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Geometrical preprocessing
Linear/Nonlinear
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Generation of geometrical model

Structural applications: Examples

Example 1 Cables

Photo by Leila Zimmermann

Remark: Large displacements for structures and contin-
uum are supported ()
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Structural applications: Examples

Example 2 Discrete reinforcement
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Soil-structure interaction: Example

Example Prestressed anchors
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Geometrical model: 2D vs Axisymmetry

Linear/nonlinear anchors in plane strain

A’

a 

Definition of geometry

Linear/nonlinear mode

Remark:

For cables activate
Nonlinear mode and
set fc=0

Linear/nonlinear anchors in axisymmetry

Cross section definition
for radial trusses

Remark:

- Linear/Nonlinear mode same as for the plane strain
2D (plane-strain) Axisymmetry
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Geometrical model: Macro level

Create truss
on objects

Step:A Select objects:
Macro-model/Objects/Select/....

Step:B Create trusss :
Macro-model/Subdomain/Create/Truss(s) on
objects

NB. Split preserves the initial curved truss geometry

1

2xL
yL
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Geometrical model: Macro level

Linking truss
to the
background
mesh

Step:A Option: Update/Parameters/Geometry (tab)

1
2

Remark: Nodes of truss element do not need to overlap with
the existing mesh nodes but this must be declared by setting

ON/OFF � Link node... check-boxes
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Geometrical model: Macro level

Prestressing Option: Update/Parameters/Prestress (tab)

Remarks

1 Prestress force should be checked vs plasticity limit

2 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

3 Prestress can be modified in time according to the
load time function
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Geometrical model: FE level

1 Create truss

2 Linking truss
to the
background
mesh

3 Prestress

1

2xL
yL

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 model: FE level: Anchor head

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

N Description N N Assembly N N N Preprocessing

Window 2-303: Anchor:Create:Dialog option 2 points

New anchor element is created by entering X,Y,Z coordinates of its two endpoints in the
dialog box under option 2 points (see figure below).

P1

P2
exL

eyL

Remarks:
• Anchor nodes can be attached to any point inside the background continuum element
• By setting ON � Link node... checkbox user may force the program to unify the anchor

endpoint with existing mesh node (see example in the figure)
• The default local axes system xL, yL, zL is defined in the same manner as for beam elements

(Window 2-289)
• To flip orientation of exL base vector use option Update:Reverse X-axis

• To flip orientation of eyL base vector use option Update:Reverse direction

• User cannot modify the default element basis except flipping axes orientation
• Position of local axes eyL and ezL has absolutely no effect on the results and is required

exclusively for the visualization of axial forces in the postprocessor
• After picking 2 points an additional data, required for description of the anchor element,

must be set up in the dialog box as shown in the figure
• An anchor head can automatically be generated through option Sealing in the main dialog

box (Window 2-304)
• Prestress expressed in terms of axial stress can be set under option Prestress in the main

dialog box (Window 2-305)
Window 2-303

Window 2-304: Anchor:Create:Dialog option Sealing

Option Sealing is designed to generate automatically the anchor head of a certain length
on the side of the first or second endpoint (see figure below). The additional split parameter
is needed to smear the head interaction with neighboring soil elements.

N1

N2

Sealing zone
with split=3 

Sz
L

| Sz | x L

Case: Sz < 0

N1

N2
Sealing zone
with split=3 

| Sz | x L

Case: Sz > 0

L

N1

N2

Sealing zone
with split=3 

Sz
L

| Sz | x L

Case: Sz < 0

N1

N2
Sealing zone
with split=3 

| Sz | x L

Case: Sz > 0

L

Window 2-304

June 16, 2007
Z Soilr-3D-2PHASE v.7

QuickHelp Theory Benchmarks Tutorials
DP–242
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Material level

Add new material for truss

1 Add new
truss material

2 Set
linear/non-
linear
mode
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Add new material for truss

1 Add new
truss material

2 Set
linear/non-
linear
mode

c©ZACE Services Ltd Structures: Truss elements



Geometrical preprocessing
Linear/Nonlinear

Material level

Materials for linear truss: data groups

1 Elastic

2 Unit weight

3 Geometry

4 Creep

5 Heat

6 Damping

Next slide

Obligatory
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Geometrical preprocessing
Linear/Nonlinear

Material level

Materials for linear truss: data groups

1 Elastic

2 Unit weight

3 Geometry

4 Creep

5 Heat

6 Damping

Next slide

Optional

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

Material level

Materials for linear truss: data groups

1 Elastic

2 Unit weight

3 Geometry

4 Creep

5 Heat

6 Damping

Next slide

Obligatory
2D/3D

Axisymmetric case
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Geometrical preprocessing
Linear/Nonlinear

Material level

Materials for linear truss: data groups

1 Elastic

2 Unit weight

3 Geometry

4 Creep

5 Heat

6 Damping

Next slide

Optional

Remarks

1 All (except swelling) creep laws applicable
to the continuum are supported ()
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Geometrical preprocessing
Linear/Nonlinear

Material level

Materials for linear truss: data groups

1 Elastic

2 Unit weight

3 Geometry

4 Creep

5 Heat

6 Damping

Next slide

Optional

NB. Preprocessed thermal strains (by Heat
project) are handled by truss elements
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Material level

Materials for linear truss: data groups

1 Elastic

2 Unit weight

3 Geometry

4 Creep

5 Heat

6 Damping

Next slide

Optional

NB. Meaningful only for Dynamics
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Material level

Constitutive models for truss

σ

ε

σ

ε

ft

fc

σ

ε

σ

ε

ft

fc

Elastic Elastic-perfectly plastic
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