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Possible approaches for railML 2.x and 3.0
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Problem: Modelling curves
Alignment element Transition Bend
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— ProRail, OBB, SBB, RFF
Modelling in railML 2.x
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— Option 2: The transitionLength attribute
— Example
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Problem

Modelling of Curves (1/3)

7 Option 1: cicular arc
with designed radius
and set border points

For R =450 m:
f=59m
b=706.86m

AX1=0m Ax2=59m
Ayl=0m Ay2=59m
AR=0m

Ab =2.04 m
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Problem

Modelling of Curves (2/3)

7 Option 2: cicular arc
with designed radius
and adapated border
points

For R =450 m:

f=59m

b=718.66 m

AX1=0m Ax2=59m
Ayl =59m 4y2=0m
AR=0m

Ab =9.76 m
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Problem

Modelling of Curves (3/3)

7 Option 3: cicular arc
with adapted radius and
set border points

For R =450 m:
f=59m
b=716.17m

AX1=0m Ax2=0m
Ayl=0m Ay2=0m
AR=59m
Ab=7.3m
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Alignment element Transition Bend (1/2)

A

k=1000/r
7 e.g. clothoid: linear oo
. . _Kue 2D
mcreasmg curvature Ky = kue * Sx / |Sue — Sual
dk = const.
case 1: Connection between straight =0
line and circular arc e . ; s
= e —
Sua Sue
k=1000/r %
I(UE
Kx = kue * Sx ! |Sue — Sual
kUA
case 2: Connection between two
circular arcs with different radii . : s
“<— Sy >
Sua SuE
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Alignment element Transition Bend (2/2)

— There are no errors of
the radius or the border
point positions

For R =450 m:
f=59m

b=708.9m /
AX1=0m Ax2=0m
Ayl=0m Ay2=0m
AR=0m

Ab=0m
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X1 = UA
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Examples from Europe (1/4)
ProRaill

—Z Type:
7 Cubic parabola
7 Clothoide
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type

(X,Y)z

AY

Source: Dirk Kes
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Examples from Europe (2/4)
OBB

—Z Type:
— Clothoide
—~Z Wiener Bogen
—Z BLOSS-Bogen
7 Alternative transition bend

Source: Andreas Pinzendhler
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Examples from Europe (3/4)
SBB

S1
7\
S2
type
M
>
—Z Type:
— Clothoide
Source: Thomas Kauer
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Examples from Europe (4/4)
RFF

S1
7\
U, s,
type
—Z Type:
7 Clothoide
7 Doucine
Source: Gilles Dessagne
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Infrastructure

id [GenericID]
name [GenericName]
description
[ElementDescription]
version [RailMLVersion]
mi:base [anyURI]
timetableRef [GenericRef]
rollingstockRef [GenericRef]

Tracks

Track

id [GenericID]
name [GenericName]
description
[ElementDescription]

type [TrackType] =
{mainTrack, secondaryTrack,
connectingTrack,
sidingTrack, stationTrack}
mainDir [DirValidity] = {none,
up, down, both, unknown}
infraAttrGroupRef
[GenericRef]

0.1

TrackElements

Modelling in raillML 2.x

7 Two possible approaches using the radiusChange element

0.1
0.1 . [ - 0.1 0.1 - 0.1 ‘ 0.1 ‘ 0.1 I 0.1 [ 0.1 | .
SpeedChanges. GradientChanges RadiusChanges ElectrificationChanges AxleWeightChanges GaugeChanges. GeoMappings Tunnels Bridges LevelCrossings
o.n 0.n o.n 0.n o.n o.n o.n 0.n o.n 0.n

SpeedChange GradientChange RadiusChange ElectrificationChange AxleWeightChange GaugeChange GeoMapping Tunnel Bridge LevelCrossing
id [GenericID] id [GenericID] id [GenericID] id [GenericID] id [GenericID] id [GenericID] id [GenericID] id [GenericID] id [GenericID] id [GenericID]
name [GenericName] name [GenericName] name [GenericName] name [GenericName] name [GenericName] name [GenericName] name [GenericName] name [GenericName] name [GenericName] name [GenericName]
description description description description description description description description description description
[ElementDescription] [ElementDescription] [ElementDescription] [ElementDescription] [ElementDescription] [ElementD [ElementD [ElementD [ElementDescription] [ElementDescription]

pos [LengthM]
absPos [LengthM]
absPosOfiset [LengthM]

dir [Dirvalidity] = {none, up,
down, both, unknown}
trainCategory [TrainCategory]
status [string]

VMax [SpeedKmPerHour]

pos [LengthM]
absPos [LengthM]
absPosOffset [LengthM]
dir [Dirvalidity] = {none, up,
down, both, unknown}
slope [GradientPromille]
transitionLength [LengthM]
transitionRadius [RadiusM]

pos [LengthM]
absPos [LengthM]
absPosOfiset [LengthM]
dir [Dirvalidity] = {none, up,
down, both, unknown}
radius [RadiusM]
superelevation [LengthMM]

pos [LengthM]
absPos [LengthM]
absPosOffset [LengthM]
dir [Dirvalidity] = {none, up,
down, both, unknown}
type [ElectrificationType] =
none, {overhead, 3rdRail,
sideRail}

voltage
[ElectrificationVoltage] =
15000, {600, 750, 1500,
3000, 25000, 50000}
frequency [Frequency] =
16.667

pos [LengthM]
absPos [LengthM]
absPosOfiset [LengthM]
dir [Dirvalidity] = {none, up,
down, both, unknown}
value [WeightTons]
meterload

pos [LengthM]
absPos [LengthM]
absPosOffset [LengthM]
dir [Dirvalidity] = {none, up,
down, both, unknown}
value [LengthMM] = 1435

pos [LengthM]
absPos [LengthM]
absPosOffset [LengthM]

pos [LengthM]
absPos [LengthM]
absPosOffset [LengthM]

dir [Dirvalidity] = {none, up,
down, both, unknown}
length [LengthM]
crossSection [LengthM]
kind [TunnelType] = {natural
stone, quarryStone, brick,
concrete}

pos [LengthM]
absPos [LengthM]
absPosOfiset [LengthM]
dir [Dirvalidity] = {none, up,
down, both, unknown}
length [LengthM]

kind [string]

meterload
[MeterloadTonsPerMeter]

pos [LengthM]
absPos [LengthM]
absPosOffset [LengthM]

dir [Dirvalidity] = {none, up,
down, both, unknown}
length [LengthM] = 0.000
angle [AngleDegQuadrant] =
90

protection [string] = none

vMax [SpeedkmPerHour] 0.1
o1 isolatedSection [boolean] = o1
- false - o1
‘ 0.1
0.1
GeoCoord GeoCoord GeoCoord GeoCoord GeoCoord GeoCoord GeoCoord GeoCoord GeoCoord GeoCoord

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]

coord [CoordinateList]
extraHeight [double]
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Modelling in raillML 2.x
Option 1 — Describing the radiusChange element

element rail:eRadiusChanges/radiusChange

dizgram e —
rail:tRadiusChange _|

namespace | hitp: e railmlorgdzchemas2009

type | railtRadiugChange

children | geoCoord

attributes | Mame Type ze Default Fixed
idd rail tGenericlD required
Name railtGenericMame .
description rail:tElemertlescription | << string
pos rail-tLencgthhd required
abzPos rail-tLencthhd
ahsPosOffzet rail:tLencthhd optional
dir rail:t0iraliclity
radiuz rail tRadiuzhl required
supereleyation rail:tLencthhitd

zource | =xzelement name="radiuzChange" type="railtRadiuzChange" minCcourz="0" maxCOcourz="unbounded"’=
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Modelling in raillML 2.x
Option 1 — Describing the radiusChange element

=7 Optional attribute description is used for describing the type of the curve:
7 ,UA" — connection between transition bend and straight line (k = 0) or circular arc 1 (k1

< k2)

—

NN N N NN

—

,UA cubicParabola“
,UA parabola4“

,UA clothoide*

.UA_ WienerBogen*
.UA BlossBogen*
,UA_ Sinusoide*

,UA Cosinusoide”
-UA other"

7 ,UE" - connection between transition bend and circular arc (k > 0) resp. circular arc 2
(k2 > k1)

7 <empty> - connection between circular arcs with different radii without transition bend
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Modelling in raillML 2.x
Option 2 — TransitionLength attribute

element rail:eRadiusChanges/radiusChange

diagram r——
| rail:tRadiusChange _|
radiusChange EI'—(—-H—:E- S :l:l-l?:l:-lé;:l;:l-r-tl-- |
namespace | hitp: e railmlorgdzchemas2009
type | railtRadiugChange
children | geoCoord
attributes | Mame Type ze Default Fixed
idd rail tGenericlD required
NaMme railtizenerichame
description railtElementDescription
pos rail-tLencgthhd required
abzPos rail-tLencthhd
ahsPosOffzet rail:tLencthhd optional
dir rail:t0iraliclity
radiuz rail tRadiuzhl required
L enmaralanation pailtl_ancdikdbd .
transitionLength rail:tLengthM optional | 4 new attribute
zource | =xzelement name="radiuzChange" type="railtRadiuzChange" minCcourz="0" maxCOcourz="unbounded"’=
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Modelling in raillML 2.x
Option 2 — TransitionLength attribute

7 New attribute transitionLength describes length of transition bend:
7 =0 for direct connection between straight lines and circular arcs
7 =st> 0 for a connection with a transition bend of length s;
7 The attribute needs to be set optional (for compatibility).

7 Remarks:
7 Distance between two radiusChange points covers length of circular arc + transition
curves.
7  The type of the transition bend is not specified.

Deutsches Zentrum ®
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Modelling in raillML 2.x
Example

7 Transition bend as a connecting element between a straight line and a
circular arc (representation in the map):

UA
7\
U
T UE
k=0
ks
7
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Modelling in raillML 2.x
Example

—~ Option 1: mark the transition bend by two specified radiusChange
elements (,UA x" and ,UE")

radiusChange 1

(r=ro, .
desc = ,UA_clothoide®) radiusChange 2
(r=r,
. desc = ,UE")
ko =0
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Modelling in raillML 2.x
Example

— Option 2: mark the transition bend by using the new radiusChange
attribute transitionLength s; (and the description attribute?):

|
radiusChange | >
(r=rq, st, desc ?) :

I
@, |
I
T | UE
k=0

ks

,
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Deutsches Zentrum ®

Conclusion

Transition bends can be modelled in railML 2.x without major changes of
the basic infrastructure schema.

Therefore it is necessary to specify the existing radiusChange objects
being transition bend starting (UA) and transition bend ending (UE)
points.

Alternatively the radiusChange element can be modified by adding a new
attribute transitionLength that describes the length of the transition
bend starting from there.

Between UA and UE the position-dependent radius resp. the curvature
can be calculated by using appropriate functions, e.g. a linear clothoid
model. Therefore, it is necessary to name the transition curve type.
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Outlook: Modelling in railML 3

7 Independent modelling of the track geometry in all dimensions:
7 Horizontal curves - radius
—~ Gradient curves - slope
=7 Superelevation curves - superelevation

slope =0
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Outlook: Modelling in railML 3
Horizontal Curves

7 Straight lines
— Arcs
— Transition curves

Type = straight

UE Radius =, 0"
Apazimuth = 0
s; = UA 8} —————— T T T T
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Outlook: Modelling in railML 3
Horizontal Curves

7 Straight lines
- Arcs
— Transition curves

Type = arc
UE Radius = const.
Aazimuth
s, = UA 8} —————— ST T T T
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Outlook: Modelling in railML 3
Horizontal Curves

7 Straight lines
- Arcs
— Transition curves

Type = clothoide, ...

UE ARadius
Aazimuth
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Outlook: Modelling in railML 3
Horizontal Curves UE

UA=Ss,

Te

7 Straight lines
7 Arcs 4

=7 Transition curves ©
R+f

. <xs:simpleType name="tHorizontalCurveType™:
curveType (required) | <:union>
o <xs5:s5impleTypes
deltaAZ|muth [deg] <xsirestriction base="xs:string">
. <xs:enumeration value="straight” /:
rEi(lejE; [rY]] <ws:enumeration value="arc” />
<ws:enumeration wvalue="cubicParabola” /*
<ws:enumeration value="clothoide™ />
<ws:enumeration wvalue="curvelWiener” />
<ws:enumeration wvalue="curveBloss" />
<ws:enumeration value="sinusoide™ /»
<wsienumeration value="cosinusoide”™ /»
<xsrenumeration value="doucine” />
S <fws:restrictions L
</xs:simpleType>
<xs:simpleTypes
<us:restriction base="rail:tOtherEnumerationValus™ />
</xs:simpleType>
<fwsunion
</xsisimpleTypes
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infrasbrucbure

Thank you for your attention!

Christian Rahmig
coord@infrastructure.railML.org ~
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