention.

Figure 9 is a vertical cross-séctibn thrdugh the beam
of Figure 8. The rail 300 is supportéd in a'guidance groove
indicated generally as 302'éontained in the concrete beam 304.
Concrete beam 304 may be a simple concrete structure or may
involve any of the more sophisticated techniques of compound
éomplex structures involving various formé ofrreinfqrcing.

In the preferred embodiment the guidance groove would be lined
with a channel shaped steel member 306 to facilitate
construction of the track work sysfem, constant gauge and rail
alignment. It should be observed that the channel shaped steel
member 306 is only slightly wider than ﬁhe bottom flange of

the rail 300 such that the rail is partially maintained in axial

“ -
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alignment by the guidance groove. A re3111ent pad 308 may
be placed under the flange of the rall so as to minimize
the transmission of vibration and noise to the concrete structure.

As the rail 300 shown 1n Figures 8 and 9 1s under

tension, the rail will be self-allgnlng and has no tendency

to move within the groove. It should also be'understOOd by

those skilled in this field that the concrete béam 3041wi11,

in a typical situation, be precambered so as to have a'slight

upward curve. This slight uPWardrcurve together with the

tension in the rail 300 will be more than sufficient to maintain

the rail in its alignment. |
However, by reason of the unstable forées:in the

train as may ariserwhen approaching cufves oi the tendenéy'

of the train to yaw as it travéls along the bgth théie will

be some horizontal force perpendicular £o the éXié.Of the

rails. In order to support the ra11 agalnst ‘these horlzontal

forces a pair of controlling cllps are 1nstalled. These'

clips 310 and 312 illustrated 1n Flgure 8 comprise a'substantiaily

horizontal section which extends awéy from the rail anahnven'

the concrete portion of the beam 304 and a vertical seéfion 314 :

which is adjacent to the rail. Clip 310 is not shown in Figure

9 for greater clarity of other features. As the clips are

not intended to take any axial load the clips need not be in

direct contact with the rails. It is suggested that these

clips may best cbntact the rails through resilient padér316

shown in Figure 9 which willrassist in minimizing noise and

vibration transmission. It will_alsorbe obsérved that these

élips will not piovide any axial location of the rail and
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accordingly, will not transmit any axial forces to the beam
304. The controlling clips are each affixed to the beam 304 .
by means of simple lag bolts 320 and 3227respectively. The |
- controlling clips have an axial length of epproximately
15 cm and would be spaced along the guideway at intervals of
approximately 1 to 2 meters. Finallyrafter:installation of the
rails and controlling clips the entire channel is filled with
HL1 grade asphalt 326. The asphalt simply fills the channel
302 to prevent water and dlrt -accumulation thereln. In
addition it provides for a relatively flatter surface for the
guideway which may be advantageous fot safety;

It will be observed that according to this invention
a guideway has been provided which has ellmlnated the traditional
fasteners and thereby reduced the associated malntenance.
Similarly, by removing the axial loaae upon theibeam the beam
may be much lighter. By reason of the 1igntening of the beams _
the columns supporting the guidewey can aiso be reduced in size.
Each of these adventages is also applicable to ancatrgrade
system using continuous welded rail and a continuous oxr
discontinuous concretersleb. At grade75yetems arermuch easier
to design than elevated systems in that the elabrmay be a
continuous slab without use of eipansion joints. It is well-
known to those skilled in the art that contlnuous concrete slabs
will crack in time as a result of the thermally 1nduced forces.
This cracking is not of any significance to an at ‘ground
system where the slab is supported throughout its length by the
underlying earth. The system of thls 1nventlon may be used in at
ground systems if it is considered that each footlng for the

system takes the place of a column as descrlbed hereinabove.

\l
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By using such footings and by having sections of track which:
extend at least the distan¢e between such footings, then the -
track may be affixed to the footings inrthe same manner as
discussed above with respect to columns and thereby eiiminating
the need for the usual fasteners if the rail is pretensipned.
Accordingly, considerable savings both in installation and
maintenance will occur both in above grade and at grade instal-
lations using the track system of this invention arising from
elimination of the typical fasteners. Throughout this |
specification reference has been made to welding the raiis io
the columns. However, other means of fixation to fheﬂcglumns'

such as through bolting may be utilized without departing from

the scope of this invention.

rd
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Claims :
1. A method of installing tangent stecl rail on a
guideway for railway vehicles and the like, said guideway
comprising a plurality of spaced columﬂs or footings orrlike
supports and one or more beams extending between said supports,
-characterised in that the'method comprises: .
fixing a section of rail at a point along itsrlength.to one
of the supports, |
elongating said rail section and fixing the elongated
length toa further one of said sup@ofﬁs either directly
or through a further rail section, 7
a plurality of such rail,sectiqns being secured to each'other
and to the supports while in an elongated state to form a
continuous rail that is held under ténsiont
the elongation applied being at least substantially equal to
the amount of thermal expansion to the anticipated méximnm
operating temperature of the guideway as to maintain the
rail under tension. 7
é. A method accordiﬁg to claim 1 whefein the or at
least one rail section is installed in its'elongatéd state by
being secured fo said ?urfher support whiié'undef tension and
before it is secured to a further rail éection}' |
5. A method according to claim 1 ﬁheréin the or at least
one axially aligﬁed pair of rail sections are disposed with
their ends adjacent but spaced apart and are each fixed to a

respective support at a respective first fixing point on each .
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rail section, both said first fixing points being remote from
said adjacent ends, the rail sections then being elongated |
under tension to bring sajd adjacent ends together whereupon

the sections are fixed together in théir elongated state.
4, A method according to claim 3 wherein said first
points of fixing of said pair of rail sections are equidistant
from said adjacent ends.

5. A method according to claim 3 or claim 4 wherein at
least one of said rail sections has said first fixing point
intermediate its ends. |

6. A method according to any one of the preceding claims
whérein each end of the or at least one of the rail sections

is fixed to a support.

7. A guideway for a tangent track for railway vehicles
and the like comprising a plurality of spaced supports comprising
columns or footings or the like, one or more beams extending
between the supports, characterised in that a continuous welded
rail (70, 170, 300) laid on.said beam or beams is fixed to said
supports at‘spac§q~100ations along its length iﬁ such a wéy that
said rail is maiﬁfained in tension between the locations where
said rail is fixéd to saidrsupports.

8. A guideway according to claim 7 wherein said rail is’
located with respect to said beam or beams by means of a plurality
of controlling clips (310, 312) at spaced locations along said rail,
each of said clips comprising a first-substantially horizontal
flange and means securing said horizontal flange to the associated

beam and a substantially vertical flange (314) adjacent to a

vertical flange of said rail.
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a. A guideway according to claim 7/ or claim 8 comprising

a guidance groove (302) for locating said rail with respect to the
beam or beams. 7 7 |
10. A guideway according to claim 8 toggﬁher’with claim 9
wherein said guidance groove contains a resilient pad (308) on which
said rail is supported and wherein a spacer of resilient material
(316) is disposed between each of said controlling clips and

said rail. 7

1. A guideway according to anyrcne of claims 7 to 10
wherein the beam or beams is or are arranged tq be substantially

isolated from thermally induced fOrces;arising in said rail.
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