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1. Introduction

Geo Meshing v2.7is a software specifically designed for developir@D meshesfor
Flac3® Geo Meshing v2.greatly simplify the complex process of producing advanced
3Dmeshedn Flac3D®and therefore, reducéhe cost associated to those tasks

AlthoughGeo Meshing v2.was specifically tailored for using it for Flac3D®ait alsdbe
used with other softwargby post processing and modifying the output files.

2. Main Features

1 Layered meshGeo Meshing v2.¢an automaticallyproduce horizontalayers as it
meshes bodiesnl addition, it can name each layer with sequential designations
thus construction sequencganbe simulated

1 Non-Chaotic mesh generationGeo Meshing v2.¢reates, as much as possible,
balanced meshes, where big contrast element sizes and orientatios are
avoided.

i1 Parametric body definition Geo Meshing v2.0ses a parametric efinition for
creating awide variety ofbodies. All thiswithout the need ofa CADassistance
software

1 CAD compatibility Geo Meshing v2.¢an extract polylines informatiofrom DXF
files. Using this feature, a topography landform can be developed in minutes.

1 Bing Maps® Readyseo Meshing v2.€an extracttopographic surfaces directly
from Bing Maps® screen, thus landforms can be easily importégeto Meshing
V2.7

1 GID®compatibility: Geo Meshing v2.Tfeadsand imports2D files created with
GID®.

1 Meshing refinement Geo Meshing v2.¢anrefine meshesat any level within the
model.

1 Interpolation algorithms Geo Meshing v2.ihcludes 2 interpolation algorithms,
inversedistance squared and Kriging for getting smooth surface profiles.
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1 Flexible Geo Meshing v2’8 output filescan bepost processed and used with
other software

1 Multiprocessor. Geo Meshing v2.¥s a parallel processing software, allowing for
faster meshes development.

1 Export to Flac3D® Geometrjiny meshdeveloped withGeo Meshing v2.¢an be
transformed and imported into a Flac3D® as a 3D geometry.

3. Geo Meshing v2.7Setup

3.1. Manual Installation
Qreate afolder in C\ Program Files (x8&nd name it'GeoMe s h i Copgy and unzip the
files to the directory:

C\Program Files (x88%e0 Meshing

This folder should contain the following files:
- Geo Meshing v2.@&xe

-geo_me_3d.exe

- topo_render v3dll

- bmaplibdll

- Microsoft.Maps.MapControl. WFdHI

- GMManual2r.pdf

- Resources [folder]

- MapData[folder]

I n addition, a f i | @soneeds tb bedstore B ¢his foloer. Séeitheg . | 1 ¢ ”
following section for instructions.

Please note thatGeoMeshing v2.Awill not run properly if copied to a differentsource
folder.

When usingGeo Meshing v2,@o not usefolders and/or file nameswith spacedor your
data files, for example
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C\User$userdDocumentstestinggeomeshing

Will produce an error, because the core ®to Meshing v2.does not accept spaces in
folders and files pathlhe previous folder should be renamed as

C\User8userADocumentstesting geo_meshing

3.2. Registration

Geo Meshingv2meeds t he f il leto@dkproperimPBlsakaiequest your

license athttp://www.geomeshing.com/licensg/or send an email toaarenas@vtedu

with the Geo Meshing v2.tode. Geo Meshing v2.%tode can be obtained under
Help/About menu, by clicking the appropriate option (segurel).

For avoiding nstyped information,highlight Geo Meshing v2.¢ode and therright click
on it, copy/paste into your emailYou will receivean email withyour license file This File
needs to beuncompressed andtored in CA\Program Files (x88%eo Meshing

|1 Geo Meshing v2.7

File FMT Lead Meshing 3D Meshing | Help

Manual

GM History Contact

| About Geo Meshing

P

d
o
53\

E] About Geo Meshing

Geo Meshing
Version2.7

22015 Geo Meshing
All Rights Reserved

2487841624-95524 7900446821911 04-01LLED 42645900276 7337

Figurel: Geo Meshing v2.Tode
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4. Geo Meshing v2.70verview
Figure2 shows the main components &feo Meshing v2.7

D Geo Meshi l:]
File FMT Load Meshing 3D Meshing Hel
(0 RendefV] onjoff )
N
= (2 ) -0
GEDOH
MESHING | )

Figure2: Geo Meshing v2.Dverview,

1. Main Menu: The strip menu area providegptions forGeo Meshing v2. Here one can
configuring, creahg and managing meshe# addition, one can find the manudhe
“about’ and codes under help mer(seecorrespondingsectiors).

2. GM History This area tracks history of the meshing evestese sectiorb.1.3.
3. 3D RenderThis window displays the last surface/mesh generated Witto Meshing

This procedure is called aft@D Meshingalgorithm isexecuted ¢ee sectiorb.5) or
when Loadoption is used (see sectidn3).
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5. Main Menu

5.1. File Menu

5.1.1. Convert Menu
1 File Menu, Convert This option(shown inFigure 3) has a submenu witlihree
options GID to GMGM to CAD Scripind GM to Flac3D® Geometry

[ lGeo Meshing v2.7
File | FMT Lead Meshing 30 Meshing Help
| Convert... * || GID to GM
Set Mumber of Processor..  » GM to CAD Script
Open/Create History GM to Flac3D Geometry
Get X7 Coordinates
Quit

Figure3: File Strip Menu ¢ Convert

0 GID®to GM: Opensa dialogwindow (shown inFigure4) for convertingGID®
meshes files*(msh) to Geo Meshing v2.files. This program only works
with 2D meshes exported from GH More information in
www.gidhome.com/

A Open GID Fij@pensa GID® file.

A Output File Namesets the name for the GM mesh fil&S¢o
Meshing v2.Mesh)

A Convert startsthe process.

QOutput File Name

Figure4: GID® tdseo Meshing v2.¢onvertingdialogwindows.
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0o GM to CAD Script Opens a dialog window (shown in Figure 5) for
convertingGeo Meshing v2.meshes to CAD script surfadéhe sript can
be drag/dropped in a CAD software and it will create a 3dface surface.

A OpenGMM Filg opensa Geo Meshing v2 file.
A Output File Namesets thename for the script file.
A Converi starsthe process.

Output File Name

Figureb: Geo Meshing v2.70 CADscript surfaceconvertingdialogwindow.

0 GMto Flac3D® GeometryOpens a dialogwindow (shown inFigure6) for
converting Geo Meshing v2.meshes to Flac3d® geometry. The resulting
file can be imported in Flac3D® usi@gen Item/Geometric Data: Import
option.

A Open ®IM File,opensa Geo Meshing vZ file.

Output File Namesets the name for th&lac3D® geometiie.

Group Namesetsthe group name for Flac3D®.

Slot Numberset the slot number to be used [roup Name

Convert starts the process.

| GM ta Flac3D Geomet ol S|

[ OpenGMMFie |

v v > >

Cutput File Mame

Group Mame

Slat Mumber

Figure6: Geo Meshingr2.7to Flac3D® geometry convertirgjalogwindow.
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5.1.2. Set Number of Processor Menu
1 File Menu, Set number of processorThis option (shown irFigure 7) has a
submenu with two options.

[ 1Geo Meshing v2.7

File | FMT Load Meshing 3D Meshing Help
] Convert... *

| Set Mumber of Processor.,  » | Single Processor Voff
Open/Create History 4 Processors

Get X7 Coordinates
Quit

Figure7: File StripMenu ¢ Set Number of Processors.

o Single ProcessorSelect this option for having one processigveloping

meshes
0 4 Processors Select this option for havindour processorsdeveloping
meshes

A WARNING: Proper ventilation must be provided to the
PC/WS/Notebook, otherwise it may get overheated.

5.1.3. Open/Create History Option
1 File Menu,Open/Create history This gtion (shown inFigure8) shows the dialog
window ofFigure9, for opening a history file or setting up a new history.file

D Geo Meshing v2.7
File | FMT  Load  Meshing 30 Meshing
] Convert... 3
Set Number of Processor... 3

| Open/Create History
Get XYZ Coordinates

Quit

Figure8: File StripMenu ¢ Open/Create History
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Plase select an option for the Geo Meshing history file

Open

Figure9: Open/create history dialogvindow.

5.1.4. Get XYZ coordinates
1 File Menu, OpenGet XYZ Coordinate3 his option (shown ifigure10) shows the
dialog window ofFigure 11, for creating a file with selected XYZ coordewm
Coordinates are selected using the render area (Seétign

L 1Geo Meshing v2.7

File | FMT  Lead Meshing 3D Meshir

Convert... 3

Set Wumber of Processor... 3
Open/Create History
Get XY Coordinates |I

Quit

I
FigurelO: File StripMenu ¢ Get XYZ Coordinates.
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| Get XYZ File Coordinates [N

Open Mash File

Suggested Output
File Name

¥ecoord.  Yooord, £ coord.

&

& & 5 8 & BB S

Figurell: File StripMenu ¢ Get XYZ coordinates dialog window.

0o Open Mesh FileOpens the *.gmm file containing the surface mesh, where the
coordinates are obtained.

0 Suggested Output File Nam@s indicated

0 Xi, Yi and ZCoordinates:These coordinateare displayed as one clicks on the
render area.
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A Hint: Coordinates for the Polygonal Excavation can be selected using
t he mouse and prdeetiondste seckor6.@er “ F”

0 Reset:Deletes the current coordinates.

0 Generate StartsGet XY rocess.

5.1.5. Quit
1 File Menu,Quit: Exitsfrom Geo Meshing v2.(8hown inFigurel?).

D Geo Meshing v2.7
File | FMT Leoad Meshing 3D Meshing |
] Convert... 3

Set Mumber of Processor... ]

Open/Create History
Get XYZ Coordinates

Quit

Figurel2: File StripMenu ¢ Quit.
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5.2. FMT (Flat Mesh & Topography) Option
This option opens the dialogindow shown inFigurel3.

"'| Flat Mesh & Topography i e |

Open Points Cloud

@ CADFile () TextFile () BingMap

Clean Duplicated
GP Tolerance 0.1

Flat Mesh Gen  Top Layer Options
Delta X ] Interpolate £

Alpha |45 Full Cloud

Bot. Layer Options
Minimum Thickness

] Keep Original Elevations

) Inverse Distance Square

@ Kriging

Mesh [ Interpolate

Figurel3: FMT (Flat Mesh & Topographijenu.

1 Open Points CloudThis option helps selecting a cloud of point that represents a
surface. Using thisloudof pointsa Geo Meshing v2.meshcan beinterpolated.

Thereare three wayof selecting/creating the cloud gfoints; by selecting a CAD
file, by selecting a *.txt file and by creating the cloud of points from Bing Map®.
o CAD Filelf this option is selected the dialogindow shown inFigurel4 is
displayed The cloud of points will be created from a set2@i/3Dpolylines
from a specifidayer.
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A Open CAD FileSelect a DXF file for gathering surface information.
Geo Meshing v2.will extract vertex information from all layers.

A Select LayerSelect the layer from which vertex are going to be
imported inGeo Meshing v2,use thedrop down menu.

A Point Spacinginput a real value for vertex spacing, S. If the spacing
between vertex in theolylineis larger than S, a linear interpolation
Is performed for intermediate points.

A Generate Data PointStartsdata/cloudof pointsgeneration

Open CAD File | |

Select Layer

Paint Spacing 100000

Generate Data Point

Figurel4: CAD Point Import.

0 Text File:If this option is selectedopens a dialogvindow for openinga
*.txt file containing the cloud of points representigurface
Note: the cloud of point format is:
X1Y1lz1
X2Y2 272
X3 Y3 zZ3

0 Bing Mas: Opens a dialogwindow for saving Bing Mapstopographic
information into a*.txt file. Thefile, after processing it using Bing Maps®’s
services, wiltontainsthe cloud of points representingsurface

Be aware thatmapsgenerated with this option are low resolution maps
and might be outdated.

Important!! In order of use this service, a Bing Maps key need to be
obtained. Please visit https://www.bingmapsportal.com/ for more details.

(Once thekey was obtained please copy your keyumber to the text file
located atC\Program Files (x88Feo MeshingViapData Bing_Keyxt)
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Important!! Do not share your key withthers: it is for your personaluse
only.

1 OpenMesh:See Flat Mesh Gen option.
o Clean Duplicated: If this option is selectedGeo Meshing v2.will check
the entire mesh and it will merge any two grid points at a distance equal or
less thanGP TolerancéSee Flat Mesh Gen)
0 GP ToleranceSee above.

1 Flat Mesh GenWhen this option is checked, a simplemogeneous flat mesh will
be generated based on the input data. The extension of the flat mesh is
automatically computed from the cloud of point information. The size and shape of
the elements is determined byelta Xand Alpha Delta Xdetermines the sid size
of the triande unit, while Alphadeterminesone ofthe three internal angles. By
default one of the angle is 90°, the othevo angles aralefined byAlphaand the
difference of90° — Alpha Delta Xshould be in the same units as the cloud of point
data (meters, feet, etc.) andlphais in degreesAlphaequal to 45° creates a
homogeneous flat mesh with isosceles rectangular triangles. If this option is not
checked, the user must provide a flat mesinangement of triangles.

Unchecking this option enablé®pen Meshand GP Toleranceptions. The first

option allowsprovidinga custom flat mesh*.gmm file), while the second option

sets the tolerance at which nearby GP points are mergdéds last ogbn is useful

when “handmade” or “hand modified” fl at
your smallest element side.

The custom mesh should have the following format:

X1,Y1, 71,
X2,Y2,72, Triangle 1
X3,Y3,7Z3,;

X1,Y1,21,
in an ZZn Triangle n
X3, Y3, 73,

Where Xi Yh Zh, i=1,2,3 represent thdriangle three corners. ie mesh is
composed by n triangles.
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1 Top Layer Options:
0 Interpolate Z:When this option is checked, the elevation for each corner of

the triangles in the fldtustom mesh is interpolated usingthe cloud of

points. This option will produce 2 data files, one withtession

“ ... _ o, and ot her wi t hgmmé x t eTnhsei soen  f“i.l ¢
represent two surfaces, the bottorfsee belowBot. Layer Optionsnd top

surfaces, respectively. The top surface correspond toftenal flat mesh

(no longer flat)jnterpolated usinghe cloud of points data.

Important!! After every time of using thdnterpolate Zoption, the grid
order is altered. Therefore, you must ugeur archive_bot.gmnfor Open
Bot. option in 3D Meshingool, when generating more mesh.

o Full Cloud This optionsends the entire cloud of points to each processor
(when 4 processors are selectedl,1.2. This option is useful when the
topography is relativeldt or has few points and interpolation problem
havearisen.

1 Bot. Layer Options:

0 Minimum Thickness: This value definesthe bottom layer constant
el evati on f or .t _hbeo tb ofiim mettom suefacdan e
a flat mesh arrangementwith constant elevation and equal to the
differenceof [Minz ¢ Minimum ThicknessMinzis automatically computed
from the cloud of points data, and it corresponds to the minimum elevation
of the data set.This option is usefull for setting the model bottom
elevation. Alternatively, the bottom surface can be left unaltered,
preserving its original elevation (seelow).

o Keep Original ElevationsCheck this box if original surface elevations are
meant to be preservedThis is useful when a new interpolated mesh is
placed over an irregular mesh, for example, a topography.

Two algorithms are provided for interpolating pointsverse Distance Squaend
Kriging The later produces smoother results, but the formebeéster when the cloud
of points has few points.

1 MesHInterpolate: Startsthe Surface Mesh process.
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5.3. Load Option
This option opens the dialogindow shown inFigurel5.

P Load == =)

Open Mesh File

Figurel5: LoadMenu.

1 OpenMesh File Opers a dialogwindow for selecting a *.gmm file. The selected
surface is shown in th&8D rendeiarea.

5.4. Meshing Menu

This optioncreatesa landiorm overany givensurface. All theséandforms are defined
parametrically thus no need of developing advance CAD mod€sce the form is
generated, the3D Meshing(section5.5) needs to be executedfor creating the mesh
(except for theFiner Meshand Interfaceoption). 3D Meshings automatically loaded with
any of this landform optionthat requires it

5.4.1. Dam Option
1 Meshing Menu, Dam This option (shown ifrigure 16) defines a Damandform
over any given surface.

"] Dam_

Open Mesh File Generate

@ 1 Segment ) 2 Segments 7 3 Segments

Dam Crest Elevation Lipstream Slope

Dam Crest Width Downstream Slope

®1 w4 |E| Snap to GP

Y1 Ya

Figurel6: MeshingMenu ¢ Dam

0 Open Mesh FileOpens the *.gmnifile containing the surface mestvhere the
dam will be crated.
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0 1 Segment,2 Segmentsor 3 Segmentoptions: These options define if the
dam alignment has 2 or 3segmentdn its crest aligment

o Dam Crest ElevatianElevation of the dam crest. It nstant for the entire
Dam alignment.

o Dam Crest WidthWidth of the dam crest. It is constant for the entire Dam
alignment.

0 Upstream SlopeSlope for the upstream faces of the dam. This must be a real
value. For a slope of 1:1.75 (V;lthe value entered in thisox has to be 1.75.
Likewise, for an slope of or 2:1 (V:H), the value entered in this box has to be
0.5. The upstream direction is right hand bam axis vectorlf your upstream
direction is left hand of the global x directiompstream and downstream
slopes must be swapped, and the (Xi, Yi) couples must correspond to the
downstream side.

0 DownstreamSlope Slope for the downstream faces of the dam. This must be a
real value. For a slope of 1:1.75 (V:H), the value enteredisnbibix has to be
1.75. Likewise, for an slope of or 2:1 (V:H), the value entered in this box has to
be 0.5. The downstream direction is left hanl Dam axis vectorlf your
downstream direction is right hand of the global x direction, upstream and
downstream slopes must be swapped, and the (Xi, Yi) couples must correspond
to the downstream side.

0 Xi and YiCoordinates Coordinates of the upstream side of the dam crest. They
must be entered such X1<X2<X83.

A Hint: Coordinates for the Dam alignment can be s using the
mouseand the 3D render* Fpgrojection (see sectior6.2) or using the
paste feature (below)

A Gt &tYwill paste coordinates from a spreadsheet or a text file.
Coordinates must be organized as follow:

X1Vl
X2Y2
X3 Y3

0 Snap to GPThis option is useful when coordinates (Xare selected using the
mouse. Given the unlikeliness of exactly clicking over a gridpoint (GP) coordinate,
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activating this option will internally correct the coordinadéthe selected pointo
the closest GP coordinate This option helps creating stghit edges of the
landform perimeter, aligned with the mesh grid.
A Hint: When manual input is preferre¢paste option) consider disabling
this option

0 Reset:Ddetes the current coordinates.

0 Generate Startsthe dam surface process.

5.4.2. Circular Excavation Option
1 Meshing Menu, Circular Excavatio:his option (shown irrigure17) defines a
Circular Excavatiolandform over any given surface.

Vi’:] Circular Excavation = L

Open Mesh File

Center X Coord [¥| Snap to GP

Center Y Coord

Elevation Inside Excavation
Excavation Radius

Excavation Depth

Excavation Slope

Figurel7: MeshingMenu ¢ Circular Excavation.

o Open Mesh FileOpens the *.gmm file containing the surface mgshere the
Circular Excavation will be created.

o Center X and Y Coartates These coordinates define the plan view locatidn
the circular excavation center.
A Hint: Coordinates for the circular excavation center can be selected
using the mouse anthe 3D render Fptojection(see sectior6.2)
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0 Snap to GPThis option is useful when coordinates (X,Y) are selected using the
mouse. Given the unlikeliness of exactly clicking over a gridpoint (GP)
coordinate, activating this option i internally correct the coordinatef the
selected pointo the closest GP coordinageThis option helps creating straight
edges of the landform perimeter, aligned with the mesh grid.

A Hint: When manual input is preferred, consider disabling this aptio

0 Reset:Ddetes the current coordinates.
o Elevation Inside Excavatioftlevation within the area of the excavation.
o0 Excavation Radiufkadius of the excavation area.

0 Excavation DepthDepth of the excavation. Defines how deep the excavation
is and therefore, the lateral extend of it.

0 Excavation SlopeSlope for the excavation faces. This must be a real value. For
a slope of 1:1.75 (V:H), the value entered in this box has to be Iikéwike,

for an slope of or 2:1 (V:H), the value entered in this box has to be 0.5.

o Generate Startsthe circular excavation surface process.
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5.4.3. Vertical Fill (MSE Wall) Option
1 Meshing Menu,Vertical Fill (MSBVall): This option (shown ifrigure18) defines a
Vertical Fill (MSEVall) landform over ay given surface.

| Vertical Fill (MSE Wall | —c—

Open Mesh File

Xeooord. Y coord. E

Fill
Elevation

Snap to GP

Figurel8: MeshingMenu ¢ Vertical Fill (MSEVall).

o Open Mesh FileOpens the *.gmm file containing the surface mgshere the
Vertical Fill will be created.

A Xi and Yi CoordinatesThese coordinates define the plan view polygon of the
Vertical Fillshape.The polygon coordinate suppartup to 16 vetices and it
must be defined in clockwise directio0 not repeat the first point after the
last one, no need to close the polygon.

A Hint: Coordinates for the Vertical Fill polygon can be selected using the
mouse and t h eproj@dlon (see settmnb.2) brkising the
paste feature (below).
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A Gt §tYwill paste coordinates from a spreadsheet or a text file.
Coordinates must be organides follow:
X1VY1l
X2Y2
X3 Y3

o FillElevation Vertical Fill evationat top surface

0 Snap to GPThis option is useful when coordinates (X,Y) are selected using the
mouse. Given the unlikeliness of exactly clicking over a gridp@R)
coordinate, activating this option will internally correct the coordinatethe
selected pointo the closest GP coordinateThis option helps creating straight
edges of the landform perimeter, aligned with the mesh grid.

A Hint: When manual inputs preferred (paste option), consider disabling
this option.

0 Reset:Deletes the current coordinates.

o Generate Startsthe Verticd Fill surface process.
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5.4.4. Polygonal Fill Option

1 Meshing Menu,Polygonal Fill This option (shown iRigure19) defines a@olygonal
Filllandform over any given surface.

Open Mesh File

Xeooord. Ycocoord. £ coord.
(clockwise direction)

Haorizontal Surface

Fill Elevation

_ Fill Height

Fill Slope

Snap to GP

Figure19: MeshingMenu ¢ Polygonal Fill

0o Open MeshFile Opens the *.gmm file containing the surface mgshere the
Polygonal Fill will be created.

A Xi, Yi and Zi CoordinatesThese coordinates define the plan viemd the
elevations of themain polygon. The polygon coordinate supports up to 16
vertices ad it must be defined in clockwise directiolo not repeat the first
point after the last one, no need to close the polygon.

A Hint: Coordinates for théolygonal Fitan be selected using the mouse
and t he 3 Dprojeatian (seersectfos.?) or using the paste
feature (below).
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A Gt §tYwill paste coordinates from a spreadsheet or a text file.
Coordinates must be organized as follow:
X1Y1Z1
X2Y227Z2
X3 Y3 Z3

0 Horizontal surfaceWhen this option is @ected, the polygonal fill will have a
flat surfaceat the polygon area, with a constant elevation defined i
Elevation Gherwise, Geo Meshing v2.usesthe three selected coordinates
(userMUSTselect three check boxes, right next to Z coordinategjetermine
an inclined plane. For this kasption, Zi coordinatesan bemanuallyentered,
next to each checked box

o Fill Elevation PolygonaFill elevaion at top surface.

o Fill Height Polygonal Filheight from top to lowest toe.lt helps limiting the
extensionof the PolygonalFill.

0 Fill Slope Slope for thePolygonal Filfaces. This must be a real value. For a
slope of 1:1.75 (V:H), the valeatered in this box has to be 1.75. Likewise, for
an slope of or 2:1 (V:H), the value entered in this box has to be 0.5.

0 Snap to GPThis option is useful when coordinates (Xa¥e selected using the
mouse. Given the unlikeliness of exactly clicking over a gridpoint (GP)
coordinate, activating this option will internally correct the coordinafethe
selected pointo the closest GP coordinateThis option helps creating stegat
edges of the landform perimeter, aligned with the mesh grid.

A Hint: When manual input is preferred (paste option), consider disabling
this option.

0 Reset:Deletes the current coordinates.

0 Generate Startsthe PolygonaFill surface process.
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5.4.5. Polygonal Excavation Option

1 Meshing Menu,Polygonal ExcavatianThis option (shown irrigure20) defines a
Polygonal Excavatidandform over any givensurface.

| Polygonal Excavatio E=A0E X

Open Mesh File

Xeooord. Ycoord £ coord.
(cloclkwise direction)

Harizontal Surface

Excavation
Elevation

Excavation

Depth

Excavation
Slope

Snap to GP

Figure20: MeshingMenu ¢ Polygonal Excavation.

o Open Mesh FileOpens the *.gmm file containing the surface mgshere the
Polygonal Excavation will be created.

A Xi, Yi and Zi CoordinatesThese coordinates define the plan viemd the
elevations of the maimolygon. The polygon coordinate supports up to 16
vertices and itmust be defined in clockwise directioo not repeat the first
point after the last one, no need to close the polygon

A Hint: Coordinates for the Polygonal Excavation can be selected using
the mouse and fprhectio3($ee sediorad2ear usihg- ”
the paste feature (below).
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A Gt §tYwill paste coordinates from a spreadsheet or a text file.
Coordinates must be organized as follow:
X1Y1Z1
X2Y227Z2
X3 Y3 Z3

0 Horizontal surfae: When this option iseected,the polygonal excavation will
have a flat surface at the polygon area, with a constant elevation defined by
ExcavationElevation Otherwise,Geo Meshing v2.usesthe three selected
coordinates (useMUSTselect three check boxes, right next to Z coordinates)
to determine an inclined plane. For this last option, Zi coordinates can be
manually entered, next to each checked box.

0 ExcavationElevation Polygonal Excavation elevatioti. helps limiting the
extensionof the Polygonal Excavation.

0 Excavation DepthPolygonal Excavation depth.

0 ExcavationSlope Slope for thePolygonal Excavatidiaces. This must be a real
value. For a slope of 1:1.75 (V:H), the value entered in this box has to be 1.75.
Likewise for an slope of or 2:1 (V:H), the value entered in this box has to be
0.5.

0 Snap to GPThis option is useful when coordinates (X,Y) are selected using the
mouse. Given the unlikeliness of exactly clicking over a gridp@R)
coordinate, activating this option will internally correct the coordinafethe
selected pointo the closest GP coordinageThis option helps creating straight
edges of the landform perimeter, aligned with the mesh grid.

A Hint: When manual inputs preferred (paste option), consider disabling
this option.

0 Reset:Deletes the current coordinates.

0 Generate Startsthe Polygonal Excavatisurface process.
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5.4.6. Semi Tunnel Option
1 Meshing Menu, Semi Tunnelhis option (shown in) defines a Semi Tunoemf
over any horizontal surface. This process only applicable for generating
horizontal tunnels. One can creates non circular horizontal tunnel by combining
different options. This processreates only half of a tunnel surface. After the
meshing ixompleted, one can use the REFLECT command in Flac3D® for mirroring

the initial tunnel half.

_ | Semi Tunnel -El .

Open Mesh File

Tunnel Radius
Tunnel Mid Elev.

X1 X2

Y1 Y2

9] Snap to GP

Figure21: MeshingMenu ¢ Semi Tunnel.

(0]

Open Mesh FileOpens the *.gmm file containing the surface mgshere the
Semi Tunnel will be created. The surface must be horizontal and flat.

Tunnel RadiusTunnel radius measured from tunnel center.
Tunnel Mid Elev. Tunnel axis elevation.

X1, Y1, X2 and YZunnelaxis orientation.
A Hint: Coordinates for theSemi Tunnel alignmertan be selected using
t he mouse and prdeetiondsEe seckor6.d)er “ F”

Snap to GPThis option is useful whecoordinates (X,Y) are selected using the
mouse. Given the unlikeliness of exactly clicking over a gridpoint (GP)
coordinate, activating this option will internally correct the coordinafethe
selected pointo the closest GP coordinageThis option help creating straight
edges of the landform perimeter, aligned with the mesh grid.
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this option.

0 Reset:Deletes the current coordinates.

o Generate Startsthe tunnel surface process.

5.4.7. Finer Mesh Option
1 Meshing Menu,Finer Mesh This menu option (shown iRigure22) allows for a

mesh refinement with smaller elements, either over the entire model domain or

over a portion of it. The smaller elements have half the size of the source
elements. This option @es not require the execution o8D Meshingafter

A Hint: When manual input is preferred (paste option), consider disabling

generated.
" | Finer Mesh == == |
Open Mesh File
Xecoord. Y coord. E
#1 ["] Interpolate Mid Points
#Z Open Pointz Cloud
#3
Offzet
4
[] Me=h Around
#5
Merge
#6
[] Elevation Correction
#7
#a ] Limiting Elevation
#0 Elevation
#10
Layer Height
#11
#12 Snap to GP
#13
#14
#15
Generate
#16

5]

Figure22: MeshingMenu ¢ Finer Mesh
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0 Open Mesh FileOpens the *.gmm file containing the surface mashere the
mesh refinement is applied.

o Xi and Yi CoordinatesThese coordinates define the plan view polygon of the
Finer Mesh shape. The polygon coordinate supports up to 16 vertices and it
mustbe defined in clockwise direction.

A Hint: Coordinates for thd=iner Meshpolygon can be selected using the
mouse and the3 D r e n grejectiori ($eé sectiorb.2) or using the
paste feature (below).

A &t dtYwill paste coordinates from a spreadsheet or a text file.
Coordinates must be organized as follow:

X1Y1l
X2Y2
X3 Y3

0 Interpolate Mid Points Sdecting this optionwill enable interpolation of the
new generatedpoints in the finer mesh. This option is useful when a very
coarse mesh was first issued.

A Warning This action is time consuming, sincepiecessed during the
execution onepoint at the time.

o Offset: This value correspontb the height additionof the n interpolated
previous layersFor example if two layers of finer mesh are already in the
model with heights of z1 and z2, and the new finer layer is going to have a
height of z3, the offset is equal to z1+z2+z3. In summary, offset brings the
cloud of point elevation to the finer meslinal elevation, so interpolation is
meaningful.

o Mesh Around When this option is activated, a mesh around the finer mafsh
the same size as the originalaseated. This option is used for minimizing the
landform shape alteration.

A Merge: When checkedit joins adjacent elements, thus reducing the
total number of element

0 Elevation CorrectionCorrects the overall elevation of the mesh. Say, the finer
mesh has a thickness of 3 m, then the entire mesh model is moved downward
by 3 m, thus original elevatns are not affected.
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o Limiting Elevation Limits the extesion of finer mesh procedure by a given
elevation.
A Elevation Elevatiordefinition.

0 Layer HeightSets the Fher Mesh layer thickness.

0 Snap to GPThis option is useful when coordinates (Xare selected using the
mouse. Given the unlikeliness of exactly clicking over a gridpoint (GP)
coordinate, activating this option will internally correct the coordinafethe
selected pointo the closest GP coordinadeThis option helps creating stegt
edges of the landform perimeter, aligned with the mesh grid.

A Hint: When manual input is preferred (paste option), consider disabling
this option.

0 Reset:Deletes the current coordinates.

0 Generate Startsthe Finer Meshprocess.
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5.4.8. Interface Option
1 Meshing Menu,Interface Mesh This menu option (shown iRigure23) produces a
code for creating interfaces over an irregular surface creatett wWieo Meshing
v2.7. This option does not require the execution3® Meshingfter generated.

®L . oo )
Open Mesh File
Xeooord. Y coord. E
# |
H2 Interface 1D
H3

Snap to GFP
H4

Reset
5

He
H7
Ha
H3
H#10
H#11
H12

Generate

H#13
H14
H1b
H16

Figure23: Meshing Menug, Interface Mesh

o Open Mesh FileOpens the *.gmm file containing the surface mesh, where the
interfaceis applied.

o0 Xi and Yi CoordinatesThese coordinates define the plan view polygon of the
interfaceshape. The polygon coordinate supports up to 16 vertices amait
be defined in clockwise direction.
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A Hint: Coordinates for thd=iner Meshpolygon can be selected using the
mouse and t h eprojdlon (see settmnb.2) brkisSing the
paste feature (below).

A &t dtYwill paste oordinates from a spreadsheet or a text file.
Coordinates must be organized as follow:

X1VY1l
X2Y2
X3 Y3

o Interface ID:Defines the identification number for the interface.

0 Snap to GPThis option is useful when coordinates (Xa¥e selected using the
mouse. Given the unlikeliness of exactly clicking over a gridpoint (GP)
coordinate, activating this option will internally correct the coordinatethe
selected pointo the closest GP coordinateThis option helps creating stegat
edges of the landform perimeter, aligned with the mesh grid.

A Hint: When manual input is preferred (paste option), consider disabling
this option.

0 Reset:Deletes the current coordinates.

o Generate Startsthe Interface generatiomprocess.
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5.5. 3D Meshing Option
This option execut8D Meshingsection,asshown inFigure24.

| Open Top |

| Open Bot. |

Qutput File Mame

Layer Height

[ Change Default Values

Cutoff Height Min. Volume 0.0
[ Multi Group

[ Merge

Figure24: 3D Meshing Section

1 Open Top SurfaceOpens the *.gmnfile containing the top surface. This would
normally correspond to the mesh with overall higher elevation. After creating a
landform with one of the optiongrom section, the Open Togile is automatically
loaded.

1 Open Bt. Surface Opens the *.gmm file containing the bottom surface. This
would normally correspond to the mesh with overall lower elevation. After
creating alandform with one of the optiondrom sectioni, the OpenBot. file is
automatically loaded.

1 Output File Name Setsa name for the mesh generated. Thiname is used for
several outputs; such as naming the group zones, naming the *.DAT file, naming
the *.flac3d files, etc. Also, at the end of the meshing process, a file with extension
“name_mesh. gmm” will Dbe generat efhcemdshi s f i |
for other meshing processes
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i1 Layer Height:This is the height of the elementiling the volume between thé&op
and bottomsurfaces.

1 ChangeDefault Values: This advancedption allows for changing the uiff
Heightand Min Volumevalues.

0 Cutoff Height Sets CutoffHeight threshold thus elements with a height
less than Cutoff Heightare not created. Change th€utoff Heightif
elements are omitted or they are too smaBy defaultit is set t01/3 of
Layer Height

0 Min. Volume Sets volumethreshold, thus elements with a volume less
than Min Volumeare not created.

1 Multi Group: This option creates sequential groups names for each Jayken
meshing thedomain betweenthe top and bottomsurfaces. Instead of having one
namefor all layers, as provided i@utput File Naméox, the meshing algorithm
will create group names for each new layer with namame 1,name 2,name 3,
etc. This is very useful when construction sequence is needed.

1 Merge: This option merges 2 oppositéeenents to form one element. This option
considerably reduces the number of elementszones but it keeps the number of

GP (gridpoints).

91 Mesh: Startsthe 3DMeshingprocess.
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5.6. Help Menu

5.6.1. Manual Option
1 Help Menu, Manual This option (shown ifigure25) opens this manual

D Geo Meshing v2.7
File FMT Leoad Meshing 30 Meshing | Help |

| Manual
GM HIStCI-r‘_gI’ cGntact

About Geo Meshing

Figure25: Help Strip Menu ¢ Manual.

5.6.2. Contact Option
1 Help Menu, ContactThis option (shown ifigure26) displays support information.

[ 1Geo Meshing v2.7

File FMT Leoad Meshing 30 Meshing | Help |
Manual
GM History | T |

About Geo Meshing

Figure26: Help StripMenu ¢ Contact.
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5.6.3. About Geo Meshing Option

1 Help Menu, About Geo Meshing This option (shown irrigure27) displaysGeo

Meshing v2.7nformation along withGeo Meshing v2.¢ode (See sectiorB.2 for
more information).

D Geo Meshing v2.7

File FMT Load Meshing 3D Meshing | Help |
Manual

GM H|3tﬂ‘r}' chtact

About Geo Meshing I

Figure27: Help StripMenu ¢ About Geo Meshing.
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6. 3D Render

The 3D Rendersectionis abuilt-in windowsin Geo Meshing v2.7t is a basic graphical
user interface (GUI), that serves the purpose of visualiaimggeneratedlandform and it
alsois GUf¥or input coordinates.

6.1. 3D Render Controls

~3D Render [¥] onloff T

X= 81308.7
Y= 63816.2
Z= 1853.06

Figure28: 3DRenderSectiong Surface Mode
I__I
_1_I Changes the model projection top flat view.

1 & Changes the model projection to front perspective view.

1 h Changes the model projection to front perspective vieRotated 90°
clockwise from P1

i Zoom in the model.
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i _‘ Zoom out the model.

)| E| Refrestesthe model. t isuseful for deleting coordinate marks.
|l

6.2. Selecting Coordinates with Mouse
The follow procedure@etailshow coordinates can bgselected with themouse.

1 Select one of the options of secti@n
o0 Hint: position the dialogvindowto the right of the3D Rendearea, so one can
see both, the mesh and dialegndow.

1 Use the option of sectio®.3 for loading the desireseo Meshing v2.*.gmm)
mesh.

i CIick‘—_‘ for a better model view.

1 Click ovethe surface model.

As clickingon the modela mark is displayed for referenc&he firstmark of the sequence
is red, and the remaining marks are blue. As the marks are displaytbe BD Render
area, the coordinates are recorded in tearface/landform dialog windows loaded in the
first step.
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7. Flac3D® Integration

Flac3D® integratiors idirect and effortless. When th@D Meshingor Fineroptions are
used, a file with extensionamedat is created in the working foldeNamei s  ©ukpet “
HleName” descri®bed in section

In order of importing a mesh into Flac3@lect the optiorcall data filefrom the console
icon menu or just typecall name.datfrom the console command line. Flac3D® will
automatically ad seamlessly import all gridoints and zonesthen it will number and
group them according tthe names provided iseo Meshing v2.1n addition, the output
generated byGeo Meshing v2.i6 optimized for reducing the number of grid points and
zones, thg Flac3D® will merge existing grid pointthvimported oneswhen it applies
The same is true for faces on existing zones.

If a finer meshis generated, a file callefiner_source.dawill be created in the working
folder. Sourcerepresent the name of the*.gmm file where the refinement was
performed. A prefixfiner_ is added to thesourcefile every time a finer command is
issued, thus if one performs two consecutive refinements, two meshes will be generated
in the working folder; for the first refinementeo Meshing v2.will generate a file called
finer_source.dgtand for the second réhement Geo Meshing v2.will generate a file
calledfiner_finer_source.daEach filecalls one mesh refinement.
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8. Trouble Shooting
1 License file is not working.
o Email the license file back, and tike20 Meshing v2.Code for testing.
0 You may need administrator privileges to run the program. If you have
administrator privileges, please configutzzo Meshing v2.properties to
run it as administrator.

1 License is expired.
0 You can acquire a new license file by emaniogr Geo Meshiny2.7 Code
or you can visiGeo Meshing v2.webpage
o Under some system version§eo Meshing v2.Wwill issue a warning of
license expiredeven thoug the license is recently obtained. This might be
related to administrator privileges (read above).

T I'm gea ting a DOS® window with t he messag
parameters.” .
0 Check yourfolder andfiles hostingthe project No spaces are allowed in
folder and filenames. See sectior3.1

1 Graphics errors are displayed (ghost lines)
o The advance graphical interface might not work in all environments, try
updating video drivers. In addition, ghost lines may appear if remote
desktop connection is used.

i If an error during 3D mesh generation is issued, just ignore it and click continue.
Then generates the mesh again with the same parameters. This error is produced
by a condition called processor race, and it only occur when 4 processors are
selected. Thibug is being determined and it will be fixedfirure versions.

i1 Error code c0000005.
0 Video card do not support advance graphics developed in WPF.
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