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1. Introduction

Disroc is a Finite Element code devoted to the y@malof geotechnical projects in rock
formations. Disroc is specially conceived to easigndle fractures and bolts present in the
project. In presence of these elements, the creaifoa specific mesh including theme
requires using a special module called DISCRAC (d8zation of CRACked media). In the
following, first the method for using Disroc withbfractures and bolts is presented, and then
the method for including these “discontinuity” elemts in the model by using Discrac is
presented.

2. Command and control interfaces

Commands are launched from 3 points:

* Windows Consol
* Windisroc interface
* GID program

2.1 Windows Consol

The Windows Consol is created from the Windows menu
Start\All Programs\Accessories\Command Invited

The windows console created is positioned initiallythe folder C:\Userdser>

C:\UsersUser>

Then this consol must be positioned on the foldersfoc”. This can be down by the
command “cd” (change directory) in the following yisgpe the command:

C:\UsersUser>cd (PATH..\Disroc)

Instead of typing the complete path to Disroc foldeis possible to fetch it on a windows
positioned on the folder Disroc and gliding it ¢re tConsol window after the command “cd”
and then press ‘return’ (figure below).

@\%y « Documents » Mesdocs » Codesnumeriques » DISROC »

rganiser - Partager avec = Graver Mouveau dossier

Bl Invite de commandes

icrosoft Windows [versio
Copyright (c? 2089 Microse

C:\Users\Pouyaded ¢ Favoris Bibliothéque Documents
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Windows consol positioned on the folder Disroc:

EA Invite de commandes

Microsoft Windows [version 6.1.76611 . .
Copyright ¢c> 288? Microsoft Corporation. Tous droits réservés.

||:| EI&?—ﬁ

C=sUszers“Pouvarcd G:xUserssPouyasDocumentsz“Mesdocs“Codesnumerigues~DISROC

C:sUzerssPouyvasDocumentz Mesdocs*Codesnumerigques~DISROC>

2.2 Windisroc interface

i

Windisroc is the main interface for data

¥j DISROC 2.2 leeu|dE] ||

acquisition and handling Disroc. It can be run in
two ways:

-from the Windows Consol run Windisroc.exe

-in the Disroc folder clic on the icon:

ﬁwmdisroc

Then the following window appears.

| Files | test

i 1 :

I Problem Type |
|

i Materials |
I I

| Geometry “ Fracture Generstion |

| |

Diomain Closure |
I

| Mesh |

; I

IETTTE

| Boundry CND
I
| Loading Parameters

| Qutput Parameters
|
| Calculation

|
|
l Caculation Parameters |
|
|
|

I
| Post Processing | | Staging

L Ed |

2.3 GID interface

The project geometry, mesh and boundary conditimes defined and the materials are
assigned to different parts of the domain by treegrocessor GID. The calculation results are

displayed, plotted or processed by the post-procesiD.
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The pre and post processor GID has to be instaltethe computer. For its download and
installation method see:
http://www.gidhome.com/download/official-versionsnt4

It is recommended to download the GID 10.0.08 wexsfsee ir+All Other Released Versiopin
GID page.

-
fil GiD Project: UNNAMED o
Files View Geometry Utilities Data Mesh Calculate Help

@ i ®| %%:—@| ﬁql=H Q @:}%ﬂawﬂ

¥

| Gill 5

" | %9

DFERN -2 AR

Thisg iz the EVALUATION Yersion, = | ==2092 ||
j p=-8 551
Z| z=0
Cammand: | ﬂ "-FI"G
. = =

3. General processing diagram

The order of the icons on the Windisroc window {®e&c2.2) indicates the path to follow step
by step for defining the project, run calculati@amsl display the results.

After opening the “Files” for the new project, tlieroblem Type” is defined, then the
“Materials” present in the project. In the basic&gnon fractures), the left branch of the
diagram is followed: defining “Geometry”, “Mesh” drfBoundary Conditions”. The green
color of the buttons indicates that these actiorsaghieved in the GID pre-processor. Then,
coming back to Windisroc, the “Load Parameters’allation Parameters” and “Output
Parameters” are defined. The calculation programsrd2” is run from the Windows Consol
(black color of the button). Then we return backai®, calling this time its post-processor, to
display the calculation results and post-procestiag.

If fractures are present in the model, then aftdatéerials” in the Windisroc window, the
right-hand branch is followed. This case will bepkaned later. In the following sections
more details are given for the successive stefisedbasic branch.
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3.1 Project Files

All the files relatives to a project namegrtject’ are put in a foldergrojectgid”.
To start a new project, the user defines the namigeqroject, and the path from the folder
Disroc to the foldeprojectgid (in the following examplgyroject= “test”):

In Windisroc, click on “Files”:

The following window appears:

“
o5l Project File | = | =L |ﬁj
Path projects
Project Mame ot [¥] New Project Open |

The path “projects” and the project name “test’imethe following folder to be created:
C:\Users\User\DISROC\projects\test.gid\

All the files of the project “test” will be createhd stored in this folder. This operation
creates the folder and automatically a set of fitext like “test.cnd” which are needed for
GID or for the following steps of processing.

If an existing project is to be uploaded, do naaththe caseNew Project”.
The list of existing projects can be consultechia folder
C:\Users\User\DISROC\projects\

Warning! If an existing project is opened as an “New &t all its specific data will be
lost.

3.2 Problem Type
The general features of the modeling project afimel@ in the “Problem Type” window.

* If the axi-symmetry case is chosen, then the akihe symmetry can be different of the y-
axis of coordinatesx€0). It can be shifted to a position with an absziswhich has to be
specified. In this case, only one-half of the getiynéat the right hand of the symmetry axis)
has to be introduced in the model.

e Problem Type l-':' | (=] |£hl
Study Type: | [E=iEue -
= -  Symmetry Axis x-Position 0.00000
Geometry ; an (if Adsymmetry) 0.0
Strain/Stress case {if Mechanics and Plane) ;|  Plane Stress
Generalized Strain/Stress : 0. 00000
Cloze |
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* Plane stress (strain) conditions correspond toew xalue of the stress (strain) in
perpendicular direction of the calculation pla@eneralizedplane stress (strain) conditions
correspond to a constant value of this stressiif$trahich can be different from zero. This
value is specified in this window (Generalized Bit@tress).

Warning In the present version of Disroc, no zero valas possible only for the
Generalized Plane Stress conditions.

3.3 Materials

All the materials present in the project must bengel in advance in WinDISROC/Materials
menu. For their definition refer to the “Materi&stalogue” of Disroc.

When an new project is created, some basic matandels are present in the root files. The
list of materials models available for the projeah be completed in this window by adding
new materials or deleting existing ones. The male@dre given a name like “Rock1” which
then can be recognized by GID to be affected tteiht mesh elements, surfaces or lines
(fractures and bolts).

e The material name must be g & Materials ESSEET=c
single word (no spaces). Rock 5 (Add New | [ e |
« The material model (a 5 digit|| Mechanics Hydraulic
code), the number of parameter$| Model 31100  ~ Model 0 M
and their significations are >
described in the document| ' Ferameirs A L
“Materials Catalogue” of Disroc. Values Values
: 1 10 1
« The models defined for the .. 3
. ) 2 02 2
mechanical and hydraulic .
calculations must correspond to the| - -
same type of elements (bulk| :
material, fractures or bolts). J J
6
» To the list of materials created|| / 7
for GID will added automatically 8 8
three material names which aré g 9
“‘Boundary” and “Geomline” to 10 10
characterize the boundary lines anfll 1 11
geometrical lines for the needs of | - 12
meshing process. 1:. 19
» After all the new materials are }i 1:
defined, it is necessary to finish by < :’
“Save to file”. |_| [ Close
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3.4 Geometry, mesh and boundary conditions

The « geometry », “mesh” and “boundary conditioa® defined and the materials are
affected to elements in GID.

Run GID

Menu : File/opergrojectgid

Menu : /Data/ Materials

Check that materials defined in Windisroc appedt neze.

Two additional materials, “Boundary” and “Geomlingill be present in the list.

3.4.1 Geometry

_

GID Menu : Geometry -\ c@!
» Define the lines: Menu/Geometry/Create/Straigid, |

- — .
or use, on the tools bar the icon izt Ul

P

* When all the lines are defined, define closedasia$ by : — ™
Menu/Geometry/Create/NURBS Surface, or by usiegdbn U Create NURBS surface

 Affect the materials to surfaces by: Menu/Data/Mats/Assign
and then selecting surfaces.

3.4.2 Mesh

GID Menu : Mesh
* Create Mesh by Menu/Mesh/Generate Mesh

» Check that all materials have been assigned th mlesnents (Menu: Data/Materials/Draw
all materials”)

3.4.3 Boundary Conditions

Two types of boundary conditions are considereaseidefined on points and those defined
on boundary lines. The first type includes disptaeats, punctual forces and, if hydraulic
calculation, the fluid pressure. The second onntirenal and shear stresses applied on the
boundary and, for hydraulic calculations, the ndrfiugd velocity.

Conditicns
* GID Menu : Data/Conditions and select thmetyof the condition: h ad

» Select the boundary condition, its value, andgastito all corresponding elements (points
or boundary lines).

Note The boundary conditions on lines can be definethe “Geometry” of the model, and

then will be automatically transmitted to the mdsbr. the boundary conditions on point, it is
better to assign them on the mesh.
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Warning! At least three degree of freedom of displacemargtrbe fixed to remove the rigid
body movement. Thus can be done for instance lscpbéng u = 0, y, = O for one point and
uy=0 for and other. If the rigid body displacementni fixed in the way, errors will be
generated during calculation because the displacefiedd will be undetermined.

3.4.4 Saving Files

» Save the project with all the information on data boundary conditions:
GID Menu File/Save

» Prepare the entry file for calculation with theni@at needed by Disroc. This file is called
project (without any extension) and is saved in the folpjectgid by the following
operation:

GID Menu : File/export/using Template.bas/otheasid browse to upload DISROC_2.bas in
the Folder in therojectgid folder), browse and save in thejectgid folder under the name
project

Note The template file DISROC _2.bas can be copietiénfolder:
C:\Program Files (x86)\GID\GID 10.0.08\templates\

and then it will be available in the list:

GID Menu : File/export/using Template.bas (list)

The entry fileprojectcreated in this way is used by Disroc for caldalz.

3.5 Loading Parameters

The loads prescribed on the system are partialyfdhces and displacements prescribed on
the boundary. This part has already been introdutélde preceding sections and is saved in
the entry fileproject Other loads supported by the system may be volanoes and initial
stresses. Initial stresses my be naturally presemihe rock formation when, for instance,
digging a tunnel, or may result from a precedingsgs of loading of the system. After each
calculation phase, all the needed results for pogstine loading in a next phase are saved in
the fileprojectrep (.rep foreprisein a next phase).

The button Load parameters gives access to the lm'mdjow.[ Load Parameters
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* The window below shows
the options for a basic initial
project. There is “Non”

reprise, non volume forces
nor other special loads, and
all the loads defined in the
project (forces applied on
the boundary as “boundary
conditions”) are  fully

applied to the system
(ratio=1). For other special
cases (excavation...), refer
to the section “Special
loads”.

“Homogenization” is not

checked. It corresponds to
special calculations that will
be explained later.

ol Loading Parameters

ESEE==)

Non I

Reprise -

Feprise

LI LAIE] L3

[ Volume Forces : Acceleration ax 0.00000
[] User Free Strain oy 0.00000
[] Excavation Boundary Forces
Madmum load ratio 1.000 =
Special Operations
["] Homogenization Loading : T¥Pe and Direction : B *
Value ; 1.00000

3.6 Calculation parameters

—

The number of load increments and the tolerance tifi@r convergence of non linear
calculation (plasticity, non linear elasticity) agell as the resolution method (Direct or
Conjugate Gradient) are defined in the window “Qklton Parameters”. The following
window gives the default state of the options is thindow.

ol Calculation Parameters | =] | (=] Lﬂhj
Lome Sicomepts 0 = Resolution Method Diect
] Conjugate Gradient
Incremerts defintion mode | 1 |2 :
- Eps LU fact. Direct Method 1.e-200
Mz teration Mumber 100 |2
Mz ter. Conj. Grad. Method | 1000 |2
Eps. Converge. Plast. 000000000 15
— Eps Conj. Grad. Method 0.0C0100000
Eps Converge. ML Has. 0.001000000 15 -
_____ [ Read existing Storage Matrix
|| Display 0
Confimm

£s
w

—

* If only linear elastic materials are present i@ thodel, then the loads increment will be one.
* If the message “Non convergence” for plastic an fioear elastic calculations is generated
by the calculation code, after checking that thedlass mechanical bearable by the system
(specially for plasticity) and that problem is omymerical, three actions can help obtaining

convergence of calculations:
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- increase the number of load increments
- increase the Maximum number of iterations
- increase the tolerance :
Epsilon for Convergence of Plastic calculations
or Epsilon for Convergence of Non Linear Elasatcalations

* By checking “Display f0”, in case of plastic calations, the maximum value of the
plasticity criterion on the elements is displayedtbe monitor at each iteration. This allows
controlling the convergence (f0O must decrease toegaless than the fixed tolerancbyt
slows down the calculation

» The “Conjugate Gradient” calculation method isoraenended for heavy projects with more
than 2000 nodes, and non linear calculation. lé tadore time at the beginning, but then is
faster than the Direct Method. Also it needs léssage memory volume and allows to handle
models with greater number of nodes. It needs fmel@ specific tolerance and maximum
number of iterations.

* The “Conjugate Gradient” method in Disroc uak® the sparse matrix storage method.
The constitution of this matrix is a time consumoperation. This operation partially consists
in the analysis of the connectivity of the elemantshe mesh and the result is saved in the
project IAJAm file. This file is the same for the same mesdependently of boundary
conditions, materials and so on. So, after a Gadtulation, if the mesh has not changed, by
checking the case :

“Reading existing Storage Matrix”

the existing connectivity matrix is red, and thisws saving time specially for great projects.

3.7 Output parameters

The calculation results, the state of displacenaeuit stress field at the end of calculation, so
for the total load, are put in the fifgojectpost.res which is read and displayed by the GID
post-processor (see following sections). If anenoental calculation is carried out, it will be
interesting to see the evolution of displacemedtstresses for different load increments.

» The displacement values for one node and thesséegd plastic strains for one element at
different load levels are put in a file callptbjectcourbe. The number of the selected node
and the selected element for this purpose areeatkfmthe window “Output parameters”.

Note The file projectcourbe is created only if the number of load inceats is greater than
one (see Load Parameters).

* If the “Homogenization” is checked in this windothe average stress and strain values at
each load increment are put in a fileojectepsigmoy for mechanical calculation, and the
average fluid velocity and pressure gradient in tie projectvitmoy for a hydraulic
calculation.
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& Output Parameters l == |£3!J
Mode Number for displacement display 1
Blement Mumber for stress-strain displaylncrements definition mode 1
[ Homogerization | o |

—

Note If “Homogenization” in this window is checked th@mogenized quantities are
calculated even if the calculation does not cowadpto a Homogenization loading (see the
section 5.3)

3.8 Calculation

* From the Windows Consol launch “Disrpmject’

If the calculation ends successfully the messag8RDC End” appears.
The results are presented in several files inaldef projectgid:

projectpost.res that is used for post processing by GID
projectcourbe created for incremental calculatione getion 3.7)
projectrep that contains the needed results for a pessiprise” (see section 3.5)

projectepsigmoy oprojectvitmoy that contain homogenization results (sexice
3.7)

3.9 Post-process

Retrun back to GID (where the fipFojectis loaded). Click on post-processing but Q .
The post-process filprojectpost.res is automatically uploaded.

Oy ,
To display the desired results, on the tools bak dn the butto_n‘.\ Contour il
g Line graph
To create graphs and cuts, on the tools bar chicthe buttor =~

The figures and graphs can be save in files (GIwreles/Print to file) to be used as figures
or read (for graphs) by other softwares like Excel.

4. Staging

4.1. Tunnel excavation without support

To model tunnel excavation:

1) First the initial state of the formation befoegcavation is modeled by a whole mesh
(containing the elements corresponding to the tuseetion) on which are applied suitable
boundary conditions and volume forces to creatigalnn situ stresses. After calculation of
this state, th@rojectfile and the calculation results which are pubaudtically inprojectrep
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file, are copied by the (Windisroc/Staging/Save thesent results...) irproject init
project int.rep files

il

ol Staging l =pe |ﬂ;hj1

i Save the presert results as the inttial state for the following stage
= {Copy Project and Project rep to Project_Init and Project_Init rep files)

— Estract the boundary forces representing the excavation action
' [Create the Project_BxcavBL file)

- 2) Then, returning back to GID, the mesh elemeatsesponding to the tunnel section to be
excavated are removed:

GID Menu/Mesh/Edit mesh/Delete/Elements

For this purpose, it is easier to assign a differeaterial name to the section of the tunnel,
although with the same model and properties tharrdbt of the formation, to facilitate their
selection at this stage. In this case, after @Ehu/Mesh/Edit mesh/Delete/Elements

On can press:

GID Menu/Utilities/Tools/Selection window

and designate the name of the material (tunnelosgcthat has to be selected and then
remove.

- 3) All the boundary or volume forces as wellnas zeroboundary displacements must be
removed in the project, because their effect isaaly included in the initial stresses obtained
in the previous calculation. However zero displaeetrconditions on the boundary can be
maintained.

Note: In any case, at least three zero displacedegrees of freedom must be maintained in
the boundary conditions in order to eliminate tigedrbody movement (see section 3.4.3)

4) The entry file is created by the template DISR®Ras (see section 3.4.4)
5) In the *“Loading Parameters” the reprise optiokcdvation” is selected, with

Maximum load ration = 1 (see section 5).
6) Launch the calculation.

4.2. Tunnel excavation with support

Generally in this case it is admitted the initimesses are released partially (for instance 70%)
before laying the support, and the rest (30%) afierthat the support will bear only this
remaining part the initial in situ stresses.

To model this case :

MechaRock International Consultants - 2014 www.mecharock.com




DISROC User’'s Manual 13

1) First, the full mesh for the rock formation +pport + tunnel section filled with rock
(before excavation) is created. The material ptogseof the rock formation are assigned to
the tunnel section to be excavated and also tsupport, in order to obtain the natural state
of the formation before excavation, but in whicke tinesh elements for the future tunnel
section and support are already present (with fockation properties). The initial state of in
situ stresses is created by applying suitable Idadsndary or volume forces). Then the
operations are completed as in the stages 1) tor @he tunnel without support described in
section 4.1 with these differences:

- in the stage 2), the mesh elements corresporditize tunnel sectioand support must be
deleted.

- in stage 5), to the Maximum load ratio must beegithe value corresponding to the ratio of
stresses released before excavation (for instaf@ge 0

2) Then, again with the Windisroc/Staging the ressake saved as the initial state for the
following stage. The nepwroject init andproject init.rep are created.

3) Back in GID, starting with the initial full meslonly the elements corresponding to the
tunnel section are removed, keeping the elememtssmonding to the support.

Note The full mesh can be saved by : GID Menu/Filepti¥GiD mesh, and uploaded by
GID Menu/Files/Import/GiD mesh. When importingnaesh it is necessary to erase the
existing mesh.

4) The new mesh with necessary the boundary conditicorresponding to zero
displacements (to be checked) is saved by the ®#mpIISROC_2.bas (see section 3.4.4)

5) In the “Load Parameters”,

- the reprise option “Initial Stresses” is selected

- the “Ecavation Boundary Forces” is checked

- the Maximum load ratio is put equal to the renrajrpart of initial in situ stresses to
be realsed on the support (for instance 0.3)

6) The calculation is launched

5. Special loading cases

5.1 Reprise options

In the window “Loading Parameters”, there are 4ans for “Rerprise”
Non reprise

Reprise

Initial stresses

Excavation

Non Non reprise corresponds to the basic case ofrs @alculation: all the fields,
displacements and stresses, start with zero inilales
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Reprise The displacements, stresses and other intermab¥as (plastic strain) start with the
values given in th@rojectrep file representing the values reached at tldeoéra preceding
phase of calculation. Thgrojectrep file is created automatically after each daloon.

Initial StressesOnly the stresses are given initial values. Thgal stress values are read in
the file project init.rep. This file is created after a previaaculation, by the command
“Staging” in Windisroc.

Excavation The initial stresses are read in the fil®ject init.rep and the mesh is compared
to that saved in thproject init.rep after a previous calculation by the comoh&Staging” in
Windisroc. The boundary between the two mesheseisrohined. If for instance a tunnel
excavation is considered, this boundary corresptmtise tunnel wall.

At the boundary of the two meshes, surface trastegual to the opposite value of the initial
stresses are applied as loads in the actual prtgj@ximpensate the initial stress and lead to a
final state of stress-free boundary.

5.2 Excavation Boundary Forces

These forces are equal to the action of the in sitesses on the wall of a tunnel before
excavation. They are automatically calculated & tption “Excavation” is selected in the
Loading Parameters window. They can also be cdbxuilay comparison between tphmject
andproject init files with the stresses project init.rep, by the command Windisroc/Staging/
Extract boundary forces....

In both cases, they are put in a file®ject ExcavBC.

5.3 Homogenization loading

This special option allows applying special bounddisplacement or boundary forces
conditions to calculate the effective elastic modéib heterogeneous domain. If this option is
selected, not boundary conditions nor forces aszle@ nor admitted by the program which
itself manages all is required. Only the load dimt For more explanation see the Disroc
Diaporama.pps (to be downloaded frasww.mecharock.com
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6. Modeling fractures and bolts

The fractures can be individually created in thergetry as lines to which material models
corresponding to fractures are assigned. They lsanb& generated, in great number, by the
“Fracture Generation” menu in Windisroc which alkereating a model fractured rock mass.

6.1 Creating a fractured rock mass

The menu Windisroc/ Fracture Generation/ allowsaterean initial state of fractured rock
mass (window below). It is possible to introduagctures in great number by stochastic laws.
It is possible to to create a rectangular fractuteshain from (Xmin,Ymin) to (Xmax, Ymax)
containing the families of fractures. This domaruploaded by GID as the initial geometry
on which complementary elements (mesh, boundawglitons, etc.) will be created.

-

&l Fractured Rock Mass = | =
Fractured domaine
Minimum fracture segment size 0.01000 it

Fracture Families

Family Mumber !
: . Fracturs1 BN Irfinite size |
Family Material | Finite s_i;_e_|
Bmin (*) | 40.00 & €max ()| 45.00 |&

Infinite:  Dmin | 1.00000 2| Dmae| 200000 12
Frte: Rmin | 200000 2 Rmax | 1.00000 “ Number 2 :

| Add_Family | Number of families already added:

[ Generate Fractures l _,"_,

| Import Comections I

Fey

| Create Fractured Domain l _;'_i;"-_,-_

| Close
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DISROCVB [-i_?:-J
By clicking on the following icons ™"
information messages about the processing
method appear (like in the right window I[‘D‘ii?nzre'p'“em”
below). By following these messages, the Problem Data,
process correseponding to the right-hand Materials,
branch of the diagram in the main _ Geometry,
Windisroc window (see section 2.2 and 3) 'fS:fffa‘r;”reﬁ’
can be achieved for models with fractures. [ e N

ocundary Londitions,

-Save project,
-Export using template Disroc
if ther are fractures:
-Import Ling_Mesh.bch
-Export Mesh porject_F.msh

6.2 Mesh creation for domains containing fractures and bolts

After assigning “materials” to all the lines presenthe geometry (fractures, bolts, bars, see
the Materials Catalogue), “Boundary” material toubdary lines of the domain and
“Geomline” to geometrical lines used for instanoeseparate to sub-domains, the domain
must be divided in closed sub-domains. This is dpne

GID Menu: Files/Import/Batch file/LineMesh_GID.bclithis file is in theprojectgid folder)
GID Menu: Files/Export/GID Mesh/project_F.msh hetprojectgid folder

From Windows Consol, launch: Discraptbject

Return back to GID, Menu: Files/Import/Batch Fpi®ject_GID.bch (this file is in the
projectgid folder)

Then closed sub-domains are created in the Geomeétrg following step consists in
assigning materials to surfaces (bulk materialg)ramsh (only) the surfaces and then splitting
the nodes to create fracture and bolt elements:

GID Menu: Data/Materials assign bulk materialsudaces

GID Menu: Mesh surfaces

GID Menu: Files/Export/GID Mespfoject M.msh in theprojectgid folder
From Windows Consol launch: Discraptject

This last action creates two mesh filggoject graph.msh angroject cal.msh in the
projectgid folder. The first one is used for graphicatgmses and the second for calculation
purposes.

Return back to GID, and check that fracture and dlements have well been created:

Menu: Files/Import/GID Mesh/project_graph.msh (ertiee existing mesh if any )
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GID Menu/Data/Materials/Draw all materials
The fractures are bolts must appear as distines lin the mesh.

Then, upload the mesh used for calculation purposgsly to it boundary consitions and
created the calculatione entry file:

Menu: Files/Import/GID Mesh/project_cal.msh (thike fis in the projectgid folder) with
erasing the previously existing mesh

The discontinuities exist in this file but can et seen graphically. If the materials are drawn:
GID Menu/Data/Materials/Draw all materials

Then the name of materials corresponding to frastand bolts appear in the legend of the
figure but the fractures can not be seen on thdnmes

On this mesh, the boundary conditions are defimetithe calculations entry filproject is
created by using the template DISROC_2.bas

The calculation is launched as for the cases witdmeontinuities.
Warning: At the post-processing stage, if fractuaes present in the model, again the mesh
project graph.msh must be imported to display resultsesponding to discontinuities.

Elsewhere, a message error is first generated Dy &1d then only the results corresponding
to surface elements can be displayed.
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