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For structural applications
For soil-structure interaction
Generation of geometrical model

& Structural applications: Examples

Geometrical preprocessing
Linear/Nonlinear

o Example 1 Cables

Photo by Leila Zimmerman
Remark: Large displacements for structures and contin-
uum are supported ()
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Geometrical preprocessing
Linear/Nonlinear

For structural applications

& Structural applications: Examples

o Example 2 Discrete reinforcement
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For structural applications
For soil-structure interaction
Generation of geometrical model

& Soil-structure interaction: Example

Geometrical preprocessing
Linear/Nonlinear

o Example Prestressed anchors
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For structural applications
For soil-structure interaction
Generation of geometrical model

& Geometrical model: 2D vs Axisymmetry

Geometrical preprocessing
Linear/Nonlinear

rea of a
single bar
E n total nr of bars

v A A’- area of single bar
o A=nA" - total area
¥
Z A=Ala- area per unit slice

2D (plane-strain) Axisymmetry
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Geometrical preprocessing

Linear/Nonlinear h :
Generation of geometrical model

& Geometrical model: Macro level

@ Create truss Step:A Select objects:
. Macro-model/Objects/Select/....
on objects /Objects/Select/
Step:B Create trusss :

Macro-model /Subdomain/Create/Truss(s) on
objects

NB. Split preserves the initial curved truss geometry

yL

xL2
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Geometrical preprocessing

Linear/Nonlinear h .
Generation of geometrical model

& Geometrical model: Macro level

o Linking truss Step:A Option: Update/Parameters/Geometry (tab)
to the
baCkground Anchor definition B‘
mesh Geornetry | Frestress |

| m |

[ Link node 1with background continuurm element
[v Link niode 2 with hackaraund cantinuum element
Parameters

Initial material 2 -
1-streplacement mat. o -
2-nd replacementmat: |0 hd

Existence function

o ~
Unloading function o -
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Geometrical preprocessing

Linear/Nonlinear

& Geometrical model: Macro level

Generation of geometrical model

o Prestressing

Option: Update/Parameters/Prestress (tab)

Anchor definition

Geometry Prestress |

Prestress
[V Prestress

Load function

Existence Function

Value: [100 [kN/m’2]

X

O —
[ —

Cancel

=

Remarks

@ Prestress force should be checked vs plasticity limit

@ Prestress is active (force is always equal to the
declared one) only in active periods of the existence
function; if ex.f. index=0 then it remains under

permanent control
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Geometrical preprocessing

Linear/Nonlinear h .
Generation of geometrical model

& Geometrical model: FE level

@ Create truss

@ Linking truss yL
to the XL,
background
mesh

© Prestress

A All methods are similar to the ones designed for
Macro-model level but geometry is restricted only to the
straight line segment

B Other methods including import from the external file
also are available
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Geometrical preprocessing
Linear/Nonlinear

For structural applications

For soil-structure interaction

Generation of geometrical model

& Geometrical model: FE level: Anchor head

Automatic generation of an anchor head during creation of a truss
element between 2nodes/points

Anchor definition 5]
o] Case: Sz<0 ucher defiuien X
2pois Secling | Presvess|
Seaing L Seai
¥ Sealing N2 S
Zone. 2 Z [m] -
S zone: [m]
spi: o s —o
Ao ISz|xL N1 o
Initel materiel il Inifiol materiol: m—
1-streplacement mat o T-streplacement mat. g
2nd replacement mat. 0 2:nd replacement mat. o
Existence function 0 Existence functon 0
Unloading function { Unloading function o
Sealing zone
with split=3
2 Cancel 2 concet [[_ox ]
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Case: Sz>0

|Sz|xL

Sealing zone
with split=3



Geometrical preprocessing

- " Material level
Linear/Nonlinear

& Add new material for truss

O Add new
truss material

Q Set
linear/non-
linear
mode

Ac seleced mareriala datanase

oot || ri o

04773417 ) el |
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Geometrical preprocessing

- " Material level
Linear/Nonlinear

& Add new material for truss

O Add new

Material definfion

truss material | [y | (e

Listof defined materials

Name [ Cont/Stuctwpe | [ Elnstic Open
[=>1-No name Truss Truss/Cable
et ¥ Unitweights _Open

. [+ Geometry _Open |
linear/non-

linear
mode

I~ Creep

F fonifes _Open
I Heat
[~ Stabilty

I Damping

Aot o g
opwwananmossl | o | | cwe | o]
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Geometrical preprocessing

. . Material level
Linear/Nonlinear

& Materials for linear truss: data groups

Obligatory

O [Elastic]
© [Unit weight|

Elagtic: parameter
© | Geometry Youngmodulus  E [100000 kM /m"2] | :
C |
Q Creep Paizson ratio v ID.3 il | ﬂl

Help |
°

Data mode I Standard j

o [Damping|
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Geometrical preprocessing

- " Material level
Linear/Nonlinear

& Materials for linear truss: data groups

O [Elastic|
@ |Unit weight
© [Geometry
© |Creep)

© [Heat]

© | Damping |

Optional

Unit weight/mass

Unitweight/mass
\Waight / unitvalume hass f unitvolume OK

r kNfm 3] PP kg/m"3] Cancel
¥ multiplierfor body forces |1 P multiplierfor mass matrix |1 Help

Global gravity direction
Datamode Standard -

i

NB. Mass and body force multipliers visible only
if Dynamics is activated in the project preselec-
tion
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Geometrical preprocessing

- " Material level
Linear/Nonlinear

& Materials for linear truss: data groups

Obligatory

o 2D/3D
°
Qo werattsvemerms N 0

o o |
o Axisymmetric case

Area 20 [m"2] Area 20 {m]

treated as treated as

@ Total alang whale circurference (" Total along whale circumference

Next slide " Perunitlength of circumference @ Perunitiangth of circumisence
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Geometrical preprocessing
Linear/Nonlinear

& Materials for linear truss

Material level

. data groups

Optional

o [Eiastic
© [Unit weight

Curve type

© | Geometry

A P s |
o e
e Existence fct
O |Damping

[~ Advanced Help | ,T'
Remarks
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Geometrical preprocessing

- " Material level
Linear/Nonlinear

& Materials for linear truss: data groups

Optional

o
@ [Unit weight - X
e Heat dilatancy [feoos [/

o Cancel
o NB. Preprocessed thermal strains (by Heat
Qo project) are handled by truss elements
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Geometrical preprocessing

- " Material level
Linear/Nonlinear

& Materials for linear truss: data groups

Optional

@ | Elastic
@ | Unit weight N e
[day]
e Geometry | Evaluste damping coefiicients from imposed values |
o Creep ok | cencel |
e Heat Evaluate damping coefficients from imposed values X
. o, o [1/dav] En
@ Dampmg o 1 e | li
Calculate

N P
oK Cancsl

™

NB. Meaningful only for Dynamics
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Geometrical preprocessing

. " Material level
Linear/Nonlinear

& Constitutive models for truss

A o
c fi [
€
e >
,,,,,,,,,,,,,,,,,,,,,, f,
Elastic Elastic-perfectly plastic
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