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* Influence of imbalance loading on ) i - _

derailment risk R

— Study was carried out through several
projects from 2017 to 2019

e Container and bulk wagons
— 1950 payload cases
— 8 different wagon/suspension types
— Circa 7000 individual vehicle models I | T
— Simulation cases: | > ’ i s
* Wheel unloading
* Bogie rotational resistance
» Resistance to flange climb
— Total of around 140,000 simulations

(1)

Lateral imbalance

e Qutput trend between imbalance and
derailment resistance

Longitudinal imbalance (1:x)
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e A range of payloads

— Include effects on suspension
characteristics and initial conditions S - s

* *PARAMETER M ''''''''''''''''''''''''''''''''''''''''''''''''''''''

— For a parametric study model values b1 rommer s memmiert e
can be changed using vac ReplaceTo R

A B T D E F G H

25
26 | *MASS

27

 Vehicle models are text so 28 -

29 INERTIA | 30]=1/12*C29%((G31-D31)"2+(H31-E31)2)|

generation is straightforward T R N W T T T

32

— Write whole vehicle file or »
update *PARAMETER section -

|tGenerm] VW |Save5heeLAs

— Excel, Matlab, Python, P ————
batCh file etC. |Dirr. Wk A= Workbook

' Disakle saving prompts (overwrite etc.)
Application.ScreenUpdating = False
Application.DisplayAlerts = False

' Get current workbook path
homeDir = ActiveWorkbook.Path

' Loop through all the wehicle models
For iCounter = 1 To 248

Sheets ("Input Data™) .Range ("C6™) .Value = iCounter
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Outer wheel spacing

* Track file generation

— E.g. dip position on Y/Q assault 2ol
CO u rse ° 120 1&0 1;10 1&0 1(50 1;0 1£Ixo 1;90 200
— Vehicle model filescanbereadas ¢,/
easily as written -
T E
* |dentify *WHEELSET and POSITION ‘f”

e Extract required dimensions 2w w0 T m w0

Distance (m)

Vehicle file excerpt

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

— Vehicle type specifictrack . ===
files can be written as O

d 5 INEETIR 1.12 0.73 0.03
. at Or .CSV 76 M3 BOSITICH BogSemSpac+BogSenWhl 0.0 0.45
8 INERTIL 1.12 0.73 0.03
79 M4 POSITICH BogSemSpac-BogSemiWhl 0.0 0.45
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Run file excerpt

* Usersub e.g. used to simulate T —
laboratory tests |
— Wheel unloading and rotational | -
resistance 20 " Begis piver spacing zead bY uesKal
22 ** Bogle wheelbase read by wsersub (m)
e 23 1.83
— Where case specific Usersub 21 ~oureur
parameter is needed o
 *USER lines in run file :
* Values could be read from vehicle file Fortran Usersub source code
83 C Get the hngie centres from the user input line 1
. 94 CALL VIEUGetUserData(., USERLINE1,Z20,IERR)
— Where the Usersub function 95 READ (USERLINEL , #) CENTRES
96 c (m)
changes -
* Source code is written B | ol viEveciiecebteds, USERLINEZ.g0.1ERR)
programmatica“y 100 READ (USERLINEZ , *) WHEELEASE

* Compiler called (with switches and
dependencies) to generate Usersub.dll

on the ﬂy Compiler call from Matlab
% Call the Watcom compiler
= if ~system(['wfc386 ' clszUserSubs{i} '.for -incp=C:\Users\Public\DOCUME...
~gystem(['wlink name ' clszUserSubs{i} '.dll 5Y5 nt_dll libr kernel...
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* Vampire solvers can be launched from the command line
— Programmatically e.g. with ‘system’ call (from Matlab) or equivalent

— Call the transient solver with & Command Prompt T x
a [transient] run file C: Ff>start "Vamp

— Call the command processor
with a vac file

"commandifile‘\path\commandFile.

C:\UsersiStaff>g

e Parallel processing (without Run Control)?

— Launch multiple instances

— Query the number of processes running from the OS [e.g. with ‘tasklist’ on
windows]

— Manage CPU load within a logic loop and maximum number of instances

Bl Command Prompt

Command
Command

C:\Users\5ta
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* Thousands of .out files alone are
not so useful...

*MRY DRTR:-

* lis and log files are text and can o EeEme] o

be pa rsed :_ C:—'ﬁE datum sway 3 oI
— E.g. extract warnings and lis file

statistics
= CSVEport wfEXP E3
e out files are binary, but 32 bit t  [Application] .
. . 2 ProgramMame=Export Ucility
floating point data can be read 3
— Matlab, Python, Excel macro |
& Speed =5.0
. T Condition=Variable
e Alternatively, use vtfexp to | el
convert out files to csv in the 10 Lines =3
command loop I Linct -4
1z Lines =5
:—'. [Cutput]
:_E Tvpe =hscil
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* Vampire includes a range of tools to assist automation

* The Vampire file types and installation allows many more possibilities for
user automation

B Command Prompt

* Powerful toolboxes can be built to
— Expand parametric studies

mm
mm

mm

— Improve repeatability

mm

— Streamline repetitive tasks 5

—_—
29 INERTIA | 30|=1/127C25%((631-D31)"2+(H31-£31)~2
30| M1 POSITION -0.5 0.5 157

31 sIze -

|:General] v| ‘Savashaems

Sub SaveSheetls()

Dim wb As Workbook

' Disable saving prompts (overwrite etc.)
Application.ScreenUpdating = Falsae
Application.Displayhlerts = False

' Get current workbook path
homeDir = ActiveWorkbook.Path

ik 1.12 ' Loop through all the wvehicle models
M3 POSITION | BogSemSpac+BogSemWhl For iCounter = 1 To 248
NERT L 1.12 5
Sheets ("Input Data").Range ("Cé").Value = iCounter
M4 POSITICH BogSemSpac-BogSenWhl
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Vehicle Imbalances with Wheel Lift > 6 mm
T T

* Such tools were used to investigate . NI
. . . 8 o @
the influence of imbalanced loading . S T g
. . 273 ggageg # @ 2 &0
on derailment resistance I L .
% w0 mg E& g =g e @9 8 n;
E [ 9 a9 g ew ot o? e
% : = ggma.g@@ @; m@ :ﬁ@ #% »a
* Trends observed used to define: Bepd e etom ot T O
. ‘ ’ ﬂ:Q .- mm@:‘ mgﬁmg Taem
— Low derailment ‘threshold wm% 22 W
2 @& &Q %ﬁ%@@ x@ op =
— Derailment risk score s | | x

Vehicle longitudinal imbalance

* Metrics are included in NR imbalance oRe®
. 185 %
reports to help freight operators 217
manage risk g1shy »
T sfe 76 78
E < 7
H . T 140 , 3
e Threshold informed new testing ¢ N %o N
| o 5
conditions for intermodal wagons in \
2 7
GMRT2141 issue 4 | 2.
11 1:5 2I 215 3 l 36'; 4

Longitudinal imbalance (1:x)
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