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 WHAT IS BARRLIER ?

• An environment for virtual RRS testing

• Database management

– Impactors

– Test sets (EN1317)

• Design space

– Automatic LSDYNA input generation

– Test condition variability

– RRS parameter variability

• Material, thickness

• Geometry

• …

– Specific post processing

• EN1317 parameters (ASI, THIV, deflection

• Advanced time history analysis

• Advanced statistical analysis
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BARRLIER IS AN ENKIDOU® APPLICATION

ENKIDOU® is a property of SimTech

ENKIDOU: Java-based library for the development of custom software

CAE MODEL

EXTERNAL SOLVERS

2D – 3D GRAPHICS

GUI

OPTIMIZATION

(VARIABILITY)

PROCESS 

AUTOMATION

OBJECT ORIENTED 

DATABASE
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BARRLIER PROJECT TREE STRUCTURE

� Project level: 
� database management (impactor, TBs, …)
� unit system definition
� barrier input

� Obstacle (barrier) level: 
� barrier modification (e.g. geometry)
� TB definition

� TestSet level:
� variability analysis
� set post processing
� set statistics

� Shot level: actual crash computation
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 PROJECT LEVEL

databases
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 OBSTACLE (BARRIER) LEVEL

barrier import
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 OBSTACLE (BARRIER) LEVEL

shape modifications
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 TEST SET LEVEL

vehicle positioning



C
o
p
y
r
i
g
h
t

 
 
S
i
m
T
e
c
h
 
-
 
L
I
E
R
 
2
0
1
2
 
A
l
l
 
r
i
g
h
t
s
 
r
e
s
e
r
v
e
d
 TEST SET LEVEL

design space 
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 POST-PROCESSING

time series
�  LSDYNA, ISO, EXCEL files …

�  TestSet results management

�  EN1317 post processing

�  Correlation – comparison (metrics)

�  Moving – fixed frame transformations

�  ............
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THANKYOU FOR YOUR 
ATTENTION
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EXAMPLE OF BARRLIER 
PROJECT SET UP
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 nuovoBox (BarrLier Project)

• Example of relatively complex project

• Macro elements for geometry modifications and design variables

• Design space: link to model, macro elements and LSDYNA computations

• Design variables:
– Spacer thickness (discrete)

– 2 shape variables

• Responses
– Cylinder ASI

– Cylinder stroke

– Spacer mass
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 ADD NEW TEST SETS
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 DESIGN VARIABLES DEFINITION
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 DESIGN VARIABLES EXPRESSIONS 

 1: ASSIGNMENTS
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 DESIGN VARIABLES EXPRESSIONS 

 2: CONSTRAINTS
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 RESPONSE DEFINITION

• Responses are automatically defined 
from measure points



C
o
p
y
r
i
g
h
t

 
 
S
i
m
T
e
c
h
 
-
 
L
I
E
R
 
2
0
1
2
 
A
l
l
 
r
i
g
h
t
s
 
r
e
s
e
r
v
e
d
 RESPONSE EXPRESSIONS 

 1: ASSIGNMENTS

• Forget about response constraints 
for the time being
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 DESVAR AND RESPONSE 

EXPRESSIONS

• Design variables and response expressions 
are executed when a shot is created

• No external computation is carried out

• If the design variable constraints are not 
satified, no shot is created



C
o
p
y
r
i
g
h
t

 
 
S
i
m
T
e
c
h
 
-
 
L
I
E
R
 
2
0
1
2
 
A
l
l
 
r
i
g
h
t
s
 
r
e
s
e
r
v
e
d
 SUBTASK EXPRESSIONS

• Are executed at the subtask level, when 
the crash computation is created

• Use of automatic prolongation is tricky, 
because BarrLier gives you the 
prolongations for the test set, whereas the 
actual model is different:

• OBSTACLE mesh is still [0], but it is the 
merging of OBSTACLE and IMPACTOR

• MACROELEMENT mesh (when it exist) is 
[1]
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 SUBTASK EXPRESSIONS
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 Geometry design variables

Base shape is contained in a 
HEXA macro-element.

Shape function defines a 
displacement for each of 
the macro nodes.
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setra modif

• Design variable 1 (setra) morphes the box into a 
standard French spacer.

• Design variable 2 (modif) scales up and down the 
size of the box.
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 Constraints on design variables
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 Link between model and design variables

• Thickness design variable:
– Takes reference value from spacer 

model

– Varies in a discrete manner 
through an integer random 
variable

– Thickness increment is a constant: 
it is defined as a non-varying 
random variable



C
o
p
y
r
i
g
h
t

 
 
S
i
m
T
e
c
h
 
-
 
L
I
E
R
 
2
0
1
2
 
A
l
l
 
r
i
g
h
t
s
 
r
e
s
e
r
v
e
d
 Correlation matrix
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 Statistics on variables/responses
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 Pareto analysis
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 Correlation analysis
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Link between graphics, 
statistics and computations


