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Geometrical preprocessing
Linear/Nonlinear

& Soil-structure interaction: Example

For soil-structure interaction

o Example Geotextiles/geogrids
@ Stabilization of steep slopes
@ Retaining walls and abutments

@ Road construction
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Geometrical preprocessing
Linear/Nonlinear

& Geometrical model: Macro level

For soil-structure interaction

@ Create Step:A Select objects:
Macro-model/Objects/Select/....
Step:B Create membs :

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

membrane on

NB. Split preserves the initial curved membrane geometry
All methods at the FE level are similar to the ones designed
for Macro-model level but geometry is restricted only to the
straight line segment

/
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Material level

& Add new material for membranes

O Add new
membrane
material

Add/update material
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5 Elastic membrane: data groups

Material level

Obligatory

o
© [Unit weight
Elastic: parameter:
9 Youhg modulus E |1DDUDD [kM/Am™2] | H .
(4 ] Paisson ratio v ID.3 il | ﬂl
Help |
© | Humidity

Data mode I Standard j

o [Damping
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5 Elastic membrane: data groups

Material level

Optional

)
@ | Unit weight ——
Unit weight/mass

Unitwsight/ass
e Geometry wWeightfUnitvolume Mass/Unitvolume oK
v | T &l P [kg/m"3] Cancel

H ¥ muliplierforbodyforces [ P rmuliplierformass matix [ Help
O |Heat

Global gravity dirsction
e H um ty Data e Standard -

o [Damping

P

NB. Mass and body force multipliers visible only
if Dynamics is activated in the project preselec-
tion
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5 Elastic membrane: data groups

Material level

Obligatory

)
@ | Unit weight  s—

° —
o

o [Humiity
© [Damping|
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Geometrical preprocessing
Linear/Nonlinear

5 Elastic membrane: data groups

Material level

Optional

O [Elastic|
© [Uni weight

e Heat dilatancy lmnnﬁi ]

° =

° NB. Preprocessed thermal strains (by Heat
(5 project) are handled by membrane elements
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Geometrical preprocessing
Linear/Nonlinear

5 Elastic membrane: data groups

Material level

Optional

°
@ | Unit weight
e Hygral dilatancy ]

o ] o |
o NB. Preprocessed hygral strains (by Humidity
° project) are handled by membrane elements
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Geometrical preprocessing
Linear/Nonlinear

5 Elastic membrane: data groups

Material level

Optional

O [Elastic|

Damping

e Unit Weight o, [ [1/day]

Bo u [day]
e Geometry | Ewaluaie damping coefiicients from imposed values |
0 H eat ok Cancel
e H um ld Ity Evaluate damping coefficients from imposed values X
n oy o Qe s
© | Damping o (O g || G- [N
Calculate

a 0 B o
Cancel

NB. Meaningful only for Dynamics
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5 Isotropic membrane: data groups

Material level

Obligatory

O [Elastic]

@ |Unit weight Yaterial
e Elzstic stiffnass 100] (kM)
Poisson ratio 0.2

NB. Thickness is already included in stiffness
parameter

Properties in Heat, Humidity and Damping data groups are ‘31

the same as for the Elastic membrane model
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Geometrical preprocessing

- " Material level
Linear/Nonlinear

5 Isotropic membrane: data groups

O [Elastic|
o [Urit weigh]
© [Nonlinear |

Optional

Unit weight/mass

Unitweightfmass

Weight/Unit area Mass/Unit area
[ N | P [pogazsEE poima) Cancel
T muliplerforbodyforces [T P muliplierformass matic |1 Help
Global gravity direction
Doamode  [Swrded =]

NB. Mass and body force multipliers visible
only if Dynamics is activated in the project
preselection

Properties in Heat, Humidity and Damping data groups are
the same as for the Elastic membrane model
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5 Isotropic membrane: data groups

Material level

Obligatory

O [Elastic|

o (Uni weig
e b K

© [Nonlinear| : g -

[KNfm]

NB. Compressive force should be set to f. =0
to avoid parasitic compressive forces; a plane-
stress elasto-plastic model with cut-off condi-
tions for the tensile and compressive principal
membrane forces is applied

Properties in Heat, Humidity and Damping data groups are ‘31

the same as for the Elastic membrane model
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5 Anisotropic membrane: data groups

Material level

Obligatory

O [Elastic]

e Elastic parameters
Koo |1 [kM{m]
Cancel

Koy |1 [kM/m]
Help
Ky |0 [kN/m]

NB. Thickness is already included in stiffness
parameters

Properties in Heat, Humidity and Damping data groups are ‘31
the same as for the Isotropic membrane model
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Geometrical preprocessing

- " Material level
Linear/Nonlinear

5 Anisotropic membrane: data groups

O [Elastic|
© [Uni weght
O [Nonlinear |

Optional

Unit weight/mass

Unitweight/mass

Welght/Unit area. Mass/Unitares
007 KNIm*2] p [o039a2425955 pkg/me2) =
T mutipiertorbodyforces [1 P muiplierformass mati 1 Help
Global grawity direction
Datamode B

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

Properties in Heat, Humidity and Damping data groups are
the same as for the Isotropic membrane model
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5 Anisotropic membrane: data groups

Material level

Obligatory

)
Nonlinear parameters
@ | Unit weight
g

Fte
Cancel

—
° > T o
—
ol

Fex

Fry [kMfm]

NB. Compressive limit forces should be set to
fex = 0, foy = 0 to avoid parasitic compressive
forces; a plane-stress elasto-plastic model with
cut-off conditions for the tensile and compres-
sive principal membrane forces is applied

Properties in Heat, Humidity and Damping data groups are ‘31
the same as for the Isotropic membrane model
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- " Material level
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5 Fiber membrane: data groups

O [Elastic]

o [Urit weigh]
© [Geometny
© [Nonlinear |

Obligatory

Material

Young modulus 100000 [kM/m™2]

- —— |

Fiber model generates stiffness only in one di-
rection !

Properties in Heat, Humidity and Damping data groups are
the same as for the Isotropic membrane model
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5 Fiber membrane: data groups

Material level

Optional

o
e U n it Weight Unit weight/mass

umWE‘QM(/M\/E\j;ghl/UnitvD\ume Mass/Unitvolume
o r 2] LI ka/m™3] Cancel
7 P Help
o o
Dammode  [Smrdmd =]

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

Properties in Heat, Humidity and Damping data groups are ‘31

the same as for the Isotropic membrane model
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5 Fiber membrane: data groups

Material level

Obligatory

° 2D/3D
°
° [

Axisymmetry

Geometry
Direction

(@ Radial

" Circumferential %
Avrea / unitlength ’1— [m]

Properties in Heat, Humidity and Damping data groups are ‘31

the same as for the Isotropic membrane model
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5 Fiber membrane: data groups

Material level

Obligatory

o

e Unit Weight Non Linear Truss

o S F
°

NB. Compressive strength should be set to f. =
0 to avoid parasitic compressive stresses

Properties in Heat, Humidity and Damping data groups are ‘31

the same as for the Isotropic membrane model
(©ZACE Services Ltd Structures: Membranes



Geometrical preprocessing
Linear/Nonlinear

5 Example of limit state analysis of reinforced slope: Mesh

Material level
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NB.21 layers of membrane fibers are added
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5 Example of limit state analysis of reinforced slope:
Failure mode

Material level
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