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AGENDA

Short intro into GEDO NovaTrack software
Key features

Standard workflows & special case
Live demo

Reference & Support information
Questions

@
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Goals within track maintenance and renewal

Route re-construction
New track layouts
Plain line renewal
S&C renewal and refurbishment
Maintenance works

Sidings renewals / maintenance

Control by Design

Reduction of maintenance/renewal cycles

Avoid issues with the clearances to the structures

Increase in life of track infrastructure

Track improvements by detecting geometry irregularities

Always known the initial track position

Increase construction asset utilization @
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Typical issues with alighment data

Challenges with track design alignments:

Design alignment data is not available or partial

Transition tangents are moved due to the relative tamping process
Both vertical and horizontal radii are drifted from the original design
Cant alignment is off from design

No control of clearances before and after re-alignment A

Track alignments:

- Initial design A A
- Existing

(R T H
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Consequences of bad™ track maintenance

Vmax =120 - 250 km/h

LU

LT TR

LN
Time .".oJa"...-[-uuu-}.ﬁﬁuu"ul---
Left to righte Right to left

Y

real cant deficienc

_ -Illl-l..:

Fe

1

J-eft 1o right

({({{?% ((I{[{%JJ}}} #i

Effects of transverse accelerations on passengers

Real versing after a lot of relative
bdse tamping

Theoretical versine

B a.'g‘aﬁz:r;;.

Source: UIC

| Typical ride confort problem |
Straight line Transition curve 300m Plain cure 400m Transition cure 300m Straight line
Cant H
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What is Trimble GEDO NovaTrack ?

Trimble GEDO NovaTrack — software for analysis of existing
track geometry and approximation with best fit design
alignment geometry elements

Primary applications

Create design alignment data for track maintenance (design tamping)
Evaluation of existing track geometry parameters

Checking historical alignment data against existing track position
Adjustment of old design alignment to match with existing track

n
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GEDO NovaTrack - finding best-fit alighment solution

Key functionality and features:

Automatic alignment fitting based on existing track measurement data
Curvature prediction using 1/R curvature and Direction Analysis
Clearance info during alignment adjustment process

Calculation of design speed and cant

Check alignment conformity against design regulations
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E Data flow - from field to rail specific application

[ Measurements/Scan }{ Processing 1 Re-Alignment I ArPaIy:.:,ls Proquc'.uon
applications applications
GEDO Office

GEDO REC . bt GEDO Office
DG /—\.’ ‘ Measured existing tracks ‘

GEDO VORSYS

TBC

Measured existing track
(rail) points

GEDO Scan Office \

Measured tracks

Extracted existing tracks ‘

GEDO NovaTrack

T S T m—————
fie_Eét_iew Toon_indou_tiep

‘ Topographical objects ‘

J
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GEDO Scan Office

o /

-
|
|

Dynamic clearance ‘
analysis

OHL lines

‘ Structures & Platforms ‘

CAD/BIM Software

Detail track design

L

7

Tamping/QA

Deformation
Monitoring

\
Machine Control ‘
/
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Alignment processing workflows

Recommended workflows for track re-alignment

Complete
re-alignment

HA/VA method

Import .GTD track data

Semi-automatic or automatic
HA fitting

Adjustment HA elements.
Reduction HA offsets

Automatic VA fitting, reduction
of VA offsets

Cant and speed calculation
(optional)

Design alignment export to
TDT/HDT/UDT files

GRS RERORE

TRANSFORMING THE WAY THE WORLD WORKS

Horizontal
re-alignment

HA method

Import .GTD track data

Semi-automatic or automatic
HA fitting

Adjustment HA elements.
Reduction HA offsets

Design alignment output to
TDT file

00

Vertical
re-alignment

VA method

Import .GTD track data

Automatic VA fitting

Design alignment output to
HDT file

Q

!‘!

! ~ : ]
Fi \
I 3 1

Verification of
alignment

Verification method

Import .GTD track data

Import design alignment

Check HA/VA offsets and
compliance with rules

1

& Trimble.



Track survey data input. Option #1

Input measurement data:

Track measurements in the GEDO Track Data .GTD format:
Center line (X, Y)
Elevation (H, lower rail)

Measured Cant

& Trimble.



Track survey data input. Option #2

Data input from other track survey sources:
Track points in XML (.cgPoint) or .CSV format:

point name and code (code for left/right rail or axis)
point coordinates (left/right rail or axis)

coordinate precision 5 decimals or more

& Trimble.



Requirements for track measurement data (input)

Input data specification:

Interval between measured points

depending on track quality/complexity/application: 0.5 -3 m

Measured point coverage:

measurements must start/end in a straight or radii element (at least 50 m)

measurements should not start/end in the transition

the gaps are allowed in the measurement data

235.355
e————
57293

TRANSFORMING THE WAY THE WORLD WORKS
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Workflow. Step 1. Data input.
Import of measured track data (.GTD)

§# GEDO NovaTrack - toru_1.gtd

— [m] X
File Edit View Tools Window Help
B Horizontal map [= |[@ | 52 || f# Vertical map [r=e][-E] =
. . 148 . 00—
| Horizontal view
o 7001 gy,
| Vertical view
145 00—+
144.00—+
143 .00+
142 00—+
t
o 250 500 750
4o Cant (zm)
48
23
0
=23 . .
Cant diagram view
-€9
185 573252 149,983938 || |Nmb=1 (Lin) Fronw: -0.000. 143,643 To: 273 633, 143,716 Lengih=274 857 MC=1 rom HO=0 rnY0=-48 ram Code= SRR ¢ [HOM SOnL

(0 H
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Workflow. Step 2. Selecting calculation settings

Selecting chainage range: from — to chainage
Selecting calculation profile (based on application or track type)
Selecting alighment calc. scope: HA/VA, HA, VA or Validation

o oo 5P - o X

dow Help

% &% St Q@ poyaTrack Analyze plug-ins

Calculation settings:

Selecied pinise] & Lreate profile...
HighSpeed 200 kmih Edit prafile.

-~ | General track geometry evaluation | .
¥ | Re-alignment OKd_track |v e ..
W“N Selected Analysis Method Start & End Chainage :
7| [MovaTrack 30 -] ‘30 | |153_95
Calculation applies to : Measured data status:
o .
teasured points read 344
LRSS — - Huorizontal &lignment Duplicate points - (1) 0
Wertical Alignment 2 " " 0
I — |1 ssumed as measured enor
! ESE— N + Measured points deleted 0
Minimum straight line length 5 ;
Horizontal offset (cm) Win_ it 0 Measured points to analyse 344

[ Include dsleted paints

O S
MNumber of iterations:
| .~ umber of iterations;

OK - Analyze Cancel

TRANSFORMING THE WAY THE WORLD WORKS
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Workflow. Step 3. Automatic alignment fitting

Point approximation with alignment elements

Novatrack 3.0

‘Pre-design”

Better automatic prediction

Consistent geometry

Aimed for re-construction

8 GEDO NovaTrack - [Horizontal map]

# File Edt View Tools Window Help

o

X

Regression w/ Transitions

‘Smoothing”

Follows existing track

Erratic combinations of elements

FEHE 2 B % 87 KRRQR | 4T WAS K RD RED L S

SaY U MEAEEES B 5

Suitable smoothing tamping
8 GEDO NovaTrack - [Horizontal map] - o X
@ File Edit View Tools Window Help - & x
FHB 2C B Y% &2 [WRAR |75 ([BAS (K 20 AEADLO ST W MEEEEE (|5

209346277 257903164 | &) [Nmb-3 (C) »-257551.207 y-210297.759 Sta-505.653 L-487.851 R-2365.660 MC-108 mm HO-123 mm V0-3 mm Code-H-0.006 / V-0 [IESEEENN (P [NUM ECAL

S Trimble.



Workflow. Step 4. Automatic fitting result

Design alignment result after automatic alignment fitting

¥ GEDO NovaTrack - Day 1-2 mod2

- - =] X
file Edt View Jools Window Help

W 2C B % &Y WtqQ@ | - BAS & 70 FEHNS S Aoy # HEEFEENR

4 Horizontal map

0,000}
of

: Straight line
@ Transition
m@ ™ Radius/Arc
- el - Invalid fitting

Speed/ Cant diagram view

Vertical offset (cm)

— VA alignment offsets F

| HA alignment offsets |

| 1/R curvature band |

TRANSFORMING THE WAY THE WORLD WORKS
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Workflow. Step 5. Semi-automatic alighment fitting

Using HA curvature/direction analysis diagram:
to adjust proposed HA alignment configuration
to set preliminar element configuration & tangent point positions

8 Analysis map - Curvature 7 lo [[E] 52 | @ Analysis map - Direction o e 2 |

| 1/R curvature analysis | [ Direction change analysis |

B Straight line (A) EEEEE  Radius/Arc (A)
EE Transition -~ Invalid fitting

O Preliminary tangent location

n
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Workflow. Step 6. HA alignment fine-tunning

Adjusting HA elements to minimize horizontal offsets:

direct element editing using parametric data

L ———— - o x
Fle Edit View Tooks Window Help
- Horizontal map o] B

| Horizontal view

] [ Analysis diagram | ~_

| Offset diagrams |

s B N Tmszeos 10312593258 MG e 0 BT
-
ANSFORMING THE WAY THE WORLD WORKS ‘@ Irlmble
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Workflow. Step 7. VA alighment establishment

Establishment and adjust of VA elements :

draft VA alignment smoothing using calculation profile setting

VA element parametric editing to minimise vertical offsets

8 GEDO NovaTrack - toru_1.gtd
File Edit View Jools Window Help

! Vertical map.

ogsE sE02

025 sE03

0.35E SE2

z)1sE sEez

e )
|

142.00+

02z=Els
=

() b2 6L

=2

Soe=elg

(847 D005

uE=ElS

[CEREFIEN)

-

129
(ad7) glaz=

e
=5

(8c) 24651

165

ook

(daH) 000G+=21 [}

4=t

ape=els
(daH) 26 +=8

o 100

WVertical offset (cm)

158212763 147.923586 | @ Nmb=10 (Arc] From: 676.643, 144.687 To: 705.318, 144.976 Length=28.663 MC=0 mm H0=24 mm VO=17 mm Code=

(e

Vertical Alignment - Element number: 17 X
Input -Line
Sttt End
sTA | B03.776] 2 574 [ 861788 [ 2
z | 2231|F z | 287.149) £
Fiesult
Statt End
STA: 603776 STA: 861788
Z . 28243 z . 297149

Length:  258.046 Gradient  18.286

<< Previous element Next element >3

Calculate Close

B Straight line (A)

Vertical Alignment - Element number : 16 X

Input - Arc

Angular pint
Radus| 71434.076] 3] s7a | 593.777) <
Length| Az 282248 |5
Fiesult
Start Erd

STA: 583779 STA:  B03776

z . 292068 Z . 28243

Lenath - 20.000

<< Previous slement

Delete slement

Next elemert >

Calculate Close

IS Radius/Arc (A)

Variable Value

Description ”

analyse_method 1

Selected analyse method

e —
I error_tolerance_vertical 0.03 Error tolerance for vertical geometry (m) 1
o= s s

nt3_remove_split

Initial percentage value for removing splt points|




Workflow. Step 8. Calculate design Cant

Calculate design Cant using one of the available options:

Cant calculated based on user profile settings

Cant (mEm) il
gg e : : h1 hz

27.000 | 27.000
48 Existing cant

5| 27.000 |27.000
27000 |27.000

Design cant 27.000 | 27.000

23
0 27.000 |0.000
‘ \ / 0.000 |0.000
-23 0.000 41.000 Cant and speed calculation x
-46) -

' 41.000 |41.000 Given speed  Speed and Cant
5 [ Cant based on user profile | 41.000 | 0.000 el yom | b Lo | e Ll L vl e e
| T 0.000 0.000 2 [102088 136098 |0.000 223350 34000 (0000 (0000 [0 (0000 |59.000 |0 r
-Eg:__________ l.____________________________________________;I 3 136.098 A77.765 223350 223350 41671 | 0.000 0.000 [] 55.000 |59.000 [0 r
[« [177768  [236577  |27463%  [27463  [55808 [0000 (0000 |0 |67000 [61000 [0 |
5 236.577 373735 197.900 157.900 137.158 | 0.000 0.000 o 57.000 |57.000 |0 r
6 373735 460416 187.049 187.045 86681 | 0.000 0.000 [] 61.000 |[61.000 |0 r
Cant calculated as an avarage of measured cant | |z =i == = e o
8_523.415 679.337 0.000 0.000 155.921 | 0.000 0.000 o 0.000 0.000 0 r
9 679.337 716337 0.000 -351.680 37.000 | 0.000 0.000 [] 0.000 33000 |0 r
Cant (zm) e T R 5578 o oo O 550000 [0~
&9 I 2 < : ' >
0.000 |0.000 e | brocmmis e cmoi
48 0000 |0.000
23 N uuuu DDDD Cancel Help
25.000 |25.000
or 25.000 |1.000
i 1.000 1.000
-23 1.000  [58.000
_a6 i H 58.000 |53.000
| b Cant based on average gsdgg” gggg
i — s existing cant ' '

(R T H
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Design speed & cant calculation options

Cant averaging and based on measured cant
Cant and speed based on the rule settings
Speed/cant calculation for individual elements

5 GEDONovaTrack Cant and speed calculation =
File View Tools Window Help
FEB - - B % 8P [ WRQ®R| S DA | F R FELL S A8 U b Guengeed Speedand Cant
# Diagrams
I No | From To R1 R2 L H1 H2 | v h1 h2 v [u]a
2 1 |-0.000 104.726 0.000 0.000 104726 |0.000 |0.000 |200 |0.000 |0.000 |200 |[
150 | |2 [10a72s 239.019 0.000 2393660 | 134.294 |0.000 |83.000 |200 |0000 |57.000 |185 |[
1o 3 |=239.019 758.743 2393660 | 2393660 | 519.724 | 165.000 | 165.000 | 200 | 57.000 |57.000 | 165 |[
4 |758743 931.191 2393660 | 0.000 172.448 | 57.000 |0.000 | 200 |57.000 |0.000 |200 [
* 5  |831.181 2798583 | 0.000 0.000 1367.40 | 0.000 |0.000 |200 (0000 |0.000 |200 |[
o
lﬁﬁ(‘ant. {mm)
110 —
55
o
-55 — W
110 £ >
165 —|
Horizontal offset (cm)
-10 E Design cant and speed i Design element speed Design element cant Cant averaging
+10
QK Cancel Help
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S Trimble.



Workflow. Step 9. Adding supportive map information

Optionally import an external track or map data
supported format: .GTD, .DXF, .CSV and .LandXML
available tooltip information: offsets, chainage, layer code

8 GEDO NovaTrack - MAIN_TRACK_PN_E_N_EL_C.5PW Opti ons %
File Edit View Tools Window Help
FHEB 20 B % 8% RgQ®| 7 EAS |4 20 GRS S AaY i MEEEEE B F Project General Grid & Map Diagrams
& Horizontal map
Grid: Map:
| Name 0 width| A
Horizortal Size : OTHER TRACKS = >
MAIN_TRACK N 2
= = = - Vertical Size : E = — L
s P g g _PLATFORMS v 2
i 7 7 sta 1011.194 m 7 i —
oin - ] v 1
T T T [ —— I ! Hor. Color : |'| _SIGNALS v 2
3DPL VERTEX —_—
B.0ffsct — -3424 mm _TRACK4_POINTS 1
Lo Vert. Color : [ _TRACK3_POINTS - 1
_TRACKZ_POINTS N 1
Line Width : 1 = _SWITCH v 1
_MAIN_TRACK_POINTS |[~ 1
i Diagrams
- Line Type : Solid ~
Hortzontal offset (cm)
W
-20
< >
+20
Gt |
§3203.759 43407.258 W‘Nmbﬂ[SL]>¢=83204532y=434022395ta=10ﬂ119L=1530.B27MC=0mmHD=73mmVD=19mmCude=

TRANSFORMING THE WAY THE WORLD WORKS

©Trimble.




— Data exchange

= Supported file formats

TRANSFORMING THE WAY THE WORLD WORKS

i
womian (e
oo
oMttt
Gooomewrlu)
Newpomelw
Newpomelo
oG
s )
s
owaexngetomar (o)
Sewitrpor(a)
oesngeomeryrepor(en)

Native GEDO NovaTrack project file format
GEDO track data (ASCII)

Horizontal alignment (tabular, ASCII)
Vertical alignment (tabular, ASCII)

Cant alignment (tabular, ASCII)

Horizontal alignment (ASCII)

Vertical alignment (tabular, ASCII)
Horizontal, vertical and cant alignment
Line elements

Point elements

Point and line elements

Design/as-huild slew-lift offset report (space separated)

Complete alignment geometry report (semi-column, ASCII)

& Trimble.



GEDO NovaTrack Live

Live software demonstration

& Trimble.




Questions?

& Trimble.
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