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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

- Geomeftry

Specific post processing
» ENI1317 parameters (ASI, THIV, deflection
* Advanced time history analysis
* Advanced statistical analysis



8 BARRLIER IS AN ENKIDOU® APPLICATION

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

ANALYSIS
- PARAMETRIC CAE MODEL
Foroiosy EXTERNAL SOLVERS
— ANALYSIS
|
PROCESS _ || OBJECT ORIENTED | QPTIMIZATION
AUTOMATION DATABASE (VARIABILITY)

2D — 3D GRAPHICS
GUI
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BARRLIER PROJECT TREE STRUCTURE

* Project level:

. database management (impactor, TBs, ...)

*  unit system definition
*  barrier input
* Obstacle (barrier) level:

] G52
¢ CIcs21
¢ [CJes2_1TB32

° barrier modificaTion (69 geome*rr‘y)c- [ GS2_1TB22pointd

*  TB definition
* TestSet level:
*  variability analysis
*  set post processing
*  set statistics
* Shot level: actual crash computation

o I GS2_1TB32point2
o [ GS2_1TB32point3
o [ GS2_1TB32pointd
o [ GS2_1TB32point5
o [ GS2_1TB32points
o [ GS2_1TB32point7
o [ GS2_1TB32points

o [ Gs2_1TB32_1

o 9 6s2_1TB32_2

Make current Close task

Close
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PROJECT LEVEL
databases

Bl BarrLier ' - 0] x|

Project Models DBases Mesh THplots Model View Windows Help

— — = o0 LIER
i | i |t | ) | g | e 8 | ol B 55T, | B Tasic B
Blust | N | a2 B
M impactorMame impact...Measur../lmpact .| enable...
P : P < IDEC. SNED ¢ C3652 1
1 Geometreo_Lier T 5l 6| Edit
2 DUMMY DI 0 Edit ¥ 3 6s2 17832
o= 3 652_1TB32point1
3 GeometroxTB32 cee | 1 6 Edit =
o= (352_1TB32point2

ilind cee | 8 2 i
4 cilindro = 2 1 Edit o 9 6S2_1TB32point3 [
5 4Cylindres 1 1| Edit o [ 6S2_1TE32pointd

52_1TB3Zpoin

B Cylindro2 3 1 Edit o [ GS2_1TB32points
T geometroxTB32 A | 2 6 Edit o 9059 1TR2700inlR |
: Sl 3 e Make current || Close task ‘

Pickup_BEA T 2 4} Edit
10 |bus001 1 4 Edit .
" Inrets cee | 1 1) Edit
12 GM_BEA cee | 8 1 6| Edit
13 BMWr1.4 cee | 3! 5 Edit

Load H Save H Remove
| Close |
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@ EBSTACLE

BarrLier
Project Obstacle

Mesh THplots Model View Windows Help

T | B e e e | (g | i

(BARRIER) LEVEL

barrier import

=10] x|

LIER
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G52
G52 1
¢ C]Gs2 17832
o 9652 178
o 9652 178
o 9652 178
o 9652 178
o 9652 178
o 9652 178
o 9652 178
- 9GS2 178
o 9652 178
o 9GS2_1T8

paintl
paoint2
paint3
paointd
points
pointG

point?

(%] (%] (%] (%] (%] (%] (%] (%]
M M M M M M M M

paointd

=] —

32
32

Make current Close task

Close
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EBSTACLE (BARRIER) LEVEL
shape modifications

BarrLier . _ 0| x|

Project Obstacle Mesh THplots Model View Windows Help

il

3 Mesh perturbation

Target OBSTACLE

Mask used

All active nodes touched
Macro elements MacroEl...
MacroElement type m11
Perturbations Edit

Create Mew macro mesh

o= 3 Import
o ] Perturb

Stare state Do
Perturb Apply

Restore state Do

o= [ Export

Close

Project was opened
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= TEST SET LEVEL
vehicle positioning

E BarrLier
Project Testset Mesh THplots Model View Windows Help

iy | it | T | e ey | e | [

[

682
¢ CJ652 1
¢ ] Gs2 11832
o 9 GS2_1TB32point1
o 9 GS2_1TB32point2
o 9 GS2_1TB32point3
o 9 GS2_1TB32pointd
o 9 GS2_1TB32points
o 9 GS2_1TB32point6
o 9 GS2_1TB32point7
o 9 GS2_1TB32points
o 9GS2 1T832_1
o 9GS2 1T832_2

Make current Close task

Close

Project was opened
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= TEST SET LEVEL
designh space

Design space ‘ = ‘ ‘ 6| % 0= 0= ‘ i
ERY ESAARS S AR S Aoyt -
Run params. B3 Design variables . x|
LsDyna Run Parameters — [ Generator =
o W T Design space: GS2_1TB32E 3
a Selector |[FactorialGene... —
Stats. | Design space: G52_1TB32 = BELOrInbeRe =
‘ Edit design variables ‘ N | Mame | Variables Title Select | Vis
1 impact..| 31555.557impactSpeed v
‘ Design variables expressions | e P i C
2 impact... 20.0impactangle [u
Edit responses
3 added... 0.0laddedMass 1
‘ Responses expressions | 4 pTransl... 0.0xTranslation M
Edikstinis = 5 yTransl.., 0.0yTranslation [w
B FTransl.. 0.0gTranslation [w
Generate shots
7 ResSup... 270.0ReSupport [w
fehcaieloaks 8 ReLisse 270.0ReLisse v
: ‘ Edit subtask expressions ‘ 9 Fdeb 27000.0Fdeb 1
B <<cs2_11832>= 1
‘ Edit upper level data ‘ L 1| M | D
‘ Cumulate Results | ‘ Up ‘ ‘ Down | | |IoFk>at |" ‘ Add || Remove | E
l ‘ Add to shots ‘ ‘ Compute vars ‘ ‘ | Check ‘

Mirmim et wasm e sl
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* LSDYNA, ISO, EXCEL files ...

*  TestSet results management

*  EN1317 post processing

*  Correlation - comparison (metrics)

*  Moving - fixed frame fransformations

=) BulkTimeSeriesSet

TIME_BASES

YALUES

ENTITIES

SCALAR_SERIES
PROCESSED_RESULTS_TO
AUX_RESULTS TO  tmp

[ function

ENTITY_CHOICE zingle

TARGET_ID <none>

S nenearalFlnctinn

POST-PROCESSING

add

q] Il

[D] |

time series

ol <<G52>>

30471
t

2225014

4029.32

Plot

- gxpively

- vel¥_theot
-wel¥_rheal
- vel¥_theod
-weli_rheod

- vel¥_thea?

SERIES| expWelX |velX_rh.. Jvel¥_rh.. jvel}_rh. lvel¥_rh. velX_rh..velX_rh..

welX_rh..JvelX_rh../Correla..

DELTA...

ERRO...

tScale | +-SHIFT

v-Scale | v-SHIFT

expVelX| 1.0 [0.9083../0.9731../0.9818..|0.9611...|/0.9765...|0.9562...

0.9793...|0.9657 .

1.0

0.0

0.0

09217 0.9208...

velX_r.. 0.9241...

.| -1364...

978.86...

velx_r.. (0.9731../0.9530... 0.9710._

velX r..

0.9217...|0.9710...

-B2hh

433.18..

0.9818...

-3406....

2429.8..

SRS

604.25..

i 2

511.16...

.| 284.02..

T47.64..

| -2214.

1578.6...

[ -249.0..

559.04...

‘ SET_AS_REF Hcorre}atiorl ‘V‘ | REFRESH || Draw | ‘ PUT_BACK
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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 i. Tasks tree
3 nuovoBox

P [Cdspacer
@ [CF spacerperp
e spacerperppoint
@ [ spacetperppoint2
& spacerperppointl
@ [ spacetperppointd
& spacerperppointa
& [ spacerperppointt
@ [T spacerperppoint?
& spacerperppointd
@ [ spacetperppointd
& spacerperppoint10

& [ spacerperppaintl 1

-

Make current H Close |
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ADD NEW TEST SETS

Xl
M testSet. [default..| default.. |impact..|impact..|impact... aHinEneﬂinnEned
1 =sers 0.0 000y 0.0 0.00E0 0D.00E0) D.00EQ
2 TE11 27T 20,05y 800.00 347ES 3.26E5 1.19E5
3 TE21 22,222 800y 130000 3.21E48 3.18E5 4.4T7E4
4 TB22 22,222 18,0y 130000 3.21E48 3.10ES 8.31E4
] TE31 22,222 20,00y 16800.00 3.70ES 3.48E5 1.2T7ES
i TB32 30.855 20,00y 16800.00 7.00ES 6.58ES 2.39E5
T TE41 19.444 800y 100000/ 1.89E6 1.87E6 Z.63ES
8 TBE42 19.444 18,0y 100000/ 1.89E6 1.83E6 4.89E5
TEA1 19.444 2000 130000 246ER 231E6 2.40E5
10 TEE1 22222 2000 160000 3.95ER 2T71EG 1.35E6
11 TET1 18.0545 2000 300000 4.89ER 4 59E6 1.67VER
12 TEE1 18.0545 2000 380000 B9ER 582ER 2.12EG
13 frantal 10.0 NN 0.0 DO0ED 0.O0DED O.0DOED
14 perp 10.0 L0 05 0.0 D.00ED 0.00ED O.00EOD
Save Add Remove
Close
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DESIGN VARIABLES DEFINITION

EDESlgn yvariables

1 Generator

Selector RandomGenerator

& [ RandomGenerator

Mo || variables | Title | Selact | visible |Selector] opt | min
i 9999.999|impact5peed

=]
=]

Sampler|max

=]
=]

i... 90.0impactanole Sampler|max

0.2addedmass

=]
=]

Sampler|max

=]
=

M. 0.0xTranslation Sampler|max

=]
=

0.0 Translation Sampler|max

=]
=

0.0zTranslation Sampler|max

IntRan... |max -

=]
=]

auxThickhess

=]
&

N.a[deltaThickness Sampler|max

[iw] oo | (=7} n = (8} 2
4

=]
=]

t.. 2.0thickness Sampler|max

FloatR... [max -1.

=
=]
=]

0.05etra

FloatR... [max -1.

=
Ay

0.0madif

Up Down loFloat 7 Add Remove Edit selected

Add to shots Compute vars Check

Close
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“BESIGN VARIABLES EXPRESSIONS
1: ASSIGNMENTS

-

x|
[+ me B¥ArBSSI0NS
1 ] |1hi|:|-:ness Model OBSTACLE. Sections[indexByld{1}].meanThic...

thickness

;.MndeLDEETHCif&EecﬂnnsUndexEyuﬂ1HfﬂeanThmHne55+aufThmkness*deHaThmkness

Cancel

X

Up

Edit selected

Close




“@ 35ESIGN VARIABLES EXPRESSIONS
2: CONSTRAINTS

=3 Constraints |

I Mame BXAressions Title

1 hatme  setra+modif == 3 Title

Up Down Add Remove Edit selected

Close

Copyright© SimTech - LIER 2012 All rights reserve



Copyright© SimTech - LIER 2012 All rights reserved %

[ ]
i LIER
AT
- RESPONSE DEFIN N
Eﬂesp sssss il
M| Marne variables Title | Select | visible
1 cilindroAS| D.D‘cilindmﬂsl [v] [v]
2 cilindraStroke 0.0cilindraStrake [¥] [¥]
3 mass 0020678727 mass [¥] [¥]
1 |515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515151515| L
Up Down | loFloat 7 Add Remove Edit selected
Close

* Responses are automatically defined
from measure points



“@ = RESPONSE EXPRESSIONS
1: ASSIGNMENTS

x

i | MHarme EXpressions Title |
1 hame ‘mass \ Model OBSTACLE Materials[0).ro * DesignSp... |Tit|e ‘

Xl
LHEE §§ Model OBSTACLE Materials[0].ro * DesignSpace.Designvariables thickness * {1754869.1 - 200000 * DesignSpace.Designvariables. setra - 193000% De
§§ signSpace.Designiariahles. modif)

0K Cancel

» Forget about response constraints
for the time being

Copyright© SimTech - LIER 2012 All rights reserved




@ = 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

Copyright© SimTech - LIER 2012 All rights reserved
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"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

Eﬁuhtask DesvYar EXpressions

Mo e B¥ArBSSI0NS
1 g |\ Model[0].5... thickness
2 e |[ModelMac.. setra \
|379 Model Mac... modif \\

Up

Add

Remove

Model\mMacroElements Perturbations. coefficients[1]

oK

Cancel

x|
model[0].5ections[0].meanThickness §§thickness
T— '
Cancel
X
acroElements. Perurhations.coefficients[0] §§setra
OK Cancel
X

“|rodif
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i perturbations

eometry design v

M IDs | Mame [COEFF.| Min | Wax et
1 1/Setra 0.0 -1000.0 1000.0  Edit
yi 2 Maodif 0.0 -1000.0 10000 Edit
Add Remove
Close
R
[N | 1Ds [gelected Modift | fodif2 [ Modif3 |
1 1sa0d [ 210 oo -21.0
yi 18808 [ 210 0o -21.0
3 18808 [ 210 0o 210
4 18808 [ 210 0o 210
5 18810 [ -21.0 0o -21.0
B 18811 [ -21.0 0o -21.0
7 18812 [ -21.0 0o 210
8 18813 [ -21.0 00 2.0
Close

Base shape is contained in a

HEXA macro-element.

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

ariables

X

1

| M | IDs |selected| Setrat | Setra2 | Setrad |
18804 [ A0 56 oo -00
18808 [ 0.0 0.0 -50.96
18808 [ 50.96 0.0 0.0
1as08 [ 0.0 0.0 5096
1810 [ -50.96 oo -00
1ga11, [ -0.0 0.0 -5096
18812 [ -50.96 0.0 0.0
18813 [ 0.0 0.0 &0.96

L O e I A B o Y I S 1S ) Y 2}
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* 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.




Constraints on design variables

i Design variables

3 Generator

selector RandomGe...
2 Consktraints El

Copyright© SimTech A\ LIER 2012 All rights reserved

© [ Generator I Marme EXQressions Title
Shots maxdmurm a0 1 narme |setra+m|:|dif~='=3 |Tit|e
I+ Variables| Title | selectar | Copt | min | max |_
1 9999 999impactSpeed Sampler A
2 40.0impactangle Sampler E:rs
3 0.2addedMass Sampler Ima
4 0.0xTranslatian Sampler A
A 0.0yTranslatian Sampler A
f Q.0zTranslation Sampler ma
7 OauxThickness IntRandom...max -2 2
a 0.5deltaThickness Sampler A
*
2] 3 Mthiclkneacc Soumalos faat=r4 / *
—
1] 26293612 setra FloatRand... max -1.0 3.0
1 2.3374093modif FloatRand... max -1.0 3.0 1
;A
L [ ®
S0 | pown || |oFoat | agg | neowe | Editselected | = ~
#
‘ Add to shots H Compute vars | " \
s | ) : .
ose * modi
1.0 T K] - 20 %
* *
o s g #*




J@ LIER between

model and design variables

hickness ;.MDdELOB51¥HELE.SEcﬂnnsﬁndexawd{1ﬂfneanThmkness+auxThmkness*deHaThmkness

x|

OK

Cancel

o]
Q
P
~
Q
n
Q
~
(0]
g 4 Design variables x|
OV |M cenerator
la
“ selector RandomGe...
(= % [ Generator
— )
4 Shots maximum a0
AN I Variables| Title | selectar | Opt | tmin | ma |_
5' 1 9995 999 impactsSpead Sampler ma
N 2 90.0impactangle Sampler a /
™ 3 0.2addedMass Sampler  |max /
E 4 0.0xTranslation Sampler E:rs /
- ] 0.0xTranslation Sampler 1T /
y 4
fi /"ﬂ'ﬁ. ranslation Sampler A
l / B ‘..
7 QauxThickness IntRandom.. [max -2 2
a Q.adeltaThickness Sampler ma
3 3\ 3.0thickness Sampler  max ||
5 10 2 B293612setra FloatHand... max -1.0 30
0 11 23374093 modif FloatRand... |max -1.0 2.0
"J |',
<
S‘ 00 oown | | |wFoat  v|  add | feoow | Editselected |
~
>| ‘ Add to shots H Compute vars |
Q,
8 Close

hickness 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
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Correlation matrix

X
rroddif cilindru..]cilindrn..] mMass
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
impactingle 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
addedhass 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
¥Translation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
yTranslation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ZTranslation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
deltaThickness | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
thickness 0.0 0.0 0.0 0.0 0.0 0.0 .|-0.372...|0.0515.|-01349...|0.1656...
setra 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.043..|-0.008...|0.0330...
rnodif 0.0 0.0 0.0 0.0 0.0 0.0 0o |-0372. ..[0.03549, |-0.208..
cilindroAs| 0.0 0.0 0.0 0.0 0.0 0.0 0o (00815,
cilindroStroke 0.0 0.0 0.0 0.0 0.0 0.0 0o |-0138.
Mass 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |01656..

Close




Copyright© SimTech - LIER 2012 All rights reserved é

R

Stat

istics on variables/responses

4 yariables x|

[+ Title Leve| Type Count fliry fl 33 Mean [Disper... Directinri Lirmit | Lindef |
1 impact... I]|Undeﬂ... 18/9999 9 /999599 [4999.9. EI.IZI|n|:|ne D.I]|Exc|usi...
2 impact... I]|Undeﬂ... 18 490.0 490.0 490.0 EI.IZI|n|:|nE D.I]|Exc|usi...
3 added... I]|Undeﬂ... 18 0.z 0.z 0z EI.IZI|n|:|nE D.I]|Exc|usi...
4 HTransl... I]|Undeﬂ... 18 0.0 0.0 0.0 EI.IZI|n|:|ne D.I]|E;<c|usi...
] Transl... I]|Undeﬂ... 18 0.0 0.0 0.0 EI.IZI|n|:|ne D.I]|E3=<[:Iusi...
] ZTransl... I]|Undeﬂ... 18 0.0 0.0 0.0 EI.IZI|n|:|ne D.I]|E3=<c|usi...
v deltaT... I]|Undeﬂ... 18 0.5 0.5 0.5 0.0nane III.III|E3=<|:Iu5i...
] thickne... D|Deshfar 18 2.0 3.8/2.8611../0.48445. none D.D|E:=<c|usi...
4 Setra I]|Des\far 18/-0.883..|2.7137..|0.6344.[1.2356. none D.I]|Exc|usi...
10 rrnodif I]|Des\far 18/ -0.947.2.9930../0.9410..(1.1390...none D.I]|Exc|usi...
11 cilindra... I]|Resp|:|... 181.4809. 28538 [1.9532 (02995 |Min D.I]|E;{clusi...
12 cilindra... I]|Resp|:|... 1893724 35784 159385 |69 7EZ . |Min D.I]|E;{clusi...
13 mass I]|Resp|:|... 18 0.0262..(0.0481../0.0355..|0.0069.. [none D.I]|E3=<c|usi...
YarMedianFunction - addStatFunction remaoveStatFunction

plotDensityfct Remove

Close




corr x| ariables x|
Title impact_|impact_|added. |«Trans|_lyTransl |zTransl | deltaT_|thickne | setra | muodif [cilindra. lcilindro.| mass N Title | Level | Type | Count | Min Mac | Mean |Disper. [Direction  Limit | Undef
impactSpeed 0o 0.0 0.0 0o 0o 0.0 0.0 0o 0o 0.0 0.0 0o 1 impact... OUndef... 18/9993.9../9993.9.. 5999.9. 0.0nane 0.0Exclusi....
impactingle 0o 0.0 0.0 00 00 0.0 0.0 00 00 0.0 0.0 00 2 impact, Oundefi 18 0.0 a0.0 800 0.0none 0.0Exclusi
adedass 0o | oo 00 | oo | o0 00 00 | 00 | 00 | 00 | 00 | 00 8 pdded Gndeft § 07 82 02  OOnane 0.0Fselusi
HTranstation 00 | 00 | 0o 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 " ranst.. Qundef. 1 00 00 00  0Onone O.0Exelus..
yTranslation oo | oo | oo | oo oo | oo 0o | oo | oo 00 | 00 | 00 Trans| Qunden 'Y 09 09 00 OOnane 0.0Exclust
ZTranslation oo | oo | oo | oo | oo 00 0o | oo | oo | 0o | oo | oo 8 pransl. Qunde. ' _0n oo o0  Ofnone s
7 deltaT. OUndefi 18 045 05 035 0.0none 0.0Exclusi
deltaThickness oo oo 0.0 0.0 0.0 oo 0.0 0.0 oo 0.0 0.0 0.0
8 hickne... Opesvar 18 0 3.52.8611.. 0.4945. none 0.0Exclusi...
thickness 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4739..-0.372... |0.0515..-0.139... |0.1656
sefra ODesvar 18 -0.883 27137 06344 |1 2356 none 0.0Exclusi
setra oo 0o 0o oo oo 0o 0.0 |0.4739. -0.042../-0.008.. |0.0230..
10 rodif ODesvar 18 -0.847..{2.0030..0.8410.. 1.1 380, 0.0Exclusi
modif oo oo 0.0 0.0 0.0 oo 0.0 |-0372 0.20747.0.0354 208
" cilindro... ORespo.. 18/1.4809./2.8538...1.9532., UZB-. Min 0.0Exelusi....
G oo oo oo 0o no oo 00 [00515.|-0.043.. 02078 889 12 leilindro ORespo 1893724, /357 84 193.85. 58760 in 0.0Exclusi
cilindraStrake oo oo o g oo oo 0.0 |-0139.|-0.008. 00358, 13 mass gRespo... 18/0.0262../0.0481.., 0.0355. Ulﬂ. none 0.0Exelusl...
mass oo oo 0.0 0.0 0.0 oo 0.0 |0.1656..0.0330..-0.208.. 0.1884 y 4
|VarMedianFundinn - ‘ ‘ addStatFunction StatFunction ‘
Close plotDensityfct Remove

cilindroAs]

20

B ..

g =
.-

1.0

cilindraStroke
a 1000 h200.0 '300.0 ' 400.0

Copyright© SimTech - LIER 2012 All rights reserved
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i shotData

Wariables

3 Export

3 cloning

3 Plot

3 carrelations

Correlation analy

Mark frarm threshold 0a

| Create correlations |

[ Least Squares Sensitivities

[ Multivariate Regression Analysi

Linear model

|

Z IsMultivariateRegression

x|

Title | cst [thickne.| setra | modif [thickne. Jthickne_Jthickne. | setra__.
cilingr... | -1.096.. %0529...-0.005... -0.223../ -0.038../ -0.035.. -0.011 ..
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