What’s New in UDEC 7

Webinar

Presented on December 3, 2019
Q&A follow-up has been added post-webinar.
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Background

* Universal Distinct Element Code (UDEC)

| CONTINUUM

« 2D software first released in 1985 (33 years ago)

 Simulates the quasi-static or dynamic response to
loading of media containing multiple, intersecting joint

~

structures

- Large displacements along discontinuities and rotations ggl\r;llTlgEggK
of blocks can occur

* Models may contain a mixture of rigid or deformable (i.e., \ j

zoned) blocks (DEM, continuum, or combination)

sainjoel 40 sjulor Jo JaquinN Buisealou

 Version 7 represents a major transition from the GI/IC
(Graphical Interface for Itasca Codes) to the Common
Framework (GUI) used by Itasca’s 3D programs
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New Features
 Two flavors (GIIC and GUI)

* More online HELP

* Enhanced plotting [GUI]

» Updated Command and FISH (extended) syntax

« Advanced built-in text editor [GUI]

* New model construction tools

* New joint and Discrete Fracture Network (DFN) tools
* New analysis and data querying tools

 And more ...
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Two Flavors

TRADITIONAL GIIC COMMON FRAMEWORK GUI

[ tunnel - UDEC 7.00 - = X 7] tunnels_udpij* - UDEC 7.00.6 BETA N - X
E= R Show ook Ve e File Edit Tools Layjout Documents Panes Help | @ DEGEOSMM 5§ + = o o
Console Record Fish Notes JOB B & # @ @|., 0| B F [ | Project ~ = Edittunnel dat BECE Plot Displacements v = ooz [
Saxtd Build Alter Material In Situ Utiiy Structure Settings Plot Run |~ Block | Generate | Joints Vorono! | Table JRegions Data Files 1 model new ~[ UDEC 7.00 Plot tom Lit = =
2 7 3 2
unnel Support Loading Model Histunbal disp stress liner axial force liner moments zones 3 block confi; — 3 .
Tunnel 5 rt Loads [ it 2 B tunnel dat 1. ©2018 tasca Consulting Group, Inc. v X8
Ll new e i b~ 4 block tolerance corner-round-length 6.1 Block Displacement Magnitude © Block Displaceme... ¥ — ~
%{"‘51 ;fgé?m e . | [~ 5 block tolerance minimun-edge-length @.2 44763E2 © Beam Moment
Dieglacemont magniude I . a 6 block create polygon ©,-9@ ©,-30 69,-38 69,-98 © Boundary Mechan.,
contour interval= 2 S00E-03 f I 7 block cut crack (6,-78) (68,-76) Gy v
number of contour/color= 2 ! J m 8 block cut crack (30,0) (30,-96)
2.500E-03 to_4.500E-02 -6 ' ' (] 9 block cut crack (42,@) (42,-90)
' ' = 10 block cut arc (38,-78) (34.11,-78) 366 48
I I
11
i ! Q@ 12 block cut arc (42,-78) (44.62,-78) 366 32 join -
' ® 13 block cut arc (3¢,-78) (35.5,-78) 260 48 join v b’_“‘“'” Sl
L = 14 block cut arc (42,-7@) (47.5,-76) 360 48 join Na Rk i
I i | A e e
= o 16 block zone gen edge [zsize] zsize 7.5000002-01
LI 0, isplacement magnitude = Saved States 17 block contact join by-block
: 7,-68.4617 end 26.3077, ¢ contour interval= 2.500E-03 (2  wnisa 18
2.4989 ==, <! || number of contouricolor= 18 . , 10
2 60380:0 Fane i1 ||25006-03 to 4500602 tun2sa -
» el T P 20 block zone group 'rock )
2060000.0 Moment. " on Structure > 21 block zone cmodel assign mohr-c density 1.34€3 bulk 9.9E8
# Max Value i tund sav 822 shear 3.3€8 friction 3@ cohes 1E6 tens le5 range group 'r
shuct'1 1 2586405 [N 2
struct M
black plot 24 block edge aup!y stress 102000.0,0.0,102000.0 = —ET
825 gradient-y 13460.0,0.0,13400.0 e o - 2
& 26 block insitu stress 16200€.0,0.0,102000.0 s
— 827 gradient-y 13400.2,0.0,13400.0 ... [srmele appiications Turmels unets_usr|
= 828 | szz 102000.6 gradient-z 0.6,13400.0 B tun3sav o
Q 2 wndsay
N P = &/ winel dat
@ ResultFiles 32 bl grid app velocity-x @ range pos-x -1,1 5 tunnel prj
Q Comtlidan W - v co . Bun.“deedmdx [ tunnels_udprj
autine
1 el [0 Plot2 Symbol: Square View Stats = x
! Console -- State: tun4. MCEE NTRAE R S
- 16620  1.710E400  6.302E402  11:08:44  1.004E-05 Bl 25 on  Torseor
- Vi TarostsLoosssber
¢ current cycle count 16623 formatin ==
current mech. time 1.7108+00 Pit tem 1 - plock
b clock date/time : 28-5ep-2018 11:08:44 Jiere o e
udec>model save "tund.sav’ e
< > --- Model saved to file C:/Users/smgaus/Docunents/Itasca/udec70l/datafiles/Exanple Applications/Tunnels/tund.sav. = { Nearest Comer: 2560210, Lacation (21,957,
o his at: (21,0944,-53.0564)
udec>| I
ea) [REBGA] Faiow 1000ty itasca PFC 6.0 ————

B itascaubec 70

Graphical Interface for Itasca Codes UDEC 7.0 » Graphical User Interface
Interactive modeling tools e e » Powerful processing tools

Unique project files e « Unique project files
Common data & save files « Common data & save files

UDEC 7.0 Manual
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New GUI

D rockslide.udprj* - UDEC 7.00.302 BETA

- X
miffa:
Plotdl  +
Plot Item List = o=
9 v X B o ?
v < Block Extral hal
< Range m
< Legend

Information 0

Attributes

Icolor 8y [Label  ~ 0

Label |

lColor-List ] Global

Excavations I:‘

:Oveﬂap D

Map .

Def-Fac O

Data Index D

block outlines

zone outlines |

- Polygons |

Legend %]
View Shift o <
View Stats = =
% e x s B 2
Min Target|352-185 ‘622.761
Max Target|475.493 666.12

a =

File Edit Tools Layout Dacuments Panes Help ® DEED SO Gl ¥+ %
Project - Plot Plot04 Edit displplot uddat - =
Data Files UDEC 7.00 4 1 plot create o A
. E2015 hasca Consulting Group, Inc. 2 plot clear
B rockslidel.uddat a T 3 plot active on
B surface_table.dat 4 plot background 'white'
shear_tables.dat 5 plot outline active on width 2 color 'black’
rockslide2.uddat 6 plot legend active on heading color 'black' copyright color 'blac
B elasticuddat & 7 placement left size 25,50 ...
& 8 step active off ...
B finaluddat & 9 time-real active off
B displplotuddat & 10 time-model active off ...
& 11 title-customer active off ...
& 12 view-info active off
13 plot title-job active off
14 plot title active off
15 plot view extent (194.87,507.87) (434.36,728.82)
7 16 plot item create block active on contour value displacement compc
Saved States & 17 polygon-transparency @ ...
& elastic.udsav & 18 outline-transparency 18@ lighting off offset 8.5 2 ramp raint
& rockslidel.udsav & 19 minimum automatic maximum automatic interval automatic ...
& rockslide2.udsav & 28 reversed on above automatic below automatic ...
. & 21 legend active on ...
P plust Gkudsav & 22 | title active on text "" size 55 family 'Times New Roman'
us20k.udsav & 23
us30k.udsav 24 excavated off overlap off zonefaces on overlay off ...
plusd0k.udsav & 25
7 plus50k udsav 26  showindex off showblockindex off showzoneindex off showcornering
& 27
plusGOk.udsay 28 axis xy translate (8,8) scale (1,1) .
plus7 Ok.udsay & 29
us80k.udsav 38 active off ... v
D nlucanl ndcay e A )
su... B sh.. ro.. el. @A im B di.. 4
Console -- State: elastic -- Processing: simulate v o
Licensee: Itasca Cons ng Group, Inc. ﬂ
Minneapolis, Minnesota USRE
Cptions:
Memory: 400 MBytes
Precision: Double
— kEEE
-—— * Model Information Cleared *
=== * EET T
-
SR ;

GEOMECHANICS ¢ HYDROGEOLOGY e MICROSEISMICS ¢

MINING e CIVIL « ENERGY

) Main menu

) & (3) Project pane
) View pane

) Contextual tool bar
) Built-in text editor
) Document tabs
) Command line

) Console pane

0) Plot items

1) Plot item attributes
12) Model information

Control Panel
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Online Help

- Manual PDFs [GIIC] )
<~ c @ @ filey///C:/Program Files/ltasca/UDECT00/Exe64/doc/common/docproject/source/manual/pr
. UDEC
« HTML-based system [both] index
4 Program Guide .
Modeling Methodology Program Gu Ide
.
Y Underpinnings R . . } .
Se e p e p l I le n u I el I l O b o Underlying all Itasca software is a strata of commonalities that is at the foundation
MBS of each program, regardless of the numerical method or the elements the program
Common Commands and FISH uses. Consequently, whether using DEM software such as UDEC, 3DEC, or UDEC,
Common Commands Index or using continuum software such as FL4C3D, there will be a significant number of
. . Common FISH Index underlying systems, processes, utilities, and capabilities that are common to all of
* Use 7 in command line [both]
" FISH Scripting All the material in this section focuses on those commonalities, which permeate
Command Index every aspect of the software, from modeling methodology to implementation of
FISH Index commands to calculation scheme to user interface design to the techniques for
UDEC 6.0t 7.0 Commands Map model design, processing, and output. And more. The sub-sections listed below
PY . cover each of these areas as follows.
Use cursor an -key
Glossary Modeling Methodology
This section provides a high level guide to numerical modeling, providing a
recommended approach to the process and a discussion of specific
= considerations that may impact model design and program performance.
 Searchable across all content
This section surveys the scientific context of the program. It enumerates
conventions regarding notations, command syntax highlighting, sign
conventions, system of units, precision limits. It also introduces the
. R R = calculation cycle, physical forces at work in the model (energy, stress and
PY l l b f d t I th I n strain), and an introductory look at the components that are used to create
S e rOWS e r I n O O W I I n p a g e S models (zones, balls or clumps, structural elements, blocks, and so forth).
Program Mechanics
This section describes most of the numerical model development
topo | ~ [ v | Highlight All Match Case  Wnole Words  Phrase not found

ﬁ Q_ search

— Il 5

eamdoaerT =

search
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Enhanced Plotting

% X
: (D CE
Plot01 +
Plot Items = =
+k‘ 7 X B ?
| Build Plot |
AN
[]Build Plot ?
Sort Items: Categorical v
Plot ltems

--- Structural Elements ---

--- User Defined Data ---

--- Misc ---

Beam Geometry Axes
Cable Labels Factor Of Safety
Reinforce Scalars History Locations
Rockbolt Tensors Particle Trace
Support Vectors
Vectors -- Charts ---
--- DFN --- History Chart
--- Block --- Fracture Moment/Thrust/Shear
Block Fracture Intersections Scanline
Tensors Fracture Rosette Table Chart
Vectors
--- Fluid --- -- Scanlines ---
--- Miscelaneous --- Flow Vector Pline
Ubiquitous Joint Orientation Fluid Far Field
--- Joint ---
-- Domain --- --- Boundary --- Joint
Domain Summary
Preset the attributes before rendering the plotitem oK Cancel

——
Plot0l +
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Plot Item List =
3 R X B M ?
v <O Black|D -
< Range
< Legend
]
E
é Attributes
5 Calor By Label
EL Label 1D ~
{ [{Calar-List Linifarm ~
Excavations 0
I Overlap Zone Group g
[{Map Extra
; Def-Fac i{%&i:ﬂm—a
? [*Data Index Material
[*block cutlines || Property
§ ! zone outlines | Thermal Froperty
.1 lPolygons
}- [lLegend

pendie s S PRI T I S P

mﬁw

? Plotdl +
iplot Item List =
% gF W X G ™
EV < Block ID b
{ < Range
I < Legend
§
g attributes
f Color By Contour
i
{ Yalue Displacement
Component Acceleration -
Corner Exfra
Log
[*Block contour | Effective Stress
Excavations Extra
Factor of Safety
[/
P Gp Extra
% Def-Fac Gp Pore Pressure
f :block outlines |Hosk Brown Failure
é ' zone outlines |Mohr Co. Failurs ™
[ Palygons
I"Legend
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Example Plots

UDEC 7.00 UDEC 7.00

a .
©2018 Itasca Consulting Group, Inc ©2018 Itasca Consulting Group, Inc.

Block Displacement Magnitude

94789E-2 Block Displacement Magnitude
9.0000E-2 5.0000E-3
85000E2 1 4.5000E-3
8.0000E-2 .
7.5000E-2 "0 g'ggggg g
7.0000E-2 . 3
6.5000E-2 5 3.0000E-3
6.0000E-2 50 2.5000E-3
5.5000E-2 2.0000E-3
| 5.0000E2 wiis 1.5000E-3
4o000E > E 1.0000E-3
2 <10 5.0000E-4
2.5000E-2 - .
3.0000E-2 SEEE 0.0000E+0
g gggggg 2 History Locations
- 3.0 .
1 5000E.2 5 Mark Type: Square
10000E-2 205 ] 1
5.0000E-3 5 2
19051E-3 20 Scale: 0.353553
History Locations
Mark Type: Circle 154
Axial Stress T
Y-Displacement
Scale: 00892561
05 4
0.0 4
0.0 1o 20 30 4.0 50 UDEC7-00
Axial Displacement (m) <10"-2 ©2018 ltasca Consulting Group, Inc. N
Block Uniform
None
Beam Axial Force
24603645
g o \
-7.5000E+5 4.0
] :1 (0000E+6 | <
UDEC 7.00 it
. £1.7500E46 =
) I -2.0000E+6 <00
©2018 Itasca Consulting Group, Inc. -2.0059E+6 g
Moment Thrust 220
Safety Factor 1.0 =
Safety Factor 1.2
Block VV Stress = Sy e 13 | a0
Calculated by: Volumetric Averaging Beams - Intact L o
2.0000E+4 Joint Plane State 00
0.0000E+0 :::;:: e Moment x10"4
-2.5000E+4 tens.n N [ >
-5.0000E+4 UDEC 7.00 1o
-7.5000E+4 ©2018 ltasca Consulting Group, Inc. 09- . 050 4
-1.0000E+5 ’ \ Table ] 004
-1.2500E+5 Histors 087 %
-1.5000E+5 i > T ] F-150
[ -1.7500E+5 T 1 Pl vs. Step ] z
-2.0000E+5 I Boundary Mechanical X 0.6~ £-2.00
. it -
-2.2500E+5 [ Symbok Square o5 £ s
-2.5000E+5 1 Cobor Index i £~
-2.7500E+5 [ Normal velocity 04- ;E_ 3.00
Velocity i 5
-3.0000E+5 [ Viscous 03 2
-3.2500E+5 { [ [ [I History Locations > =350 7
Mark Type: Square 2
-3.5000E+5 L o 1 0.2 £ 400
2 1 5
jggggg:g Scale: 0.353553 0.1- > 450
0'00‘0 05 0 15 20 [ P A L
" Displacement <103 MO0 a0 a0
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Enhanced Range Logic

"~
Plotdl +

Plot Ihern List

e v X O3 8

v <9 Block Extral
< Ranna

o Add Range Element...

Cut

Capy
Paste

Delete

-

|:| Build Range - Block

Range Elements

Visual

Abave

Annulus

Below

Circle

Cylincler

DFN Distance
Ellipse

Geometry Distance
Geametry IntCount
Insicle
Jaint-Region, jregion
Left

Qutsice

Plane

Palygon

Pasition

Pasition-X
Pasition-Y
Pasition-Z
Rectangle

Region

Right

Property-Eased

{Angle

Area

AtBlack
AtZaone

Black

Black Material
Collection
Component D
Contact
Contact ID
Caorner Index
Deformable
Displacement
Extra
Extra-List

FID

FIDList

FISH

Group

Hidden Intersection
D

ID List

Index List
loint Material
loint Set
IMaterial Intersection
IMadel Filters
Mame
Remaove

Rigid

Saved Plot Filters
Set

Velocity

W—‘

W T T PO N s

T R g T T

range keyword ...

Primary keywords:

union | use-hidden | selected | deselected | by | not | extent |
annulus | component-id | cmodel | cylinder | dfn | aperture |

distance | name | ellipse | extra | extra-list | fish |
geometry-distance | geometry-space | count | direction | inside
| outside | set | group | id | id-list | interface | named-range
| orientation | plane | polygon | position | position-x |

position-y | position-z | project-range | rectangle | seed |

sphere | state | structure-type | surface

’

Settings

Render: (@ Marrmal () specific
Extent: (@ Model () Sereen

@ Intersection O Union
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Export Images and Chart Data

Plot Y Displacement History
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In ITASCA

©2018 ltasca Consulting Group, Inc. Insert  Page Layout Formulas Data  Review  View
History
v Step R Calibri i A K == ®-
. - - = = = € 3=
- ~ Format Painter — -
Clipboard T Font L
D15 - I
Add Plot Item... A . B .
Plot , 1 [x 2 Y-displacement gridpoint 135497 'y 2 Y-displacement gridpoint 125497
O} Export 3 Bitmap 2 0.00E+00 0.00E+00
: : 3 1.00E+01 -5.E3E-07
l:  Plot Control Help F1 DataFile.. - -
[0 Toggle Contral Panel F2 @ DxFFile 4 | 2.00E+01 _2.09E-06
antral Pane
99 ® VRMLFilc 5 2.00E+01 -4.53E-06
WView Modes b < PDEFile 6 | 4.00E+01 -7.91E-08
v Picking & BazizcrigtEiley 7] 5.00E+01 -1.24E-05
+  Sketch Maode @ SVGFile 8 &.00E+01 -1.78E-05
00 E+0 - -0
System Info BB CSVFile. N 9 | 7.00E+01 2.42E-05
e 10, NOE+0
-3.4
3.6
0.0 0.1 0.2 0.3 0.4 0.5 0.6 07 n.g 0.9 1.0 1.1
Step <1075

X o

o
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DEMO
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Webinar Demo Clip

Itasca Consulting Group, Inc.




Updated Command Syntax

[&] UDEC 6.0 to 7.0 Commands I

&«

C ®

Program Guide

UDEC Commands and FISH
FISH Scripting

Command Index

FISH Index

UDEC 6.0 to 7.0 Commands Map

UDEC 6.0 to 7.0 FISH Mapping

Glossary

Find in page

X

+

@ file:///C:./Program Files/Itasca/UDEC700/exeb4/doc/udec/docproject/source/commandsmaj

1l

Highlight All Match Case

UDEC

- ® %

UDEC 6.0 to 7.0 Commands Map

This document lists UDEC 6 commands and provides links to their UDEC 7
counterparts. Tip: Ctrl+F accesses alocal “Find” tool for searching this page
(make sure focus is on the content window when using).

old

ARC

BE

BE ff_bulkmod
BE ff_density
BEff_nu

BE ff_shearmod
BE ff_young

BE fix

BE gen

BE half

BE matn

BE stiff

BLOCK

BLOCK angle
BLOCK circle
BLOCK constitutive
BLOCK ill
RIOCK mat

Whole Words

block
block
block
block
block
block
block
block
block
block
block
block
block
block
block
block
block
block

New

cut arc
boundary-elements
boundary-elements
boundary-elements
boundary-elements
boundary-elements
boundary-elements
boundary-elements
boundary-elements
boundary-elements
boundary-elements
boundary-elements
create polygon

property bulk
property density
property poisson
property shear
property young
fix

generate
halfspace
material

stiff

create corner-angle

create circle
create polygon
create fill

create polveon

cmodel n

material n

Search &I @E] @w T =

_ %

block create polygon 005 3 3 -2

bcrp00533-2
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An Example

UDEC 6 Commands UDEC 7 Commands After Conversion

IWM”

nd f— 1,

o g

h e

1 config g 1 block config
2 round S5E-3 : 2 block tolerance corner-round-length S5E-3
55 3 edge 1E-2 é 3 block tolerance minimum-edge-length 1E-2
4 4 block 8,8 8,5 5,5 5,8 E 4 block create polygon 8 @8 8 555 5 8
5 gen edge 1.8 { 5 block zone generate edge 1.6
6 group zone 'elastic’ % 6 block zone group ‘elastic’
7 zone model elastic density 1E3 bulk 1E8 shear 3E7 ... {7 block zone cmodel assign elastic density 1E3 bulk 1E8 shear 3E7 ...
i & 8 range group ‘elastic’ & 8 range group 'elastic’
f 9 boundary xvelocity @ range -2.1,5.1 -2.1,8.1 9 block gridpoint apply velocity-x @ range position-x -8.1 5.1 position-y -8.1 8.1
¢ 1@ boundary yvelocity @ range -8.1,5.1 -8.1,8.1 18 block gridpoint apply velocity-y @ range position-x -8.1 5.1 position-y -28.1 @.1
1 11 boundary xvelocity @ range -6.1,8.1 -2.1,5.1 11 block gridpoint apply velocity-x @ range position-x -8.1 8.1 position-y -8.1 5.1
i 12 boundary xvelocity € range 4.9,5.1 -8.1,5.1 { 12 block gridpoint apply velocity-x € range position-x 4.9 5.1 position-y -8.1 5.1
{ 13 struct rockbolt begin 2.5,5.8 end 2.5,2.5 seg 3 prop 1 3 13 block structure rockbolt create begin 2.5 5.8 end 2.5 2.5 segment 3 material 1
(! 14 struct prop 1 cs_scoh 1E2@ cs_sstiff 1E9 e 1E10 ... 14 block structure rockbolt property 1 coupling-cohesion-shear 1E28 ...
3 &15 density 4288 radius 1 spacing 2 yield 1E28 ycomp 1EBE28@ &15 coupling-stiffness-shear 1E9 young 1E18 density 4888 radius 1 ..
3 16 struct node 1 1load @.8,1008088.8 @.8 &16 spacing 2 yield-tension 1E28 yield-compression 1E28
% 17 solve ratio 1.8E-5 17 block structure beam node force 8.8 leggees.e 8.6 range id 1

block solve ratio 1.8E-5

i
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Updated FISH Syntax

15

[E] UDEC 6.0 to 7.0 FISH Mapping X

< c @

Program Guide

UDEC Commands and FISH
FISH Scripting

Command Index

FISH Index

UDEC 6.0 to 7.0 Commands Map
UDEC 6.0 to 7.0 FISH Mapping

Glossary

Find in page

+

® file:///C:/Program Files/Itasca/UDEC700/exe64/doc/udec/docproject/source/fishmap.html v 1

1l

UDEC

UDEC 6.0 to 7.0 FISH Mapping

The mapping of FISH function names from version 6.0 to version 7.0 are grouped by
kind: General, block, boundary (apply), contacts, corners, domains, gridpoints,
properties, thermal, zone.

old New
General
block_head block.head
bou_head block.boundary.head
bou_near block.boundary.near
b_near block.near
cable_elem_head block.structure.cable.element.head
cable_node_head block.structure.cable.node.head
cf axi block.config.axisymmetry
cf_cell block.config.cell
cf_creep block.config.creep
cf_fluid block.config.fluid
cf_p_stress block.config.pstress
cf_thermal block.config.thermal
contact_head block.contact.head
cor_near block.corner.near
crtdel block.creep.timestep
crtime hlock.creen.time.total

Highlight All Match Case Whole Words

_ %

Search L= I\ @ﬂj @w o T =

Some new FISH functions:

« Email functions

« Matrix math (transpose, inverse)
« System utilities

» Strings (length, lower, sub-string)

Inline FISH
» [abc = math.pi*R*2.0]

« Data labels, scalars, vectors, tensors

» Distance between point/segments/triangles

» Block zone generatre edge [5.*rounds]

GEOMECHANICS ¢ HYDROGEOLOGY e MICROSEISMICS ¢ MINING e CIVIL « ENERGY
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Command Conversion Tool

. ==
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Command Conversion Tool

| V] < | webinar — O X

Home Share View% a 0

’T"' . .

» EAL UEN oY |

\\.. . -

Pin to Quick Copy  Paste B 2~ = New Propfrtles L Selvect

access folder =

Clipboard Organize New Open
< v < Exampl... > webinar » v O  Search webinar P Onglnal version 1S
- retained automaticall
%DVDRWDrive(D:) ITASCA7C  © Name / €lained automatica y
=~ System Reserved (E:) ST /

~ WD Drive (F:) & converto.uddat

~- OLD (G) |:| converto.udprj
=~ MoreSpace (H:)

~ Local Disk (I:)
~ - New 4TB (J))

3items 1 item selected =

il

N \—
5
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Built-in Text Editor

[ stress-init.udprj* - UDEC 7.00.34 - X
_ File Edit Tools Layout Documents Panes Help \ @ Eu IE;! E L3 (i M £ HEE SR v, @ -
Project N | . b Edit stress-init.uddat > Edit stress-init
Data Files 1 model new | FISH Global Symbols = x
stress-init.uddat 2 [round_length = 1./18] <— ; ame | vwe  [o
ool bt 3 [e_grav = -9.81] ;m/s"2 In“ne FISH Ar 5.494867e<01 real \FISH gIObaI
e_grav -9.810000e+00 real -
4 Erad_ = 5|:|2] # pait ] I rad_ 5.200000e+00 real -
5 [Ar = math.pi rad_"2.0 round_length 1.000000e-01 real -
6 block tolerance corner-round-length [round_length] ‘ = SymbOIS
7 block create polygon -10,-10 -10,10 ...
& 8 -8 12 -6 10 -4 15 -2 17 © 15 2 16 4 8 6 6 8 11 ... =
& 9 10,10 10,-10 = X
10 block cut crack (-2,-2) (-2,2) O CH
11 block cut crack (-2,2) (2,2) Continue on s
12 block cut crack (2,2) (2,-2) . Edit stress-init
Saved States 13 block cut crack (2,-2) (-2,-2) next line 7
mesh.sav 14 block cut joint-set angle 70 spacing 4@ origin -2, FISH Global Symbols B2 =
& init.sav 15 block cut joint-set angle 310 spacing 3 origin 1,2
D oorotoor 1 J & pase = Name | Value [ pe [F (4
17 block zone gen edge [round_length * 5.] Ar 8.494867e+01 real -
18 block zone group ‘block’ e_grav -9.810000e+00 real -
&;g blgﬁle(a:orsizscm::relleasiiﬁn ei;cs’:ic property density 2500.0 bulk 1.5E9 ... rad_ 5.200000e+00 real -
21 block mechanical gravity = 0.6, (e grav]) [6ug round length 1000000e-01 real | -
22 =
23 block contact group 'glued joints'
S0 Llacls anndand coaiin P A T i 1~ 158 A W
>
Result Files (not available) M Ploto1 sl M stress
Console — State: None* v a
Console= [ Zones
Line 21 Column 46: CTRL+Space for Inline Help; F1 for Help
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Built-in Text Editor Tools and Options
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stress-init.udprj* - UDEC 7.00.34
Py

[~ sShow syntax highlighting for data files
[] enable word wrapping
[] cut or copy line at cursor
Menu Command: Find... -
ShortcutKey: [ Control [] Alt [] shift |F -

= In the Replace dialog, suggest replacement of backward
slashes with forward slashes. (for file paths)

[] Ask whether to do command conversion when opening a file.

[ ]| conel [[ moy | @

GEOMECHANICS ¢ HYDROGEOLOGY e MICROSEISMICS o MINING e CIVIL e ENERGY

File Edit Tools Layout Documents Panes Help ~ E E[]J |s§||| IEE?n ) (n ﬂh ﬁﬁ ﬂ & E | = 2 5 E 5- ?
Project v = Edit stress-init.uddat
Data Files 1 model new
Options % ? X
= Editor Font: |Consolas V] Size:
Default Background: | Python Background: | Error Indicator: [l
Syntax Type: |Command Word -
Foreground: Il Background: |
[ Bold O ttalic [] Underiine
=] Edit new-file header
[~ show line numbers
[ Enable code folding for data files
[/] Show indentation guides

I

N \—
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New Construction Tools — Topographical Stress

* |nsitu stress command UDEC 7.00

©2019 ltasca Consulting Group, Inc.

 Gravity and material densities must be defined  Block YY stress

Calculated by: Volumetric Averaging
-6.8630E+2

prior to use 5 000054

-1.0000E+5
-1.5000E+5
-2.0000E+5

* k, may be specified -2 5000E+5

-3.5000E+5

Density = 2500 kg/m3

-4 0000E+5
-4 .5000E+5

* No manual calculations necessary |-5A0000E+5

-5.5000E+5
-6.0000E+5
-6.1880E+5

27 m

* FISH function not needed
UDEC 7.00

©2019 ltasca Consulting Group, Inc.

Block XX Stress

Calculated by: Volumetric Averaging
-3.4315E+2
-2.5000E+4

block insitu stress-topography kox 0.5 koz 0.25 7 5000644

-1.0000E+5

* No cycling required upfront

-1.2500E+5
-1.5000E+5
-1.7500E+5
-2.0000E+5
-2.2500E+5

-2.5000E+5
I -2.7500E+5

-3.0000E+5
-3.0940E+5

s -
m: ITASCA
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Model (Crack) Generation from DXFs

21

Requires good quality
DXF (watertight and
clean).

UDEC 7.00

©2018 Itasca Consulting Group, Inc.

model new
block tolerance corner-round-length 0.1

block tolerance minimum-edge-length 0.2
block create polygon -350 425 -350 725 485 725 485 425 ;bounding box

block cut geometry ‘outlines2’

geometry import "J:/marketing/Software/UDEC 700/Examples/DXF Cracking/outlines2.dxf"

GEOMECHANICS ¢ HYDROGEOLOGY e MICROSEISMICS o MINING e CIVIL e ENERGY

Construction
joints still
required

Discrete joints
via DXF,
statistical via
UDEC
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3D Joint Generator

« UDEC 6 uses angle keyword to specify
orientation of jointing

« UDEC 7 allows specification of the UDEC
model plane in 3D space

« Use Origin, Dip and Dip-Direction keywords Y
to specify joint orientation

model orientation dip-dirOor00 0
{A} block cut joint-set dip 45 dd 70 space 5or 00

{B} block cut joint-set dip 15 dd 35 space 7 or 0 0

Vv'
(50
° ‘;,'J ™
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Asymmetric Voronoi Generation

Wi LS Vo080 wvi s W. Ly N UL ORRAS L Aspect Ratio = 0.33
il T

WY AL

L T R
TN L e n:‘o« )
LT D S

"
Voronoi (trigon) blocks are useful for Bonded Block Modeling (BBM) of intact rock).

|
5 n‘l n‘l‘l.l" ;
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Rock Support Database [GIIC]

Rock material list x

Selection Edit patabase

1: Swellex:25.4 mm Swellex _
i

Rockbolt element | Help on Model

Material name

Class Swellex

Namel25.4 mm Swellex
PropiD 1 v

Geometric Mechanical

Elastic Coupling-spring constants
Young's modulus 2E11 = Normal
= Stiffness 3.19E12
Densih]S4453 = Cohesive strength 3.99E3 =
Plastic moment o —=
Friction angle 0 =
[] use elastic solution L
. ™~ Shear
Plastic moment =

Stiffness 3.19E12

)
-

Element yield ) - Cohesive strength 3.99E3 7
Tensile yield strength 2.235 = [0 cohesion reduction table =
Compress yield strength 2.28E6 ; Friction angle 0 —
r — L4
Tensile failure strain 0.1 = O Friction reduction table —
Perimeter 8E-2 —
[ confining stress factor table =
Thermal
Create [
Thermal expansion)| —
Clone
Copy->Database 1T
Delete - ‘ Reset
OK | Cancel | Help

N \—

o
188 [TASCK
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Fracture Generation (Statistical)

1 Fracture template Create 1m? DFN Models P32 = 2.5m" P32=50m" _ P32=75m' _ P32=10.0m" __PR= 125"

» Parameters are the size distribution, the position '
distribution, and the orientation distribution. . . - o

* Fracture generation | I I I

“ Fractures are generated until a specified stopping
criterion is met. These conditions include:

Fragmentation, coloured by volume

o a target fracture number (fracture-count);

o a target P,, measured along either one or more scanlines;
o a target density (P, in 2D; P53, in 3D) (mass-density);

Rogers, S., Elmo, D., Webb, G. et al. Rock Mech Rock Eng (2015) 48: 633. https://doi.org/10.1007/s00603-014-0592-y

o a target percolation volume (percolation);
> DFN at the connectivity threshold (connectivity-threshold); and

o user-defined criteria (fish-stop).

< ]

X
188 [TASCK
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Fracture Generation

* Fracture combine

“» Simplify fractures using reference fractures based on smaller fractures’ relative angle and/or distance

“* Prevent small angles between fractures, which can improve meshing

* Fracture import available
+» Several ltasca formats
+»» 3D Fracman format

“* From UDEC geometry

< ]

ha
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DFN Example

fracture template create 'example’ size power-law 3 size-limit 1 100
fracture generate template 'example’ dfn 'fractures-1' gen-box -4 4 -8 8 p10 1.5 begin (-4,3.5) end (4,-3)

fracture combine angle 30.0 distance 1.0 merge
fracture combine angle 40.0 distance 1.0 merge

block cut dfn 'fractures-1'

GEOMECHANICS ¢ HYDROGEOLOGY e MICROSEISMICS ¢ MINING e CIVIL « ENERGY
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0
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DFNplots
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New Data Querying Tools
3

) <O

99" .
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Interactive Help and Traditional Manual (slide added after webinar)

1. Interactive online
Help now
available for FISH
& Commands

2. Traditional manual
(PDF) available
for background

3. Example data files
may be loaded

X o]

) ()5

< .
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HelpManuals
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F1 'key Hel P (slide added after webinar)

 Use the
F1-key in a
data file or
command
line to
reference
the online
Help.

|

— 5

90" .
GEOMECHANICS e HYDROGEOLOGY e MICROSEISMICS & MINING e CIVIL @« ENERGY '..‘.{" ITASCA




F1Help

Itasca Consulting Group, Inc.




Technical support dialog (slide added after webinar)

32
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Use the
built-in
dialog form
to ask
technical
questions,
report
bugs, or
request
features.
Messages
are routed
to your
regional
software
agent.
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and more, including ...

* Eliminated save file incompatibility for future versions

* Up to 128 extra variables for all objects (blocks, zones, grid points, structural elements, etc.)
« Expand use of color for existing plots

« Expanded plotting of structural element results

« Track command to track blocks, zones, & grid points

» Automatic brick generator

* Failure states for all contact (joint) models

« Automatic stress initialization based on a stress measurement

e
L5 .
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Thank You

Questions/Comments?
=
=
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Question 1a

Is there a scale box plot-item?

<

AT
".ta
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Scale box plot-item?

* No, there is currently not a scale-box plot item

 This is on the development list
* The GIIC flavor of UDEC still retains this plot-item if it is important for your plots

« A FISH function could be written to generate these plot-items using a combination of geometry
(nodes, lines, polygons) and text labels.

e
L5 .
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Question 1b

How to script plot-items?

<

AT
.‘.t‘!
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To see how plot-item commands are scripted ...

1. Refer to Plot Commands in the online Help;

2. Use “?” in the command line; or

3. Export existing plot(s) as data files to see command structure and reuse snippets.

e
L5 .
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(1) Primary plot-items and attribute switches/keywords
are available in HELP

39

e

nts Panes @ Help

w«wm.www«.f«,—«ﬂuAﬁ—m’

S R Sy VIV

Plot |

E

B
©21§3

— B
?

f

Manual
Getting Started
Examples...
Support...
About

T e S

@ EER B O

.00

| Group, Inc.

\E\ plot item command — UDEC 7 X

& < Q ® file:///C:/Program Files/Itasca/UDEC700/exe64/doc/common/guimodule/doc/manual/plot/cmd_plot.iter

4 Program Guide
Modeling Methodology
Underpinnings
Program Mechanics
4 Common Commands and FISH
Data
Discrete Fracture Network (DFN)
Domain
FISH
Geometry
Group
History
Model
4 Plot
Command-Driven Plotting Workflow
Switch/Keyword Options
4 Commands
plot active command
plot background command

plot clear command

UDEC

plot item command

Syntax

plot <s >item keyword

Create, destroy, or modify plot items associated with the plot. If a plot name s
is not specified, the current view is assumed.

The available keywords are:
create keyword ...

adds a new plot item to the list associated with the plot. An alphabetical
list of keywords, matched to the items available from the Build Plot
dialog, is shown below. Note that additional plot items can be added by
plug-ins to the system at any time.

delete i

destroys the ith plot item in the list associated with the current plot.
Note that this will renumber the plots following that in the list.

—
plot copy command -
plot create command modify i keyword ...
plot current command allows modification of the existing plot item at the ith position in the
plot delete command list associated with the current plot.
plot export command
plot item command @ Warning
plot legend command The plot items listed below may be configured through a wide variety of keywords that
lot load q control various aspects of item’s appearance. Those keywords are not documented here.
plotioad comman Instead, the syntax is available by inspection of the results of a plot export to data file (see
plot movie command Command-Driven Plotting Workflow).
plot outline command
B Table 1: Plot Items by Keyword (for use with plot item
file:///C:/Program Files/Itasca/UDEC700/exe64/doc/common/guimodule/doc/manual/plot/cmd_plot.item.html creagte )

. @ 1y

A Ao A A A A A At A AR A AN A A e A B e A
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(2) Prompt options using “?” in the command line
]

« HINT: You can display the previous
command(s) issued in the command
line using F3-key or the up-arrow-
key.

O =
o

()5S
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(3) Export plots as data files

Plot Model 1 plot create A
2 plot clear
1 ;DE‘ 7 00 3 plot active on
¢ 4 plot background ‘white’
©2019 Itasca Consulting Group, Inc. 5 plot outline active on width 2 color 'black’
\ 6 plot legend active on heading color 'black' copyright color ‘black’
. i " & 7 placement left size 25,50 ...
Block Uniform P e & 8 step active off ...
None Show only group Default=Default ) time-real active off ...
. : &10 time-model active off ...
Cable Axial Force z:tmtnbum 811 title-customer active off ...
ot . . .
- + &12 view-info active off
2.1675E+5 O = ... 13 plot title-job active off
-5.0000E+5 14 plot title active off
-1.0000E+6 ki Plot Control Help Fl ” 15 plot view extent (-10.745,2.9945) (7.1239,20.743)
-1.5000E+6 [0 Toggle Control Panel F2 @ DXFile.. 16 plot item create block active on label uniform color-list global off clear
. i @ VRMLFile... &17 i label "None" color 'xlightskyblue’
-2.0000E+6 View Modes * < PDFFile.. 218 poiygons fill on outline active off ...
-2.5000E+6 . - . &19 polygon-transparency © ...
jl Picking @ SiGRe. %20 outline-transparency 100 lighting on offset 0.5 2 ...
-3.0000E+6 ¥ Sketch Mode :: SN 821 zonelines color-list global on clear
-3.5000E+6 1 ..1 822 | label "junk" color ‘'cyan' .
-4.0000E+6 St inic | 823 polygons fill off outline active off ...
: &24 polygon-transparency © ...
-4 .5000E+6 &25 outline-transparency 50 lighting on offset ©.5 2 ...
_5 1 0000 E+6 o B e et L D, B e SN Y N I e e
-5.5000E+6 836 text size 10 family 'Times New Roman' style normal ... T
-5.7947E+6 &37 uniform-color off ...
&38 color-list global off clear .
39 plot item create cable active on contour value aforce ... +— Cable plot-ltem command
&40 ramp rainbow ...
841 minimum automatic maximum automatic interval automatic ... \
&42 reversed off above automatic below automatic ...
&43 line width 2 style solid thick off ...
&44 mark ... .
&45 mark type hourglass ... Cable pIOt'ltem
&46 ixel-size 5 ... .
&47 golor‘-list global on clear ... >— attrIbUteS
R|ght-c||ck ohn plot ::g 23;";g2:2§:::p:iiic;naoutline active on width 1 color ‘black’ (defaults used if
:22 gﬂ:}ir;:;tx:::a;ency 80 lighting off offset 0.5 2 ... not SpeCIfled)
&52 barscale ©.05 ...
&53 Ce
&54 legend active on ... -/
&55 plot_title active on text "" size 55 family 'Times New Roman' style bold color 'black’
56 _plot item create cable active off label property propertyv-name cb shond color-list global off clear ... _ |

Data file with all plot commands, attributes, and settings
will be generated in the UDEC text-editor.

\
7 ITASCA
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Question 2

Are inline FISH variables global or local variables?

<
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Inline FISH global or local variables?

* Inline FISH variables are global by default. [abc =3.14 *9.23]

 What are local variables?

% Creates a local variable named “name.” From this point until the end of the function (the end
statement), this variable will supersede any existing global symbol with the same name. The variable is
only available inside the function, and ceases to exist once the function has completed execution. A
separate copy of the variable is created for each function execution.

DEF acalc

local abc = 3.14 * 9.23
END
[acalc]

* What are global variables?

“» Explicitly creates a global symbol name, if one does not already exist. By default, this is done by FISH
automatically when an unrecognized name is encountered.

DEF acalc
global abc = 3.14 * 9.23
END
[acalc] <]
"&_
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Question 3
Find Tools

X

i

oY .
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Is there a find tool in “pages”?

« Assuming this is referring to the Help
pages, there are two options:

1. Index search (top, right-hand-side of
Help pages) and;

2. Find tool (browser’s built-in find too:

cC @

CTRL + f-key).

* There is also a search/search-replace

@ file:///C: /Program Files/Itasca

block config command

4 block contact commands

block contact add-dilation
command

block contact change command
block contact cmodel command

block contact cy-substepping
command

block contact delete-open
command

block contact freeze-new command
block contact group command

block contact history command =

e @ | Q Search

UDEC

amn #BoaoT =

~

block contact join command

Syntax

block contact join b keyword <range>

Primary keywords:

by-block by-contact

The join command is used to prevent contstruction cuts that are made
for geometric purposes from influencing the model results. In zoned
models where there are matching gridpoints between the blocks, the

tool in the text-editor for data fil = dpo g
OO | n e eX -e | O r O r a a | eS block contact initialize command gridpoints arg slavgd together. For‘ rigid blocks or placgs where Fhere
- are no matching gridpoints a special contact model with high stiffness
block contact join command and infinite strength is used. For rigid block models that do not have
block contact join-stiffness-normal any unjoined contacts the stiffness properties must be specified. The
command stiffness properties may also be modified for zoned blocks models.
block contact join-stiffness-shear
command The command can be used to join or unjoin contacts. Joined contacts
will be displayed with a constitutive model of 10. Contacts that are
ioined cannot slide or oben. Contacts are ioined for on: thev are v
Find in page | ~ [ ] Highlight All Match Case  Whole Words X
f—H
@ BEERR o~ MR =E =2 M7 7
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Question 4
Modeling Faults

X

i

oY .
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How to model a fault in UDEC?

47

1. Indirectly as zones, along the fault orientation, with different (weaker) properties from
surrounding material (yielding and deformations are possible, but no sliding, separation, or

closure along the fault.

2. By cutting the model into blocks and specifying the contacts between blocks to have fault
properties. This represents a physical discontinuity such as a fault, contact plane, or
interface between two different materials and sliding, opening, and closure is possible.

Similar to an interface in FLAC.

+» Several contact models are available in UDEC:

o Coulomb slip (area) contact model

o

Continuously yielding contact model

o

Coulomb slip (point contact) elastic model

o

Coulomb slip with residual strength model

o

Barton-Bandis contact model (optional)

GEOMECHANICS ¢ HYDROGEOLOGY e MICROSEISMICS o MINING e CIVIL e ENERGY

block cut command

Syntax

block cut keyword <range>

Primary keywords:

arc crack cutting
id joint-set split

dfn
table

geometry join jointset-
tunnel voronoi

X

-

(X
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How to model fault seismic activity?

« Assuming seismicity due to slip on existing joints (distinguished from intact rock damage).

« All Itasca programs include the ability to consider pre-existing joints.
* How to get seismic information from slip on joints?

* Moment (M,) calculated from shear modulus (u), fault area (A) and fault slip (Au).
M, = uAAu
- Magnitude (M,,) calculated by

M, zglogMo -6

For more information, refer to: Fry, M. F. et al. “Discrete Element Modelling of Microseismic Energy Associated with

Hydraulic Fracturing in Natural Fractures Reservoirs,” in Proceedings, 49th US Rock Mechanics/Geomechanics

Symposium (ARMA, San Francisco, June 2015), ARMA 15-0806. Alexandria, Virginia: ARMA, 2015 "—
"
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Example: 3DEC first approach

* “Frank” method

++ Consider each sub-contact a separate event location
“* Record total slip at each sub-contact over specified time intervals
% Calculate magnitudes as above

% Variation: Consider each contact an event and get average slip and total area over time interval
- Advantage: simple and fast

- Disadvantages
“ Magnitude strongly depends on time windows chosen

“ No spatial clustering (all events ~ same radius), or arbitrary spatial clustering (contact method)

* More complex, slower approaches have also been used that provide better temporal event
definition or can differentiate between seismic and aseismic events.

< ]
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Question 5

Particle-Particle, Particle-Wall Interactions, and Fluid Flow

X
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Can particle-particle interactions and fluid flow be
modeled?

« | am working on a flow application involving solid particles of different shapes. | would like to know if the DEM
method in UDEC can be applicable to such fluid flows (suspension flow)? | would like to study the particle-
particle and particle-wall interactions for jet polishing application.

« UDEC Contact Detection Option 1 (default): Domain Logic

%+ UDEC takes advantage of a network of “domains” created by the 2D block assembly. Domains are the regions of space
between blocks, which are defined by the contact points. Domains are also used for calculating fluid flow between blocks.

% During one timestep, new contacts can only be formed between corners and edges within the same domain, so local
updates can be executed efficiently whenever some prescribed measure of motion is reached within the domain.

% The main disadvantage of this scheme is that it cannot be used for very loose systems as the domain structure becomes ill-
defined.

« UDEC Contact Detection Option 2: Cell Space Logic

% The space containing the system of blocks is divided into rectangular cells. Each block is mapped into the cell or cells that
its “envelope space” occupies. Once all blocks have been mapped into the cell space, it is an easy matter to identify the
neighbors to a given block (via linked-list addresses of all blocks).

% This allows models with blocks that may bounce from one block to another (e.g., rock fall model or bin flow).

% However, fluid flow is not available with the cell logic and the cell space approach is slower than the “domain” logic.

» Therefore, for this specific case it is recommended that you consider PFC2D (or PFC3D) rather than UDEC,

likely also incorporating a CFD solver (e.g., OpenFoam). =
0,%=
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Question 6

Grid and scale-box Plot-items

X

5
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Grid and scale-box for plots?

* When using UDEC 7 (GIIC) it remains possible to plot a grid or scale axes for you model.

 There is currently no plot-item in UDEC 7 (GUI) for this.
“*» We have added this to the Common Framework development list.
“ If this is important, remember that GUI saved files may be restored in the GIIC.

% A FISH function could be written to generate these plot-items using a combination of geometry and
labels.
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Question 7
Cable Plot Iltems
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Can we plot the shear along with the axial forces on the
bolts/nails?

[ cable.udprj* - UDEC 7.00.34 - X
i File Edit Tools Layout Documents Panes Help (1] i ® M@= ﬂ; mem E Q‘ h’ + g oy
Project AMEIE Plot Model | Potol | +
o Data Files
Yes _ . UDEC 7.00 i ==
_cablfi ©2019 It i Iting G ,Inc. i =
« Cable plot-item | 5. asca Conuing Grop. e e “i
strfin Block Uniform » ' Cable Avial Force =,
« Contour 0 None —— o
. f Cable Axial Force Colorsy | Contow A
° -2.1675E+5 Value Axial Force .
Axial force I 21675E+5 L
-1.0000E+6 S{Contot A4
« See drOpdown -1.5000E+6 mwswmﬁ” . =
-2.0000E+6 Name |% Y Type |F(#)
. -2.5000E+6 r velogty 01 real -
menu on RHS | ... "
-3.5000E+6 a Coble EX e ose900  real
agn suppl.sav 2 1.077052e+01 real
for add|t|0na| supp2.sav '323885:2 :y 72175705:000 real
. B supp3sav -5>OOOOE+6 1 7.178705e+00  real
-5. 2 1.685218e+01 real | -
Opt|0nS -5.5000E+6 = = v
-5.7947E+6 View shift = x
o [+ ,
Result Fil ilabl >
ult Files (not available) \ QE] ‘mm‘ B g
View Stats B >
MModel B swpports B supcab M istory % | XS0 2
Consl e s e )
Pt i 1 Block =
Block index 3273 ID 14
Zone 72924
Nearest Corner: 72865, Location (7.960, 17.047)
Cursor hits at: (9.94529,16.0978)
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Question 8

Plot Reset and Scale Plot Item
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Plot reset and scale plot item?

1. How can | reset (i.e., view maximum extents)
the plot view?

> You can use CTRL + R-key to reset the view in any plot

N
?
x
J

View Shift =

‘ Reset View (CTRL-R )_%

- (-

o There is also a reset button (see RHS image) in the View Shift

2. There doesn’t appear to be a scale for a plot.

o When using UDEC 7 (GIIC) it remains possible to plot a grid or scale
axes for you model.

> There is currently no plot-item in UDEC 7 (GUI) for this. A Tmx a8 2
> We have added this to the Common Framework development list. m;:;g;t-lz 2
o If this is important, remember that GUI saved files may be restored in Information = X

.\I :»MW-—«-A A\t i g Ao T b Hn A A RA bt N by TN AT B M A APt E'J

.| e

the GIIC.

o A FISH function could be written to generate these plot-items using a
combination of geometry and labels.
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Question 9

FOS solve after Dynamic analysis
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FOS solve and dynamic analysis

« Can we do an FOS [factor of safety] solve after Dynamic analysis where we set damping as
zero?

“» UDEC does not change the damping as part of the solve FOS process. So, local damping would need
to be turned on after a dynamic analysis.

* Do we need to reset the damping or any other parameter to be able to run FOS?

“* UDEC does internally turn off large-strain during solve FOS.
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