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1 Rail Moudule

The following outlines the main tools and functionality within the SCC Rails Modules.

1.1 Rail Traverse

The following outlines the steps to process a Rail traverse. Error checking, the application of
Centre Error Correction and the introduction of Known Stations are examined.

Creating A Project Directory
From the Main Screen, select 'DATA tab > New"’
Enter in a Project/Job name 'Rail_Traverse'
Select a Project Template from the list 'Default vi1 Complex.Project’

Select ‘OK’

Mew Project ? 4

Praject name | Rail_Traverse |

Project template |Default [w11-0-Complex). Project w | Pick »>

Praject folder
(®) Use default SCC project folder

(" Select an altemative folder

| -
Cancel

Download Raw Data
From the Main Screen, select 'DATA tab > Download’

Set up the following:

Downlead survey data ? *
Survey data logger |Leica 110041200 [G5] config) v | | Advanced »»
D ata type Datalogger input Device
[ Detail Topoaraphy (®) Disgk
Traverse (CYR5232 port [cable)
[ise St Out () &Hlas communications controller
[ Lewvelling () Leica DB database
() Trimble Link Engine
. Cancel
[ Create model from input data

Press 'Ok’
Select raw file "\RailData\Traverse\Rail-day.GSI"

Within the Leica data input (1100/1200/Wildsoft/LisCADD) dialog, pick 'Rail-day.
GSlIConfig’ file and Press 'Ok’

Note: this file is within the SCC folder, as a result, available on the drop down menu
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Paint duplication
(®) Disable duplicate points

(C) Enable for multiple code lines with ‘Duplicate’ tag code

(C) Enable for all multiple code lines

Codes precede observation
[] Offsets folow observation

(O Include all observations in traverse sheet
5 . o =)
(®) Only include observations with this feature code

(O Include all observations with alpha-numeric paint number

[]Orly include CHE FLY BS FS.55, FSTN observations in traverse
[T include observations to any previously occupied o sighted stations
Traverze codes precede observation

[ Siplit multiple level runs into seperate files

Leica data input (1100/1200/Wildsoft/LisCADD) 7 *
Farmat file Save Cancel
"--_____________-"
Input data figlds
41 (Record Type) Obs Type 42 43 44
1 * Detail Mot Used Mot Used Mot Used Mot
2 Dimensions Detail Mot Used Mot Used Mot Used Mot
3 Line of Sight Detail Mot Used Mot Used Mot Used Par
4 Parallel Copy Parallel Mot Used Mot Used Feature Par
5 Remark Detail Remark Mot Used Mot Used Mot
6 Tape Tape Mot Used Mot Used Mot Used Par
< >
Add Delete

[ Use any ather 41 block as feature names

Store station co-ardinates

[ lgnare all topa 3,7 data [31.82,83)

[JUse topo %.¥ 2 in preference of Hata,5d

Use instrument height field [58) to indicate new setup
Use point number field [17] for sighted station

[ Use enhanced coding extensians Editss
Process dmensions as enhanced codes

[ Defauilt urits are millmeters

[ &llow space seperated GS| fields

] Treat 1m slope distances ag zero distance

Hidden point feature code l:|
Sea e | h——

Error Checking

Go to the 'TRAVERSE tab > Adjust > Reduce’

Set up the following:

Traverse reduction options

Reduce face left / face right
Reduce multiple rounds

Search for reversed rounds
Report only, do not store results dVert.Angle
Store differences as obs residuals dslope.Dist

0 Store reduction standard
deviations as standard errors

Turn off out of tolerance obs

Highlighting tolerances

dHariz. Angle oD
00000 10
0.010

[use LU reduction method and output

Output results to Crystal reports

Cancel

Press 'Ok’

Reduction Report

From the Pick A Report dialog, select 'SCC Traverse reduction (All).rpt' and Press 'Ok’
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Pick a report

SCC traverse reduction [All].pt

Fiail guage cant and ref.pt
Riail lift and slue.rpt
Reduction averages.ipt
Reduction face means.rpt

SCC Feature Spec.ipt

SCC Plane fit.rot

SCC settings.rpt

SCC Station locations.rpt
SCC taverse blunder [&ll].ipt

SCC traverse blunder [Coords).rpt

SCC traverse blunder [Obs].ipt
SCC taverse blunder analysiz.rpt
g ed

Reference chainage. offsets and heights [Selected).rpt
Reference chainage, offsets and heights.ipt

SCC traverse blunder [Computed Coards).rpt

SCC taverse blunder [Known Coords).rpt

Pick»

Cancel

Examine Report:

Line To Stn
(LO0016 110017 CSTO04
(L0005 110016 CSTO04

ha
27514 00
09513 54

Mean 09513 57

Spread  -000 0006

va
269 56 15
00003 48

090 03 47
0000003

g

sd
122.2010
122.2010

122.2010
0.0000

4m|

Reduction means and differences

1 C35T02

At Stn To Sin
CETOZ CETO
Line RodHt
LO0aas 110d 1.5550
L0005 1100 1.5550
LOag18 1100 1.5550
L0013 1100 1.5550
LO0aaz 1100 1.5550
At 5tn To 5tn
C8T02 CETO3
Line RodHt
LJd030 1100 1 5480
L0023 1100 1 6480
LO00020 1100 1.6430
LO0014 1100 1.6480
LO0aas 1100 1.6480
At Sin To Sin
C8T02 CETO4
Line RodHt
LO00ZE 1100 1.6360
L0015 1100 1.6360
LOQaz1 1100 1.6360
LO0OdsE 1100 1.6360

Inst. Hi
1.5510

MeanHa
[ e Qi o o s

Ha

00000000
00000000
00000000
00000000
00000000

MeanHa
19513 41.8

Ha

125
185
185

14515
19513225
13240

MeanHa
18513 59.6
Ha
18514015
18513590
18513590
18513590

Mean Va
090 31255
Va

030 31245
Q30 31270
Q30 31 26.5
Q30 31255
030 31240
Mean Va
Q9006 17.4

Va

49005 41.0
9005 41.5
090058 42.0
49005 41.5
49005 41.0

Mean Va
09003 46.0

Va
Q9003 46.0
Q90 03 46.5
Q9003 450
Q9003 46.5

There is a notable Slope Distance Error:

Mean Sd
1012770

Sd
1012770 +0
1012770 +0
1012770 +0
1012770 +0
1012770 +0
Mean 5d
5z.0Mm2

5d
516010
516010

536010 4

516020
516020
Mean Sd
122.2010

Sd
122.2010  +0

122
122

122

dHa dva
000000.0 90000010

0000000 +0000001.5
0000000 +0000001.0
0000000 +0000000.0
0000000 00000015

dHa dva
0000148 00000364

0000178 -000D00359
00 041 08.7 +00002 246
0000182 -000003539
0000178 -00000364

dHa dva
00 0 01.8 -000 00 00.0

2010 <000 00 006 +0000000.5
2010 4100 00 006 -00040001.0
2010 000 00006 +0000000.5

o oo oo oo

]

(=N
(=}

0000
a00a
a0aa
0000
0000

dsD

4000
4000
J6000
4000
4000

a000
0000
0000
0000
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4

DEHd&d) - - &
Data [ Traverse style ~ @
. o « 7 =) [xyz 5 S
AUz 289 96 O P ik @0
Search Search Replace Global Insert Delete Undo Fedo Cut  Copy Faste Obs  Coords Setup Adjust Model Tools Help  About
Next edit Records Records s - i il b =
Rall_Traverse. Co-ordinates  Railt x| ~
Setup | Round At Stn. To Stn. -Inst Ht- E HA- [ avA -SIDist_| Prism | A Remark il
7 1 3 [csToz CST01 15510 0300000269 28 36 101277 [0.0000 |No 100072 110013
5 1 4 |csmo2 CcST01 15510 2695956 [090 3127 101277 [0.0000 [No_ L0003 110014
9 1 4 |csmo2 csT03 15510 1051317 (0900542 | | 51.602 | [0.0000 |No L0004 110015
10 1 4 |csmo2 CcsT04 18610 0951364 0900348 | 222 [0.0000 |No 100075 110016
1 i 5 |CsToz c5T04 15510 2751400 |269 66 15 0.0000 |No L0006 110017
12 1 5 |CsToz CST03 15510 2851324 (2695419 | | 51.601 | 0.0000 [No_ L0007 110018
13 1 5 [CsToz csTo1 15510 0300000 (2692836 | forerr— [0.0000 |No L0001 110019
1 6 |CST02 CcsT01 15510 2695955 (090 3128 101277 000 |No 100079 110020
.
)
1 16360 (2751359  |269 56 17 122201 [0.0000 [No [Mo 100022 110023
1 1.6480 285 13 24 269 54 19 51601 0.0000 |No |Mo L00023 110024
1 1 ﬁﬁn_’mzsa 2836 101277 [0.0000 [No [Na 100024 110025
1 15550 26959565 0303127 101277 [0.0000 |No [No L00025 110026
Tean e - s “EN [0.0000 [No [N 100027 110028
~amnn (No

Removing Error from Traverse:
Select "No" within "Use Obs' column for record 15 At Stn CST02 To Stn CSTO03

N

Re-run Reduction:

Go to the "TRAVERSE tab > Adjust > Reduce’

Set up the following:

Traverse reduction options

Reduce face left [ face right
Reduce multiple rounds

Search for reversed rounds

utput results to Crystal reports

Highlighting tolerances

dHoriz. Angle a0

NeE&o) - - x
Data [ waverse styte - ©
0 O A ! xyz 0 o
QA s899 9€ , DO Pr i @0
Search Search Replace Global Insert Delete  Undo fedo  Cut Copy Paste  Obs Coords Setup Adjust Model Tools — Help About
Next editRecords Records - - - - - -

Rail_Traverse. Co-ordinates Railts x| -

Setup | Round At Stn. To Stn. Code Use Obs -Inst Ht- -Rod Ht- -HA- -ZVA- -Sl Dist- | Prism Remark f
| 1 3 csT02 CsT01 ORO Yes 1.6510 1.8860 (090 00 00 269 28 36 101.277  |0.0000 L00012 110013
8 1 4 CST02 CST01 ORO Yes 15510 15550 269 59 56 090 3127 101.277  |0.0000 L00013 110014
9 . 4 CsT02 CsT03 SS Yes 15510 16480 (1051317 090 05 42 51.602 0.0000 L00014 110015
10 1 4 |csT02 CsTo4 S Yes 16510 16480 (0951354 |0900348 122201 [0.0000 100015 110016
" 1 5 CsT02 CST04 ES Yes 15510 16360 (275 14 00 1269 56 15 122201 0.0000 L00016 110017
12 1 5 CsT02 CST03 SS Yes 15510 16480 (28513 24 269 54 19 51601 0.0000 L00017 110018
13 1 5 CST02 CST01 ORO Yes 15510 1.6560 (090 00 00 1269 28 36 101.277  |0.0000 L00015 110019
14 1 6 CsT02 CSTO01 ORO 15510 15550 |26959 55 090 3128 101.277  |0.0000 L00019 110020
15 1 6 csT02 CsT03 S8 ( [No ~[) 1.5510 1.6480 105 14 49 090 08 42 §3.601 0.0000 L00020 110021
16 1 6 CsT02 CST04 |ss 15510 16360 0951354 ’TEU 0347 122.201 0.0000 L00021 110022
17 3 7 |csT02 CST04 S8 Yes 15510 1.6360 |275 1359 ‘259 5617 122.201 0.0000 L00022 110023
18 1 7__|csToz CsT03 ES Yes 16510 16480 (2851324 |26954 19 51601 00000 100023 110024
19 1 7 |CsT02 CSTO01 ORO Yes 15510 15550 [030 0000 8928 36 101.277  |0.0000 L00024 110025
g g Y “zrm = 10.0000 —ar sanaan

00000 10
0.010

[use LU reduction method and output

Report only, do not store results dVert. Angle

Store differences as obs residuals dSlope . Dist

Ol Store reduction standard
deviations as standard errors

Turn off out of tolerance obs Cancel

Press 'Ok’
Reduction Report
From the Pick A Report dialog, select 'SCC Traverse reduction (All).rpt' and Press 'Ok’
Review Results. Note how the Stand Deviation for Slope Distance is now 0.00
Remove Stations From the Project
Go to Project View, remove stations that have been downloaded from raw file

Select "EDIT tab > Delete Records' set up the following:

©2017 Atlas Computers Ltd



PN - X
Data Edit Style ~ @)
3 AP AT
LA 2Ee8 9e i)
Search Search Replace Global Insert Delete Undo FRedo Cut Copy  Paste Help  About
Next cdit _Records Records - - -
Search and replace
Rail_Traverse.ProjectiStation Co-ordinates x | Railtrav,Traversaishest | -
I Name Feature. XY Type 7 Type Source EX- Y- _HUZ- TEIX- Y- rHUZ- Lat =
1 CST01 CONTROL Free Free Manual 896728 2000.000 99.0720 0.000 0.000 0.0000 (000 0.00000N |00
B CsT0Z CONTROL Free Free Manual 1000.000 2000.000 100.0000 0.000 0.000 0.0000 (000 0.00000N |00,
1B CST03 CONTROL Free Free Manual 1049.790 1986.450 99.8180 0.000 0.000 0.0000 (000 0.00000N |00
B CST04 CONTROL Free Free Manual 1121691 1988.857 99.7820 0.000 0.000 0.0000 (000 0.00000N |00,
5 CST05 CONTROL Free Free Manual 1208.715 1968.886 98.5280 0.000 0.000 0.0000 (000 0.00000N |00
Delete Records 7 X
e |
Cancel
Torecond
v
1< >
[At Stn.JRecord 15 of 16955 From CST01 At CST02 To CSTO3.

T IS P TSy TP T s IAeeise TEsr] e T

Adjust Traverse Based on Fixed Base Line
Go to "'TRAVERSE tab’, Select 'Setup’

Set opening set up as shown below, allowing SCC to generate a RO values:

Traverse Setup s

Opening Setup  Closing Setup

Opening Station Reference Object Station
Mame |CSTO2 - Mame CST0 -
E/X 10000.000 e 10000.000
NAY 10000.000 NAY 10101.273
Leve/Z LevelZ
Station type RO 5tn Type
Onentation method
WY Fixed 1 () Entered as a Bearing WY Fied ~
z Fixed ~ (®) Caleulated from Coordinates 7 Fixed ~

Opering rertaton

Cancel Ppply

el
QD
o

Press 'OK"
Select 'Adjust’, set up the following and Press 'Ok’
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Traverse Adjustment ? x

Adjustment method

() Bowdilch / Compass Rule
(®) Least Squares / Variation of Coordinates

0 E=clude fixed bearing observations for opening
and closing set-ups

[ Farce station constraints

() Compute provisional values anly

(7)Mo plan adjustment

Least squares height adjustment
() Mo height adjustment
(®) Default/manual weighting

Height accuracy [mm)

Digtance weighting (mm per K] {
Output repart filename L HENERSE HER:

Harizontal accuracy [secs]
Diztance accuracy [mm)

Scale accuracy [ppm)

Cancel

Convergence talerence

Maimum iterations

Review Results and select "Yes, to use provisional coordinates’
Applying Corrections: Centring Error

Go to "TRAVERSE tab’, Select 'Adjust drop down > Corrections'

Set up Centring Errors as shown below and Press "Ok":

Corrections ? X

Refraction, k', and curvature |

(") Mo comrections 014

Standard value for 'k'
(®) E arth curvature only

(C) Earth curvature, standard 'k’ F s s Bt E320000.000

() Earth curvature, calculated k'

Local Scale Factor

(®) Mone applied Local map scale fackor 1

(O User defined scale factar Scale factar along C.M. 1

() Transverse Mercator, User defined Easting of central meridian 0.000
() TH, Ireland (& modified] inimum surveyp easting 9368883
(C) TH. England [&in) b aimum survey easting 10000.000

OITM, Ireland [GRSE0)

Centiing errors

() Do naot compute centing errors () Compute but do nat apply () Compute and apply
Horizantal - Haorizontal - Wertical -
[Inztrument] - [Target] (Ingtrument] -

Hoiizontal Angle corection 000 00 00 “ertical Angle coneclion 0000000

] &pply temperature and pressure [ Apply mean sea level corection

Load defaults Save defaults Reset defaults Cancel

Re-adjust and review report
Level Data

Open 'Levels. Traverse'
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DEd&og) - - X
Data Traverse syle < @
28 (A Br % v ‘ v 150, @ L o % Brinter @ 6
@ L/‘ ) Firy | 4 J’ /‘ X {‘3 -,
N:w S{ai‘inni Ftatults Wizard  Download UDI‘nﬂd \m?ort EKDVI)ﬁ Mn‘dtl Std'mns Repvnlis Yn:)ls Sfﬁvlllgs Frvmt (i ‘Windows Help Ah:)llt
Rail_Traverse. Co-ordinates | _Rait Levels M| -
At Stn. To Stn. Obs. Type HtDifl. | Er | HorDist | Er | .PPM Remark Ht -D- =
1 CSTO1 CST02 Fixed HLdiff only 09231 _ [0.0000 | 0.000 0.0000_[0.0000 0.0000 | 0.0000
B csT0Z CST03 Fixed Ht.diff only 01819 [0.0000 | 0.000 0.0000 [0.0000 0.0000 | 0.0000
3 CsT03 CST04 Fixed HLdif only 00340 [0.0000 | 0.000 0.0000 [0.0000 0.0000 | 0.0000
B C5T04 CST05 Fixed Hi.diff only 12576 [0.0000 | 0.000 0.0000|0.0000 0.0000 | 0.0000
L] Ll Ll H L}
Go to "'TRAVERSE tab’, Select 'Adjust
Set up the following:
Traverse Adjustment ? x
Adjustment method
() Bowditch / Compass Fule
() Least Squares / Wariation of Coordinates
0 Exclude fixed bearing observations for opening
and closing set-ups
[] Faice station constraints
() Compute provisional values only
(®) Mo plan adjustment
Least squares height adustment
() Mo height adjustment
(®) Default/manual weighling
Height accuracy (mm)
Diigtance weighting [mm per KM]
: TRAYERSE.REP
Output repart filename
Harizontal aceuracy [zecs|
Diztance accuracy [mm)
Scale accuracy [ppm)
Convergence talerence
= S Cancel
Maimum iterations
Ll " H
Select 'OK" and Review report
Ll H H L}
Select "Yes, to use Adjusted Coordinates
Known Station Values
.. . . . .
Close existing project and open "GPSCoords.Project
DEd&E) - - S
Data Edit Style ~ @
S A WRY MU E X &A™ D 90
@ L»‘ ] Fir 4 J’ «‘ ~ G fg’ -
New Stations Features Wizard Download Upload Import Export  Model Sections Reports Tools Settings Print Proncur Windows Help  About
Rall S s JecE-Station Co-ordinates. ] -
[ Name Feature XY Type ZType Source EIX- NIY- HUZ- EIX- INIY- iz | Lat I
1 CcST01 CONTROL Fixed Constrain__|Manual 516619711 | 257842748 18.8059 0.010 0.010 0.0050 000 0.00000N 00
2 CsT02 CONTROL Fixed Constrain__|Manual 516720982 | 257842743 19.7350 0.010 0.010 0.0050 000 0.00000N |00
B CsT03 CONTROL Constrained | Constrain | Manual 516770.773 | 257829.199 19.6561 0.010 0.010 0.0050 000 0.00000N 00
& CST04 CONTROL Constrained | Constrain__|Manual 516842671 | 257831588 19.5191 0.010 0.010 0.0050 000 0.00000N |00
5 CST05 CONTROL Constrained | Constrain | Manual 516929693 | 257811629 18.2616 0.010 0.010 0.0050 000 0.00000N |00

Note: Coordinates are constrained based on information from the GPS report (rE/X, rN.Y,

rHt/Z)

Run Adjustment

Go to "'TRAVERSE tab’, Select 'Adjust’
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1.2

1.2.1

Traverse Adjustment

Adiustment method

() Bowditch # Compass Rule

q
O and closing set-ups

[] Farce station constraints

() Compute provisional values anly

(7)Mo plan adjustment

Least squares height adjustment
() Mo height adjustment
(®) Default/manual weighting

Height accuracy [mm|

Distance weighting [mm per KM]

Output report filename
Harizontal accuracy [secs]
Diztance accuracy [mm)
Scale accuracy [ppm)

0.0
Convergence talerence

=

Wawimum iterations

Press 'Ok’ and Review Report

Select "Yes, Use Adjustment Values'

| Traverse Station Update ?

e
=
[

I

w (%) o
.,
5
2
e
-
o

X

| Do you wish to update the station Coordinate

file with the results of this adjustment ?

for opening

‘res, Use adjusted values

‘res, Use provisional values
No
Save computed co-ordinates as

(®) Fiee stations
() Pravisional stations
() Fived stations

Rail Analysis

SCC can be used for analysis and reporting of Rail data.

Rail Overlap

String comparison and overlap processing option are available within the model view under
'DESIGN tab > Rail button > Compare strings and remove overlaps'. This requires a model with
one or more overlapping strings, and an alignment for reference purposes. The following is an
example of the usage of this function based around the sample data provided;

Creating A Project Directory
From the Main Screen, select 'DATA tab > New"’
Enter in a Project/Job name 'Overlap’

Select a Project Template from the list 'Default vi1 Complex.Project’

Select ‘OK’
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MNew Project ? x

Project namme | Overlap |

Project template |Dafault [+11-0-Complex]. Project v| Pick 3

Project falder
(® Use default SCC project folder

() Select an alernative folder

| =
Cancel

Create Model
Go to 'DATA tab > Model drop down > SCC Dataset'
Go to \RailData\Model\Biggin.Survey"

Select Initial Plot Scale of 250 and ‘Create the model and triangulation

Muadel creation *

Create the model and tliangulatinnl

Yiew model parameters »»

Do nat triangulate the model

Inital Plot Scale | 250 000000 -

Select 'Ok’ to model attribute dialog

Select RR String Information
Right click the mouse to bring up the Data Selection Dialog
Select 'All points on selected string' and 'Ok’

Data selection dialog ? X
Interactive selection methad Mark ar clear points
O Individual paints (®) Mark selected points
() all points in a window (O) Clear selected points Cancel
() 4l string segments intersecting line Advanced 35
(®) All points on selected string Palygon Selection
(O &l similar strings (S ame feature) [ &pply palygan ta selection
(O &ll points in a polygon
() all points in selected polygon string Create Polygon

Edit Polygon cooidinates
[] Mak or clear all points in model

Left click mouse on RR line strings
String Overlap

Go to 'DESIGN tab > Overlaps' button

Set up the following:
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Process overlapping strings

Feature for joined sting
Harizontal tolerance

Wertical lolerance
Maxirnum distance
between survey points
Repart anly, do no change model
Interpalate all points on all strings

[] Use active alignment far reference
K.eep generated alignment

Do not compare points on same sting

3 (®) Report string ta shing differences

i () Report string to mean differences

Alignments >

Cancel

b X

Press 'Alignment>>', set up the following and Press 'OK":

Create interface alignment

Alignment name | Interface00n4

Fillet radius

(®) Create alignment fram straights and arc fit

Mairmurn chord to arc distance
Minirmum harizontal arc radius

Masirnurn horizontal arc radios

Minimum wvertical arc radius

Maximum vertical arc radius

() Create algnment from straights and filet arcs

Minimum chord to arc distance i

[ &dd side slopes ta palyagon edge

[ Compress geometry
Horizontal talerance

‘Wertical bolerance

Starling chainage -

Pick 'String Overlap (Diff).rpt" and Press 'OK’

Pick a report

String Overlaps [Diffz).rpt

% SCC traverse blunder [Obs).rpt

SCC traverse blunder analysis.rpt

SCC traverse reduction [Al).rpt

SCC traverse reduction [Al, emors only).ipt
SCC traverse reduction [Faces only).rpt
SCC traverse reduction [Means only) rpt
SCC traverse reduction.rpt

Script fram lag file.rpt

Section heights [all) rpt

Section heights (dizplayed). ipt

Section radial comparizons [with .Y pt
Section radial camparizons.ipt

Setout Sections rpt

Setup Mizclosures and checks.rpt
Setup Misclosures.rpt

Pick>>

Cancel

Review Report
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String overlap comparison
(Differences only)

Tel:

Fax:

email:

web:
Point Feature Chainage Offset EIX- HiY- HUZ- dDist  dZ dOfs
9122 RR 110.670 0.000 7,767.785 8,016.056 21.577 0.001 -0.004 0.001
6131 RR 120.677 0.000 7,777.590 §,014.056 21.512 0.002 0.002 -0.002
9123 RR 120712 -0.002 T777.624 8,014.051 21.514 0.002 -0.002 0.002
6132 RR 130,774 -0.012 7,787.443 §,011.849 21.443 0.001 0.003 0.001
9141 RR 301.890 0.005 7,945.216 7,947 420 20.812 0.004 -0.003 -0.004
9142 RR 32114 0.005 7.953.915 7,942.049 20.799 0.004 -0.002 -0.004
1037 RR 754.188 0.000 8,237.370 7.572.316 19.813 0.003 -0.004 0.003
2102 RR 784.192 0.002 8,237.370 7572311 19.810 0.005 0.004 -0.002
1036 RR 754.188 0.000 8,237.370 7.572.316 19.814 0.005 -0.004 0.002
2103 RR 794.331 0.000 §,242.384 7,563.499 19.785 0.001 0.005 0.001
1038 RR 794.352 0.001 8,242,393 7,563.481 19.790 0.001 -0.005 -0.001
1039 RR 804 406 0.001 8,247.364 7,554.741 19.766 0.001 0.000  0.000

Repeat String Overlap
Go to 'DESIGN tab > Overlaps' button
Set up the following and Press 'Ok’:

This time ensure that ‘Report only, do not change model" is not selected and "Use active
alignment for reference’ is selected

Process overlapping strings

Feature for joined sting

Harizontal tolerance o0

Vertical tolerance o0

b aximum distance
between survey points

] Repart anly, da no change model

Interpolate all points on all stings
Use active alignment for reference

K.eep generated alignment Alignments >
Do not compare points on same sting

Cancel

(®) Repart string ta string diferences
(C) Report string to mean diferences

On completion note the RR string is one complete string
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T T- 1= 3 - X
Data View Model Add Annotate Design Analysis Tools Cloud Style ~ @)
% e k 4 Meanaiignment fror ~ ﬁ‘s = ’ I\N 6@ £ ,_}g o Wune Xintersedion
i ~ 2 4 ax ~  Aangie b pistsnce
Horizontal Vertical Template Sting Move Rail Overlaps Model Dataset Attach View Tools Options

= Midpoint P} Resection

Overlap Project:Station Co-ordinates”  BIGGIN (AutoSave).Madel X

RR
Now One
Complete String

¥:7947.095 ;7583937 Z:0.000 CT Canopy (STRING) Point 2142 (2D} Ch+630,629, Ofs+246.747

Select string Snap Off
Sl Y=AU  Mem ZUS/92Kb no selecton

1.2.2 Cant & Gauge Reporting

Using the opened data a Cant & Gauge report can be generated.
Reporting Cant & Gauge
Go to 'DESIGN tab > Rail drop down menu > Report cant and gauge'
Note there must be an active alignment present

Set up the following and Press 'OK®

Report Rail cant and gauge x

Left Rail Sting |AL (30) ~|>|  Right Rail Sting |BR 34 v |B
Ref. Rail Sting AR [40] o

Chainages

Frnm| £.000 | Ta | £94.076 | Interval

(®) Cut sections for analysic () Use survey points

Gaue Tderance Cancel

Pick 'Rail guage and cant.rpt’

Pick a report X

Rail guage and cant rpt Picks>

DEC_StationD escriptionSheet_Detail rpt ~
Detail Obzervations. pt
distance residuals sit.ipt
File CRCs.rpt

File stats.rpt Cancel
Formation adjustment.rpt

Horizontal entity differences. ipt

Log File [&ctions only].rpt

Log File [Actions, notes, warnings, and errors).rpt

Log File [Actions, vars only).ipt

Log File [&01].rpt

Log File, current document [Actions, notes, warnings, and emors].rpt
Log File, last option [&ctions, notes, warnings, and errors].rpt
Platform Gauge Survey [Coords).rpt

Platform Gauge Surve.rpt

R ail quage and cant (4 dp).rpt

Rail guage and cant.rpt

Review Report
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1.2.3 Lift & Slue Reporting

Using the opened data a Lift & Slue report can be generated.
Remove Existing Alignment
Go to '‘DESIGN tab > Attach’
Highlight attached alignment, select 'Detach All' and 'Ok’

Attach reference files to model X

Traverze and network emor ellipzes

[[] Displap absolute [point] elipses () Don't display relative (ling) elipses Select Detach Detach Al
() Digplay relative (ling] elipses for measured lines only
Elipse scaling factor | 1000 ) Display all relative (ine) elipses ]

Attach Design Alignment
Go to 'DESIGN tab > Attach drop down menu > Alignment’
Select ' \rail-day\Lift & Slue\MCO02.Alignment’
Reporting Lift & Slue
Go to 'DESIGN tab > Rail drop down menu > Report Lift and Slue

Pick a report *
Rail lift and slue.ipt Pickss
distance residuals sit.rpt ~

File CRCsz.rpt
File: stats.ipt

Farmation adjustment.rpt C |
Horizontal entity differences. pt EliEE

Lag File [Actions anly).rpt

Log File [Actions, nates, wamings, and errors] rpt

Log File [Actions, vars onlyl.ipt

Lag File [&1].rpt

Log File, current document [Actions, notes, warnings, and errars] rpt
Log File, last option [&ctions, notes, warnings, and emors).rpt
Platform Gauge Survey [Coords].rpt

Platform Gauge Survey. rpt

Rail guage and cant [4 dp).rpt

Rail guage and cant.rpt

Fiail quage cant and ref.ipt

R il lift and slue.ipt

Review Report

1.3 2nd Rail
Using Parallel offset options within SCC, a 2nd rail string can be generated.
Go to 'DATA tab > Model drop down > SCC Dataset’
Go to "\rail-day\2nd Rail\Rail2.Survey’

Select Initial Plot Scale of 250 and *Create the model and triangulation’

©2017 Atlas Computers Ltd



14

Medel creation ot

Create the model and triangulatinnl

Wiew model parameters > >

Do mot triangulate the model

Inital Plat Scale  [280000000

Select 'Ok’ to model attribute dialog
Additional String
Go to "ADD tab > Parallel’

Set up the following Copy Parallel Options
Pick RD string on screen and then '‘CheckCantAndGauge.rpt' from dialog. Press 'Ok’

D& -
Data  View  Model | Add. Annctate  Design  Analysis  Tools  Cloud Style ~ @

B4 9+ O O o= A X >

Selet Snaps New Points Lines Arcs Circes Rectangles Copy Parallel Trim Extend Tape

DIM DTM Elevation 0,000

Copy parallel /X Overlap.Project:Station Co-ordinates r BIGGIN (AutoSave).Model RAIL2 )(r RAIL2Survey:Co-ordinates. -
New feature name.
Horizontal offset
CT Pick a report X
CheckCantAndG uage it Fick>>
Wit ez Algrment heigh diferences ot =
0000 .. angle esiduals st rot
Check Alignment ipt
Check as-buil.rpt ==
[ Remave loops fiom new string Check shots (Leica HesbL)ipt EiEE
Check shots.ipt

[ Lock horizontal distance Chesk survey. it

[ Close ends on parallels

Checks shots.pt
[ Copy exiting st arla CoordDups 1ot
new sting DECC_S tationD escriptionSheet_Detaiipt

Detail Observations. ipt
distance residuals sit it
File CRCs.rpt

File stats.rpt
Uscomue ond catnd1E Famation adjsment pt

ffeats -
H: tal entit b v o
Cortect cant based on orzonta ently /
Froe Full gauge
Fulgauge [ 1450 M
Prism offsets

Haortal
Votica

[ Preiect existing slopes to
determine levelz

Apply Close:

¥1008,279 ¥:1996,281 Z:0.000 RD Road (STRING] Paint 10 Copy parallel:Select string Snap Off

Review Report
Select Yes to 'Create rail string’ and click on screen to position string

SCCWBdr X

o Create rail string?

Yes No

1.4 Import Amberg Data

An input routine to support the Amberg Trolley data provided. This creates two points per line,
one for left rail, one for right rail, using the station for string number and ident for point number.
D1,D2, and D3 are used to store odometer, gauge, and super-elevation in the input file, such
that they can be annotated as required. The rail features are named LRAIL and RRAIL.

Close all dataset and models. Leave existing Project file open
Importing Amberg Trolley Data
Go to 'DATA tab > Import drop down menu > Amberg GRPWin'
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DEH&G) -+
-~ Data . Edit
F Fir . Printer -
v R A WA sl s Ea.,.,,e 0 @O
Mew Stations Features Wizard Download Upluad nport Export Mudel Sedluns Repul‘ls Tuuls Seﬂll\gs Pnnl ‘Windows Help About
—mr—% e - -"n-!- | window || Hep
Overlap.Project:Station Co-ordinates X Fixed format ASCII file
Name Feature DWG, DXF or DGN file |YP® Source EIX- -NIY- -Ht/Z-
1 DA CONTROL —— Manual 8289.403 7466.442 187812
B DADZ CONTROL T Manual 8205713 7633.935 192152
3 DAD3 CONTROL Manual 5100104 7794 534 197742
T DAL CONTROL NI Manual 8026191 7691846 137262 .
5 DA05 CONTROL Usegdetinedtasbilibile Manual 7873.212 7986.903 20 4252 .
6 DADG CONTROL ESRI shape file Manual 7677.737 8026.572 225392
7 DA% CONTROL Impart SCC Text File Manual 8220311 7587.830 192725
8 51 CONTROL Manual 1000.000 2000.000 30.0000
g i CONTROL Snbeig AR Manual 7844535 7997 060 221815
0|2 CONTROL o Manual 8134.924 7756.470 214679 |
ASCI ' Wriggle survey
Move3 stations
STAR*NET stations

Pick 'DN Branch.asc', set up the following and then Press '‘OK*

Import Amberg trolley data X
File ‘ C:\SCCYail-day\GRP data\DN Branch.asc ~ | ==
Field mappings
Left rail Track Right rail
D1 Radius [m] ~ D1 Radius [m] ~ b1 Radius [m] ~
D2 S!.lper elev. meas. w D2 Sup_ier elev. meas. ~ D2 Super elev. meas. ~
D3 Twist it D3 Twist o D3 Twist |
Offset | G3UGE ¥|  oOffset [G249E ¥ Offset |GAUGE il
(O) Chainage from Dist, Sum,
() Chainage from Odometer
Cancel
(®) Chainage from Dist. Sum. starting at first odometer reading ANE

The dataset is present whereby the D1 is Dist, D2 is Gauge and D3 is Cant

DEH&T) - - =
|- Data| Survey style ~ (@)

AT (re | G ] printer
SNk SRV Y EEI[JXS ST 96
wa Sla|:uni Fra!ulti Wizard  Download Upl:)ad \mgull Elqzml Mndtl Stdlons Rrpnrh TI)D|§ Stﬂll\gs Pllnl G, ‘Windows Help Ah:)ul
| Pojed | anst m _'_ -'.H- | Window ||  Help |
Qverlap.Project:Station Co-ordinates. DN Branch:Co-ordinates X ‘ Dist. Gauge Cant -
No. St | Pos Feature Type | Tag | DTM EIX- Y- HUZ- D) | D@ [ D@ [ Chainage | Offset | Obs# | G,
1 1 1 0 [LRAL Man |5 D 1500265 3136.262 991428 | 0.0000 [0.0017 |0.2208 | 200.000 1438 1 [{
2 2 1 1 [LRAL Man  [S D 1899.329 3146.172 991945 | 0.0000 |0.0005 |0.2208 | -190.046 1437 2 C
3 3 1 2 |LRAL Man | D 1898.380 3166.135 992514 | 0.0000 |-0.0028 |0.3385 | -180.038 1438 3 [
[ B 1 3 [LRAL Man |5 D 1897449 3166.056 992979 | 0.0000 |0.0000 |0.2821 | 170.072 1.440 [ 3
5 5 1 4 |LRALL Man  |S D 1896.523 3175.99 993414 | 0.0000 |-0.0001 |0.0095 | -160.088 1.443 5 3
6 6 1 5 [LRAL Man  |S D 1896.693 3186.928 993790 | 0.0000 |-0.0075 | 07370 | 160114 1441 6 [
7 7 1 5 [LRAL Man [ D 1894644 3195.380 994434 | 0.0000 |0.0002 | 07310 | 140118 1438 7 3
8 8 1 7 [LRAL Man  [S D 1893713 3205.786 99.4864 | 0.0000 |0.0030 |02798 | 130167 1438 8 [
9 9 1 8 |LRAL Man  |S D 1892.773 3216.750 996446 | 0.0000 |-0.0013 | 0.1696 | -120.160 1.440 9 3
" n 1 9 [IRAIL Yan IS D 1891.350 320F 66 wzes Teasenlgnge7 | 05468 | 110198 1439 10 G
7548

Create Model
Go to ‘DATA tab > Model drop down > SCC Dataset'
Pick ‘DN Branch.Survey’

Select Initial Plot Scale of 250 and 'Create the model and triangulation’
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Medel creation ot

Create the model and triangulatinnl

Wiew model parameters > >

Do mot triangulate the model

Inital Plat Scale  [280000000

Note the Chainage/Offset system present is been read from the dataset not an active
Alignment

1.5 Design From XML

The following describes how to create different surfaces in SCC from a given design and export
to XML for Machine Guidance.

- Design data will be provided as an XML file with a given centreline string including cant and
gauge

- Three design surfaces are generated: Rails (including gauge and cant), Ballast and Formation
- The Ballast layer will ramp down at chainage 380m and ramp up at chainage 480m

- A 0.300m gap will be maintained from the lowest sleeper end to formation

1.5.1 Create A Project Directory

From the Main Screen, select 'DATA tab > New'

Enter in a Project/Job name 'Design from XML

Select a Project Template from the list 'Default vi1 Complex.Project’
Select ‘OK’

MNew Project 7 X

Project name | DesignFromehdL |

Project template |Defaull[v'I'I-U-CUmp\ex]PrUiecl V| Pick 3

Project falder
(®) Use default SCC project folder

() Select an altemalive folder

| =
Cancel
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1.5.2

Modelling LandXML file

Within the "DATA tab > Model drop down > LandXML file'

DEHd&T )+
Data Edit

@ 2)

X RV D

E:‘_“ % Lrl K ‘:&-3 % Printer @ F‘

DWG, DXF or DGH file
LandXML file

XX.Z ASCIl file

User defined ASCII File
MX GENIO file

ESRI shape file

ADB tree file

Legacy formats 13

Feature library

Page
MNew Stations Features Wizard Download Upload Impart Export Model Sections | Reports Tools Settings Print 5 ‘Windows Hele
- - - - - - - - - - - - review
SCC Dataset 4
DesignFromXML.Project:Station Co-ordinates x] Point clouds and LIDAR »
Name Feature I XY Typ SCC Text file -EIX- -NIY- Ht/i

Go to "\rail-day\Design XML\Biggins v1.1.xml" and Press 'Open’

Select Initial Plot Scale of 250 and 'Create the model and triangulation’

Create the model and tliangulatinnl

Yiew model parameters »»

Do nat triangulate the model

Inital Plot Scale | 250 000000 -

Muadel creation *

Select 'Ok’ to model attribute dialog

Set up the following and press 'Ok’

LandXML input options

[l input surface points
[ tnput surface triangles (slow on big models)
Input alignment information as SCC alignments

[ nput alignment information as strings

Cancel

X

Select "Home" within Model to Zoom Extent

1.5.3 Attach Design Alignment

Within Model, go to 'DESIGN tab > Attach drop down menu > Alignment'

Select 'Prop CL copy.Alignment
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1.5.4 View Design Information

- X
Add  Annotate . Design. Analysis  Tools  Cloud syle ~ @
R ,li_; = @ é s=i ) I'\i ﬁ ;S {) [ Line X intersection
- e - iy At S
Horizntal Vertical Template String  Move Rail Overlaps | Model Dataset | Attach Tools UD||wns
- z = == Midpaint ' Resection
g L e [ eper | Horizontal Intersection Points LU=
DesignFromihIL.Project:Station Co-ordinates ,”  SCCModel1s x | Prop CL copy:Horizontal Geometry Entiti Vertical Intersection Foints i
Horizontal Entities
Vertical Entities
Super-Elevation
Rail Cant
Sedtion template points
Error at point 1, SPOT, Steps, llegal first link at vertex 23 Select points Snap Off
=0 AL Wiem JTIF TRk Hilman At

Within the 'DESIGN tab > View > Vertical Entities’

Daf Design

ta
GAI K B RY PRI XE S Q0
F ) Page
New Statlons Featules Wizard Download Uplnad \mporl Export Model Sectlons Reports Tools Smmgs let Windows Help  About
_E_ —m_ -m- | window || __Heip
" DesignFromXML Project:Station Ca-ordinates | SCCModel16 | Prop CL copy:Horizontal Geometry Entities / Prop CL copy.Alignment:Vertical Geometry Entity
No. Type Chainage(1) Length Base Level Gradient Grade Diff.
1 1 Straight 80.033 180.108 19.7761 +1:451.5  |0.0
2 2 |V.Curve 260.140 0.000 20.1750 +1:451.5  |+1:1069.7
3 3 |Straight 260.140 190.130 20.1750 +1:781.3  |0.0
4 4 |V.Curve 450 271 0.000 204184 +1:781.3  [+1:1453.8
5 5  |Straight 450.271 139.729 204184 +1:1689.0 |0.0
3 6 |V.Curve £90.000 20.000 205011 +1:1689.0  |-1:356.2
7 7 |Straight £10.000 110.306 205410 +1:294.1 0.0
8 8 V_Curve 720306 0.000 209160 +1:294 1 -1:500.7
9 9 |Straight 720.306 99.694 20.9160 +1:185.3  |0.0
10 10 [V.Curve 520.000 20.000 21.4540 +1:185.3  |-1:1715
i 11 |Straight 840.000 39.879 21.6203 +1:89.1 0.0

Within the 'DESIGN tab > View > Rail Cant’
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DEH&S)
|-Data—| Design

EREEIL T MO

MNew Stations Features Wizard Download Upload Import Export Model Sections Reports Tnul; Seﬂlngs ant

Printer — &
L]
Page
Winde
Preview

Projedt ’ anster | create | fore. -'aﬂ- | wind

copy.Alignment:ve

7 DesignFromXML.Project:Station Co-ordinates ]’ SCC Modell6 r Prop CL copy:Horizontal Geometry Entities I' Prop CL

Chainage Cant Rot

1 10.000 0.000 |CW

2 289.715 0.000 |CCW

3 343156 60.000 |CCW

4 761.113 60.000 |CCW

5 773.313 60.000 |CCwW

6 879.856 60.000 |(CCw

NOTE: If no Cant values where present in the XML file, values can be entered manually
by viewing Rail Cant and then selecting 'DESIGN tab > Insert Records'. Cant is entered

in mm. CW is Clockwise / CCW is Counter Clockwise.

Save Alignment

1.5.5 Creating Design Gauge & Cant

Go to 'DESIGN tab > Template button’
Then 'DESIGN tab > Tools > Enter gauge and compute cant’

DEHd&L) -+ - %
Data . Design style - @)
X X 7 L4 9 € E ~d nl @0
Search Seaich Replace Global mm Demz Undo Redo (Ui Copy FPeste  Horizontal Vertical Template | Vertical Tempiate Options Help About
Next edit Records Records i &
| Seachandrepace ||  Undo | m h e 5
Section |1 | %] Chainege | 0000 | vE - Aroi | 1 Aveia | 00w O Create an offset string
Template design DesignFromXML Project:Station Co-ordinates | SCC Modell Prop CL copy.Alignment:{ G B ELE L -
Template Design Action Set gradient of selected points
Oédd  OMove ODelets @ Edit 2
Compute Horizontal Entities
Applyto
Compute Vertical Entities
@cutendfil O CutOny O Fil Only
Compute Super-Elevation
Sufaoe [000 TopSutace o Enter gauge and compute cant
Check and report design geometry
Feature
Horzartal companent ol . o bo.000
@® Select with cursor 20 cmpicsbeonety
O Horizantal Offset 0.000 El 5 El
O widh - Export to model
O Slope Length .00
Vetcal Component [l 2 -
@ Select wih cusor rumber I
0.000 i
O Height 0.000
Gt | [honsutes =
Interface side slopes Wsato g El g
[Leftsiope (] Right slope:
0 00 Apply
Error at point 1, PROPCLCOPY, Pier (2PT + W, lllegal first link at vertex 23 Select points Snap Off

Set up the following:
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Compute rail grade and run-off x

Default values

(0 Use last entered values (®) Use values loaded from input file

Gauge Apply cant Report cant by chainage
Left rail FRight rail
Feature Feature
Offset Offset

#dd sleepers to template  [] Apply cant from edge of sleeper
Left slecper Right sleeper

Feature SLEL it Feature SLER i

Offset

Offset

Create Template Cancel

NOTE:

The dialog uses values from the input XML file

Enter the Cant Base

Apply cant will apply cant form Cant Station (Cant entered is mm)

Report Cant by Chainage will give a report file showing cant, gauge and rail levels before
continuing

Add Sleepers to template will include sleepers on the rail surface
Apply cant from edge of sleeper will apply cant from edge of sleeper
Select 'Create Template' which will use setting to create a section template

Press "OK" to create a report

Prop CL copy.Alignment-Cant.rep - WordPad = O x
File Edit View Inset Format Help
Dz|E SR s B B

Rail cant check report [
Date: Mon Feb 20 08:56:40 2017
Alignment: Prop CL copy.Alignment

Gauge: 1.507 Left Rail:RL Offser -0.718 Right Rail:RR Offset 0.718
Cant applied from low sleeper Left Sleeper:SLPL Offset -1.200 Right Sleeper:SLPR Cffset 1.200

Rail Rail Rail Rail S5leeper Sleesper Sleeper S5leeper
Chainage CL Height L.Cant R.Cant L.Height R.Height L.Cant R.Cant L.Height R.Height Direction

10.000 .000 +0.000 +0.000

20.000 .000 +0.000 +0.000 -000 .000 +0.000 +0.000 .000 .000 Right (CW)
30.000 .000 +0.000 +0.000 .000 000 +0.000 +0.000 .000 .000 Right (CW)

o 0.000 o 0 0
a o o] o o
Q o 1] Qo o
40.000 0.000 +0.000 +0.000 0.000 0.000 +0.000 +0.000 0.000 0.000 Right (CW)
a o Qo o o
o 0 4] 0 0
a o o o o

.000 +0.000 +0.000 .000 .000 Right (CW)

50.000 .000 Right (CW)

€0.000 000 +0.000 +0.000 000 +0.000 +0.000 000 -000 Right (CW)
70.000 [slo]o] +0.000 +0.000 ooo +0.000 +0.000 [slo]o] .000 Right (CW)
80.000 0.000 +0.000 +0.000 0.000 +0.000 +0.000 0.000 0.000 Right (CW)
90.000 19.798 +0.000 +0.000 19.7%8 +0.000 +0.000 19.798 19.798 Right (CW)
100.000 19.820 +0.000 +0.000 19.820 +0.000 +0.000 19.820 19.820 Right (CHW)
110.000 19.842 +0.000 +0.000 19.842 +0.000 +0.000 19.842 19.842 Right (CW)
120.000 19.865 +0.000 +0.000 19.8865 +0.000 +0.000 19.865 13.865 Right (CW)
130.000 19.887 +0.000 +0.000 19.887 +0.000 +0.000 19.887 19.887 Right (CW)
140.000 19.309 +0.000 +0.000 19.909 +0.000 +0.000 19.309 19.909 Right (CW)
150.000 19.931 +0.000 +0.000 19.931 +0.000 +0.000 19.831 19.931 (CH)
160.000 19.353 +0.000 +0.000 19.953 +0.000 +0.000 19.3853 19.953 (CW) ©
For Help, press F1 NUM

A Section Template is created.
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Section 1 Chainage 0.000 to 879.856
0

0
e o o — = — o I <
b b g T 3 E E E 3
1.0 1.0
0.0 SLPLRL R | ST.PR 0.0
=g ) =1.0
< o ~ = — o o <
T T T 1 = = = = =
—2.0 -0

1.5.6 Applying Sleeper Vertical & Horizontal Offset

Within Template Design, select "EDIT"

Left click mouse on 'SLPL" on screen

Set up SLPL: Horz. Offset -1.20 / Vert. Offset -0.3 (300mm lower than rails) as shown
Press "Apply*

DEd&d) - - ]
Data | Design Style ~ (@)

AL 168 9@ LLUR R~ X 00

Sesich Search Replace Global Iniert Delete  Undo Redo | Cut  Copy FPaste  Horizontal Vertical Template Vertical Template Options Tools  Help About
Next = = S < S = >

edit Records Recards
| Desion |

Secton [T | |Chanage VE | FAH.Gid Qv sid [ 9 0ca O

Tempiste design 8 X 7 DesignFramiLProjectstation Co-ordinates | SCC Modelt,’_Prop L copy AlignmentSection Tempiate Design | -

Template Desian Action

Oddd  OMove O Delete
Press left button to select paint
Section 1 Chainage 0.000 to 879.856

Applyto

@cutandFil O CutOnly  (OFillOny

Pk B ) ] 0
Hatzartal cempanert
O Selegt ithusussa
O width 0001 _lALPL

04

)

)
0l
000
0ol
002

0o
004

() Slope Length 0.001
Vertical Companent o f;:;y =1 =1.0
O Select wiith cursor rumber
Vertical Offset 0300 3 3 g g E 3 g g 3
O Height 0.000 = 2.0
O Gradient 0o MNewSuface
Interface side siopes Undo

[Leftslope [ Fight slope

Apply

Horizontal Offset -1.888 , Vertical Offset -3.487 Press left button to select point

Eil =20 Mo ZUSF (52 Kb Shaged

Left click mouse on 'SLPL' on screen
Set up SLPR: Horz. Offset 1.20 / Vert. Offset -0.3 (300mm lower than rails) as shown
Press "Apply*
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Data . Design Style - (@)

QUL 49 e (96 ALB R KL~ 2K QO

Y = &
Insert Delete | Unde Redo  Cut  Copy Paste | Horizontal Vertical Template | Vertical Template Options Tools | Help About

Search Search Replace Glo
Next

editRecords Records
Clow CIF

Search and replace.
DesignFromiML ProjectiStation Co-ordinates | SCCModelt Prop CL copy.Alignment:Section Template Design x| ~

Chainsge VE

Template Design Action

Obdd  OMove ODE\EA
Section 1 Chainage 0.000 to 879.856

Apply to
@ CutandFil - O CutOrly O Fill Only

Surface |FAILS v

=¥ DI
Horzontal companznt
O Selest with cusor

@ Hoizontal Offset | 1.200 1) RL
o o e .;I_uma
.00t

O Slape Length

Seation H.Giid

Template design

04
02
0l
000
00l
00z
i

004

Vertical Component O ;::ghy 25 B

O Select with cursor number

@loticaltieet [ 030 T

O Height 0.000 N 7
O Gradiert i New Suface|

04
o
i
0l
000
001
0o
0
004

Interface side slapes Undo
[OlLeftsiope [ Right slope
[o0 | [o0 | [ Agply ]

Horizontal Offset 1,849, Vertical Offset -0.434 Press left button to select paint

1.5.7 Add Ballast Layer

Select "New Surface’

Set up the following and Press "OK"'

Create new design surface X
MNew Surface MName |B'QLLAST |
[RaiLs v

Copy from Surface

Do naot copy Cut/Fill specific elements

(® Add new surface for all sections

() Only add new surface at curment section
Fram Left Offset

To Right Offset

Vertical Shift Cancel

Section 1 Chainage 0.000 to 879.856

04
3
|
-0
000

o0
on
on

] 1.0
0.0 RL 0.0
~SLELRL | . R~ SLER
~SLPL h PR
g 1.0

04

0z

01
0no
0ol
0nz

00
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158

1.5.9

Removing Sleepers From Ballast Surface

Select "Delete’
Left click mouse on 'SLPL" and then select 'Delete Point’

Left click mouse on 'SLPR" and then select 'Delete Point’

DEE&E) -
Data [ Design

Q. Q L ) & - L @

AL A2 s Y 9 L E e N

Search Search Replace Global Insert Delete Undo Redo Cut Copy Paste Horizontal Vertical Template Vertical Template Options Tools Help  About
S o e e, 5 a S 5 5 s

Section 3 Chainags VE : [ H.Gid V. fiid Dtm Fil

Template design %) W7 DesignFromiLprojectstation Co-orainates. | SCCModel1, . Prop CL copy.AllgnmentSectin Tempiate Design. x|

Template Design Action

Obdd O Move O Edit
Use left mouse button to select point to delete:

Apply to

Section 1

Interface side dopes Undo

OLeftsope [ Right slope

@CutandFil - O CutOnly  OFilinly B . § i i . B

Suface [BALLAST - l N N N N
1.0

Feature. SLPR h

Herizantel component

O Select with cursor

(® Harizontal Offset 1.200 0.0 RL

O widh 0482 oSLPRLRL | RE~, SLER

O Slope Lenath W p ER

Vertcal Companent W =12 =

(O Select with cursor number

Vertical Dffset 0.500 = o o = E 1 o o E

O Height 0.300 2.0 5

Chainage 0.000 to 879.856

Horizontal Offset 1.414 , Vertical Offset 0.632

Use left mouse button to select po...

Section 1

0

Chainage 0.000 to 879.856

04
ooo
001

0o
003

0o

~SLPLRL b RI_I_SLBR

04
|
|
0l
nnon

00
0o
003

nn4g

Editing Ballast Surface

Select "Edit’

Left click mouse on '‘BL" point

Enter Horz, Offset -0.2 and Vert. Offset -0.3
Press 'Edit Point’
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BELT: =)

e ooass

. =

Q Q © ) e
L& s ae 9@ L
i el B al s o S || s e || 8D G R
MNext edit Records Records - -

)

Horizontal Vertical

Search and replace

R L X 1)

| Undo__| rr———— | osin || tep |

Help  About

Section

H Grid

Template design

DesignFromiML ProjectiStation Co-ordinates | SCC Modell

Prop CL copy.Alignment:Section Template Design x|

Template Design Action

Oadd  OMove (O Deletel
Piess lft bution ta update paint

Apply tor

Section 1

Chainage 0.000 to 879.856

@ CutandFil - O CutOnly O Fill Orly

—04

Suar

ce [BALLAST v
Fea

~01

00,
(i}

Hoizartal companent
O Selest with cursor

@ Horzortal Offset | 20001

OWwidh 2718
O Slope Length 2718

Soitby 1
[ sting

Vettcal Companent

O Select with cursor

@@ Vertival Offset D

O Height 0.000

rumber

-04

New section |

~01

00,

(i}

O Gradent [y Hew Surface

Interface side siapes
[iehsiope [ Right siope

Undo

Horizontal Offset -6.743

, Vertical Offset 0,502

Press left button to update point

Left click mouse on '‘BR’ point
Enter Horz, Offset 0.2 and Vert. Offset -0.3
Press 'Edit Point’

DEd&o) -

e

QAU 4G

Qﬁ d\:*@lg

e X

Search Search Replace Global Inceri Delele | Undo Redo | Cui  Copy Paste | Horizontal Vertical Template | Vertical Template Options Tools  Help About
Next edit Records Records b = b o - - -
Search and replace |__Undo | View Sheet | Desion || Hep |
Section S Clew CIFi
Template design 2 x

DesignFromiMLProjectstation Co-ordinates | _SCCModel

Prop CL copy.AlignmentSection Template Design X |

Template Design Action

04

Qo otical Oifset | 03001 [m—

Oadd  OMove O Delete
Press left bullon [0 Updale paint
Section 1 Chainage 0.000 to 879.856
Apply to
@ cutandFil - O CutOnly O Fill Oy - 5 | 3
9 i 9 b g g g
Surface |BALLAST =
Y (2D I
Herizantel component
O Select with cursor
@ Horzortal Ofset | 2000 1> RL
Owidh 4000 BL PL Lee_ | mp
O Slops Length 4.000
Vertical Campanent m =1 :
O Select with cursor number

=01

00!
0o

O Height 0.000 = -
O Gradiert e New Suface|
Intertace side slapes Undo
[CLeftclope [ Right slope. —
, Vertical Offset 2263

Horizontal Offset -6.796
T

=rar W T TR/ R SPARRT

Press |eft button to update point.

1.5.10 Add Formation Layer

Select "New Surface’

Set up the following and Press 'OK"*
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Create new design surface X
MNew Surface Mame |FDF""'I'A‘TIDM ‘
RS ]

Copy from Surface

D'a not copy Cut/Fill specific elements

(®) &dd new suiface for all sections
() Only add new surface at curent section

From Left Offset
Tao Right Dffset

o]

Cancel

Yertical Shift

Section 1

Chainage 0.000 to 879.85¢6

0
3 Pt 5 p= g p= b A 3
1.0 0
0.0 RL 0.0
FL SLPR 4 BR
1.0 -1.0
R RE
+SLPL SLER
=2.0 =2.0
= e o . o . o =
-3.0 -3.0

Select "Delete’

1.5.11 Removing Sleepers From Formation Surface

Left click mouse on 'SLPL" and then select 'Delete Point’

Left click mouse on 'SLPR" and then select 'Delete Point’

DEH&GE) — X
Data - Design Style ~ (@)
Ao e E | .4 00
LA e i e Eﬁ B
Search Search Replace Global Insert Delete Undo Redo Cut Copy Paste Horizontal Vertical Template  Vertical Template Options Tools Help  About
et editRecords Records - - - - - - -
Section Hoharage | 0000 | VE[1 |3 Gug Qv e | 0 Cew O
Template design 2 x DesignFromhLProject:Station Co-ordinates | SCC Modell Prop CL copy.Alignment:Section Template Design | -

Template Design Action

Otdd  OMove O Edt
(Use lft mouse bution to select poin o delete

Section 1

Chainage 0.000

Lo 879 .856

Apply to
@CutandFil - O CutOry O Fll Only 3 g S g g g S 4 3
Suface |BALLAST -~
e
Horizantal componert
O Select with cursor o
2000
@® Horizontal Dffset & = m e
Owicth -4.000
O Slope Length -4.000
Vertical Component i S
(O Select with cursor humber
Vertical Offset 0.300
OHeight 0.000
Obraden o 3 e g b E 2 o a 3
Intertace side slopes T = o
[Leftsiope [ Right slape
Horizontal Offset 1.270 , Vertical Offset -2055 Use left mouse button to select po..
L o R 1 e - L 1 A= 2 S a2 R R 1 i
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1.5.12 Editing Formation Surface

Need to change Feature Codes on Formation surface and apply offset and grade change
Select "Edit’

Left click on '‘RL" on Formation Surface
Enter New feature code 'FL'

Horz, Offset -2 and Gradient +1:30
Press "Edit Point'

Left click on 'RR' on Formation Surface
Enter New feature code 'FR'

Horz, Offset 2 and Gradient -1:30

Press "Edit Point'

Ed&d) - - x
o i

Style ~ (@)
% we T K@ﬁ Py F SIS B "W”g”é@e

Undo Redo Copy FPaste  Horizontal Vertical Template  Vertical Template Options Tools  Help About

Section + Chainage Ve[ 5 RAHei @v.eid | 9w OF

Template design nx

DesignFromXMLProjectstation Co-ordinates | SCCMadell,”  Prop CL <opy.Alignment:Section Template Design x|

Template Design Action
O bdd OMove (O Delete (@ Edit

Press left button to select point

Section 1 Chainage 0.000 to 879.856
Apply to = i
@CutandFil - OCutOny OFilOn 3 g g 3 g g g g 3
p

Horizartal component

() Select with cursor

0.0 RL RR
(®) Horizontal Oifset 2.000 =

LPL LER , BR

Owidth 4000

() Slope Length 4.002 . _
Vetical Compenent e Mn\lﬂ

() Select with cursor e

() Vertical Offset 0.976 _ e o

New section -2.0 2.0

O Height 0133

(@ Giradient 1300 Btz Sl b | a P b g o o a b=
Interface side slopes Undo -3.0 -3.0
[lLeftslope [ Right slope

Horizontal Offset 3493 , Vertical Offset -1.769 Press left button to select point
Sl Y=o/ Wem JUS/ 15/ KR Bimanl

1.5.13 Adding Ramp at Chainage 380 to 480

Ramp down at Chainage 380 and ramp up at Chainage 480

Select "New Section’

Enter Starting chainage for new template of 380 and press 'OK"'

Create a new section template X

Starting chainage for new template =l

Cancel
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Section 2 Chainage(380.000 )to 879.856
]

e
0 0
0.0 RL 0.0
PL SLPR , BR
-1.0 -1.0
. P—
e« Loy
o | | —2.0
-3.0 -3.0

Select "New Section’

Enter Starting chainage for new template of 400 and press 'OK"'

Create a new section template ot

Starting chainage for new template 400

1.5.14 Inputting Ramp Design on Ballast layer

Section 3 Chainage 400

Select "Edit’

Left click on "BL' on Ballast Surface
Horz, Offset -2 and Vert. Offset -0.9
Press 'Edit Point'

DE & - x
Data | pesion shte - @

o © © s o3 3 '& @

AR A S PAY E LLJ ‘3‘ bi FAN T ey

Seon S Repece Glone e Do Undo Redo | (i Copy Faste | Horzontal Vemical Template | Vertical Templste Options Tools | Help About

Next dit  Records Records ~ - - - = - -
| Desion [ Help |
Secion [3|3{Chainage | 400000) vE [T |4 GAHcid Gvei | 1 Clca OF

Tempiate cesign 2 x 7 DesignFromiiL rojecttation Co-orainates. | SCCModell,” _Prop CL copy.Alignmentsaction Tempiate Design x |

Templats Design Action

Obdd  OMove ODelete @ Edit

W Section 3 Chainage 400.000 to 879.856

Apply to
@CutandFil O CutOny O Fil Onlp 3 g g g g g e d E
Sutace [BALLAST ~ 0
ez
Harizontal component
O Select with eursor 0.0 o 28 G
@ Horizontal Dffset | 2000 sien s me
O widh 4000 [y
O Slope Length 40465 . Ler— .
O r——
Veriical Companent m ———————
O Select wih cuisg e
Vettioal Offset 0500
O Height 0800
O Gradiert O Shrfze 3 4 o 3 g 3 : b =
Interface side slopes Undo - i

[Leftsiope [ Right slape:

Horizontal Offset 6,608 , Vertical Offset -1.322 Press left button to update point

Left click on 'BR' on Ballast Surface

Horz, Offset 2 and Vert. Offset -0.9
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Press 'Edit Point'

EW&D - x
Data - Design Style ~ (@)
QA igg 9@ )
A w7 4 S 2 /% L bul ‘1\‘ -~ i

Cian Senen Ripce Clatal et Doc: Undo Redo | U Copy Paste  Horizontsl Vertical Template  Vertical Template Options Tools | Help About
Next edit Records Records s = - - = e -

L seacnondrepiace. |l undo. Jl - cipboad o Jl~ viewsheetoo  J pesign o | ep |

Section + Chainege | 400000 VE [1 3] Zp g1 v.eid | 19 Oow O

Template design X DesignFromXML.Project: Station Co-ordinates r SCC Modell Prop CL copy.Alignment:Section Template Design  x ‘ -

Template Design Action

O#dd  OMave  ODelete @ Edit

[Press left buttor to update paint

Apply to

@cuandfil - OCutOrly  OFilOry

Surface |BALLAST ~

R M

Feature
Harizantal component

() Select with cursor

(@ Horizontal Offset 2.000

Owidth 4000
(O Slope Length 4.000
Soitby

ertical Component [ sting
O Selest with cursor rumber

0.500
@vetoalOfsat | 0300 Ty
OHeight e
O Gradent 00 New Suface|
Intertace side slapes Undo

[Leftsiope  [1Right slope

it Paint

Section 3 Chainage 400.000 to 879.856
RL
~SLPL SLER
BL
= Jh__\ix‘ =3 =

Horizontal Offset 6.507 , Vertical Offset -1.269

Press left button to update point

Sl =5l Hem ZUS7T3Z KD Shane]

Select "New Section’

Enter Starting chainage for new template of 480 and press ‘OK"’

Create a new section ternplate
Staiting chainage for new template 40
| Cancel

X

Section 4

Chainage{480.00Q to 879.856
1]

0
0 0
0.0 RL 0.0
~SLPL SLER
BL
-1.0 -1.0
FL |
e« JoEm
-2.0 -2.0
= = o b= = = o i =
-3.0 -3.0

Select "New Section’

Enter Starting chainage

for new template of 500 and press '‘OK’

Create a new section termplate

Starting chainage for new template

>

Cancel

Section 5 Chainage 500
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Select "Edit’

Left click on "BL' on Ballast Surface
Horz, Offset -2 and Vert. Offset -0.3
Press 'Edit Point'

DEd&c) -+ b
Data | Design | Style ~ @)
N IR LA e L% @0
LR 2 2E S AN ~ 1A AN P e

Search Search Replace Global Insert Delete Undo Redo Cut Copy Paste Horizontal Vertical Template Vertical Template Options Tools Help  About
Next cat_Records Records - - - - - - -

Section 5 |[¥ Chanege | 500000] VE [T 3] Bugi Av.sia | 9 Ocu O

Template design 2 x DesignFromXML.Project:Station Co-ordinates T SCC Modell Prop CL copy.Alignment:Section Template Design X‘ v

Templals Design Action

O#dd  OMove ODelete @ Edit

Press eft bution ta update point

Section 5

Chainage 500.000 to 879.856

Apply to

@CutandFil OCutnly  OFilOnly 3 g 3 3 g = E g 2
Sufsce [BALLAST -
Faws B V]

Horizontal component

O Select with cursor RL RR

@ Hoicontal Ofset | 2.000 { o e ——

Owidth 4.000 \\

(O Slope Length 4.045 _ [y _

8 E—
Varteal Component o R E—
) Select with cursor P
Vattcal Offset 030

S — - -
OHeight 0600

O Gradient bl New Suface = e o e g 4 o a 3

Interface side slopes Ui -3 =

[ieftsiope [ Right slope

Horizontal Offset 6401 , Vertical Offset -2.493

Press left button to update point

TENSyIE | MEMUT [P IAOSHL_FaSier | WEnUl I [NOSrt [ARST 1850 SIS CHAHSE ([ Tt 11

Left click on 'BL' on Ballast Surface
Horz, Offset 2 and Vert. Offset -0.3
Press 'Edit Point'

Section 5 Chainage 500.000 to 879.856
] 1]
A
S 3 P 1=

Save Alignment

Template is visible on the model displaying the alignment
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= o = ]
DEH@C) - X
Data  View  Model  Add  Annotate | Desion.. Analysis  Tools  Cloud wiec@]
I = Prop CLeof =) L= = o) 4 8] Line Intersection
T 2y S AE N W AN T o
~ ~ S SoaET ~  ATiangle Distance
Horizontal Vertical Template String Move Rail Overlaps Model Dataset Attach View Tools Options
s = e g o == Midpoint 7 Resection
DesignFromxhL Project:Station Co-ordinates, .’ SCCModell x | Prop CL copy.Alignment:Section Template Design | -
:7983.238 ¥7911.586 Z:0.000 PROPCLCOPY Pier (2PT + W) Point 0 Ch+530.638, Ofs+1.650 Select points Snap Off

= 7 . APA1 F 8430 1R 1

1.5.15 Export Rail Design

Go to 'DESIGN tab > Model' Export
Set up the following and press 'OK":

Export alignment ? X
Chainage Interval |-I u | I oK I
[[] Generate interface strings Cancel

Create boundary from interface string

Create slope signatuie strings [tadpoles]

Dresign Surface to export [mEY
Existing ground surface Pick >
Design stings surface I:I Pick »»

Chainage range

() Entire alignment

(®) Limited chainage range
[s0 |

Fram To | . |

() Limit to section template bounds

Apply Super-Elevation # Cant

Press 'Ok’ to model attribute dialog

1.5.16 Triangulate Rail Model

Within ‘"MODEL tab > Edit’

Using 'All triangles intersecting line' as the Selection Method and 'Remove triangle’ as the

"Action’, edit the TIN
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e
DEH&) -
Data  view [ Model | Add  Annotate  Design  Anabsis  Tools  Cloud

- X
Style ~ @J
E ) Obs [Firs B [ Move Details
¥ e Ll @) i B X 4 & = Lo e Wan
12 5l0pe * B ., Join Pts &= Insert Point ~
Undo Redo  Select co Model Contour Grid Festures  Edit  Fip Ground  Que Points Strings  Links
LU 4 & = st 5 2 7 SR oin str %2 Reverse gk
Add and Remove THangies 3 X 7 DesignFrom(LProjectstation Co-oraimates | SCC Model1 | _Prop CL coplarizontal Geometry Entites . Prop CL copy(RAILS) | -
Selection method S

() Individual triangles

(@ Alltiangles intersscting fine

O Allriangles in the model

() 4l tiangles with any points selected

O Al tiangles with all points selected

O Alltiangles left of selected string

() 48l tiangles right of selected string

O Alltiangles between selected strings

O Alltiangles in sslected polygon

() 4l tiangles in all similar polygans

Action

(® Remove triangles () Replace triangles
O Disable contouring - O Enable contouing
O Set ground ype:

Flood filing

O Disable  ~ Filinto emply g Fillinta &l
Olengles ~ © tiongles

[ U ehange trangls it no giound

Grow
edges || Browal | Apply Close

X:3088,985 1:7609.258 Z:20.024 SLPL Point 71

Sl SRAT WA 7T T KR HimanT

Add/Remove triangles

Snap Off

Select 'Apply"

Select 'Yes' to 'Store model boundary as a string’

SCCWB4r x

o Store model boundary as a string 7

Save Model as 'RAIL.Model'
1.5.17 Long Section With Cursor

Go to "ANALYSIS tab > L. Sect button"

Left click mouse to pick first point of section and then again to pick second

Right click mouse to finish

A profile of the Rail surface is created
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Chainage 0.000
Hz.Scale 1:250
Vi.Scale 1:125 ﬂ—h
Datum 19.000 H H
Chainage/Offset EFFF

Plan X

Plan ¥

Feature name

1.5.18 Export Ballast Design

Go to 'DESIGN tab > Model" Export
Set up the following and press 'OK":

Export alignment ? X
Chainage Interval | 10000 | I Ok I
[ Generate interface strings Cancel

Create baundary from interface sting

Create slope signature strings [tadpoles]

Llzsign Surface to export BALLAST v D CJan

Esisting ground surface Pick >
Dresign strings surface l:l Pick »»
Chainage range
() Entire alignment

(®) Limited chainage range

B | 3nuuou| | 55&000|

To

() Limit to section template bounds

Apply Super-Elevation / Cant

Press 'Ok’ to model attribute dialog

1.5.19 Triangulate Ballast Model

Within ‘"MODEL tab > Edit’

Using 'All triangles intersecting line' as the Selection Method and 'Remove triangle’ as the
‘Action’, edit the TIN
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- X
@7;|a View m Add  Amnotate  Design  Anaysis  Tools  Cloud Shle - @
9e k. o o Ee " EXE AT e

", Join Pts £ Insert Point ~

Undo Redo  Selet Cui  Copy Feie  Model Contour Grid Features  Edit  Flip Ground Query Foints Strings Links
5 E = < - - spiit - + $ToinStr 12 Reverse. - S <
__undo | Clipboard Triangulatior L e JI  pdete |

Add and Remove Trangies — | L Projectsiation Co-orainates | SCCModell | Prop CL copy:Horizonial Geomeiny Entities | RAILSModel, " Piop CLcopy(BALLASD, ] ~

Selection method

O Individual triangles

@® Alliangles intersecting line.

O Alltiangles in the riadel

(O &l triangles with any points selected

O Alltiangles wih al points selected

O Alltiangles left of selected sting

O lltiangles fight o selected sting

O Allriangles between selected strings

O &l triangles in selected polygan

(O &l triangles in al similar polgons

Action

@® Remove tiiangles O Replace tiangles
O Disable contouring - O Enable contouring
() Set ground type.

Flood filing

(O Disable Fillirto empty Fillirto all
Oltizngles + © vingles

[ Unib change trangles with no giound
tune:

Grow
iid

¥:7977.869 Y:7916.720 Z:0.000 BL Bed Level (1PT) Point 30
Sl ez Flem ZU97 To Kb 1 sgieclion

Add/Remove triangles Snap Off

Select "Apply"

Select "Yes' to 'Store model boundary as a string'

SCCWB4r x

o Store model boundary as a string 7

Save Model as 'BALLAST.Model'

1.5.20 Export Formation Design

Go to 'DESIGN tab > Model" Export
Set up the following and press 'OK":

Export alignment ? X

Chainage Interval | 10.000 ‘ I oK I

[ Generate interface shings

Create baundary from interface sting

Crezate slope signature strings [tadpales]
urface to export FDHMTIDN ' CJan

Existing ground surface Pick 3>

Design strings surface l:l

Chainage range

() Entire alignment

(@) Limited chainage range

B | 3un.unu| | 550.000|

To

() Limit to section template bounds

KL Apply Super-Elevation £ Cant 7y

Note: Cant is not applied on Formation Level. Untick "Apply Super-Elevation /Cant’
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1.5.21 Triangulate Formation Model

Within ‘MODEL tab > Edit’

Using "All triangles intersecting line" as the Selection Method and 'Remove triangle’ as the

'Action’, edit the TIN
Select 'Apply"

Select 'Yes' to 'Store model boundary as a string’
Save Model as ‘FORMATION.Model

Three Triangulated Model have been created.

1.5.22 Check & Adjust Formation Levels

In order to maintain fixed depth levels between low rail and Formation, the '‘Check and

adjust formation levels' tool can be utilised.

Go to 'DESIGN tab > Rail > Check and adjust formation levels'

Set up the following including required vertical seperation and press 'Ok’

Adjust fermation levels

Alignment ‘ Prop CL copy.Alignment

Rails model ‘ REAILS Hodd!

Formation model ‘ FORMATION. Model

Vertical seperation

Select 'Ok’ to model attribute dialog

Pick "Formation adjustment.rpt’ file and press 'Ok’

Pick a report

Formation adjustment.rpt

Alignment height differences.rpt

angle reziduals st rpt

Check alignment.ipt

Check as-built.rpt

Check shots [Leica HexML].ipt

Check shats.rpt

Check survep.pt
CheckCant&ndGuage. ipt

Checks shots.ipt

CoordD ups. ipt
DEC_StationDescriptionShest_Detall. rpt
Detail Observations. rpt

distance residuals srt.rpt

File CRCs.rpt

File stats.
Formation adjustment.ipt
Harizontal entity differences.rpt

The report details the Level adjustment, the exact difference in height between formation

and low rail, and the chainage is note
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i1 5CC Report viewer

@SE‘M <o ow[ s

Preview

220,00
330,00
340.00
350,00
360.00
370.00
380,00
390,00
20000
41000
42000
23000

‘ESE‘ENI__I\WA -

Alignment model:

Formation adjustment

Prop CL copy.Alignment

Rails and sleepers model:  RAILS Model
Original formation model:  FORMATION.Model
Minimum fermation depth:  0.400

Chainage: 300.000

Feature

Chainage: 310.000

Feature

Chainage: 320.000

Eeature

Chainage: 330.000

Feature
SLPL
RL

Level adjustment:

Offset Level/Z

-1.200 19.922
-0.718 20.226
0.718 20.237
1.200 19.941

Level adjustment:

Offset LevellZ

-1.200 19.932
0.718 20.239
0.718 20.261
1.200 19.968

Level adjustment:

Offset LeveliZ

-1.200 19.941
-0.718 20.252
0718 20.284
1.200 19.995

Level adjustment:

Ofiset Level/Z
-1.200 19.950
-0.718 20.264

Depth to formation
0.400
0.720

0779
0.498

0.429

Depth to formation
0.400
0723
0.793
0.516
0.425

Depth to formation

0.422

Depth to formation
0.400
0731

The report can be exported to various formats

Export

Format:

[= BAdobe Acrobat (PDF)

Destination:

Cancel

|= Disk fie

A new Adjusted Formation Model has been created.

Edit the TIN as above.

Save as 'AdjustedFormation.Model’

1.5.23 Combining Models & Alignment for QA puposes

As a QA check, models can be combined and section generated.
Within 'RAILS.Model’, go to ‘DESIGN tab > Attach drop down > Model'
Select 'BALLAST.Model' and then repeat, to select ‘AdjustedFormation.Model*

Go to 'DESIGN tab > Attach drop down > Alignment’ and select Alignment file
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- - al
DEH&S) - X
Data  View | Model| Add  Annotate  Design  Anabsis  Tools  Cloud Style ~ (@)
R Ops | Fes 7 =\ Move Details
Q 9 ﬂ A G, @@) H A~ ﬁ Iy KN s
152 Siope *, Join Pts £ Insert Point ~
Undo Redo | Select Cul  Copy Faitc  Model Contour Grid Features  Edit  Flip Ground = Query 7 Points Strings  Links
25 % =3 < i - Edspiit % « 4T oin Str 57 Reverse G % &
DesignF romXMILFrojectstation Co-ordinates | SCCModel1 | Fiop CL copyAllgnmentorizontsl Geometry Entities ” _ RAILS.Model x| BallsstModel | FORMATIONModel | FORMATION (Adjusted formation) (Autosaiel.bodel | =
X:8137.218 Y:7762,037 Z0.000 SLPR Point 92 Ch-+324.306, Ofs=10.848 Select paints Snap Off
T EHTSE 1MAe LapUDn FaT3SIE | WERIT p MOSn; U001 Item 13

Go to "ANALYSIS tab > L.Sect drop down > Live Section’
Set 'Cross section along alignment' and offset left/right 5.

Move cursor along along alignment, left click to generate live section in sub divided screen

= = 3
DEH&E) - %
Data || View | Model  Add  Annotate Design  Analysis  Tools  Cloud Style ~
(Frs | @ © @) @ Zoom In @ ﬁ [ LockHz - [ | Ground @ @ ~ Fiythrough i Insert
H < \ © @ x x
i= | } R 8 8 g zumon [ T || mignment e — Dviewer + | [HEdit -
List | Window Exents Position Scale Ortho Perspective. Elevation Plan Windows
Bl Zoom Previous Z Bvae 2Pt Elevation orgin | [Mode s
Live sections % DesignFromXML.Project: Station Co-ordinates T SCC Modell RAILS.Model x - SCC Sectiond  x. ‘ hd
Long section with
O dusar
() Lengseeion rom
esisting sting Chainage 494.845 I'A:Hh
Hz.Scale 1:250
(s seston :
Datum 19.000

Vt.Scale 1:63
along string

(@ Cioss seetion
along algrment

Offsets

Lot
i

Chainage/Offset

Elevation RAILS

Elevation Ballast

Elcvation FORMATION (Adjusted formation) (AuteSave

Flan X

Plan ¥

Save and close

Feature name

Close withaLt saving

%:8024,751 ¥:7893,075 Z:20.200 SLPR Point 114 Ch-+494.845, Ofs=7.420

Create section with cursor Snap Off

Close without saving
Go to '‘DESIGN tab > Attach drop down > Edit/Detach’
Highlight Ballast and Formation Model, select ‘Detach’ and 'Ok’
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DEH&E) -
Data  View Model Add  Annotate |, Design . Analysis

Tools  Cloud

o
stle - @

e [T =
i =
R, o~ o~ A3~

Horizontal Vertical Template String Move

Py )X S

Rail Overlaps Model Dataset | Attach View Tools Options

Bune X intersection
Awangle hpistance
= Migpoint 2 Resection

¥ T

o Co-ordi

Attach reference files to model

Traverse and network eror elipses
[ Display absolute fooint elipses O Don't display relative fine) elipses Sz RIIEED DelEEhal
(O Display relative (iine] elipses for measured lines only
Ellise seaingfactor | 1000 O Display l relative (ine] elipses Concel
:8032,186 ;7904204 Z:20.200 SLPR Paint 114 Ch-496.565, Ofs~20.636 Select points Snap Off
T T P LA PaTSSIE T WP T R [CPTEtE TE T T

1.5.24 Exporting XML For Machine Control
Within the "Rails.Model" which has the Alignment file attached, go to 'DATA tab > Export

1.6

drop down > LandXML'

Set up the following and press

|Ok|

Export LandXML

Schema version

OLand®ML10 @ Land %ML 1.1

E=part triangulation
[ Expart breaklines
[ Expart houndaries
Expart Plan Features
[ Expart stings as alignments
Export Alignments

O Land %ML 1.2

Cancel

X

Select 'Ok’ to model export dialog

SCCWedr

o Model exported to CASCC\DesignFromXML\RAILS.Model.Land XML

Close 'Rails.Model" and open 'BALLAST.Model’, attach alignment file and repeat export

steps

Similarly, repeat for 'AdjustedFormation.Model"

Computing Platform Edge Using Bance Gauge

The following outlines the steps to compute platform edge using Bance Gauge.

Open Existing Project & Dataset

From the Main Screen, SCC

button 'Open’

Go to 'C:\SCCl\rail-day\Bance Gauge'
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Open 'Platform.Project’ and 'Bance Gauge test1.Survey"

Compute Platform Position from Bance Gauge

Go to 'SURVEY tab > Tools > Compute Platform Position From Bance Gauge'

Set up the following and press 'Ok’

Compute platform positions from gauge

(®) Bance gauge (No coordinates)
(") Coordinates and corrected gauge data
() Coordinates and uncorrected gauge data Cancel

Reference line [ Left Rail I:I

() Platform is on the left (®) Normal cant
(®) Platform is on the right (C)Reverse cant (ClearRoute)

Export result to SCP files

[ Coordinate platform results using alignment

Alignment |‘ \,| =

000

Horizontal Offset Vertical Offset

Report results

Select 'OK" to "Extra Title Fields’ dialog

Extra title fields *
Name Value ~

1 VER 3.00

2 REL

3 SYD 2070272017

4 cus

5 8YS

6 FLM CASCChrail-day\Bance Gauge\\SCP

i NTK 1

8 DATE 2070272017

H ELR LTN1

10 MNAME Platform Platform

11 INPT (Unknown)

12 MODE Platform Gauge

13 DIST 0

14 INT 1

15 D1 G

16 TD1 1

17 L3P1 112.6541

18 RAD1 0

19 VREA1 0 &
Add Delete Delete &l Global Edit Feplace ak. Cancel

Select 'PlatformGaugeSurvey.rpt' from Pick a Report dialog and press 'Ok’

Pick a report

Platform Gauge Survey.rpt

Checks shotz.rpt

CoordDups. ipt

DCC_StationD escriptionS heet_Detail.ipt

Dretail Obsersations. rpt

distance residuals art.rpt

File CRCz.rpt

File statz.rpt

Formation adjustment.rpt

Horizontal entity differences. ipt

Log File [Actions only].rpt

Log File [Actions, notes, warnings, and erors]. pt

Log File [Actions, wars only).ipt

Log File [&0).rpt

Log File, cument document [Actions, notes, warnings, and enars].ipt

Log File, last option [Actions, notes, warnings, and errors) rpt
. 1pt

Cancel

Review report
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Platform gauge survey
Tel:
Fax:
email:
web:
Chainage X (Gauge) Y (Gauge} Cant Gauge XiCorr} Y {Corr}
2,008,334 806.0000 162.0000 0.0110 1.4340 22411770 1448130
2,008,334 206.0000 162.0000 0.0000 0.0000 806.0000 162.0000
2,098,335 200.0000 180.0000 0.0110 1.4330 2,234 3160 162.8540
2,098,343 807.0000 1,026.0000 0.0000 0.0000 807.0000 1,026.0000
2,098,345 805.0000 1,024.0000 0.0090 1.4350 2,249 3780 1,008.9130
2,098,350 &05.0000 1,024.0000 0.0050 1.4340 2,245 5570 1,016.1770
2,098,355 810.0000 1,024.0000 0.0050 1.4320 2,245 5620 1,016.1660
2,008,360 814.0000 1,020.0000 0.0030 1.4320 2,248.1320 1,015.2920
2,008,365 794.0000 1,026.0000 0.0010 1.4340 2,228.7150 1,024 4460
2,098,370 793.0000 1,026.0000 0.0000 1.4340 2,227.0000 1,026.0000
2,098,375 783.0000 1,032.0000 0.0000 1.4360 2,219.0000 1,032.0000
2,098,350 T82.0000 1,030.0000 0.0000 1.4300 2,212.0000 1,030.0000
2198 385 T92.0000 1,017.0000 0.001n 2 2,227.7080 1.015.4480
& t 18,0000 i
7

DEE&S) - - X
Data Survey Style ¥ @)

¥ % Ly e Printer
JEIFK ¥ &Y Y a A ™ O @O
Nsw Statvmns Feasuves iz Download Umvnad \mznrt Exnvnrt andt\ Sttgnns REDVGRS Tn.ﬂ\s Settvlﬂgs Prvmt Presicw ‘Windows Help Al:.ﬂut
]
Platfarm.Project:Station Co-rdinates | Bance Gauge testl.SurveyiCo-ordinates ge testt (Corrected output):e i x| v
No. Str | Pos Feature Type | Tag | DTM EiX- NIY- HYZ- D(1) D(2) D{3) | Chainage Offset Obs# | Gre ..
1 2098334 0 0 S Man S o 806.000 162.000 0.0000 0.0000 0.0000 0.0000 |2098334.000 0.000 0 (]
2 2098335 0 0 S Man S D 2234.316 162.854 0.0000 0.0110 1.4330 0.0000 |2098335.000 0.000 0 (]
3 2098340 0 0 s Man s D 241177 144 813 0.0000 0.0110 1.4340 (7424 287 |2098334.000 0.000 0 (]
4 2093343 0 0 s Man s D 807.000 1026.000 0.0000 0.0000 | 0.0000 |8520.580 |2093343.000 0.000 0 (]
5 2098345 0 0 S Man S D 2249.378 1009.913 0.0000 0.0090 1.4350 0.0000 |2098345.000 0.000 0 C
6 2098350 0 0 S Man S D 2245 557 1016.177 0.0000 0.0050 1.4340 |5748.071 |2098350.000 0.000 0 (]
7 2098355 0 0 s Man s D 2245 562 1016.166 0.0000 0.0050 1.4320 (3127.052 |2098355.000 0.000 0 C
8 2093360 0 0 s Man s D 2248132 1015.292 0.0000 0.0030 | 1.4320 |2953.537 |2098360.000 0.000 0 (]
9 2098365 0 0 S Man s o 2228715 1024 446 0.0000 0.0010 1.4340 |2782.787 |2098365.000 0.000 0 C
10 2098370 0 0 S Man S D 2227.000 1026.000 0.0000 0.0000 1.4340 |2268.221 |2098370.000 0.000 0 (]
11 2098375 [] 0 3 Man E] D 2219.000 1032.000 0.0000 0.0000 1.4360 |2052.258 |2098375.000 0.000 0 [§
e . 3 n * “dan 8 n 22147 nnn e . o h N 1300 |2028.714 |209332r A7 0 00n n B

~Hgy

1.7  Wriggle Survey Processing

Wriggle survey functionality which can be accessed as follows;
'DATA tab > Import > ASCII Wriggle Survey' from a project
'SURVEY tab > Tools > Compute Wriggle Survey' from the survey coordinates view'

"SURVEY tab > Tools > String using Chainage > Offset from the survey coordinates
view'

This is used in conjunction with an alignment to group point data into rings.

To process the sample files 9961065.ASC, 200_UPLINE-.CAN, 200_UPLINE-.HOR and ,
200_UPLINE-.VER do the following;

Creating A Project Directory
From the Main Screen, select 'DATA tab > New"
Enter in a Project/Job name "Wriggle'
Select a Project Template from the list 'Default vi1 Complex.Project’

Select ‘OK’
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Mew Project ? x

Froject name |\'\"'fi99|3 |

Project template |Defau\t [w11-0-Camplex). Praject V| Pick »»
Project folder

(®) Use default SCC project folder

() Select an altemative folder

| =
Cancsl

Create an alignment from the 200_UPLINE files
'DATA tab > New drop down > New document > SCC Alignment’

DEH&E) -
Data | Edit

2Stations Features Wizard | Download Upload Import Export Model Sectio-

1\ Name | Feature | XY Type | I Typ:
MNew X
New
= 0K
SCC Model ~ -
SCC Section Cancel

SCC Transformation
Y — v
Help

'DATA tab > Import drop down > ACT horizontal entity file, picking
'200_UPLINE-.HOR'

'DATA tab > Import drop down > ACT vertical entity file, picking '200_UPLINE-.VER'
'DATA tab > Import drop down > ACT cant file, picking '200_UPLINE-.CAN'
From the Main Screen, SCC button 'Save As’' 200_UPLINE.Alignment’
'SCC button > Close’
Import the ASCII survey file
'DATA tab > Import drop down > ASCII Wriggle Survey, picking '9961065.ASC"
SCC button 'Save'
Compute the wriggle survey

'SURVEY tab > Tools > Compute Wriggle Survey', using parameters shown and pick
"WriggleSurvey.RPT" as the report file
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X

Process wriggle survey

Alignment |C:\SCC\raiI-day\wriggle\Wriggle\Upl\rle.AIignment Export options

) ] [C]Export to survey data set HEDff ta Alignment v
Bearing computatian o
Expart ta madel

(®) Use bearing computed from ring data Export to sections pz | HLDiff ta Centre ~
P
() Use instantaneaus bearing fram alignment e o3 Diff. R adius from design i

Gradient computation Output best fit circles
Output surveyed points

Keep generated alignment Text thinning [rn) 1.000

() Force harizontal gradient [ &4dd rail data from madel to output

Design adius 3100 Outlier distance 0500
Radial offset 000 Dieformation tolerance ame ,E

Sking surveyed rings
(®) Uze gradient computed from ring data

(0) Use instantaneous gradient from alignment

w7
&

This will compute the wriggle survey and show the following report.

Note:

¢ that with bearing and gradient computed from ring data, the alignment is not used in the
computations. It is still used in the report to show the difference between bearing and
gradient values computed via linear regression and those computed for the alignment.

¢ Bearing and gradient computation determine whether the tunnel bearing and gradient is
based on the alignment or the connected ring circles generated in processing

e Export options control whether in addition to the report you get a section file, model
and/or survey data set on output, and whether they include the surveyed points, design
circle radius and/or best fit circle radius.

¢ The design radius is the nominal radius of the tunnel

e The outlier distance is the distance from the design radius at which points are rejected
as noise / not on the tunnel surface. The wriggle process is actually computed twice,
first to remove outliers, second to get a clean result.

¢ The radial offset is a prism constant from observed point to tunnel face

o The deformation tolerance is the distance above which points in the survey are flagged
as out of range / build tolerance / potential obstructions

¢ Adding an extra rail model to the output shows the rail position with respect to the tunnel

i1 SCC Report viewer

@S| T8 ‘@]sf‘amwm E
Preview |
1
2
2 Created on Wednesday, March 1, 2017 (Al [AlS]
! By sceains 3
: Wriggle Survey
7 -
8 Survey: 9961065 AnaIVSIS
g Alignment:  C:\SCC\rail-gay\wrigg W riggle\U pline.Alignment Tel:
10 Gradient:  Computed Fax:
11 Bearing:  Computed email:
12 web:
=2 Ring: 1 Section orientation
1 i Bearing: Grade:  VA:
15 (RIIES: @ Used: 3442012 14472 35952 19
% Radial offset: 0.000 Alignment: 1642051 000 22 40
17 Design radius: 3100 Computed: 3442012 -1447.2 35052 19
.18 PointID  Easting Nerthing  Level Chainage Radius  dRadius Offser  Voffser Cant
19 Centre 20219.8952 65018.0791 -15.4766 11637.2202  3.574 0.474 0267 2479 0130
20 1 20220.6570 65015.2990 -13.3560 11637.2036 3579 -0.479 3.150 4.600 0.130
21 2 20220.8470 65014.6430 -15.4970 11637.2096 3566 0.466 3833 2450 0.130
> 3 20219.6570  65018.9130 -12.0040 11837.2158 3579 -0.479 0.600 5952 0.130
4 202206440 65015.4010 -17.7110 11637.2186 3.567 -0.467 3048 0.245 0.130
5 20219.2230 650204870 -12.9180 11637.2226 3577 0.477 2233 5038 0.130
5 20219.6320 65019.0280 -18.9170 11837.2227 3579 -0.479 0718 -0.961 0.130
i 20218.9470  65021.5030 -15.2350 11637.2309  3.561 0.461 3286 2721 0.130
8 20220.1410  65017.2500 -18.9550 11637.2332 3584 -0.484 1132 -0.999 0.130
Ring: 2 Section orentation
s g Bearing: Grade:  VA:
used: 3443414 14152 3505143
Radial offset:  0.000 Alignment: 164 25 56 000 22 40
Design radius: 3.100 Computed: 3443414 14152 350 5143
PointID  Eastng ~ Nomhing  Level Chainage Radius  ORadius Offset  vorise: Gant
Centre 20224.2275 65019.2840 15.4452 11641.7173  3.573 -0.473 0272 2481  0.130
9 20225.0300 65016.3370 -13.5880 11641.6094 3575 0.475 3327 4339 0.130
10 20223.5420 65021.7010 -12.9010 116417086 3575 -0.475 2240 5026 0.130
1" 202251800 65015.8480 -15.3850 11641.7127 3.566 -0.466 3.838 2.542 0.130
12 20225.0050 65016.4950 -17.5250 11641.7178 3565 0.465 3168 0.401 0.130

¢ the contact details in the report are taken from 'General Options > Module Licenses >
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Edit user details’. The layout and content of the report can be modified to suit individual
client needs independently of SCC using Crystal reports XI or later. Results from the
SCC viewer can be saved into Microsoft Excel for further analysis by pressing the
export button on the top left of the viewer. This also supports a wide range of other
formats included Word, PDF and ODBC database tables.

When comparing the results with the output file provided, 9961065.out, SCC is producing
identical radii, and horizontal and vertical offsets that agree to within Imm. The easting
and northing of the centres deviate by ~10mm to 30mm but looking at the radial residuals,
e.g. the difference between the final computed radius and distance from computed centre
to each point, which would imply that the SCC result is more accurate because the sum of
the residuals in the SCC report is smaller than those in the output report provided,
indicating a slightly better circle fit. For example on ring 1, both routines agree a radius of
3.574, and the residuals are as follows;

9961065.o0ut SCC

Point Radius |Residual Radius Residual
1099601 3.578 10.004 3.579 0.005
1099602 3.584 |0.010 3.584 0.010
1099603 3.567 |-0.007 3.567 -0.007
1099604 3.565 |-0.009 3.566 -0.008
1099605 3.579 |0.005 3.579 0.005
1099606 3.579 |0.005 3.579 0.005
1099607 3.577 10.003 3.577 0.003
1099608 3.561 |0.013 3.571 -0.003

Sum of square of residuals

0.056 0.046

We can see from this that the SCC centre is a slightly better fit for the data provided.

Case Study Data

To process ascii compiler-1.csv, 300DOWNLINE-.HOR, 300DOWNLINE-.VER, and
300DOWNLINE-.CAN do the following

Downloading & Importing Data
Create a new project as described previously
Import the ACT alignment files into SCC as described previously

'DATA tab > Download' picking "ascii compiler-1.csv' using the parameters shown below

Download survey data ? X
Survey data logger |GF'S ®rd b ‘ Advanced »»
Data type [Datalogger input Device
Detail Topagraphy (®) Disk
[ Traverse () R%5232 port [cable)
[z Set Out () Atlas communications controller
[ Leveling () Leica DB database
() Trimble Link Engine

Cancel
[] Create madel from input data
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Input GPS X.Y,Z =

() Paint Mo, %, ¥, Z, Feature, D1, D2, Remark

() Paint Mo, ¥, ¥, Z, Feature, Tag, D1, D2, Remark Cancel
() Pairt Mo Feature, %, . Z. Remark

() Paint Mo, 3, ¥, Z, Feature, StrMa, Tag, DTM, D1, D2, 03, Remark
(O Paint No, %, Y, 2, Code st

(O Pairt No, .Y, Z. River athibutes

(O Point Mo, %, 'Y, Z, Code [MBS rivers)

[ Process LandS cape coding Optiors

[JUse enhanced coding extensions iew 3

Computing Chainage Offset from X,Y

To group the data into rings, select 'SURVEY tab > Tools > Compute Chainage,Offset

from X,Y*

XY <-> Chainage, Offset ? *

Alighment Dowrline Alignment] ~| |Pick >>»

Record range

From |‘I | To |3338 |

Careel

String using Chainage Offset
Select 'SURVEY tab > Tools >String using Chainage & Offset’

String by Chainage/Offset X
() Sting by Chainage then Offset [Cross section) -
() String by Oiffset then Chainage (Long section) Cancel

(®) Stiing by Chainage then radially [Tunnel section)

Distance tolerance

'SCC button > Save'

Compute the wriggle survey

'SURVEY tab > Tools > Compute Wriggle Survey', using parameters shown and pick

"WriggleSurvey.RPT" as the report file

DEH&G - X,
Data - Survey style ~ @
~) ) [© I | poz| | pozl poz| we @ e
O‘; 9% A | 4 &# = 4’ ¢ de L | 2 e
Search Search Replace Global Insert Delete Undo Redo Cut Copy Paste Obs. Coords Rebuild Options Tools Help  About
MNext edit Records Records % = = - = el =2 =
\Wriggle.Project:5tation Co-ordinates ascii compiler-1.5urvey:Co-ordinates X‘ -
No- Su_| Pos Feature Type | Tag | DTM EIX- NIY- HUZ- o) | p@ | p@ [ Chainage | Offset | Obsk [ Grc,y
1 7 1 1_[808 Detl S D 38292174 56754.260 93860 | 0.0000 | 0.0000 | 0.0000 | 32367894 3263 3/0_|_C
2 3 1 2 809 Detl s D 38295.834 56760231 92790 | 0.0000 | 0.0000 | 0.0000 | 32357883 | -3.740 20|«
3 4 1 3 [803 Detl s D 38295.840 56760.203 §3590 | 0.0000 | 0.0000 |0.0000 | 32357903 | -3.719 329 |
1 5 1 4 s Detl s D 38295 764 56759.939 74660 | 0.0000 | 0.0000 | 0.0000 | 32357976 | -3455 3308 | €
5 6 1 EEE Detl B D 38296.577 56759.617 5.6190 | 0.0000 | 00000 | 0.0000 | 32367966 | -3.082 ESERI
6 T 1 6 [808 Detl s D 38295.341 56759.213 62930 | 0.0000 |0.0000 |0.0000 | 32357996 | -2615 EZRI
7 8 1 7 [803 Detl s D 38294.927 56758 486 57200 | 0.0000 | 0.0000 |0.0000 | 32358025 | -1.778 321 | ¢«
8 9 1 8 [803 Detl s D 38294 407 56757 692 54150 | 0.0000 | 0.0000 | 0.0000 | 32357998 | -0.830 I
9 10 1 9 [803 Detl s D 38793.961 56756.989 53690 | 0.0000 | 0.0000 | 0.0000 | 32367986 0.003 333 | €
10 il 1 0 [803 Detl s D 38293.638 56756.438 54660 | 0.0000 | 0.0000 | 0.0000 | 32368.000 0641 2
1 B 1 1 [s0g Netl | D 38293205 56755 627 Tien [~aean 00000 | 0.0000 | 32357 951 1389 | 335 | ¢
o aangg |7 E—
=t

Compute the wriggle survey as described previously, picking the 300 downline alignment

file to get the following report
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Process wriggle survey x

Alignment |C:\SCC\raiI-day\wriggle\WriggIe\BUU_DDwnline.Ahg Expart options

[CJExport to survey data st HE.Diff ta Alignment ~
Bearing computation 01
Expart ta mode

Use bearing computed fram ring data | Export to seclions pz | HLDiff ta Centre ~
P S
() Use instantaneous bearing from alignment Eidesimets 03 Diff. R adiuz from design e

Gradignt computation Output best fit circles

Output surveyed paints
(®) Use gradient computed from ring data B Quip il

. 1.000
() Use instantaneous gradient from alignment Keep generated alignment  Test thinring [m)

() Force horizontal gradient [ &dd rail data from model to output

|
Design radius 3100 Outlier distance 0.500
Fadial offset s Pcfemstin e I oK.

String surveyed rings

7 SCC Report viewer - x
PSTgH oo DAEENEEE Y - WY | murmorber ®
Preview |

1 ~ ~
2
: Crestes on Wednesday, March 1, 2017 [ATTTLTA]S]
-4 By SCC 9113
5 .
: Wriggle Survey
iy n
8 Survey: ascii compiler-1.Survey AnaIySIS
9 Alignment: C:\SCCrail-day\wriggle\ riggle\300_Downline. Alignment Tel:
- 10 Gradient:  Computed Fax:
1 Bearing:  Computed email:
12 web:
i Ring: 1 Section orientation
1 g Bearing: Grade:  VA:
=45 * B Used: 0314946 +1:36.6 0013354
16 Radial offset: 0,000 Alignment: 211 35 36 358 3404
7 Design radius: 3,100 Computed: 0314946 +1:36.6 0013354
18 Point/D  Eastng  Nomhing  Level GChainage Ragius — dRadius oOffse1  VOffset Cant
19 Centre 38204.0106 56757.2272 8.8915 32357.9035  3.531 0.431 0226 2450 0130
2 3274 382958340 56760.2310 -9.2790 32357.8820 3535 0.435 3740 2062 0130
.21 3206 33205.8400 56750.2030 -8.3500 32357.0027  3.534 0.434 2718 2083 0130
> 3318 382057640 56750.9390 74660 32357.9764  3.520 0.429 3485 3878 0130
i 3319 382955770 56759.6170 -6.8190 32357.9858 3529 0.429 3082 4525 0130
3320 332053410 56750.2130 -6.2930 32357.0965  3.529 0.429 2615 5051 0130
. 3321 38204.0270 56758.4860 5.7200 32356.0247  3.529 0.429 1778 8625 0.130
2 3322 38204.4070 56757.6020 -5.4150 32357.9977  3.527 0.427 0830 5929 0130
- 26 3323 38203.0910 56756.9890 5.3690 32357.9861  3.520 0.429 0003 8975 0130
.27 3324 382936380 56756.4380 54650 32357.9995 3532 0.432 0641 5878 0130
28 3325 33203.2050 56755.8270 -5.7480 32357.9500  3.534 0.434 1389 5505 0130
= 3326 382027430 56795.0710 -6.3930 32357.9534 3535 0.435 2215 4950 0.130
5 3327 382024580 567546450 7.0420 32357.9338 3535 0.435 2787 4301 0.130
= 3326 332022780 56754.3540 -7.7580 32357.9277  3.533 0433 3420 3585 -0.130
3320 382021890 567542240 8.7020 32357.9083  3.528 0.428 3297 26840 0130
e 3330 382021740 56754.2600 -9.3860 32357.8037  3.524 0.424 3263 1956 0.130
3
£
35 Ring: 2 Section orientation
3% il Bearing: Grade:  VA:
.37 =) Used: 0315306 +1:60.3 000 4250
38 . Radial offset: 0,000 Alignment: 2113213 358 34 04 .

Notes from the results;

The computed bearing and gradient shown by SCC are ~180 degrees off the alignment
value for the same section. This could be corrected using the alignment if required.
Without an alignment the orientation of the section is arbitrary and can flip by 180
degrees, which also reverses the gradient.

It doesn't affect the centre, radius or offset values.

Comparing the results to those supplied in 320 wriggle analysis.xls all the radii in SCC are
exactly 50mm smaller which appears to correspond to the BFC from DTA radial value and
Lining radial value in the xls file. Horizontal and vertical offsets appear to agree to with
about 2mm but centres are differ by ~50-60mm. This could possibly be related to radial
offsets. Re-computing using alignment bearing and gradients does not appear to make a
significant difference to this, though further investigation is probably required.

The xlIs provided appears to have a limit of size points per ring, though this could just be a
reporting anomaly.
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