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A need for automation

• Repetitive tasks
– Large number of cases 

• e.g. parametric study

– Longer term efficiency 
• Multiple occasions/repeat jobs

– Repeatability 
• Reduced user error

• Vampire includes tools…
– Command file
– *PARAMETER
– Task files .vtf*

• Here we take a look at some of 
those and other possibilities beyond



Case study context

• Influence of imbalance loading on 
derailment risk
– Study was carried out through several 

projects from 2017 to 2019

• Container and bulk wagons 
– 1950 payload cases 
– 8 different wagon/suspension types
– Circa 7000 individual vehicle models
– Simulation cases:

• Wheel unloading 
• Bogie rotational resistance
• Resistance to flange climb

– Total of around 140,000 simulations

• Output trend between imbalance and 
derailment resistance



Vehicle model configuration

• A range of payloads 
– Include effects on suspension 

characteristics and initial conditions

• *PARAMETER
– For a parametric study model values 

can be changed using vac ReplaceTo

• Vehicle models are text so 
generation is straightforward
– Write whole vehicle file or 

update *PARAMETER section

– Excel, Matlab, Python, 
batch file etc.



Simulation environment

• Track file generation

– E.g. dip position on Y/Q assault 
course 

– Vehicle model files can be read as 
easily as written

• Identify *WHEELSET and POSITION

• Extract required dimensions

– Vehicle type specific track 
files can be written as 
.dat or .csv
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Vehicle file excerpt



Simulation environment

• Usersub e.g. used to simulate 
laboratory tests
– Wheel unloading and rotational 

resistance

– Where case specific Usersub
parameter is needed
• *USER lines in run file
• Values could be read from vehicle file

– Where the Usersub function 
changes
• Source code is written 

programmatically
• Compiler called (with switches and 

dependencies) to generate Usersub.dll 
on the fly

Run file excerpt

Fortran Usersub source code

Compiler call from Matlab



Running simulations

• Vampire solvers can be launched from the command line 

– Programmatically e.g. with ‘system’ call (from Matlab) or equivalent

– Call the transient solver with 
a [transient] run file

– Call the command processor 
with a vac file

• 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



Reading results

• Thousands of .out files alone are 
not so useful…

• lis and log files are text and can 
be parsed
– E.g. extract warnings and lis file 

statistics

• out files are binary, but 32 bit 
floating point data can be read 
– Matlab, Python, Excel macro

• Alternatively, use vtfexp to 
convert out files to csv in the 
command loop



Summary

• Vampire includes a range of tools to assist automation

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

• Powerful toolboxes can be built to

– Expand parametric studies

– Improve repeatability 

– Streamline repetitive tasks



Summary

• Such tools were used  to investigate 
the influence of imbalanced loading 
on derailment resistance

• Trends observed used to define:

– Low derailment ‘threshold’

– Derailment risk score

• Metrics are included in NR imbalance 
reports to help freight operators 
manage risk

• Threshold informed new testing 
conditions for intermodal wagons in 
GMRT2141 issue 4



Questions…


