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Foundation

Shell elements

Interface elements

Continuum 3D

elements




Overview

_ 2. Continuum 2D subdomain
1.Lines

i 4. Extrude 2D subdomain

3. Virtual mesh for Continuum 2D
Subdomains




Overview

5. Interface element on
subdomain face

6. Shell element on 7. Surface load on
subdomain face subdomain face

8. Virtual to real mesh 9. Solid boundary conditions on box




. Preferences ﬁ_(|
Run Zsoil g —
nalyziz type
() Plane strain
In Preferences select : O Aispmmetry
- Analysis type as 3D -
- Problem type as Deformation o
Problem tpe | Defarmation W

Control  Assembly  Analvsis  Resulks E _ )
Project prezelection

M [ ] Framesz only
CpEn.. [ ] Structures onl
. by
Save project as: .
p J ] ] Save Chrl4+5 [] Dyriamics

Foundation.inp [ Pushiover
Import data settings Unit system | STANDARD v
Delete files Yerzion type | Basic L
Batch processing l Q. l [ Cancel ]
Parametric analysis

Run preprocessing choosing Assembly\Preprocessing from top menu
or icon from top toolbar

Zsoil 2011 v11.03 - foundation - Zsoil

File Control Assembly ged @ FResulks Extras  Swyskem configuration  Help
O = & E%E E| M E% LEI A B, |Basic version w Getting started




Set XZ projection

& 0 2 B[ &0 Lk LB B *=_=x‘I==.nn v
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Change camera position

H % e oelssm &9 » &b &
F b @ Eu:u:umcuut-v I:I b -

Pick Zoom out icon several time or use mouse wheel to change
camera distance from the objects

Pick Viewing mode icon and change camera position with the mouse
keeping left button down

S .00 . 100
_0.0‘

..........................................................................

t acro Model

5_3_“5 k4 aterial

Load funchion
Viewing mode funchion

[rata super element
Puzhover control node

d’ Boreholes

5 10.0




Create lines

Line E|

Start point | 0.0000 0.0000
End poirt 1.0000 0.0000

Ize (2 at beqgin of the line to define relative coordinates
for end point

[VI:Cantinue &pply H Close

Itl
=l
1

Create 4 lines clicking grid points

Use rules on top and left side to find
cursor position

Create line

0.0;0.0

&

0.0;10.0

10.0:0.0

10.0:10.0




Create lines
Turn off Continue check box

Line & Create line

Start point | 0.0000 0.0000 |

Endpaint | -1.0000 0.0000 |

Ilze (& at beqin of the line to define relative coordinates
for end point

[ Apply l [ Cloze ] " 1 1 1 1 |

Object intersection

Thiz object iz interzecting with the existing object|z]

To avoid further problems with nonunique definition of subdomain(z] it is strongly recommended
to split interzecting objects at the common point[z]

Do pou want ko run the intersechion automatically 7

[¥]Run intersection automatically and do not show this gueny agairé

Activate Run intersection autfomatically ... option and press Yes




Create lines

Create line
Close Line dialog box

Start paoint |-3.EIEIEIEI 0.0000
Endpaint  |1.0000 0.0000

3
|
|

Ilze (@ at begin of the line ko define relative coordinates
far end point




Create Continuum 2D inside contour

1. Macro Model\Subdomain\
00 2D Continuum inside
oo contour —

O\ /O
2. Pick 4 times to create |
4 subdomains (Unl/Outine.

Hoo SUBDOMAIN

FE todel
b acro Miodel

Create...

2D conbinuum inside contour
20 continuunm o conkaur
Beam on objectz)

Truzs an object(z)]

20 Membrane on object]z]

Copy with rotation
Copy with tranzlation
Copy by symmetry

e XA

=

Delete...
Delete

H g

pdate. ..
Parameters

[Un] Select ane Subdamain
all
[ zoom box
: - . - . . . [t zoom circle
[hzide contour

Define excawation front
Reverze direction
Reverse #-anz

Mezh
Create virtual mesh
Yirtual -» Real mesh
Remove virtual mesh
Remove real mesh

B I = = I =7 =

@ [

[ ritial material "

(m]
@I

& Add ta zelection W




Create virtual mesh

Meshing parameters @|§|@ 3 '
4.

tezh twpe
%) Structured
bl apping template Split eqrezzion
(%) Quadilateral Edge1-2 |10
) Triangular Edge1-4 |10
Contral points

1.000000  0.000000  1.000000

10.000000  0.000000  1.000000
Femaoveal | |10.000000  0.000000  10.000000
1.000000  0.000000  10.000000

Apply

() Unstiuctured

(") Thiough morphing
bl apping template - Control nodes

Adjuszt =plit to existing meshed Subdomains

Create wirtual mesh Cloze

1.

2

Macro Model\Subdomain\ Create virtual mesh
Pick Subdomain discontinuous

Set Split for Edge 1-2 and 1-4

Press button Create virtual mesh

SUBDOMAIM

FE tdodel
b acro b odel

Create. ..

20 conbinuum inside contaur
20 continuum on conkaur
Beam on object]s)

Truzz on abject(z)
20 Membrane on object(z)

Copy with ratation
Copy with tranzlation
Copy by symmetry

£ e X A% 0

U]/ Ot
[Un] Select one Subdomain
all
[t 2oarm b
I zoom circle
|nzide contaur

H

Delete. ..
Delete

|
H

Jpdate...
Parameters
Define excavation frant
Reverze direchion

.@ Reverse X-axis

15%

b ezh
Create wirtual mesh
@,\ YWirtual -» Beal mezh
@, Remaove wirtual mesh

Remove real mesh




Create virtual mesh

1. Pick next Subdomain

2. Set Split for edges

3. Press button Create virtual mesh

4. Repeat steps 1-4 for next three subdomains

D 10

10




Create Continuum 3D by faces extrusion

1. Set 3D view &:—j _ l
El 30 wien

2. Select faces in zoom box J;- g8 & 88\ ‘
' . IREI_ ré;lSelect Faces in zculum I:u:u:-:lh ~ #I:




Create Continuum 3D by faces extrusion
3. Macro Model\Subdomain\ 3D Continuum\ 3D Continuum by Face(s)

extrusion
q v
Extrude bl SLBDOMAIN
Ewtruzion way [’3‘ FE Model
() By translation Dl tacro Model
() By rotation o,
- |$"'|| Create...
O Along extruzsion direction o || 20 continuunm on contour
parallel translation) o A0 cantinLum
30 Continuurm on B8 skeleton Y

Along extrugion direction )
() [mixed ratation and 30 Continuurmn on Wa skeleton
tranzaltion)

Beam on object(z)
Truzz on object(z)
30 Conkinuum between 2 Faces 30 zhell ..

30 Continuum between 2 Faces (Extended) 3D membrane .

3D Continuum by Face(s) extrusion

Copy with ratation

Wector definition
Yechor |I:I.I:I A0 0.0 | [ Fick wector

[ ] Perfarm multiple extrusion Fultiple extruzion settings

Create virtual mesh [ Apply ] ’_ Close




Delete Continuum 2D subdomains

1. CTRL-H - hide Continuum 3D subdomains
2. CTRL-A —select all
3. Delete from menu SUBDOMAIN => Continuum 2D subdomains will

be deleted
4. CTRL-H —-show Continuum 3D subdomains

Jpdate...
FParameters
Define excavation front
Rewverze direction

\ ? ) Would vou like to delete all selected Subdomains | -

L es J [ Mo ]
Reverse #-axis

2]

B, | Rever
e o P,

&,

~

Mezh
Create virtual mesh
Wirtual -> Real mesh
Remowve virtual mesh
Remove real mezh

. v
[nitial material W
Add to selection W

Unselect all elements i

u|

5. Unselect all elements




Definition of Interface elements ——

s FE Model
1. Change camera orientation and position O, | Macto Mode
2. Macro Model\ Interface\On Subdomain face(s) il S

3. Pick Subdomain face

¢ | [Un)/Outline..
all
7 wWwith matenal
LI.P With exiztence function

WWith unloading function
Interface parameters E|

Attribute sztence function K aterial Jnloading

Cortact Diefine | |2 0
Add Delste ity |

Attribute”® E sistence fun... b aterial Inloading fun...
=P Contact 1 2 1]
£ >

[ Continity for all inactive periods

Automatic generation of continuity prior to first contact apparition
rE:

11 - dizplacement

phi - ratation

T - temperature
- byurnidity

p - po

Label Mo narme kK. ] [ Cancel




Definition of foundation

1. Pick visbility icon ® 0 ¢ 2P &
2. Hide inteface elelemnts B visibility | I:I|:

~EX
Other

Visibility

Elements || BC IC | Loads

Subdomain 20
Subdaomain Beam
Subdamain Truss
Subdomain 30
Subdaomain 5 hel
Subdaomain kMembrane

| & | | Mothing | | Defaut | // /

Azpect ratio / -
vix 1 Size: 5 |[3 “' /
2 | = /




Definition of foundation

1. Macro Model\Subdomain\ 3D shell\3D shell on face(s)
2. Pick Subdomain face SUBBOMAIN

FE tMadel
b acra kModel

Create...
20 continuum on cantour
A0 cantinuum ...
Beam on object|z)

Truzs on u:uI:uiec:tisi

30 membrane ...

% X A% 0=

Set parameters
M aterials 30 Shell on conkour

30 shell on Facels) : -
Initial material: 3 v L Copy with ratation
| 3D Shell by Edge extrusion Copy with tranzlation
Sl

T-st replacement rat, 30 Shell by Object extrusion Copy by symmetry

2-nd replacement mat.; |EI ” W |

Thickness fg|
P Ui 7 Thickness
Exiztence Function " | (%) Uniform Th=§ 05 | [m]
Load Function : 1] " | O 2 paints

J 4 pants
Cancel

| | L]

y | | P ]
A > R ER O T | -
| | L]




Definition of surface load

1. Pick visbility icon
2. Hide Subdomain 3D

Visibility

Elements | BC IC || Loads

Subdomain 20
Subdomain Beam

Subdomain Membrane

Sespage
Convection
[ ]Interface

D amper

| s | | Moting | | Defaut |
Azpect ratio

Y SiEEZ s

® 0 ¢ Balm &

= I = = )

£ 1 Apply Cloze \

/ \



Definition of surface load

1. Macro Model\Surface load

2. Hide Subdomain 3D - SURFACE LOAD
["\’f FE Madel
L,
b acro kModel
Pt 98
& | UNIFORM

Or Facelz] [Unifarmm)

WARIABLE
On Face [Wanable)

FRESSURE
On Face [Pressure]
On selected faces [HP)

x
-
dr
o
o

FPRESSURE wia Fluid Head
On zelected faces [SH)

F= |0 [kM/m"2] Load funchion 1

bl
P [-400 [kN/m"2] Label |Na nams

[ ] Projected load

FZ 10 (kM /™ 2]




Real mesh generation

1. Pick visbility icon

2. Show Subdomain 3D
3. Show Interface

4. Ctrl-A — Select all

v

isibility

Elements || BC IC || Loads

Subdomains Elther|

Subdomain 20
Subdomain Beam
Subdomain Truss
Subdarmnain 30
Subdomain Shell
Subdomain Membrane

Seepage
Corvection

Darnper

sl | | Mothing | | Defaur |

Azpect ratio

T
S

Size: B s

| Apply H Cloge J




SUBDOMAIM

Real mesh generation
Macro Model\Subdomain\Virtual->Real mesh

FE taodel
Macro Model

Create...
20 continuum on contaur
A0 continuun ...
Beam on object(z]
Truzz on object|z]
30 shell ...
30 membrane ...

Copy with ratation

ey COPY with tranzlation
=2 | Copy by syrmetmy

[Un]/0utline. .
[Un] Select one Subdamair
all
[ zoom box
[n zoom circle
[nzide contour

Delete...
Delete

pdate...
Farameters
Define excavation frant
Rewverze direction
Reverse #-ans
Diirection
Thickness

Mesh
Create wirtual mesh
Yirtual -= Heal mesh
Remowve virtual mesh
Remove real mesh
Set control Surface




Create Solid boundary conditions
FE model\Boundary Conditions\Solid BC\On box

SOLID BC
FE Model FE MODEL
r‘-"IEII:rl:I MDEIE' DDM.‘&'N
Create.. b acro Model
O node
Or element node MNode
Aadd BC Beam
— Anchar
Cortinuum 20
[Un)Outline.. Continuum 30
al Shel
between 2 Modes shell one layer
between 4 Modes kermbrane
Box with 2 Modes [nfinite element
[tv 2o bax
[ zoom circle Interface

Inzide contour .
\with load furchion Irterface [large deformation)

With existence funchion SEEF'E'QE.

Witk label Conwvection
Yizoous damper
Shel Hinge

Boundary Conditionz
Loads

&dded masses
Temperature B Distributed Fluses
Hurmidity BC [mitial Conditionz
Pressure BC DRM domainz

Periodic BC




Load function

Function definition

Mumber M ame |N|:| hame |

Add [ Modiy | | Delete |
Function
1: Mo name L
Time Y aluie
3 L= [ |
1 0.0000 0.00a0
2.0000 0.0000

Inzert

1.0000

b odify

Delete

Delete all

Del. inrange

E spreszion

1.00

0.00

Ele, nodes selection Toals

S LR B

Settings N

Material

Load Function

Existence Funckion

gt —

Mnm=|r.

Preferences

VYalue
Time
0.00 3.00
[mport ” E xport ][ Help ][ k.




Ele. nodes selection  Tools BEEGEN Lavers Help

E| Py B Ba v Material

Load Function

Existence function

| | — Existence Function

Preferences

istence (o 1 S
Existence functions bR skruction lines

Funchion definitian d
MHurnber M ame bime 1 bime 2 hime 3 birme 4 tirme & ,
: - - : - ap setktings
|1 | |N-:| hame | |'| | Euizt  w |1 Exigt |w |1 Euist | w |1 Euizt  » |1 Euist =
[ <] ] [ <] ] [ <] ] [ <] ] [ 5] ] ArNing manager
[ ddd ] Replace ’ Delete l
M name T1 Ewigt.. T2 Exisgt.. T3 Exist.. T4 Exigt.. Th Exist...
=P 1:Moname 1.0000 emist 1.0000 emst 1.0000 emst 1.0000  ewst 1.0000  ewst
_
Value
Time
0.00 1.00
E wpart l [ [rmpart ] [ Automatic generation ] [ Help ] [ ak. ] ’ Canicel




Defl n e M at er i al S fo r S O i I Ele. nodes selection  Tools BEEspEEN Lavers  Help

ﬁ| Fo B Fa ull|  Material

Laad Funckiaon

Materials X
M aterial defirition | — Existence funckion

Preferences

Elastic Zonstruction lines
L iarid

Snap setkings

Add

Ligt of defined materials

MHame Cont./Struct. bppe I atenial farmulatiof

= 1: b o name Continuum Elzstic
2 Mo name Contact Contact
Shells Shell

3 Mo name

Warning manager

Materials

b4 aterial definition

Add

Addfupdate material

Ligt of defined materials

MHame Cont./Struct. tppe I aterial formulation Elastic Murnb N |5 i |
=1 Soil Continuum b ohr-Coulomb Unit weights umner ame ol

2 Mo name Contact Caonkact Continuum & structure type : Material formulation ©

3 Moname Shells Shell | Camtinuunm o | | Mohr-Coulomb w |
Flow - ake material from databaze ]
[ Creep k. l [ Cancel ]
Man linear
[ nitial Ko State
[ JHeat
[ ] Humidity
] Stability
] Damping

[ Add selected material to databaze ] [ Import material from = 1MP l
[ Help for current model ]

[] &dvanced [ Help H Cancel ” ok ]




Material

Elaztic parameters

“oung moduluz E B0000 [ [kMAm™2] ]

Cancel
Foizzon ratio y 03 Il
- —

Define material parameters
for soll

‘ D ata mode Standard

Unit weights /masses

Unit weightz/maszes
Wieight / unit volume i} W

H

Fluid weight ¢ unit wolume

|[ [kMAm™3] ] Maszz / unit valume ] |2I]35I.4324|[ [kgm™3] ]

P
; |1EI |[ [kMAm™3) ] Fluid mass / unit volume Py |1D19-?152| [ [kgm™3] ]

&s |0 o ]

[ritial woid ratio

Materials [ Global gravity direction

M aterial definition

Add - Modfy |

List of defined materials

Hamne Cant. /Struct. type  Material formulation Elastic: L .
1 ca Continuum Mobr-Covlomb 2] Urit weights Ingdle phasa) analysis in total stresses spacify tha saturated _EIK
2 Mo name Contact Contact Yzer Dolow the water table and the dry specific waight yo abows,
3 Moname Shels hel g analysis specify buoyant weight Ya = ¥sat - %
+flow (two-phase) specify yp (dryd and initial woid ratio =g,
Fl -D en X X
DEDW = Medasy=Tp FN 5w N=60/ (1+60) | 5 - saturation ratio.
IEEp

Standard w

Mon linear
[ Initial .o State

g :z:diw “field Plaztic: Flow
[ Stability Bl 10 [ T ] Dilatancy angle y |5 |[ [dea]
[IDarmping Friction angle 0 20 m
[ Add selected material to databass | [ Impotmateialfom “INP_ |
[ Help far current mads! |
Dadvarcn (oo ) Cooee ) o | (iivanced

Data mode | Standard " Help ] [ k. H Cancel




Define materials for interface

b aterial definition
List of defined materials
Mame . I:u:-n-t..-"Struct. hpe M atenial formulation Elaztic Open |:|
1: Soil Continuum M okr-Coulornb Urit wsights Open
= 2 Mo name Contact Contact () Inherit data from adjacent continuum materials
3 Mo name Shells Shell
2D
Flow Op [] Advanced [.# mode |Standard A
Mo o —4- —

Contact properties

Original continuum Standard Interface _ - Hailz/Fixed anchor zone
streﬂgth parameters data e interface data
) ¢ Tensile |Compressive Ultimate
Material | Model | ¢ Psi |tg(Phi)| ¢ |ta(Psi)|ta(Phi)| ¢ |ta(Psi| Pe?ring [ bearing shear stress
[deg] | [kNm*2] | [deg] | mult. |mult.| mutt. | mukt. |mott.| mor, | S3P3CtY | capacity tau
[kHim*2] [kHim*2]
1 Soil Mohr-Coulom |30 20 10 0.5 0 0 06 0 1 1 1e+035 1e+035

[ ]
i

[ ] Advanced

| Ok, |[ Cancel




Define materials for shell

Materials [ Material f'5_<|

k atenial defirition Elastic parameters —
= k.
Yommttn &[] (o ]|
. . ance
List of defined materials Poizson ratio vo03 | [l |

. . Hel
Hame Cont.Struct. type b atenial Formulation Elaztic M

1: Sail Continuum kd ahr-Coulamb Uit wsights e Data mode Standard 2
2 Mo name Contact Contact

g 3 Mo name | Shells Shell

Flow [ Open \

[ Mon linear
‘ A

Unit weights /masses [g|

Unit weightz/mazses

Weight / unit volume ¥ |24 | [ [keM A3 ] b azz # unit volurme p |EI | [ [katm™3] ]

L P

Fluid weight / unit volume v |1EI | [ [kMAm™3] ] Fluid mazs / unit volune Py |'IEI1 3.7 52| [ [kgfm™3] ]

Iritial void ratio gq |0 [ 0 ]

[ Global gravity direction ]

[ Add zelected material to database

’ Help far current model

M.E.

[ Advanced for defiormati on (single phase) analysis in botal stresses specify the saturatsd
specific weight Yaer belov the water table and the dry specific waight yo abowe;
in effective stress analysis specify bucyant weidht Ya= ¥sat - %
for defonmation+flow (Twopphase) specify o (dry) and initial woid rato eg;
Ywillba compuied 45 ¥ =Tp T8 Y N =90/ (1+a) | 5 - saturation ratic.

Data mode | Standard W |




Close preprocessing

M Z Prep V 11.03 - [C:\course_2011\L1_foundation\foundation.inp] FI L E\EXlt _

Edit Wiew Wisualisation Cursor mode Selections  Ele, nodes selection  Toals

Mew Chrl+h IE' ¥| B B |

Qpen... Chrl+0
Save Chrl+5

with saving changes

Import geometrical model *.inp)
Import mesh

Export elements k
Import elements

Info...

1 Cihecourse_2011%.. \foundation
2 foundation_tsk

3 Untitledzz

4 Cihcourse_20114,. \external

Exit

Data Verification

Lizt af warningserrors

There are zome singular nodes at the end of structural elements

Ignore warnings and exit application

[ Ignore warnings and exit the application ] Return to the application I|

Fun data verification on ‘Exit and zawve'




Define Drivers

Analysis and Drivers definition

Dirivers definition
Drriveer Type Time start Time end  Timeincr.  Mulkiplier  Monl. zolver settings
Tire Dependent V| |Driven Load V| |2 | |3 | |U.1 | |1 | |Default V|
[ [day] | Set
M Diriver Type Time start Time end Increment b uiltiplier Monl, solver se... | Dyn. anal. zetti...
1 Initial State 0.5000 1.0000 0.5000 Drefault
2 Time Dependent  Driven Load 0 2.0000 1.0000 1.0000 Drefault
=3} TimeDependent  Driven Load 2.0000 2.0000 0.1000 1.0000 Default
| add | [ et | [ Dekte | [ Modiy
Analvziz & Problem pe Azzociated preprocessed projechs:
Analyziz Heat project
|3D v| | | [ Browse... ]
Froblemn Hurnidity project
| Deformation v | | | [ Browse... ]
Cromain Reduction for rangient dynamics
| | Browsze. .
[ Advanced ]S l [ Cancel ] [ Help




Postprocessing — Results maps

e aeM Setkings  Wiew  Selections  Info  Sections

Yiew data Rezultz far
Defarmed mash Local coord. swste Elements ° Effective stress Component : Yy w
- fveraging (&) Cantirum Total stress St
Displacement vectors _ _ () Shellz! Membranes Shrainz Layer position: [
T1 axis for sections 30 'O Contact Shesz level v
) ontac - .
Plastic zones 4 Fluid velocities Min: |-4.3]7=
Principal stresses Legen Modes : 5 aturation ratio iz
Principal moments)memb, forces Units ) Nodal quantities Pt“laturlt_',' Max: | 1.07=
Fluid welocities Reset MIMIMAY ko visible resulks © Residuals Heat flus izualization IE:IIJFET[JE]
Hurnidity fus Default
v Maps b

Sectional quantities

Element time hiskory
Modal ke hiskory

MMT For continuum 30
Resulks in Bearns/Trusses/Piles/Mails | A

[ eformation wizibility
[] Deformed mesh

Eigenmodes

[ ] Dizpl. vectors
Push orver

Settings
Save settings

Read settings
Default settings

cel || ok |

Parametric analysis




Postprocessing — Results maps
Maps §|

— Visibility
Fezults for
Elements : Effective stress Component: | SRAMIE v Elements | Loads | BC | Axes
(%) Continuum Total stress
() Shells! Membranes gtrainsl I Layer position: |1 Object
trezz leve odes
O Contact Fluid velocities kin : |-4.3.'-"EIEEE+EID2 | - d-
Maodes : S aturation ratio
() Nodal quartities I[»flaturity Max: |1.001348e+000 |
O Residuals |-t|E,3t Fllgs Yizualization WEMBFane
Hurmidity fls Drefault Beam
bir - | | Truss
. Fings
Results for Continuum selected Convection
No results for shells and contact Open Vig
elements Turn off elements with no
active results




Results maps — local coordinates system for
continuum/nodal quantities

Maps

R eszults fior

Elements :
() Continuum

() Shells/ Membranes

() Contact

(%) Modal quantities

\ ) hesiduals

() |zolines [manal
() Discrete map

() |zolines [color)

Pore Preszure
Total heads
Ratatian
Temperature
Hurnidity

Additional wizualizatiarn

[ Principal stress.
[ Principal MN

Max: |5.09

Yigualization

Drefault
[

Components defined in local
coordinates system

|| Lreformed mesh

[] Digpl. wectars

P§| Maps
Fezults for
3 Effective stress
Tl sress
' onellz! Memoranes Shrainz Layer pozition:
Contact Stn.ass lE\"E.l .
O Fluid velocities kin
Modes : Saturation ratio
() Modal quantities P’Iaturlt_l,l
. t
Reszidual
O eslduals Heat flus SQRTHZ)
Hurnidity flus
q

' Sig 1
b & ; 5!92

zualization

Drefarmation wizibility
[ ] Deformed mesh

SR e T T TR YR TR e

© Diserete map [ ] Principal stress.

[ ] Principal MH

[ ] Displ. vectors
(3 1zolines [color]

Wizibility

][ Cancel ][ OF.

Vishiity | [ Camcel || 0K




Results maps — local coordinates system for

continuum/nodal quantities

Wiew  Selections Info  Seckions  Misc, Troubleshooting  F

B | o 1 oo [Adde

conkinuum/nodal quantities

araph conkents
Local coord, system for
fveraging shellfmembranes)conkact

Local for continuum

Local v

O

© Lyndncat

Center point Bz

X x o
Nl 0 T 1

z a z 0

Local for continuum

Local =72
(O
() Cylindrical

Direction wectar 1

x

x)

Direction vechar 2

N n Nl 1

Z 0 z ]

Direction name | |
sdd | | Remove | | Modiv |

Defined directions list

Given point

projected on axis
Z=X XY
Glven point

Center point

Z=XXY

Y=Vec 2

X=\Vec1l




Results maps — local coordinates system for
shell/membranes/contact

Modes :
() Modal quantities
() Residuals

) |zolines [monal
(%) Dizcrete map
(3 lzolines [color]

Whood-Ammer M-bot
W'ood-Armer M-top
aod-Arrmer W[+]

od-trmer M[-]

Additional wizualization

[ ] Principal stress.
[ ] Principal MN

A
Min: | Und]p4q
hi2
Maw: | Undefifed

Wizualization

Drefault

Jnclag
P8 odal quantitiss
() Residuals

Components defined in local
coordinates system

Drefarmation wizibility
[ ] Deformed mesh

[ ] Displ. wectors

Vishiity | [ Cancel || 0K

() zolines [mana)
(%) Discrete map
() |zolines [colar)

Additional wigualization

[ Principal stress.
[ Principal MM

Results for Results for
Elemeiis - Membrane forces Component : Elemerits : Effective stress Component : 3 1
R Moment () Continuum
(%) Shells/ Membranes Shear forces Layer positian; glldhdan = Stress level Layer pozition:
. Lontac Contact
O _ Min: |-2.44446e-002

Max: | -4.48756e-003

Wizualization

Drefault
Mir :

bl aw ;
MStep :

Il

Dreformation wigibility
[ ] Deformed mesh

[ ] Displ. vectors

Wizibility

][ Canicel ][ ]9




Results maps — local coordinates system for
shell/membranes/contact

E=n e Wiew  Selecktions  Info Sections Misc,  Troubleshooting

iaraph contents B B R 1 b [adde
Local coord. system For continuurm)nodal quantities

fveraging shellfmembranes /contack
T1 axis for sections 30
Leqgend
Urits ;=€
Feset MIMTAY to visible resulks )
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