
 

 

User Documentation 

 

FracMan7 
 

Interactive Discrete Feature 

Data Analysis, Geometric Modeling 

and Exploration Simulation 
 

 
 

 

 

 
 



 

 

 
  

 

 

 

March 28, 2018



 

 

 
 i 

 

 

Table of Contents  

TABLE OF CONTENTS .............................................................................................................. I 

ABOUT THIS DOCUMENT ........................................................................................................1 

WELCOME TO THE WORLD OF DISCRETE FRACTURE NETWORKS..............................................1 

INSTALLING FRACMAN ...........................................................................................................2 

SYSTEM REQUIREMENTS .................................................................................................................... 2 

INSTALLING AND INITIALIZING FRACMAN .............................................................................................. 3 

LICENSE ACTIVATION ......................................................................................................................... 3 

UNINSTALLING FRACMAN .................................................................................................................. 5 

VERSION CHECK ............................................................................................................................... 5 

GETTING STARTED .................................................................................................................5 

COMPONENTS OF A RESERVOIR MODEL ............................................................................................... 7 

POLES, DIP VECTORS, TRENDS, AND PLUNGES ....................................................................................... 8 

USER INTERFACE ....................................................................................................................8 

CONTROL WINDOWS ...................................................................................................................... 12 

TOOL BAR ..................................................................................................................................... 20 

MENU BAR.................................................................................................................................... 22 

FILE MENU .................................................................................................................................... 22 

EDIT MENU ................................................................................................................................... 29 

VIEW MENU .................................................................................................................................. 43 

FRACTURE MENU ........................................................................................................................... 47 

INSERT MENU ................................................................................................................................ 62 

DATA ANALYSIS MENU .................................................................................................................... 79 

STATIC ANALYSIS MENU .................................................................................................................. 79 

DYNAMIC ANALYSIS MENU .............................................................................................................. 81 

TOOLS MENU ................................................................................................................................ 81 

THE WINDOW MENU ................................................................................................................... 100 

THE HELP MENU .......................................................................................................................... 100 

BUILDING YOUR MODEL ..................................................................................................... 101 

DISTRIBUTIONS ............................................................................................................................ 101 

INTERACTING WITH OBJECTS .......................................................................................................... 104 

OBJECT PROPERTIES ...................................................................................................................... 109 

REGIONS ..................................................................................................................................... 127 

SURFACES ................................................................................................................................... 127 

GRIDS ......................................................................................................................................... 141 

WELLS ........................................................................................................................................ 159 

WELL LOGS ................................................................................................................................. 173 



 

 

 
  

 

 

TRACEMAPS ................................................................................................................................ 185 

POINT DATA OBJECT ..................................................................................................................... 191 

CONVERTING OBJECT UNITS ........................................................................................................... 196 

HANDLING UTM COORDINATES ..................................................................................................... 196 

GENERATING FRACTURES ................................................................................................... 197 

THE THEORY BEHIND FRACTURE GENERATION................................................................................... 197 

GEOMETRIC ................................................................................................................................. 219 

GEOCELLULAR .............................................................................................................................. 227 

GEOLOGIC ................................................................................................................................... 240 

TRACEMAP FRACTURE SET ............................................................................................................. 252 

STRATIGRAPHIC ............................................................................................................................ 255 

LAYERED FRACTURE SPACING MODEL .............................................................................................. 259 

STRESS MODEL ............................................................................................................................ 268 

CREATE FROM POINT DATA ............................................................................................................ 270 

CONDITION TO TRACES ................................................................................................................. 273 

CREATE PSEUDO MATRIX FRACTURE ................................................................................................ 273 

WORKING WITH CHARTS .................................................................................................... 273 

HISTOGRAM ................................................................................................................................ 273 

CUMULATIVE AND COMPLEMENTARY DISTRIBUTION FUNCTION PLOT ................................................... 277 

POWER LAW PLOT ........................................................................................................................ 278 

CUMULATIVE FRACTURE INTENSITY PLOT ......................................................................................... 279 

STEREONET ................................................................................................................................. 282 

PROPERTY STEREONET .................................................................................................................. 296 

EXPORTING YOUR CHART ............................................................................................................... 296 

DATA ANALYSIS ................................................................................................................. 297 

SET IDENTIFICATION ...................................................................................................................... 297 

FLOW CAPACITY (OXFILET) ANALYSIS ............................................................................................. 305 

SPATIAL ANALYSIS ........................................................................................................................ 311 

TRACE LENGTH FRACTURE SIZE ....................................................................................................... 315 

COMPUTING LINEAR INTENSITY (P10) ............................................................................................. 319 

COMPUTING TRACE INTENSITY (P21/P31) ....................................................................................... 321 

INTENSITY CONVERSION (C31) COMPUTATION ................................................................................. 322 

WELL LOG REPORT ....................................................................................................................... 327 

STATISTICS .................................................................................................................................. 328 

STATIC ANALYSIS ............................................................................................................... 329 

FRACTURE-BASED ANALYSES .......................................................................................................... 329 

GRID-BASED ANALYSES ................................................................................................................. 344 

WELL-BASED ANALYSES ................................................................................................................ 365 



 

 

 
  

 

 

SURFACE-BASED ANALYSES ............................................................................................................ 370 

VOLUMETRIC-BASED ANALYSES ...................................................................................................... 372 

GEOMECHANICS ........................................................................................................................... 377 

STATISTICS .................................................................................................................................. 467 

STEREONET ................................................................................................................................. 467 

PROPERTY STEREONET .................................................................................................................. 467 

CREATE MULTIPLE STEREONETS ...................................................................................................... 468 

PROPERTY CORRELATION GRAPH .................................................................................................... 469 

BASIC GEOSTATISTICS MAPPING ..................................................................................................... 470 

DYNAMIC FRACTURE ANALYSIS .......................................................................................... 471 

TRANSIENT WELL TEST .................................................................................................................. 472 

MAFIC FLOW SIMULATION ........................................................................................................... 493 

FRACTURE UPSCALING................................................................................................................... 516 

HYDROMECHANICAL COUPLING...................................................................................................... 516 

USING MACROS ................................................................................................................. 519 

INTRODUCTION TO MACROS .......................................................................................................... 519 

RECORDING A MACRO................................................................................................................... 520 

EDITING A MACRO ........................................................................................................................ 520 

LOOPS AND MONTE CARLO SIMULATION ......................................................................................... 522 

PLAYBACK A MACRO ..................................................................................................................... 522 

IGNORE MACRO ERRORS ............................................................................................................... 523 

MACRO LANGUAGE SYNTAX ........................................................................................................... 523 

APPENDIX A FRACMAN SUPPORTED FILE FORMATS ............................................................ 525 

MAFIC MESH FILE ....................................................................................................................... 527 

LEGACY MAFICOIL FRACTURES ....................................................................................................... 527 

GENERIC FRACTURE DATA .............................................................................................................. 527 

TOMOGRAPHIC FRACTURE IMAGES ς TFI ......................................................................................... 527 

PETREL WELL TRACE ..................................................................................................................... 527 

GOCAD ASCII FILES .................................................................................................................... 528 

LOG ASCII STANDARD (LAS) .......................................................................................................... 529 

ORS FILES ................................................................................................................................... 529 

WELL INTERVAL (TOPS) FILES .......................................................................................................... 530 

WELL INTERVALS TABLE FILES ......................................................................................................... 530 

WELL COLLAR /  DEVIATION FILE ..................................................................................................... 530 

ASCII WELL FRACTURE FILE ........................................................................................................... 531 

ECLIPSE ASCII GRID .................................................................................................................... 531 

STRESS FIELD FILE ......................................................................................................................... 533 

3DMOVE GRID ............................................................................................................................ 533 

CENTERPOINT SIZE GRID ................................................................................................................ 533 



 

 

 
  

 

 

ELFEN GRID ............................................................................................................................... 533 

FLAC3D GRID ............................................................................................................................. 533 

GSLIB PROPERTY FILE ................................................................................................................... 534 

RESCUE GRID ............................................................................................................................. 534 

MODFLOW DISCRETIZED GRID ..................................................................................................... 534 

MODFLOW LAYER PROPERTY FILE................................................................................................. 535 

MODFLOW ZONE NUMBERS FILE ................................................................................................. 535 

FEFLOW GRID .............................................................................................................................. 535 

Z-MAP PLUS ............................................................................................................................... 535 

DXF SURFACE .............................................................................................................................. 535 

RMS SURFACE ............................................................................................................................. 535 

CPS-3 SURFACE ........................................................................................................................... 536 

EARTH VISION SURFACE ................................................................................................................ 537 

PETREL SURFACE .......................................................................................................................... 537 

CHARISMA FAULT STICK................................................................................................................. 537 

POLYGON FILE ............................................................................................................................. 538 

WAVEFRONT OBJ ........................................................................................................................ 538 

GID ASCII MESH .......................................................................................................................... 539 

ESRI SHAPEFILE ........................................................................................................................... 540 

MAPTEK VULCAN ......................................................................................................................... 540 

SURPAC DIGITAL TERRAIN /  STRING FILES ......................................................................................... 540 

FRACMAN TRACEDATA FILES .......................................................................................................... 541 

CPS-3 LINES ................................................................................................................................ 541 

IRAP CLASSIC LINES ...................................................................................................................... 541 

MAFIC PARTICLE TRACK ............................................................................................................... 541 

SEGY FORMAT DATA .................................................................................................................... 541 

APPENDIX B TROUBLESHOOTING USB SECURITY KEY ISSUES ............................................... 542 

APPENDIX C FAB FRACTURE FILE FORMAT .......................................................................... 542 

APPENDIX D FEFLOW INTERFACE ........................................................................................ 548 

FEM IMPORT FROM FEFLOW ....................................................................................................... 548 

PROPERTY EXPORT WITH FEFLOW PLUGIN ...................................................................................... 548 

APPENDIX E STRESS FIELD AND FAULT GRID FILE FORMAT................................................... 549 

BASICS ........................................................................................................................................ 549 

INTENSITY PARAMETERS ................................................................................................................ 550 

LOCAL COORDINATE SYSTEMS ........................................................................................................ 550 

GRID STRUCTURE ......................................................................................................................... 551 

STRESS REGION DEFINITION ........................................................................................................... 552 



 

 

 
  

 

 

APPENDIX F FILE FORMATS FOR WELL TEST SIMULATION .................................................... 554 

APPENDIX G FILE FORMATS FOR FLOW SIMULATION .......................................................... 554 

PARAMETER CONTROL FILE (WELLTEST SIMULATION) ........................................................................ 554 

PARAMETER CONTROL FILE (PERMEABILITY CALCULATION) ................................................................. 554 

WELL CONTROL FILE ..................................................................................................................... 555 

PERMEABILITY CALCULATION CONTROL FILE ..................................................................................... 555 

UNITS CONTROL FILE .................................................................................................................... 556 

MESH FILE .................................................................................................................................. 557 

WELL PRESSURE RESULTS FILE ........................................................................................................ 558 

WELL FRACTURE FLOW RESULTS FILE .............................................................................................. 558 

APPENDIX H THIRD PARTY SOFTWARE ................................................................................ 559 

GEOMETRIC TOOLS (WILD MAGIC) ................................................................................................. 559 

HARU ......................................................................................................................................... 559 

HDF5 (HIERARCHICAL DATA FORMAT 5) ......................................................................................... 560 

MUPARSER ................................................................................................................................. 562 

PCRE - PERL COMPATIBLE REGULAR EXPRESSIONS ............................................................................ 562 

PROJ.4 ....................................................................................................................................... 563 

RESCUE ....................................................................................................................................... 564 

SCINTILLA .................................................................................................................................... 564 

SHAPELIB .................................................................................................................................... 565 

TINYXML .................................................................................................................................... 565 

THE OPENGL EXTENSION WRANGLER LIBRARY (GLEW) ..................................................................... 566 

VEGAFEM .................................................................................................................................. 566 

ZLIB ........................................................................................................................................... 567 



 

 

 
 1 

 

About this Document  

 

 

CǊŀŎaŀƴϯ ¦ǎŜǊΩǎ aŀƴǳŀƭ 

Release 7.7 

 

© 1999-2018 Golder Associates Inc. 
 

This manual contains detailed background on the features of FracMan.  While every 

effort has been made to keep the information accurate, changes may have occurred to 

the program after this document was finalized.  The latest information about the 

program can be found at the FracMan Website. 

 

IMPORTANT NOTE: 

Due to contractual restrictions, your version of FracMan may not contain all the 

functionality described in this manual.  Please consult your licensing agreement for 

specific details. 

 

 

Contact and Support: 

www.fracman.com 

Welcome to the World of Discrete Fracture Networks  

 

A DFN, or discrete fracture network, is a population of individual fractures that work together as 

a single hydrological and/or mechanical system.  DFNs have a huge effect on fluid flow, the 

structural integrity of mine drifts and tunnels, the production of fractured reservoirs - you name 

it.  Whether transporting oil, caving boulders onto a highway, or carrying water into a cavern 

where nuclear waste is being stored, fractures arŜ ƛƳǇƻǊǘŀƴǘΦ  !ƴŘ ǘƘŀǘΩǎ ǿƘŜǊŜ CǊŀŎaŀƴ comes 

in.   

 

FracMan was developed by Golder Associates Inc. to model the geometry of discrete features, 

including faults, fractures, paleochannels, karsts and stratigraphic contacts. For convenience, all 

discrete features will be frequently referred to as fractures in this manual, although the tools 

provided in FracMan are equally useful for all types of discrete features. 

 

FracMan is designed to provide geologists and engineers with an easy-to-use tool for modeling 

fractured rock masses, rock mechanics and hydrologic applications in hazardous and nuclear 

waste management, underground construction, mining and petroleum reservoir engineering. 

http://www.fracman.com/
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FracMan provides an integrated environment for the entire process of discrete feature data 

analysis and modeling. 

 

FracMan provides: 

¶ Data analysis features to allow transformation of raw data into the formats needed for 

discrete fracture modeling, 

¶ Stochastic simulation of fracture patterns to facilitate three-dimensional visualization, 

¶ Exploration simulation, to improve the design and interpretation of site characterization 

programs for collection of fracture data, 

¶ Finite element mesh generation and output post-processing, to facilitate flow and 

transport modeling in networks of fractures and macro support, to facilitate Monte 

Carlo stochastic simulation. 

 

FracMan's data analysis capabilities include innovative techniques for analyzing fracture 

orientation, size, intensity and transmissivity. These techniques provide the data needed for 

fracture geometric modeling, using raw data which are frequently collected as part of 

comprehensive site investigations, but are rarely utilized in hydrologic or mechanical modeling. 

The FracMan package provides a "thinking tool" for discrete fracture modeling. It frees 

geologists and engineers from the tedium of the modeling process and allows them more time 

to think about the physical relevance of their models. FracMan accomplishes this with a 

graphical user interface (GUI), which makes each step in the modeling process immediately 

comprehensible. The user controls the package by choosing options from a system of drop-

down menus, while three-dimensional and two dimensional graphical displays show the user 

each step in the modeling process, from fracture genesis and sampling to formation of finite 

element meshes. These graphical displays afford insight into the system of fractures being 

modeled. By reducing the drudgery of modeling and by giving a clear picture of the results, 

FracMan frees the user to explore the meaning of those results and to ponder the aptness of the 

modeling strategy itself. 

 

LŦ ȅƻǳΩǾŜ ōƻǳƎƘǘ ǘƘƛǎ ǎƻŦǘǿŀǊŜΣ ȅƻǳΩǊŜ ŀƭǊŜŀŘȅ ŀƘŜŀŘ ƻŦ ȅƻǳǊ ŎƻƳǇŜǘƛǘƛƻƴΦ  wŜalizing the 

importance of your own DFNs is just the first step; this manual will show you how you can 

convert that knowledge into real results.  The tools FracMan offers will turn your mysterious 

geophysical data into the information you need to accomplish what you want. 

But first you need to install your software.  

 

Installing FracMan  

System Requirements  
 

¶ A computer running Windows 7, or newer 

¶ A minimum of 2 GB of RAM (4 GB recommended) 

¶ A minimum of 4 GB of free disk space. 
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¶ Open/GL compatible graphics card. 

In order for FracMan to function effectively on your computer, your system must meet the 

following requirements: 

¶ Display Color Settings must be set to True Color or High Color 

¶ Physical or virtual memory must be at least 2GB.  For well-testing or block-K simulation, 

physical + virtual memory must be at least 4 GB. 

¶ Video memory must be at least 512 MB.   

Installing and Initializing FracMan  
A simple step-by-step interface is used for installing FracMan onto your system.   

Installing FracMan from a CD: 

¶ InǎŜǊǘ ǘƘŜ /5 ƛƴǘƻ ȅƻǳǊ ŎƻƳǇǳǘŜǊΩǎ /5-ROM drive. 

¶ Open the Windows Explorer and open the folder that contains the FracMan CD. 

¶ Double-click on the Installer executable file. 

¶ Follow the installation instructions. 

Installing FracMan from the web page: 

¶ On the web page, download the Installer file to your hard drive. 

¶ Double-click on the Installer file. 

¶ Follow the installation instructions. 

 

To start the program, open the group folder named άFracMan7έ in your Start menu and select 

the shortcut for FracMan. 

License Activation  
Until you activate your FracMan license, a dialog box will appear each time you open the 

program telling you how many days remain until your evaluation license expires. 

If you click the Continue button, the dialog box will close and the program will open normally.   

 

The dialog will reappear the next time you open the program.  If you do not register your copy 

of FracMan, your license will expire after 30 days, and you will no longer be able to use the 

software.  To avoid this, you must register with Golder via the internet. 

 

If the License Activation dialog box is displayed, click the άRegister FracManέ button.  If the 

program is already open, go to the άIŜƭǇέ menu and click ά9ƴǘŜǊ wŜƎƛǎǘǊŀǘƛƻƴ /ƻŘŜǎΧέ 

A dialog box will appear: 
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This box tells which version and edition of FracMan you are using and the name and 

organization under which it is registered.  It also shows when your support and registration 

codes expire.  If this is the first time you have installed FracMan you can activate your license by 

entering a valid License ID and Password and clicking the Activate Online button next to the 

Password box.  To ensure that the process was successful, check that the expiration information 

at the top of the dialog box has changed to match your purchased registration period.   

 

You may also be provided with a USB security Key containing your license.  The FracMan 

installation program will install the necessary drivers ς just insert the security key into an 

available USB port and your license will be active.  See Troubleshooting USB Security Key for 

tips on fixing problems with your license key. 
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When your current registration and/or support period is about to expire, FracMan will prompt 

you to renew.  Once your license/support period has been extended, the renewal prompt will 

stop appearing until your next expiration date approaches. 

 

Uninstalling FracMan  
Should you ever wish to uninstall, you may do so using Windows Control Panel (Windows 7). 

¶ Click the Start button and open the Control Panel from the Settings menu. 

¶ Click the Programs and Features icon 

¶ From the list in the Programs and Features window, select FracMan7 and click 

Uninstall. 

¶ Follow any further directions that appear. 

 

Version Check  
When your computer is connected to the Internet, FracMan can automatically check for new 

version releases via the Web.  When you open the program, depending on the update settings 

you have specified, FracMan will show you a dialog box telling you its version status.  In order to 

look for updates manually and to change update settings, select Help > Check for Updates from 

the file menu. 

     
You can set FracMan to look for updates every day, week, or month by checking the appropriate 

box.  If the Check Every box is not checked, FracMan will not automatically look for updates, but 

will only look when you instruct it to.  When a new version is available, the dialog box will have a 

ƳŜǎǎŀƎŜ ǎŀȅƛƴƎ ǘƘŜ ōǳƛƭŘ ŘŀǘŜ ƻŦ ǘƘŜ ǾŜǊǎƛƻƴ ŀƴŘ ŀ ōƭǳŜ ƘȅǇŜǊƭƛƴƪ ǎŀȅƛƴƎ άDŜǘ ǘƘŜ ǳǇŘŀǘŜΧέ  Lƴ 

order to install the new version, just click the hyperlink.  If there are no version updates, this 

ƘȅǇŜǊƭƛƴƪ ǿƛƭƭ ƴƻǘ ōŜ ŀǾŀƛƭŀōƭŜΦ  /ƭƛŎƪƛƴƎ ǘƘŜ ά±ŜǊǎƛƻƴ LƴŦƻǊƳŀǘƛƻƴέ ƘȅǇŜǊƭƛƴƪ ǿƛƭƭ ōǊƛƴƎ ȅƻǳ ǘƻ ŀ 

webpage detailing how the new FracMan build improves upon previous builds.   

Getting  Started  

bƻǿ ǘƘŀǘ ȅƻǳΩǾŜ ƛƴǎǘŀƭƭŜŘ ŀƴŘ ǊŜƎƛǎǘŜǊŜŘ ȅƻǳǊ ǎƻŦǘǿŀǊŜΣ ȅƻǳΩǊŜ ǊŜŀŘȅ ǘƻ ōŜƎƛƴ ƳƻŘŜƭƛƴƎΦ  !ǎ 

mentioned in the preface, FracMan uses the DFN approach.  DFN models offer numerous 

advantages over conventional dual-porosity models, including: 

¶ More realistic representation of geology and fracture network geometry, 
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¶ Direct simulation of reservoir connectivity, and  

¶ Consistent, comprehensive integration of geological, geophysical, production, and well 

test data. 

 

 

 
       Dual Porosity Discrete Fracture Network 

 

The DFN approach models the geometry of a fracture network explicitly and provides a realistic 

way of modeling fractured reservoir performance.  The approach consists of three general steps: 

¶ Fracture Data Analysis 

¶ Generation of Discrete Fracture Networks 

¶ Discrete Fracture Network Analysis 

 

Step one involves analyzing the information from a variety of data sources to derive the 

parameters needed for step two.  These parameters are fracture locations (spatial model), size, 

shape, orientation, flow properties, and number of distinct fracture sets. 

 

Step two involves generating multiple discrete fracture networks based on the results of the 

data analysis. 

 

In step three, these networks are analyzed to derive engineering information.  These include 

simple geometric analysis like the computation of fracture densities, as well as complex multi-

well flow simulations. 

 

Typically, a forward modeling approach is used to iterate between steps two and three during 

the model calibration process.  For example, the calculated fracture density or the calculated 

response from a transient well test is compared to field measurements.  If there is not an 

acceptable match, the input parameters for the fracture network are changed and the network 

analysis task is repeated with the updated model. 
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Components  of a Reservoir Model  
FracMan uses a hierarchical object model for all the objects you need to model a fractured 

reservoir.  The highest object in the FracMan hierarchy is called a Scene.  The parent Scene 

object has children objects.  Objects currently available are: 

 

Fractures and Fracture Sets.  Fractures in FracMan are planar polygons with 3 or more sides 

with no restrictions on location or orientation.  They are typically generated in groups (called 

fracture sets) from stochastic descriptions of their properties or from relations to geology.  It is 

also possible to create individual fractures using deterministic values.  If fractures are generated 

in sets, the individual fracture objects are children of the fracture set object.  If individual 

fractures are generated deterministically, they are placed under a Single Fractures fracture set 

object. 

 

Surfaces.  Surfaces in FracMan consist of a set of triangles with shared vertices (commonly 

known as triangulated irregular networksΣ ƻǊ ¢LbΩǎύ ǿƘƛŎƘ Ƴǳǎǘ ōŜ ŎǊŜŀǘŜŘ ƛƴ ǎǘǊǳŎǘǳǊŀƭ ǎǳǊŦŀŎŜ 

modeling programs, and then imported into FracMan.  These surfaces can then be used to 

define model regions (for example the top and bottom of a reservoir layer), create grids, and 

define faults.  In order for FracMan to treat a surface as part of the actual model, it can be 

converted to a fracture and assigned properties. 

 

Regions.  Regions are user-defined sub-volumes of the model in which fractures are generated.  

By defining multiple model regions and fracture sets it is possible to create reservoir models that 

have different fracture properties in different sections of the model.  Regions can be simple 

geometric objects like a box or a cylinder, or they can be defined by more complex geometry 

such as a geocellular layer, a fault, or a fold. 

 

Wells.  FracMan supports deviated wells.  Data associated with wells includes fracture 

intersections from image logs, P10 sampling intervals, flow logs, perforation intervals, pressure 

histories, and so on.  This data can be used in conjunction with other information to derive 

statistical parameters for the size, shape, location, orientation, aperture, and permeability 

distributions of a particular fracture set. 

 

Meshes.  Meshes are networks of triangles generated at the same locations as the fractures 

used for fluid flow simulation.  A complete mesh (containing all the triangles representing a 

complete fracture set) is referred to as a MAFIC group.  A group can have children called MAFIC 

sets.  These are sets of triangles representing individual fractures.  See MAFIC Flow Simulation 

for more information on MAFIC meshes. 

 

Grids.  Grids are three-dimensional volumetric elements with polygonal sides.  A grid can be 

generated outside FracMan by programs like reservoir simulators or geo-cellular models or 

inside FracMan, where they are used to represent geological features like folds or faults.  
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FracMan can be used to calculate fracture network parameters (e.g. directional permeability) 

for grids. 

Poles, Dip Vectors, Trends , and Plunges  
This section is a review of some terms used in fracture modeling.  It may be skipped if you are 

comfortable with these terms.  

 

 
  

 

In general, poles and dip vectors are terms used 

to define the orientation of a plane in space.  

Fractures in FracMan are modeled as planar 

polygons and use poles or dips to describe their 

orientation.  The pole is a vector normal to the 

fracture plane and usually (by convention) 

points downward.  The dip vector is a vector 

normal to the pole and lies in the plane pointing 

in the direction of the maximum slope gradient. 

 

Trend and plunge describe the orientation of a vector.  The trend is the horizontal angle in the x-

y plane away from the North (positive y-axis).  The plunge is the vertical angle in space away 

from horizontal (x-y plane).  The orientation of a dip or pole vector is completely specified by its 

trend and plunge.  

 

 

User Interface  

The FracMan program window contains several different sub-windows or bars that make up the 

user interface and model visualization.  Throughout this manual, these different sections will be 

referred to by the names designated below and shown in the following figure: 

¶ Application Menu 

¶ Application Tool Bar 

¶ Objects 

¶ Definitions 
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¶ Attributes 

¶ Properties 

¶ Notes 

¶ Visualization window 

¶ Log 

¶ Legend 

 

 
 

FracMan allows a great deal of flexibility in how you arrange the docking bars which surround 

the main visualization.  Each window can be docked to either side above, below or alongside 

other docked windows.  Additionally the bars can be docked on top of another bar, forming tabs 

along the bottom which allow you to select between the different windows. 
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The three window panels on the side of the screen can be detached from the main FracMan 

window and moved around the screen if desired.  Their vertical order can also be changed by 

dragging and dropping. 

 

 
 

{ƛƳǇƭȅ ŘǊŀƎ ǘƘŜ ǿƛƴŘƻǿ ƻǾŜǊ ǘƘŜ ƭƻŎŀǘƛƻƴ ȅƻǳΩŘ ƭƛƪŜ ǘƘŜ ǿƛƴŘƻǿ ǘƻ ŀǘǘŀŎƘ ǘƻΦ  ¸ƻǳ ǎƘƻǳƭŘ ǎŜŜ 

several icons representing the different possible dock locations.  Drag the cursor to one of these 

icons and the window will dock to that point: 

 

  Dock as a tab on the window beneath the icon 

  Dock to the left of the window 

  Dock below the window 

  Dock above the window 

  Dock to the right of the window or on the right side of the application 

 

Docking windows can be locked in place to prevent inadvertent moving around. 
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At the top of the visualization window is a row of tabs.  As you run your analyses, additional 

windows will appear in this row 

 
 

Click on any tab to bring that window to the front.   

 

You can also get rid of the tabbed windows by Un-ǎŜƭŜŎǘƛƴƎ ά¢ŀōōŜŘ ²ƛƴŘƻǿǎέ ŦǊƻƳ ǘƘŜ 

ά²ƛƴŘƻǿέ ƳŜƴǳΦ  ¢Ƙƛǎ ǿƛƭƭ ǊŜǘǳǊƴ CǊŀŎaŀƴ ǘƻ ǘƘŜ ƻƭŘ ƳƻŘŜ ƻŦ having independent windows. 

{ŜƭŜŎǘƛƴƎ ά/ŀǎŎŀŘŜέ ƻǊ ά¢ƛƭŜέ ŦǊƻƳ ǘƘŜ ά²ƛƴŘƻǿέ ƳŜƴǳ ǿƛƭƭ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ŘƛǎǇƭŀȅ ƻǇǘƛƻƴǎΦ 
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Control Windows  
There are eight main windows/panels used in FracMan: Objects, Definitions, Attributes, 

Properties, Notes, the Visualization window, Log and Legend.  Each window displays a different 

ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ŦƛƭŜΩǎ ŎƻƴǘŜƴǘǎΣ ƻǊ ŘƛǎǇƭŀȅǎ ǘƘŜ Řŀǘŀ ƛƴ ŀ ŘƛŦŦŜǊŜƴǘ ǿŀȅΦ 

 

!ƭƭ ǘƘŜ ŘƻŎƪƛƴƎ ōŀǊǎ Ŏŀƴ ōŜ ǎŜǘ ǘƻ ŀǳǘƻ ƘƛŘŜ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ άtƛƴέ ƛŎƻƴ 

 
When autohide is enabled, the bars will minimize to the edge of the main window and appear 

when you hover the mouse over their icon. 
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Objects Bar  

 

The Objects Bar displays the contents of your FracMan 

model in a tree chart format.  Left-clicking on the 

minus/plus box expands or compresses the tree. 

 

Objects can be hidden from the Visualization window 

(they are not removed from the actual FracMan model) 

by un-checking the box next to the object name. 

 

The Objects window can also be used to select objects.  

Simply click on the object name, and the object will be 

highlighted.  Once an object is selected you can edit or 

control the display properties of the object in the 

Attributes and Properties windows. 

The Objects Bar Ŏŀƴ ōŜ ǎƘƻǿƴ ŀƴŘ ƘƛŘŘŜƴ ōȅ ǎŜƭŜŎǘƛƴƎ άhōƧŜŎǘǎέ ŦǊƻƳ ǘƘŜ ά±ƛŜǿέ ƳŜƴǳ ƻǊ ōȅ 

pressing Ctrl-E.  Right-clicking in the Objects window away from any objects will bring up a menu 

of display options. 
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Definitions Bar  

 

The Definitions Bar allows you to change the 

parameters of any definition previously created in the 

current FracMan model.  Definitions in FracMan are 

sets of parameters used to perform complex tasks.   

 

Clicking on a Definition launches a small menu that lets 

you either edit the definition, or start the fracture 

generation or the export of flow simulation files.  

 

The Definitions Window can be shown and hidden by 

ǎŜƭŜŎǘƛƴƎ ά5ŜŦƛƴƛǘƛƻƴǎέ ŦǊƻƳ ǘƘŜ ά±ƛŜǿέ ƳŜƴǳ ƻǊ ōȅ 

pressing Ctrl-D.   

 

 

Right-clicking in the Definitions window away from any definitions will bring up a short menu of 

options including Expand All, Collapse All and Delete Definitions. 

 
 

Multiple definition dialogs can be viewed simultaneously. 
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Attributes Bar  

 

The Attributes Bar allows you to edit many of the 

parameters and properties of the object or objects 

currently selected in the Objects window.  When a 

graph (such as a histogram or stereonet) is active, the 

Attributes window allows you to edit properties of that 

graph. 

 

The Attributes window can be shown and hidden by 

selŜŎǘƛƴƎ ά!ǘǘǊƛōǳǘŜǎέ ŦǊƻƳ ǘƘŜ ά±ƛŜǿέ ƳŜƴǳ ƻǊ ōȅ 

pressing Ctrl-A. 
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Properties Bar  

 

The Properties Bar allows you to add or edit properties 

of the object or objects currently selected in the 

Objects window.   

 

The Properties window can be shown and hidden by 

ǎŜƭŜŎǘƛƴƎ άPropertiesέ ŦǊƻƳ ǘƘŜ ά±ƛŜǿέ ƳŜƴǳΦ 

 

¢ƘŜ ƻōƧŜŎǘΩǎ name is shown at the top and existing 

properties will be listed in the left sub-window.  Clicking 

on one of these properties will bring up a list along the 

bottom of the box giving the property name, its 

minimum and maximum values, mean and size as well 

as the data type, invalid value token, units and the 

distribution or correlation that defines it.  Note: if the 

property is defined by an equation, the equation will 

not be shown; similarly, the program will not tell you if 

the property was copied from another property. 

 

The buttons on the right side of the panel allow these 

functions: 

¶ Add Property 

¶ Edit Property 

¶ Delete Property 

¶ Rename Property 

¶ Set Invalid Value 

¶ Offset/Scale Values 

¶ Replace Values 

¶ Visualize 

¶ Set Units 

¶ Set Property Notes 

 

If you choose a property and right-click, you get a menu of options including those on the tool 

bar and additionally: 

¶ Duplicate Property 

¶ Define Orientation Properties 

¶ Object Groups 
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Notes Bar  

 

The Notes Bar allows you save comments about the 

object currently selected in the Objects window.  

 

The Notes window can be shown and hidden by 

ǎŜƭŜŎǘƛƴƎ άNotesέ ŦǊƻƳ ǘƘŜ ά±ƛŜǿέ ƳŜƴǳΦ 

 

Right-clicking in the Notes window will bring up a menu of options. 

 

Visualization Window  
The Visualization window displays all visible objects in a FracMan model.  By using your mouse, 

you can study your model from any direction or distance.  There are three methods to 

investigate your model in the Visualization window: rotate, translate, and zoom in or out on the 

model.  The desired method can be selected by clicking on the respective button on the 

Application Tool bar, or, if you are in the default rotate mode then you can use the keyboard 

shortcuts indicated in the Tool Bar section to translate and zoom.   

Log Bar  
The log bar continuously displays user operations in the form of Macro commands. See the 

section Using Macros for a complete description of the commands that are used by the macro 

system. 
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Left: Regular Log output.  Right: Log output with Display Timing and Display Progress checked. 

The contents of the log may be saved as an ASCII text file by right-clicking in the log window and 

ǎŜƭŜŎǘƛƴƎ ά9ȄǇƻǊǘέΦ  ¸ƻǳ Ƴŀȅ ŀƭǎƻ ŎƻǇȅ ŀƴŘ ǇŀǎǘŜ ŦǊƻƳ ǘƘŜ ƭƻƎ ƻǊ ŎƭŜŀǊ ƛǘǎ ŎƻƴǘŜƴǘǎ Ǿƛŀ ǘƘŜ ǊƛƎƘǘ-

click menu.  In the right-ŎƭƛŎƪ ƳŜƴǳ ǘƘŜǊŜ ŀǊŜ ǘǿƻ ŘƛǎǇƭŀȅ ƻǇǘƛƻƴǎ ŀǎ ǿŜƭƭΥ ά5ƛǎǇƭŀȅ ¢ƛƳƛƴƎέ ŀƴŘ 

ά5ƛǎǇƭŀȅ tǊƻƎǊŜǎǎέΦ  ²ƘŜƴ ǘƘŜ ŦƻǊƳŜǊ ƛs checked, the system time at function completion will 

ŀǇǇŜŀǊ ƛƴ ǘƘŜ ƭƻƎ ƴŜȄǘ ǘƻ ά9b5έΤ ǿƘŜƴ ǘƘŜ ƭŀǘǘŜǊ ƛǎ ŎƘŜŎƪŜŘΣ ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ Ŏƻƴǘŀƛƴ ƳǳƭǘƛǇƭŜ 

operations will log each operation as it is begun. 

 

All user operations can be logged to an ASCII text file for later reference by right-clicking on the 

ƭƻƎ ǿƛƴŘƻǿ ŀƴŘ ǎŜƭŜŎǘƛƴƎ ά[ƻƎ ǘƻ CƛƭŜέΦ  ¢Ƙƛǎ ŦǳƴŎǘƛƻƴ Ŏŀƴ ŀƭǎƻ ōŜ ǳǎŜŘ ŀǎ ŀ ƭƻƎ ƻŦ ƳŀŎǊƻ ǇǊƻƎǊŜǎǎ 

and for macro debugging. 

The Legend  Bar  
You can display a legend in FracMan by selecting Legend from the View menu.  The legend can 

be moved around the screen as its own window or joined to the main FracMŀƴ ǿƛƴŘƻǿΩǎ 

sidebar just like one of the other panels.  The legend is helpful when visualizing different grid 

and fracture properties. 

 

If you wish to adjust the color position of the legend ς so that blue signifies a value other than 0, 

for instance ς click anywhere on the color scale and drag it vertically until the values and colors 

match up as you desire.  

 

Right-clicking on the legend allows you to alter its properties.  There are six different available 

color schemes: Rainbow, Blue-White-Red, Grey, Jet, Circular and CubeHelix. Jet provides a little 

ƳƻǊŜ ŎƻƴǘǊŀǎǘ ǘƘŀƴ ǘƘŜ ǎǘŀƴŘŀǊŘ άwŀƛƴōƻǿέΦ  The Circular scheme is specially designed for 

visualization of orientation data (trend/plunge etc) where the colors map around allowing you 
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to more easily compare values. CubeHelix presents a uniform saturation change that allows it to 

print equally good on color or black and white and also looks correct on projectors etc. 

 

 
Rainbow Legend 

 
Blue-White-Red Legend 

 
Grey Legend 

 

 
Jet Legend 

 
Circular Legend 

 
CubeHelix Legend 

 

The right-click menu also has three other options.  Reverse flips the legend, so that, for instance, 

low values will be red and high values blue.  Reset Position undoes any changes you have made 

to the legend, returning it to the default position.  Properties allows you to modify the scale as 

well as change what aspects of the object are visualized and how.  A window will pop up that 

allows you to set the minimum and maximum values of the color map.  As indicated by the 

legend, elements with values greater than the maximum value will be drawn in white.  Elements 

with values smaller than the minimum value will be shown in black.  The properties window also 

allows you to switch between linear and log scale.   
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¢ƘŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ƴŜȄǘ ǘƻ ά/ƻƭƻǊ: Propertyέ ƛƴŎƭǳŘŜǎ ŀƭƭ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘΤ ǘƘŜ 

selected one will be visualized.   

 

If no boxes are checked then FracMan uses the minimum and maximum values specified by the 

user.  If the Auto-scale to property values box is checked, FracMan will scale the color map 

automatically.  This automatic color map scaling can be done either using the values for the 

currently displayed property (e.g. fracture apertures or pressures for the current time step) or 

using the values for a property sequence (e.g. pressures over multiple time steps).  For the 

second option the Use sequence min/max box has to be checked.  The second option is 

particularly useful when visualizing transient pressure changes in a series of pictures.  

 

If the Keep range when changing properties box is checked, the minimum and maximum values 

will not change when you select different properties to visualize, otherwise the minimum and 

maximum values will reset for the new property.  

Tool  Bar  
The tool bar contains several buttons which serve as shortcuts to common operations FracMan 

performs.  The buttons and their functions are as follows: 

 

 
New Creates new FracMan file. 

 Open Opens an existing FracMan file. 

 
Save Saves the current FracMan file. 

 
Delete Selected Deletes the selected object. 
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 Free Rotate 

(Left-click and hold) 

Rotates model in the direction the mouse is moved.  

Axis of rotation is centered in model and 

perpendicular to the direction the mouse is moved. 

 
Free Translate 

(Left-click and hold + Shift, 

or hold left and right mouse 

buttons) 

Translates model in the direction the mouse is moved.  

 

 
Free Zoom  

(Left-click and hold + 

Control, or use mouse 

wheel) 

Zooms in on model when mouse is dragged down.  

Zooms out on model when mouse is dragged up.  

 
Zoom Extents  Zooms  in or out in order to fit the entire model 

(visible or not) within the boundaries of the 

Visualization Window. 

 
Zoom Extents Selected Zooms in or out in order to fit the selected object(s) 

within the boundaries of the Visualization Window. 

 
Align Aligns the view to the nearest orthogonal axis. 

 
Plan View Changes to top view and orthogonal projection. 

 
North  Changes to North view. 

 
South  Changes to South view. 

 
East  Changes to East view. 

 
West Changes to West view. 

 
Perspective/Orthographic Toggles between perspective and orthogonal 

projection.  When the button is depressed, the model 

view is given the appearance of depth. 

 
Enable Spin Allows the user to turn the spin feature on or off.  

When the button is depressed, the model view can be 

set to rotate continually. 

 
Copy to Clipboard Copies an image of the view window to the clipboard. 

 
Area Select Selects all objects in the enclosed field of the 

Visualization Window. 

 
Translate Objects Moves the selected object. 

 
Rotate Objects Rotates the selected object. 

 
Select Faces While this is active, the object editing tools (Select, 

Translate Object, Rotate Object) will manipulate only 

object faces. 

 
Select Vertices While this is active, the object editing tools will 

manipulate only object vertices.  

 
Select Cells Select grid cells from the current object. 
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Select Traces Select Traces from a tracemap object. 

 
Generate Fracture Set Creates a new geometric fracture set definition. 

 
Generate Single Fracture Creates a new single fracture. 

 
Record Macro This toggles whether a macro is recording.  When the 

button is depressed, macro recording is on. 

Before you can start using the program like a pro, you need to know where the commands are 

and what they do. 

Menu Bar 
There are eleven drop-down menus on the menu bar.  These are: 

¶ The File menu: program and file options, as well as import and export functions. 

¶ The Edit menu: object selection and modification tools. 

¶ The View menu: view attribute controls. 

¶ The Fracture menu: DFN and single fracture generation and manipulation. 

¶ The Insert menu: object generation, including wells, regions, grids and surfaces. 

¶ The Data, Static, and Dynamic Analysis menus: tools for analyzing well, grid, surface, and 

fracture data; the meat of the program.  These will be covered in greater detail later in 

the manual. 

¶ The Tools menu: program options, macro control, and Monte Carlo analysis. 

¶ The Window menu: multiple window manipulation. 

¶ The Help menu: program information and assistance, online registration. 

aŀƴȅ ƻŦ CǊŀŎaŀƴΩǎ ƳŀƧƻǊ ŦǳƴŎǘƛƻƴǎ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ŦǊƻƳ ǘƘŜǎŜ menus. 

File Menu 
The File menu has eight commands under it: New, Open, Close, Save, Save As, Import, Export, 

and Exit. It also lists the most recent project files that have been saved. 

New 
This creates a new, blank FracMan file.  If you have a FracMan file open when you click New, the 

program will automatically close it.  If the open document is not empty, FracMan will prompt 

you to save it before closing: 

 
This dialog also appears when you quit FracMan.  If you click Cancel, the program will return to 

the open file without generating a new file.  If you click No, the program will not save the open 

file before creating a new one.  If you click Yes, the program will open a dialog asking you to 

specify the file name and directory you wish to save to.  Once you click Save, FracMan will save 

your current file, close it, and make a new file. 
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Open 
This allows you to load a preexisting FracMan file.  It brings up a browser dialog in which you can 

find and select the FracMan file you wish to open.  Once you have selected the file you want, 

click the Open button.  This will load the file into FracMan.  If another file is already open, the 

program will prompt you to save it and close it, just as when you close the program.  Clicking 

Cancel will return you to the program as it was, without opening another file. 

Close  
This closes an open FracMan file without quitting the program.  It will prompt you to save the 

file just as when you create a new file, but instead of displaying another file in place of the 

closed one, the ǇǊƻƎǊŀƳ ǊŜƳŀƛƴǎ ƻǇŜƴ ōǳǘ Ƙŀǎ ƴƻ ǿƻǊƪǎǇŀŎŜΦ  Lƴ ƻǊŘŜǊ ǘƻ ǳǎŜ ŀƴȅ ƻŦ CǊŀŎaŀƴΩǎ 

toolset, you must have a FracMan file open. 

Save 
This saves any changes you have made to the current FracMan file.  If you have not already 

saved the file, the program will bring up a browser dialog, allowing you to select which directory 

you wish to save the file to.  You may also specify a name for the saved file.  If you do not specify 

ŀ ƴŀƳŜΣ CǊŀŎaŀƴ ǿƛƭƭ ǎŀǾŜ ƛǘ ŀǎ άCǊŀŎaŀƴмέΣ ǘƘŜ ŘŜŦŀǳƭǘ ŦƛƭŜƴŀƳŜΦ  /ƭƛŎƪ ǘƘŜ Save button.  If you 

have selected a file name and directory that are identical to those of a preexisting FracMan file, 

the program will warn you: 

 

 
 

If you click Yes, your current save will overwrite the old one.  If you click No, FracMan will return 

you to the previous Save As dialog box, allowing you to select a different directory or file name 

and save again.  Clicking Cancel on the Save As dialog will return you to your file without saving 

any changes. 

Save As  
If you wish to save your changes but do not wish to overwrite the current FracMan file, this 

option allows you to specify a different file name and/or directory under which to save the 

current version of your file as a separate file from any previous saves. 

Import  

This allows you to bring many different types of data into FracMan: volumetric grids, 

triangulated surfaces, point data, tracemaps, well logs, seismic data and data exported from the 

FracMan program suite. 

¶ File Format Assistant ƛǎ ǳǎŜŦǳƭ ǿƘŜƴ ȅƻǳ ŀǊŜƴΩǘ ǎǳǊŜ ǿƘŀǘ file format you have. Once 
you select a file, the format may be automatically detected from the extension and the 
ƛŘŜƴǘƛŦƛŜŘ ǘȅǇŜ ǿƛƭƭ ōŜ ǎƘƻǿƴ ƛƴ ǘƘŜ άCƛƭŜ CƻǊƳŀǘέ ǎŜƭŜŎǘƛƻƴ ƭƛǎǘΦ LŦ ǘƘŜ ŦƻǊƳŀǘ ƛǎ ƴƻǘ 
automatically detected, identify what type of file it ƛǎ ǿƛǘƘ ǘƘŜ άtǊƛƳŀǊȅ 5ŀǘŀ ¢ȅǇŜέ 
ƳŜƴǳΦ ! ƭƛǎǘ ƻŦ ǊŜŎƻƎƴƛȊŜŘ ŦƛƭŜ ŦƻǊƳŀǘǎ ǿƛƭƭ ǘƘŜƴ ŀǇǇŜŀǊ ƛƴ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƭƛǎǘ ŦƻǊ ǘƘŜ άCƛƭŜ 
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CƻǊƳŀǘέΦ ²ƘŜƴ ǘƘŜ άtǊŜǾƛŜǿ {ŜƭŜŎǘŜŘ CƛƭŜέ ōǳǘǘƻƴ ƛǎ ƘƛƎƘƭƛƎƘǘŜŘΣ ǘƘŜ ǿƛƴŘƻǿ ōŜƭƻǿ 
shows several lines from the selected file.  Wheƴ ǘƘŜ άtǊŜǾƛŜǿ {ŜƭŜŎǘŜŘ CƻǊƳŀǘέ ōǳǘǘƻƴ 
is clicked, the view changes to show an example of this type of file format so the user 
can compare them and verify that the file format is the same. 

¶ Well data describing one well can now be imported from several files including one for 

the well trajectory and separate ones for the well collar, deviation and well log. 

Supported file formats include: 

o Petrel well trace data (.txt, .asc, or .dat) 

o GoCAD well files (.wl, .gp) 

o Log ASCII Standard (.las) 

o FracMan object files (.sab) 

o ASCII well fracture files (.txt, .ors) 

o generic borehole definition files (.txt, .csv, or .dat) 

o well interval (tops) file (.txt) 

o well deviation file (.txt)  

¶ Fracture File brings in: 

o FracMan fracture files (extension .ffb, .fab and .fabgz ς See Appendix E FAB 

Fracture File Format) 

o legacy MaficOil fracture files (.itm_fra) 

o generic fracture data (.txt) 

o Tomographic fracture images ς TFI (.csv). 

¶ Grid accepts: 

o ECLIPSE ASCII grid files (.grid, .grd or .grdecl) 

o stress field files (.str) 

o 3DMove grid files (.sdb) 

o RESCUE grids (.txt or .bin) 

o GoCAD SGrids (.sg, .gp) 

o Modflow discretized grids (.dis) 

o FeFlow grids (.fpd, .fem) 

o ASCII grids (.fgr) 

o FEHM mesh (.geo) 

¶ Surface allows surfaces to be imported from: 

o DXF format (.dxf) 

o RMS format (.txt or .rms) 

o ZMap Surface (.zcor, .dat) 

o CPS-3 Surface (.cps) 

o Earth Vision Surface (.txt, .dat, .ev) 

o GoCAD Surface (.ts, .gp, .tsurf) 

o Petrel Surface (.txt) 

o Charisma Fault Stick όάΦέύ 

o Polygon File Format (.ply) 

o ESRI Shapefile (.shp) 



 

 

 
 25 

 

o Maptek Vulcan (.00t_asc) 

o Surpac Digital Terrain Model (.dtm) 

See Surfaces for more information about surface objects. 

¶ Tracemap brings in trace data from: 

o FracMan Trace Data Files (.f2d) 

o DXF Trace Data (.dxf) 

o GOCAD PLine (.pl, .gp) 

o Polygon File Format (.ply) 

o ESRI Shapefile (.shp) 

o CPS-3 lines (.dat) 

o Irap classic lines (.irap) 

o Zmap+ lines (.zmap) 

o MAFIC Particle Track (.pcl) 

See Tracemaps for more information about tracemap objects. 

¶ Point Data accepts text files containing point coordinates in three dimensions without 

regard for file extension. See Point Data Object for more information about Point data 

objects. Supported file formats: 

o GoCAD VSet (.vs, .gp) 

o Polygon File Format (.ply) 

o ESRI Shapefile (.shp) 

o MAFIC Particle Track (.pcl) 

o Surpac String File (.str) 

o SEGY format data (.segy, sgy) 

¶ Mafic Definition File imports MAFIC model files (extension .sab). See MAFIC Flow 

Simulation for more information about MAFIC files. 

¶ MAFIC Mesh brings in MAFIC mesh files (.mafic_input, .maf, .mff, .mafic, .mft or .rst) 

¶ Seismic Data import seismic cube data or microseismic point data (.segy). 

¶ Fluid Database import fluid database used to store hydraulic fracturing fluids (*.hff or 

*.txt). 

¶ Merge from FracMan File merges objects from other FracMan project files (.frd). 

¶ FracMan Object File imports objects from FracMan object files (.fro). 

When you have selected the type of file you wish to import, FracMan will bring up a browser 

dialog box in which you can specify the format, name and directory of the file which you wish to 

import.   
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Only files with applicable extensions will be shown as available to import.  For instance, if you 

have selected Log ASCII Standard as the file format you wish to import, files with extension .txt 

will not appear in the browser window even if there are such files in the shown directory.  In 

order to change the file format you wish to import, you must click on the drop-down menu next 

ǘƻ άCƛƭŜǎ ƻŦ ǘȅǇŜΥέΦ  ¢Ƙƛǎ ǿƛƭƭ ōǊƛƴƎ ǳǇ ŀ ƭƛǎǘ ƻŦ ŀƭƭ ǇƻǎǎƛōƭŜ ŦƻǊƳŀǘǎ ǳƴŘŜǊ ǘƘŜ ǘȅǇŜ ƻŦ Řŀǘŀ ȅƻǳ ƘŀǾŜ 

selected.  If your file extension is not in the list and you know that it is in one of the available 

formats, you may type * into the drop-Řƻǿƴ ƳŜƴǳ ƴŜȄǘ ǘƻ άCƛƭŜ ƴŀƳŜΥέ and click on Open.  This 

will make all files in the shown directory visible, no matter what file extensions they have.  Then 

you may select the appropriate file and open it.  Note: if your file is not in the appropriate 

format, it will not load. 

 

When you have the desired file selected ς the name of the file should appear in the box next to 

άCƛƭŜ ƴŀƳŜΥέ ς click the Open button.  Many file formats will load automatically at this point, but 

some types, such as point data, will bring up a dialog box asking you to identify the columns in 

your data. 
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FracMan automatically guesses what each column is based on the header for each column.  

Clicking the Guess Columns button will also check the column headers for clues as to what the 

columns contain. When manually selecting columns, the user can specify the unit and precision 

as well as the data type and name. In order to specify what type of data each column contains, 

you must click on the title of the column. Make sure that the columns have been correctly 

identified before clicking the OK button.  If the type of data contained in that column is not in 

ǘƘŜ ƭƛǎǘΣ ȅƻǳ Ƴŀȅ ǎŜƭŜŎǘ άLƎƴƻǊŜέ ŀƴŘ ǘƘŜ ǇǊƻƎǊŀƳ ǿƛƭƭ ƴƻǘ ǘŀƪŜ ǘƘŜ ŎƻƭǳƳƴΩǎ Řŀǘŀ ƛƴǘƻ ŀŎŎƻǳƴǘΦ  

Doing this keeps FracMan from trying to read the data and becoming confused.  Clicking on the 

Ignore All ōǳǘǘƻƴ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎŜǘ ŀƭƭ ŎƻƭǳƳƴ ŎƻƴǘŜƴǘ ƭŀōŜƭǎ ǘƻ άLƎƴƻǊŜέΦ  hƴŎŜ ȅƻǳ 

imported your file, FracMan will remember your column specifications for all future imported 

files of the same format. 

 

When you have finished labeling your columns, enter the line number on which data begins in 

the box in the upper left-hand corner of the dialog όάCƛǊǎǘ wƻǿ ǘƻ 9ȄǘǊŀŎǘ {ǘŀǊǘƛƴƎ [ƛƴŜ ІΥέύΦ  ¢Ƙƛǎ 

will be the first line in the file after the header information.  If there is no header, just raw data, 

enter 1 in this box.  

 

Once all of this information has been specified, you may click the OK button, and FracMan will 

load your data file.  You can check to see whether the file was successfully imported by checking 

the Objects window.  If the import was successful, a new object will have appeared here, even if 

it does not show up in the Visualization window.   
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Imported objects in the Object window are grouped under blanket categories based on their 

ǘȅǇŜΦ  CƻǊ ŜȄŀƳǇƭŜΣ ǿŜƭƭ ǘǊŀŎŜǎ ǿƛƭƭ ōŜ ƎǊƻǳǇŜŘ ǳƴŘŜǊ ά²ŜƭƭǎέΣ ǿƘƛƭŜ ƛƳŀƎŜ ƭƻƎǎ ŀƴŘ hw{ Řŀǘŀ 

ǿƛƭƭ ōŜ ƎǊƻǳǇŜŘ ǳƴŘŜǊ ά²Ŝƭƭ [ƻƎǎέΦ  !ƭƭ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ƎǊƻǳǇŜŘ ǳƴŘŜǊ ά{ŎŜƴŜέΦ  Lƴ ƻǊŘŜǊ ǘƻ 

display children for each parent category, simply click on the + next to the category name.  The 

children will appear and the + will change to a -.  To hide the children again, click on the ς and 

they will disappear. 

 

Export  

This menu item allows you to send data out of a FracMan file into its own separate file.  This 

makes it possible to import FracMan data into other programs.  FracMan can export several 

different types of file. 

¶ Fracture File allows you to export all fractures and fracture sets in your file as FracMan 

fracture files (extension .fab), GoCAD surface files describing your fractures (.ts), and 

MaficOil compatible fracture data (.itm_fra). 

¶ Well exports a FracMan model file (.sab) containing all wells in your file. 

¶ Grid takes the selected grid and exports it as an ECLIPSE grid (.grd or .grdecl), a stress 

field grid (.str), a FracMan fracture file (.fab), or a RESCUE grid (.bin or .txt).  At least one 

grid must be selected before this function can be called. 

¶ Surface allows the selected surfaces to be exported to GoCad (.ts). 

¶ Object Properties ŜȄǇƻǊǘ ŀƴ ƻōƧŜŎǘΩǎ ǇǊƻǇŜǊǘƛŜǎ ǘƻ ŀ ƎŜƴŜǊƛŎ ǇǊƻǇŜǊǘȅ ŦƛƭŜ όΦǘȄǘύ ƻǊ ŀ D{[ƛō 

simplified GEOEAS file (.txt). 

¶ FracMan Object(s) select objects from the current project and save them in the 

FracMan Object file format (.fro). These can be imported into other FracMan projects.  

¶ Mafic Definition File creates a MAFIC-compatible well data file (.sab). 

¶ FracMan Definitions select definitions from the current project and save them in the 

FracMan Object file format (.fro). These can be imported into other FracMan projects. 

¶ Screen Capture save the current contents of the Visualization window in any of the 

following formats: 

o Encapsulated Post-Script (.eps) 

o Portable Document format (.pdf) 

o Scalable Vector Graphics (.svg) 

o BMP (.BMP, .DIB, .RLE) 

o JPEG (.JPG, .JPE, .JRLE) 

o GIF (.GIF) 

o TIFF (.TIF, .TIFF) 

o PNG (.PNG) 

¶ Fluid Database Export the database of hydraulic fracturing fluids (*.hff). 

¶ 3D PDF Export a visualization of fractures, wells, well logs, point data and surface 

objects to a 3D PDF file. 
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When you select one of these file types to export, the program will bring up a browser dialog 

that allows you to specify the format, name, and directory of the export file you wish to create.  

The available formats will be displayed when you click on the drop-Řƻǿƴ ƳŜƴǳ ƴŜȄǘ ǘƻ ά{ŀǾŜ ŀǎ 

ǘȅǇŜΥέΦ  {ŜƭŜŎǘ ǿƘƛŎƘ ƻŦ ǘƘŜǎŜ ȅƻǳ ǿƛǎƘ ǘƻ ŎǊŜŀǘŜΦ  ¢ȅǇŜ ǘƘŜ ƴŀƳŜ ŦƻǊ ȅƻǳǊ ŦƛƭŜ ƛƴ ǘƘŜ ōƻȄ ƴŜȄǘ ǘƻ 

άCƛƭŜ ƴŀƳŜΥέΦ  ²ƘŜƴ ȅƻǳ ƘŀǾŜ ŘƻƴŜ ǘƘŜǎŜ ǘƘƛƴƎǎΣ ǇǊŜǎǎ ǘƘŜ Save button, and the exported file 

will be created in your chosen directory. 

Recent Files  
FracMan displays a list of quick links to the last six FracMan files that you have saved.  This list is 

found between the Export and Exit tabs on the File menu.  The files are numbered and listed 

from most recent to least.  You may open the file directly from here by clicking on its name.  This 

avoids the hassle of browsing through many directories looking for the file you were last 

working on.  When a FracMan file not on the list is opened or saved, the last file on the list will 

be dropped and the most recent one added to the top of the list. 

Exit  

This item quits the FracMan program entirely.  If you have a FracMan file open, the program will 

prompt you to save.  If you click Cancel, the program will return to its previous state without 

quitting.  If you click No, the program will quit without saving and any unsaved changes will be 

lost.  If you click Yes, FracMan will ask you to specify what to save the file as and where.  If you 

click Save without changing the file name or directory, the file will be saved and overwrite the 

previous saved version. 

Edit  Menu 
The Edit menu allows you to modify object properties, select and delete specific objects, filter 

objects into subsets, organize how the objects are displayed, and edit object geometry. 

Undo  
To undo an operation, click Edit > Undo on the menu bar.  The Undo function will be enabled 

only if the previous operation can be undone.  To prevent memory leakage, not all processes 

support the Undo function.  In general, operations such as object creation or deletion cannot be 

undone, while operations that transform an object, such as moving or scaling, can.  

Redo 

The Redo function is only enabled after the Undo function is used. It reverses the previous 

ŀŎǘƛƻƴ ƻŦ ǘƘŜ ά¦ƴŘƻέ ŦǳƴŎǘƛƻƴΦ 

Delete Selected  
This deletes the selected object or objects from the file.  Once an object is deleted, it cannot be 

recovered.  Objects can also be deleted by selecting them in the Objects panel and either hitting 

Delete on the keyboard or clicking the  button on the toolbar. 

Delete Definitions  
You can delete multiple definitions at once by selecting "Delete Definitions" and selecting the 

definitions you want deleted. 
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Checking the root objects will select all objects of that type for deletion. 

Delete Definitions cannot be undone. 

Modify Properties    
This activates the Properties window where you can edit, add, or remove properties from an 

object.  This window is activated also by right-clicking on an object in the Objects window and 

selecting Edit Properties. See Properties Bar for more information. 

Translate/Scale Object Geometry  
This menu option allows you to edit the position, orientation, and size of any object in the 

project.  Select the object whose geometry you wish to modify in the Objects window and select 

άTranslate/Scale hōƧŜŎǘ DŜƻƳŜǘǊȅέ ǳƴŘŜǊ ǘƘŜ 9Řƛǘ ǘŀō ƻƴ ǘƘŜ ŦƛƭŜ ƳŜƴǳΦ  hƴ ǎƻƳŜ ƻōƧŜŎǘǎΣ ǎǳŎƘ 

as wells, you may also right-click on ǘƘŜ ƻōƧŜŎǘ ƴŀƳŜ ŀƴŘ ǎŜƭŜŎǘ ά¢ǊŀƴǎƭŀǘŜκ{ŎŀƭŜ DŜƻƳŜǘǊȅέΦ  

You may select multiple objects to edit at once; the change in scale, position, or angle will be 

applied to all selected objects.  A dialog box will appear asking you to specify how the object is 

to be altered.  You must first select the radio button next to the operation you wish to perform. 
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¶ Position (Move to XYZ):  You enter the new x-, y-, and z-coƻǊŘƛƴŀǘŜǎ ƻŦ ǘƘŜ ƻōƧŜŎǘΩǎ 

center or minimum.   

¶ Translate (Offset by XYZ):  Here you may specify how many units you wish to move your 

object. ¢ƘŜ ŜƴǘŜǊŜŘ ǾŀƭǳŜ ǿƛƭƭ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ƻōƧŜŎǘ ŎŜƴǘŜǊΩǎ ŎƻƻǊŘƛƴŀǘŜǎΤ ƴŜƎŀǘƛǾŜ 

values are acceptable. 

¶ Scale:  This allows you to change the units of the object from feet to meters or meters to 

feet using the Selection Center option, or to change the scale of the object in the given 

direction by the specified number for a more general function.  FracMan takes the 

absolute value of the entered number as the scaling factor; thus, negative values are 

treated the same as positive. 

¶ Rotate:  Enter here the number of degrees about the given axis by which you wish to 

rotate the object.  Rotation is clockwise and pivots around the point specified in the 

Relative To section. Positive or negative values are accepted.   

 

Duplicate Object  
This function allows you to select one or more objects and make an exact, independent 

duplicate of each object.  Simply select the object(s) you wish to copy in the Objects window and 

click Edit > Duplicate Object from the menu bar.  Duplicate objects will appear in the Objects 

ǿƛƴŘƻǿΣ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ƴŀƳŜ ŀǎ ǘƘŜ ƻǊƛƎƛƴŀƭ ƻōƧŜŎǘ Ǉƭǳǎ ǘƘŜ ǎǳŦŦƛȄ άψ/ƻǇȅψмέΦ ¢ƘŜ ǎŜŎƻƴŘ ŎƻǇȅ 

ƻŦ ǘƘŜ ǎŀƳŜ ƻōƧŜŎǘ ǿƛƭƭ ƘŀǾŜ ǘƘŜ ǎǳŦŦƛȄ άψ/ƻǇȅψнέ ŜǘŎΦ Warning: large objects may take a long 

time to duplicate and may use a great deal of memory. 

Copy to Spreadsheet  

This operation copies data from histograms, stereonets and result views to the clipboard in list 

format. With the histogram or stereonet windows open in the Visualization panel, select Copy to 



 

 

 
 32 

 

Spreadsheet from the Edit menu. The result object may be selected in the Objects window and 

this option will be activated in the Edit menu. 

Well  

The Well menu item on the Edit menu provides the following sub-menu functions for Wells and 

Well Logs: 

¶ Edit Well 

¶ Resample Well Path 

¶ Offset/Scale Intervals 

¶ Add Interval Set 

¶ Create Intervals From Objects 

¶ Create Regions Around Wells 

¶ Merge Well Logs 

¶ Create Data Subset 

¶ Create Log Subsets from Intervals 

¶ Create Subsets from Categories 

Grid  
The Grid menu item on the Edit menu provides the following sub-menu functions for Grids: 

¶ Compute 

o Compute Grid Cell Volume 

o Compute Grid Cell Height 

o Compute Grid Cell IJ Dimensions 

o Compute Grid Cell XY Area 

o Convert Tensor To Principal Vector 

o Dipole Sonic To Elastic Material Properties 

o Compute Coordinate Frame 

o Create Brittleness Properties 

o Compute Grid Mean Layer Height 

¶ Extract Surface 

¶ Create Sub-Grid 

¶ Merge Layers 

¶ Mark Cells 

¶ Flip Cell IJK Order 

¶ Create Stress Properties 

¶ Create Brittleness Properties 

¶ Draw Slices / Subsets 

¶ Refine Grid 

Surface  

The Surface menu item on the Edit menu provides the following sub-menu functions for 

Surfaces: 

¶ Edit Surface Normals 

¶ Apply Texture Map 
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¶ Decimate Surfaces 

¶ Weld Fracture Faces 

¶ Clip Surface 

¶ Convert to Fracture 

¶ Compute Coordinate Frame 

¶ Compute Surface Curvature 

¶ Simplify Surface 

¶ Merge Surfaces 

¶ Trim Surface Outline 

¶ Extract Surface From Selection 

¶ Triangulate Selection 

¶ Convert Region To Surface 

¶ Convert Fracture To Surface 

¶ Split Object By Property Values 

Tracemap  
The TraceMap menu item on the Edit menu provides the following sub-menu functions for 

TraceMaps: 

¶ Simplify Tracemap 

¶ Merge Tracemaps 

¶ Create Data Subset 

¶ Create Subset From Selection 

¶ Compute Segment Orientation 

¶ Disconnect Traces 

Point Data  
The Point Data menu item on the Edit menu provides the following sub-menu for Point Data: 

¶ Convert Object to Points 

¶ Convert Selection to Points 

¶ Merge Point Data Objects 

¶ Delete Duplicate Points 

¶ Apply Coordinate Operation 

¶ Create Surface from Point Data 

Change Colors  

You can change the colors of multiple selected objects at once, either setting them to a single 

color or setting each object to a different color. 

 



 

 

 
 34 

 

 
The selected objects are shown in the list on the left.  Select Fill, Wire or Outline color to change 

ŀƴŘ ŜƛǘƘŜǊ ǎŜƭŜŎǘ ŀ ŎƻƭƻǊΣ ƻǊ ŎƘƻƻǎŜ ά/ȅŎƭŜ /ƻƭƻǊǎέ ǘƻ ǎŜǘ ŜŀŎƘ ƻōƧŜŎǘ ǘƻ ŀ ŘƛŦŦŜǊŜƴǘ ŎƻƭƻǊΦ 

Organize Scene  
As you get more objects and your file becomes increasingly complex, you may need help 

keeping track of things.  To this end, FracMan has a set of handy tools to aid object organization. 

¶ Insert Object Group: creates a new, empty category.  The group appears as a child of 

ǿƘŀǘŜǾŜǊ ƻōƧŜŎǘ ǘƘŜ ǳǎŜǊ ƘŀŘ ǎŜƭŜŎǘŜŘ ǳǇƻƴ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ŎƻƳƳŀƴŘΦ  ¢ƘŜ ƻōƧŜŎǘΩǎ 

name can be changed in the attributes window. 

¶ Sort Children A-Z: puts all children of the selected parent object into alphabetical order 

¶ Sort Children Z-A: puts all children of selected parent into reverse alphabetical order 

¶ Reparent Object(s)Υ ǎǿƛǘŎƘŜǎ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘΩǎ ǇŀǊŜƴǘ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƻōƧŜŎǘΦ  hōƧŜŎǘǎ 

can also be reparented by dragging and dropping.  Simply drag the object onto the 

name of the desired parent and release it.  Multiple objects can be reparented at the 

same time. 

¶ Sanitize Model:  

¶ Set FracWorld (P32) Region: Set the FracWorld Region (same as in the Tools menu). 

Select  
This allows you to specifically select only objects of a certain type or fitting a certain set of 

parameters.   

Create Object Filter  
This allows you to create object subsets or reference sets based on one or more different 

properties.  You may also filter the selected set(s) to a certain percentage of the original 

number. Available objects that can be filtered include Grids, Surfaces, Point Data, Tracemaps, 

Stochastic Fractures, Tessellated Fractures, Intersecting Fractures, Connected Fractures and 

Clusters.  
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In the Objects tab, enter a Name for the Filter if you wish to save it to use again. Saved filters 

will appear in the Definitions window. Select one or more objects to include in your filter. Often, 

you will use a filter to group several fracture sets together, e.g. all the natural fracture sets in 

your model. In this case, just select the objects that you want included and click Apply and 

Reference to create a reference set including just these sets. If you want to select a subset of 

your objects using a Filter, then complete the Elements tab before clicking on Subset or 

Reference. 

 

You build your list of selection criteria in the Elements tab. You may create a list of selection 

criteria or simply choose a Selection Percent to apply to the objects selected in the Objects tab. 

Check the box next to Filter Elements (Verts/Fractures/etc) to activate the fields on this tab. 

 

Property Range:  Use for filtering on numeric properties using minimum and/or maximum 

values. For example, the Elements tab ǎƘƻǿƴ ŀōƻǾŜ ŦƛƭǘŜǊǎ ǘƘŜ ά!ǇŜǊǘǳǊŜέ ǇǊƻǇŜǊǘȅ ǎƻ ǘƘŀǘ ƻƴƭȅ 

fractures having an aperture between 1e-6 and 1e-4 are selected. 

 

Property String: Use for filtering on string/text properties. For example, if a well log has the 

ǇǊƻǇŜǊǘȅ άCǊŀŎǘǳǊŜ¢ȅǇŜέ ǿƛǘƘ ǾŀƭǳŜǎ ƭƛƪŜ ά.95ψ.h¦b5!w¸Σ /hb5ψC!¦[¢Σ 

/hb5ψCw!/ψ{I9!wέΣ ȅƻǳ Ŏŀƴ ǳǎŜ ŀ ŦƛƭǘŜǊ ǘƻ ŎǊŜŀǘŜ ǎǳōǎŜǘǎ ƻŦ ǘƘŜ ǿŜƭƭ ƭƻƎ ǿƛǘƘ ŦǊŀŎǘǳǊŜǎ ǘƘŀǘ 

only contain particular valǳŜǎ ƻŦ άCǊŀŎǘǳǊŜ ¢ȅǇŜέΦ  /ƭƛŎƪ ƻƴ ǘƘŜ ǊŀŘƛƻ ōǳǘǘƻƴ ƴŜȄǘ ǘƻ Property 

String. Select the property that you want matched from the dropdown list next to Name (this is 

άCǊŀŎǘǳǊŜ¢ȅǇŜέ ƛƴ ǘƘŜ ŜȄŀƳǇƭŜ ǎƘƻǿƴύΦ ¢ƘŜƴ ǎŜƭŜŎǘ ǿƘŀǘ ǘȅǇŜ ƻŦ ǎǘǊƛƴƎ ƳŀǘŎƘƛƴƎ ȅƻǳ ǿƻǳƭŘ ƭƛƪŜ 

ǘƻ ŘƻΣ ǘƘŜ ŎƘƻƛŎŜǎ ŀǊŜ ά9ǉǳŀƭέΣ άbƻǘ 9ǉǳŀƭέΣ άLƴ [ƛǎǘέ ŀƴŘ άbƻǘ ƛƴ [ƛǎǘέΦ CƻǊ ǘƘŜ ŦƛǊǎǘ ǘǿƻ ƻǇǘƛƻƴǎΣ 
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ά9ǉǳŀƭέ ŀƴŘ άbƻǘ 9ǉǳŀƭέΣ Ƨǳǎǘ ǎŜƭŜŎǘ ƻƴŜ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ ǾŀƭǳŜǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ŘǊƻǇ-down list 

on the right. For the two list options, type in a comma-separated list into that drop-down list 

containing the values that should be included: 

 
Click Apply to add that filter criteria to the list shown in the text area on this tab.  

 

Region TestΥ ¦ǎŜ ŀ wŜƎƛƻƴ ¢Ŝǎǘ ŎǊƛǘŜǊƛƻƴ ǘƻ ǎŜƭŜŎǘ ƻōƧŜŎǘ ǿƛǘƘ ŜƛǘƘŜǊ ǘƘŜƛǊ ά/ŜƴǘŜǊ LƴǎƛŘŜέ ƻǊ 

ά/ŜƴǘŜǊ hǳǘǎƛŘŜέ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ǊŜƎƛƻƴΦ 
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Applying Multiple Criteria:  To use more than one filter criteria, first create the first filter using 

ƻƴŜ ƻŦ ǘƘŜ ǘƘǊŜŜ ƻǇǘƛƻƴǎΣ άtǊƻǇŜǊǘȅ wŀƴƎŜέΣ άtǊƻǇŜǊǘȅ {ǘǊƛƴƎέ ƻǊ άwŜƎƛƻƴ ¢ŜǎǘέΦ  {ŜƭŜŎǘ ŜƛǘƘŜǊ 

ά!b5έ ƻǊ άhwέ ŦǊƻƳ ǘƘŜ ŘǊƻǇ-Řƻǿƴ ƭƛǎǘ ōŜƭƻǿ άwŜƎƛƻƴ ¢Ŝǎǘέ ŀƴŘ ŎƭƛŎƪ ƻƴ !ǇǇƭȅΦ ¢Ƙƛǎ ǿƛƭƭ ŀŘŘ ǘƘŜ 

first criteria to the filter and will be displayed in the text area on this tab. Then click on the Add 

button to the right of the text area to create a second ŦƛƭǘŜǊ ŎǊƛǘŜǊƛŀΦ ¸ƻǳ ǿƛƭƭ ǎŜŜ ŜƛǘƘŜǊ ά!b5έ ƻǊ 

άhwέ ŀǇǇŜŀǊ ŀŦǘŜǊ ǘƘŜ ŦƛǊǎǘ ŦƛƭǘŜǊ ŎǊƛǘŜǊƛŀΦ /ǊŜŀǘŜ ȅƻǳǊ ǎŜŎƻƴŘ ŎǊƛǘŜǊƛŀ ǎƛƳƛƭŀǊ ǘƻ Ƙƻǿ ǘƘŜ ŦƛǊǎǘ ǿŀǎ 

created. 

 

Selection Percent:  Whether or not you have selected a property to filter on, you can choose a 

smaller subset to select by checking Selection Percent and entering a number between 0 and 

100. For example, you may want to create a subset of 10% of your fractures, randomly selected. 

For this case, you would select the fracture sets on the Objects tab, check the Filter elements 

box at the top of the Elements tab and check the Selection Percent checkbox entering the value 

10 into the field on the right. Click Apply to save the definition and Subset to create a new 

Fracture set containing only 10% of the original fracture set. If you have also applied a filter, the 

filter will first be used, and then the selection percent will be applied to that selection. This 

function works a bit differently for the Reference or Subset buttons. A Reference object will 

have exactly the entered Selection Percent while the Subset will apply this Selection Percent as a 

probability associated with each element, so will have a resulting object that is close to having 

the specified Selection Percent, but not necessarily the exact number. 
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Changing the Criteria Definition:  To edit or delete a criterion, select it from the text area box. 

Once it is selected, you can change the values and click on Apply, or click on the Del button to 

remove it. Click Apply to save the definition when you are done editing. 

 

Apply:  Click on this button to save the current definition. It will appear in the Definitions 

window ǳƴŘŜǊ ά9ƭŜƳŜƴǘ CƛƭǘŜǊǎέ ǿƛǘƘ ŀƴ ƛŎƻƴ showing what type of object it is defined for. 

 

Select: This will select the filtered objects in the Objects window and change their display in the 

Visualization window. It does not create a new subset or reference set. This is very handy for 

previewing your filter. 

 

Reference: Click on this if you want to create a new Reference Set based on your filter. See the 

Manual section Create Reference From Selection for more information about characteristics of 

Reference Sets. This will create a new top-level reference object, it is not a child of the original 

set. 

 

Subset: This label is somewhat misleading as it also creates reference sets. This will create one 

or more new reference sets that are children of the original objects selected with the filter. It 

will appear as a child of the original set (if only one was used). If multiple objects were included 

in the filter, there will be a child object for each of them, each containing a subset of the parent 

set. If you want to convert this fracture reference set child object into an independent object, 

use the Fracture->Convert to Fracture Set functionality. 

 

Close and Cancel: Close the Object Filter dialog without saving. This is the same as clicking on 

the  icon at the top right corner of the dialog. 

Select Objects  
Select Objects brings up a dialog allowing you to select in the Objects window only a certain 

ǘȅǇŜ ƻŦ ƻōƧŜŎǘ ƻǊ ƻōƧŜŎǘǎ ǿƛǘƘ ŀ ǎǇŜŎƛŦƛŜŘ ƴŀƳŜΦ  ά²ƛƭŘŎŀǊŘǎ hYέ ƳŜŀƴǎ ǘƘŀǘ ȅƻǳ Ŏŀƴ ŀƭǎƻ ǎŜŀǊŎƘ 

for objects with a specified string in the name with a placeholder for other characters.  An 

asterisk means any set of characters may fit into the space occupied therewith; a question mark 

means any single character may occupy that slot.   
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Select Element By Index  
Select Element By Index brings up a dialog that allows you to select an element (vertex, face, cell 

etc) by its numeric index and inspect its properties location etc in the attributes window. 

 

Copy Selected Object Names  

Select Faces, Vertices, and Cells   
Select Faces, Vertices, and Cells use the same mechanism as the Object Filter to select certain 

portions of an object, thus allowing you to move or modify only the selected elements rather 

than the entire object.  

 

Select Lines  
Select Lines is used to select traces from a tracemap object. These are also avalable from the 

Tool Bar. 

Area Select Mode  
Select all objects within a user-specified area. Drag the mouse to choose the area. All objects 

that partially or fully reside in that projected area in 3D space are selected. 



 

 

 
 40 

 

Translate/Ro tate Selection Mode  
Switch between translate and rotate modes to aid in object selection. 

Create Reference From Selection  
After selecting some objects in the scene, save them as a reference object in the project. 

Draw Traces Mode  
It is often convenient to be able to draw traces onto a surface.  

This menu item will enter trace drawing mode on the 

ŎǳǊǊŜƴǘƭȅ ǎŜƭŜŎǘŜŘ ǎǳǊŦŀŎŜΦ  tǊŜǎǎ Ψ¢!.Ω ǘƻ ǎǘŀǊǘ ŀ ƴŜǿ ǘǊŀŎŜΣ 

ǇǊŜǎǎ Ψ9{/Ω ǘƻ ŎŀƴŎŜƭ ǘƘŜ ŎǳǊǊŜƴǘ ǘǊŀŎŜΦ  ²ƘŜƴ ƛƴ ǘƘƛǎ ƳƻŘŜ 

you can click/drag on a surface to define trace segments.  

{ŜƭŜŎǘ Ψ{ŀǾŜ /ǳǊǊŜƴǘ ¢ǊŀŎŜƳŀǇΩ ǘƻ ǎǘƻǊŜ ǘƘŜ ŘŜŦƛƴŜŘ ǘǊŀŎŜǎ ŀǎ 

a new object.   

 

Measure  
Measure distances between points on a single surface or 

between multiple surfaces.   

{ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ ǎǳǊŦŀŎŜ ƻōƧŜŎǘǎ ŀƴŘ ǎŜƭŜŎǘ ΨaŜŀǎǳǊŜΩΣ ƭŜŦǘ 

click anywhere on any of the surfaces and drag, the 

measurement will remain until you change modes or click.   

tǊŜǎǎ ǘƘŜ Ψ¢!.Ω ƪŜȅ ǿƛƭƭ ǎǘƻǊŜ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴǘƻ ȅƻǳǊ 

model as a pair of point markers.   

 

You can change the way the 

measurement is displayed by 

selecting the child point marker 

and setting options in the 

attributes bar. 

 

Measure: Check this box to make 

this point a measurement and to 

display the distance to the parent 

point marker. 

 

Measure Position [0-1]: Use this to 

move the displayed distance from 

one end of the line to the other 

(or more likely somewhere in 

between). 
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Set Model Origin  
CǊŀŎaŀƴ Ƙŀǎ ŀƴ ƛƴǘŜǊƴŀƭ άƳƻŘŜƭ ƻǊƛƎƛƴέΣ ŀƭƭƻǿƛƴƎ ƛǘ ǘƻ ǘǊŜŀǘ ǘƘŜ ƻōƧŜŎǘǎ ƛƴ ǘƘŜ ƳƻŘŜƭ ŀǎ ƛŦ ǘƘŜȅ 

were centered around (0,0,0).  This is only an internal function and will not affect displayed or 

exported model coordinates.   If you wish to change the model origin, you may do so by 

selecting 9Řƛǘ Ҕ {Ŝǘ aƻŘŜƭ hǊƛƎƛƴΧ on the menu bar. This can be especially useful when the 

model is stored using UTM coordinates (see section on Handling UTM Coordinates for details). 

 

You may change the origin to: 

A custom point, whose 

coordinates you must specify in 

the X, Y, and Z boxes on the right 

side of the dialog box, 

The point with coordinates 

όлΣлΣлύΣ ǿƘƛŎƘ ƛǎ CǊŀŎaŀƴΩǎ 

default origin, 

The center point of all the 

objects currently contained in 

your model, which FracMan will 

automatically calculate and input 

for you, 

The point in your model whose 

coordinates are smallest, or 

¶ The coordinates of a given point marker object or well. 

 

When you have chosen your desired relative origin, hit OK.  There will be no visible changes; 

ƘƻǿŜǾŜǊΣ ǿƘŜƴ ȅƻǳ ŎŜƴǘŜǊ ȅƻǳǊ άǎŎŜƴŜέ ƛǘ ǿƛƭƭ ŎŜƴǘŜǊ ƻƴ ȅƻǳǊ ǎŜƭŜŎǘŜŘ ƻǊƛƎƛƴΦ  ¢Ƙƛǎ ƛǎ 

particularly handy when translating objects great distances, as FracMan does not automatically 

update the model origin to match the model center. 

 

The set model origin operation moves the global origin and adjusts the position of all objects 

accordingly.  If you want to change the model position, you can move the model to a new global 

origin by selecting the Scene object in thŜ ƻōƧŜŎǘǎ ōŀǊ ŀƴŘ ǎŜƭŜŎǘƛƴƎ ά¢ǊŀƴǎƭŀǘŜ κ {ŎŀƭŜ hōƧŜŎǘ 

DŜƻƳŜǘǊȅέ ŦǊƻƳ ǘƘŜ ά9Řƛǘέ ƳŜƴǳΦ  ¢Ƙƛǎ ǿƛƭƭ ŀŘƧǳǎǘ ǘƘŜ Ǝƭƻōŀƭ ƻǊƛƎƛƴ ǿƛǘƘƻǳǘ ǳǇŘŀǘƛƴƎ ǘƘŜ 

position of objects relative to that point. 

Rename Objects  
Select the objects that you want to rename in the ObjeŎǘ ǿƛƴŘƻǿΣ ǘƘŜƴ ǎŜƭŜŎǘ άwŜƴŀƳŜ hōƧŜŎǘǎέ 

from the Edit menu. 
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Search and Replace  
The Search and Replace feature of the Rename Objects dialog can be used to replace part of the 

name of an existing object with a new name. 

 
Prepend/Append  
The Prepend/Append will rename the object with a specified name in front of the original name 

and a specified name at the end of the original name. 

 
 

Regular Expression  
The Regular Expression box allows the User to use more complex naming conventions. 

 



 

 

 
 43 

 

View Menu  
This menu allows you to select which panels and panes FracMan displays.  Some of the options 

show available panels for display while others affect details of what gets displayed in each 

panel. An orange outline around the icon or a check mark next to a panel name signifies that it is 

already being displayed.  In order to show a panel that is hidden, just click on its name in this 

list.   

¶ Objects: panel that lists all objects in your FracMan file. 

¶ Attributes: panel that allows you to see and modify the properties of a selected object. 

¶ Definitions: panel that lists all definitions you have generated in your file, including 

fracture set definitions, critical stress analyses, stored views, and filters. 

¶ Properties: panel that allows you to manage the selected object properties not listed as 

attributes. 

¶ Legend: panel containing a colored bar keyed to number values that allows you to 

visualize properties graphically at a glance. 

¶ Model Scale: a box with scale markers that appear in the Visualization window behind 

the entire scene to give a scale. See Manual section on Model Scale for more detail. 

¶ Notes: panel that allows you save comments about the object currently selected in the 

Objects window. 

¶ Timeline:  panel that allows you to create an animation for visualizing a series of 

properties on an object (like well test results) or for visualizing a single property where 

the values represent time (like hydraulic fracturing). 

¶ Log: ǇŀƴŜƭ ǘƘŀǘ ǘǊŀŎƪǎ ǘƘŜ ǳǎŜǊΩǎ ŀŎǘƛƻƴǎ ƛƴ CǊŀŎaŀƴΣ ǊŜŎƻǊŘƛƴƎ ŎƻƳƳŀƴŘǎ ŀs they are 

enacted in macro-language format. 

¶ Lock Docking: panels can be locked in place to prevent inadvertent moving around. 

¶ Toolbars 

o Toolbar: contains pictorial icons that serve as shortcuts for common commands; 

usually shown at top of screen just below menu bar. 

o Random Seed Toolbar: allows easy access to view/set random seed. 

o View Toolbar: allows easy access to change the Z scale shown in the scene. 

¶ Menu Bar: uncheck to hide the menu bar; to get the menu bar visible again, use the 

shortcut Ctrl-Shift-M or right-click on the top border of the application and select Menu 

Bar. 

¶ Status Bar: bar at bottom of FracMan main window that gives a brief description of 

what a command does when the user mouses over that command. 

¶ Colormap: opens same options for color visualization as from right-clicking on the 

Legend panel. 

¶ Set Background: opens a dialog window to set the background color of the Visualization 

window. See Manual section on Set Background for more detail. 

¶ Set Fracture Percent: use to choose what percentage of fractures to display in the 

visualization window. See Manual section on Set Fracture Percent for more detail. 
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¶ Store Current View: saves your current view of the Visualization ǿƛƴŘƻǿΩǎ ŎƻƴǘŜƴǘǎ ŀǎ ŀ 

Definition. See Manual section on Store Current View for more detail. 

¶ Visibility Region 

o Set Visibility Region 

o Clear Visibility Region 

¶ Show Full Screen: use this option to have the Visualization window fill the monitor 

screen. 

¶ Show View Legend: toggle this option on/off to show or hide the legend in the 

Visualization window. 

¶ Show View Axis: toggle this option on/off to show the orientation axis in the 

Visualization window. 

¶ High Resolution Screen Capture: take screen shots at higher than screen resolution. See 

Manual section High Resolution Screen Capture for more detail. 

¶ Zoom: The sub-menu options under Zoom manipulate the view in the Visualization 

window. These options are all available as Toolbar buttons. 

o Zoom To Scene Extents 

o Zoom To Selection 

o Align View 

o Perspective / Orthographic 

o Plan View 

o North View 

o South View 

o East View 

o West View 

o Enable Spin 

¶ Enable Transitions: show intermediate views in the object window when changing from 

one view to another, thus allowing a smooth visual transition from one viewpoint to 

another as when zooming in or out or rotating the model. Disable this option if the 

rendering speed is slow to improve performance. 

¶ Draw Vectors: opens the Visualize Arrows dialog so that vectors can be displayed. 

¶ Hide Vectors: Hides any currently visible vectors, this is the same as unchecking the 

Visible property in the Visualize Arrows dialog. 

Model Scale  
Parameters controlling the model scale can be accessed from the Attributes panel of the Scene 

object in the View Scale section. 

¶ Mark Spacing X, Y, Z: control the grid spacing on the model scale box in three directions. 

The value entered is the space between grid marks in the project unit of length. A value 

of -1 lets the program decide on an appropriate spacing. 

¶ Scale Fill: color of scale box 

¶ Scale Line: color of grid lines and axis labels 

¶ Draw Scale X,Y,Z Labels: toggle display of scale labels 
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¶ XY Scale Local: use local coordinates (especially useful when data is in UTM)  

¶ X Scale TVDSS: use total vertical depth instead of Z values 

 

Set Background    
¢Ƙƛǎ ŎƻƳƳŀƴŘ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ±ƛǎǳŀƭƛȊŀǘƛƻƴ ǿƛƴŘƻǿΩǎ ōŀŎƪƎǊƻǳƴŘ ŎƻƭƻǊΦ  Choose a top 

and bottom color or select one of the presets from the list on the left. 

 

Set Fracture  Percent    
When you generate an extremely large fracture set, FracMan has a hard time displaying every 

single fracture.  Instead, it will show only a percentage of the fractures.  When less than 100% of 

fractures are displayed, a notification will appear at the bottom of the Visualization window: 

 
You can choose what percentage of fractures FracMan shows.  Enter any integer value from 0 to 

млл ƛƴ ǘƘŜ ōƭŀƴƪ ƴŜȄǘ ǘƻ άtŜǊŎŜƴǘŀƎŜ ƻŦ CǊŀŎǘǳǊŜǎ 5ƛǎǇƭŀȅŜŘΥέΦ  ¢ƘŜƴ Ƙƛǘ hYΦ  ¢ƘŜ ŦŜǿŜǊ ŦǊŀŎǘǳǊŜǎ 
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ȅƻǳ ƘŀǾŜ ŘƛǎǇƭŀȅŜŘΣ ǘƘŜ ŦŀǎǘŜǊ CǊŀŎaŀƴΩǎ graphics will be able to draw them as you rotate or 

translate the fracture set. 

Store Current  View   
¢Ƙƛǎ ǎŀǾŜǎ ȅƻǳǊ ŎǳǊǊŜƴǘ ǾƛŜǿ ƻŦ ǘƘŜ ±ƛǎǳŀƭƛȊŀǘƛƻƴ ǿƛƴŘƻǿΩǎ ŎƻƴǘŜƴǘǎ ŀǎ ŀ ŘŜŦƛƴƛǘƛƻƴ ƛƴ ǘƘŜ 

Definitions pane.  When you wish to return to the saved view, right click on the name of your 

saved view in the Definitiƻƴǎ ǇŀƴŜ ŀƴŘ ǎŜƭŜŎǘ ά9ȄŜŎǳǘŜέΦ  ¢Ƙƛǎ ǿƛƭƭ ǊŜǘǳǊƴ ǘƘŜ ±ƛǎǳŀƭƛȊŀǘƛƻƴ 

ǿƛƴŘƻǿΩǎ ŘƛǎǇƭŀȅ ǘƻ ǘƘŜ ǎŀǾŜŘ ǇŜǊǎǇŜŎǘƛǾŜΦ  ¸ƻǳ Ƴŀȅ ǊŜƴŀƳŜ ȅƻǳǊ ǎŀǾŜŘ ǾƛŜǿ ōȅ ǊƛƎƘǘ ŎƭƛŎƪƛƴƎ 

ƻƴ ƛǘ ŀƴŘ ǎŜƭŜŎǘƛƴƎ άwŜƴŀƳŜέ ƻǊ ȅƻǳ Ƴŀȅ ŎƻǇȅ ƛǘ ōȅ ǎŜƭŜŎǘƛƴƎ ά5ǳǇƭƛŎŀǘŜ 5ŜŦƛƴƛǘƛƻƴέΦ  ά{ǘƻǊŜέ 

updates the saved view to the current view.  Once you have saved a view, you may return to it 

at any time.   

 

Note: the stored view only saves the angle, zoom, and perspective of your current Visualization 

view.  It does not save the current state of the objects in the window.  A restored view will not 

restore objects that have since undergone change to the state they were in when you saved the 

view. 

 

Visibility Region   
¢Ƙƛǎ ǎŜǘǎ ǘƘŜ ǎŜƭŜŎǘŜŘ ǊŜƎƛƻƴ ŀǎ ǘƘŜ άǾƛǎƛōƛƭƛǘȅ ǊŜƎƛƻƴέΣ 

hiding everything outside of that region so that only 

the contents of the chosen region are displayed.  For 

instance, if a fracture intersects the visibility region, 

only the portion of the fracture inside the region will 

be shown.  Set Visibility Region allows you to select 

which region you wish to be the visibility region from a 

list of all available regions.  Simply check the box next 

to the region you wish to be your visibility region and 

hit OK. 

 

¢ƘŜ ά{Ŝǘ CǊŀŎ²ƻǊƭŘ wŜƎƛƻƴ ǘƻ ǎŀƳŜέ ƻǇǘƛƻƴ ŜƴǎǳǊŜǎ 

that fracture intensities are calculated based on the 

selected region as well.  (The FracWorld Region is 

discussed in greater detail below under the Tools 

Menu.)  Clear Visibility Region resets the visibility 

region to the entire scene so that all displayed objects are again visible, no matter their location. 

 

High Resolution Screen Capture  
You can now take screen shots at higher than screen resolution.   
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These images are useful for publication where high 

ŘǇƛ ƛƳŀƎŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘΦ  {ŜƭŜŎǘ άIƛƎƘ Resolution 

{ŎǊŜŜƴ /ŀǇǘǳǊŜέ ŀƴŘ ŜƴǘŜǊ ŀ ǎŎŀƭŜ ŦŀŎǘƻǊ ς the 

resulting image will be captured at this many times 

the size of the current window.  You can save the 

image to the clipboard or save it directly to file in a 

number of different image formats.  For best results 

ȅƻǳ ǎƘƻǳƭŘ ŀƭǎƻ ǎŜƭŜŎǘ ά9ƴŀōƭŜ aǳƭǘƛǎŀƳǇƭƛƴƎέ ŦǊƻƳ 

ǘƘŜ ά5ƛǎǇƭŀȅ hǇǘƛƻƴǎέ ǇŀƎŜ ƻŦ ǘƘŜ ƻǇǘƛƻƴǎ ŘƛŀƭƻƎΦ 

Fracture  Menu 
Fracture allows you to create and edit fracture objects within your project.   

Insert Single Fracture  
This allows you to place a single fracture of a specific size and orientation at a specific spot in the 

scene.  When you select this command, FracMan brings up a dialog box asking you to define 

certain properties for the fracture. 
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Fracture Set: You can select an existing fracture set to add this fracture to or enter a new name 

and a new set will be created. 

 

Position: You can either specify X-, Y-, and Z-coordinates for the fracture center, or you can 

locate your fracture along a given well at a certain measured depth.  The well will intersect the 

ŦǊŀŎǘǳǊŜ ŀǘ ǘƘŜ ŦǊŀŎǘǳǊŜΩǎ ŎŜƴǘŜǊΦ   

 

Size/Shape: Here you must specify the equivalent radius of the fracture and the number of sides 

you wish it to have.  Because the fracture is not circular, the radius specified is that of a circle 

with the same area and center as the fracture.  Pressing the ΨΦΩ Buttons next to radius or Trend 

will compute a random size or orientation value for quickly creating a number of fractures. 

If you click the Elongation button, you are given another dialog: 

 
 

The Aspect Ratio specifies how much longer you wish the fracture to be than its width.  For 

instance, a fracture twice as long as it is wide has an aspect ratio of two.  The Elongation Axis is 

the axis along which you wish the fracture to be stretched.  

 

Choosing the Tessellated option will create a single fracture composed of triangular elements 

whose size is defined by the Max Element Size option box. Each tessellated fracture is a 

separate Surface object child of the parent fracture set and can be interacted with.  Un-checking 

the Tessellated option will create a single planar polygon fracture, similar to those created by 

Geocellular or Geometric fracture set generation options. The fracture child objects generated 

by this method cannot be interacted with directly, though they can be selected and copied to 

subsets using fracture filters. Tessellated fractures occupy significantly more memory than 

planar polygon fractures. They should only be used in the situation when the fracture generated 

needs to be able to be selected, moved, or edited. 

 

Orientation: You can specify either a pole trend and plunge or a dip and strike for your fracture, 

which will determine its tilt respective to horizontal.  To toggle between pole trend and plunge 

and dip and strike, click the button in the left center of the dialog box.  When the button is 

raised, it says Pole, indicating that orientation is to be given in pole trend and plunge format.  
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When the button is depressed, it reads Dip, indicating orientation is to be given in dip trend, or 

strike, and dip plunge, or dip, format.  /ƭƛŎƪ ƻƴ ǘƘŜ άΦέ .ǳǘǘƻƴ ǘƻ ƎŜƴŜǊŀǘŜ ŀ ǊŀƴŘƻƳ ƻǊƛŜƴǘŀǘƛƻƴΦ 

 

Properties: FracMan allows you to specify the Aperture, Transmissivity, and Storativity of your 

fracture.  Click the drop-down menu under άbŀƳŜέ ǘƻ ǎŜƭŜŎǘ ǿƘƛŎƘ ǇǊƻǇŜǊǘȅ ȅƻǳ ǿƛǎƘ ǘƻ 

ŎƘŀƴƎŜΦ  ¢ƘŜƴ ŜƴǘŜǊ ǘƘŜ ŘŜǎƛǊŜŘ ǾŀƭǳŜ ƛƴ ǘƘŜ ōƻȄ ǳƴŘŜǊ ά±ŀƭǳŜέΦ  ¢ƻƎƎƭƛƴƎ ōŜǘǿŜŜƴ ǇǊƻǇŜǊǘƛŜǎ 

does not reset their assigned values. 

 

hƴŎŜ ȅƻǳ ƘŀǾŜ ŘŜŦƛƴŜŘ ȅƻǳǊ ŦǊŀŎǘǳǊŜΩǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ Ƙƛǘ Insert.  This will generate the fracture.  

It will appear in the Visualization window and in the Objects panel under the parent group 

άCǊŀŎǘǳǊŜ {ŜǘǎέΣ ǳƴŘŜǊ ά{ƛƴƎƭŜ CǊŀŎǘǳǊŜǎέΦ  {ƛƴƎƭŜ ŦǊŀŎǘǳǊŜǎ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ƎǊŜŀǘŜǊ ŘŜǘŀƛƭ ƛƴ ǘƘŜ 

The Theory Behind Fracture Generation section of this manual. 

Define  New Set  

This allows you to create a set of one or more stochastic fractures based on a given suite of 

parameters.  There are six different methods of defining your set:  

Geometric ς generated within a region 

Geocellular ς generated based on a grid 

Geologic ς generated based on a fold model grid or a fault model grid 

Tracemap ς generated along traces on a tracemap 

Stratigraphic ς generated between surfaces 

Layered Fracture Spacing Model ς generated based on layers of a grid 

Stress ς generated based on stress properties of a grid 

Lava Flow Field --  

Insert Single Fracture ς same as Fracture -> Insert Single Fracture 

Create From Point Data ς generated from point data sets 

Fracture Set Definition Summary ς displays a summary screen of all fracture set definitions. At a 

glance, this allows the user to look at all input parameters for all fracture set definitions that are 

being used.  If the user clicks on one of the fracture set names in the report, the actual fracture 

set definition will be brought up so it can be directly edited.   

Condition To Traces --  

Create Pseudo Matrix Fracture --  

 

The Define New Set functions are ŘƛǎŎǳǎǎŜŘ ƛƴ ƳǳŎƘ ƎǊŜŀǘŜǊ ŘŜǘŀƛƭ ƛƴ ǘƘŜ άFractures and 

Fracture Setsέ ǎŜŎǘƛƻƴ ƻŦ ǘƘƛǎ ƳŀƴǳŀƭΦ  hƴŎŜ ȅƻǳ ƘŀǾŜ ŘŜŦƛƴŜŘ ȅƻǳǊ ŦǊŀŎǘǳǊŜ ǎŜǘ ŀƴŘ ŎƭƛŎƪŜŘ OK, a 

ƴŜǿ ŜƴǘǊȅ ǿƛƭƭ ŀǇǇŜŀǊ ƛƴ ǘƘŜ 5ŜŦƛƴƛǘƛƻƴǎ ǇŀƴŜƭ ǳƴŘŜǊ ǘƘŜ ǇŀǊŜƴǘ άCǊŀŎǘǳǊŜ {ŜǘǎέΦ  bƻ ŦǊŀŎǘǳǊŜ 

sets will actually be created until you generate a fracture set based on the definition.   

Edit Selected Set  

This allows you to edit a given fracture definition.  Select the set definition in the Definitions 

panel; then hit this command and FracMan will reopen the definition specification dialog, 

allowing you to alter it.  You may also reopen fracture definitions by right-clicking on the set 

name and selecting Edit Definition.   
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Generate Selected Set  
This generates a fracture set based off of a given definition.  Select the set definition you wish to 

generate in the Definitions panel; then choose this command from the file menu and a new 

fracture set will be generated stochastically, matching your specifications.  A new object will 

ŀǇǇŜŀǊ ƛƴ ǘƘŜ hōƧŜŎǘǎ ǇŀƴŜƭ ǳƴŘŜǊ ǘƘŜ ǇŀǊŜƴǘ άCǊŀŎǘǳǊŜ {ŜǘǎέΣ ŀƴŘ ǘƘŜ ŦǊŀŎǘǳǊŜ ǎŜǘ ǿƛƭƭ ŀǇǇŜŀǊ ƛƴ 

the Visualization window.  You can also create a new set by right-clicking on the definition name 

and selecting Generate Set.  If you select an existing fracture set in the Objects panel and 

execute this command, a new fracture set will be generated to the same specifications as the 

existing set.   

Generate Multiple Sets  
{ŜƭŜŎǘ άDŜƴŜǊŀǘŜ aǳƭǘƛǇƭŜέ ŦǊƻƳ ǘƘŜ ŦǊŀŎǘǳǊŜ ǎŜǘ ŘŜŦƛƴƛǘƛƻƴ ƭŜŦǘ-click menu and you can generate 

multiple iterations / multiple definitions in a single pass. 

 
Just specify the number of sets you wish to generate and specify which definition(s) you wish to 

use. 

Edit  

Scale Fractures  
You can quickly make fractures bigger or smaller with the scale fractures operation.  Select the 

fracture sets or create a fracture filter, then specify the amount you want to scale by.  The scale 

operation does not change the location of the fractures so it should not be used for converting 

between units (feet to meters for instance).  This function also does not affect any of the 

ŦǊŀŎǘǳǊŜΩǎ ǇǊƻǇŜǊǘȅ ǾŀƭǳŜǎΦ 
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Fault Movement  
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The Fault Movement operation provides the ability to simulate discontinuous deformation of a 

fractured rock mass by introducing a linear shear displacement across the fault surface.  The 

fractures lying on the moving side of the fault are displaced. 

 

 In order to use the function you must have a surface in your file that will be used to simulate 

the fault plane.  You may access the feature by selecting Fracture > Fault Movement from the 

file menu.  A dialog box will appear asking you to define some parameters for the simulation. 

 

¢ƘŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ōŜƴŜŀǘƘ ά{ŜƭŜŎǘ CŀǳƭǘΥέ ƭƛǎǘǎ ŀƭƭ ǎǳǊŦŀŎŜǎ ƛƴ ȅƻǳǊ ŦƛƭŜΦ  /ƘƻƻǎŜ ǿƘƛŎƘ ƻƴŜ ȅƻǳ 

wish to use as the fault along which movement is to occur.  If you wish to offset all fractures that 

ƛƴǘŜǊǎŜŎǘ ǘƘŜ ŦŀǳƭǘΣ ŎƘŜŎƪ ά{ŜƭŜŎǘ !ƭƭέΤ ƻǘƘŜǊǿƛǎŜΣ ŎƘŜŎƪ ά{ŜƭŜŎǘ ōȅ {Ŝǘέ ŀƴŘ ǇƛŎƪ ǘƘŜ ŦǊŀŎǘǳǊŜ ǎŜǘǎ 

you wish to offset from the list provided.  You may also offset only a select percentage of the 

given fracture set(s) by entering the desired percentage in the appropriate box.   

 

Then specify the shear direction, that is, the trend and plunge you wish to offset the fractures 

ŀƭƻƴƎΣ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ Ŧŀǳƭǘ ǎǳǊŦŀŎŜΦ  Lƴ ǘƘŜ ōƻȄ ƴŜȄǘ ǘƻ άhŦŦǎŜǘ 5ƛǎǘŀƴŎŜΥέ ǎǇŜŎƛŦy how far 

you wish to shift your fractures.  

 

Choose which side of the fault you wish to show offset.  SŜƭŜŎǘ άCƻƻǘǿŀƭƭέ ǘƻ ǎƘƻǿ ƳƻǾŜƳŜƴǘ ƻƴ 

the portion of the fractures below the fault surface, or if you wish the portion of the fractures 

overhanging the surface to show movement, sŜƭŜŎǘ άIŀƴƎƛƴƎǿŀƭƭέΦ   

 

Apply shear along fault only:  if checked, only the intersection of the fracture with the fault gets 

moved. 
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Hide Fractures  
You can hide/unhide fractures from visualization. Select the fracture sets and then tick/untick 

IƛŘŜ CǊŀŎǘǳǊŜǎΦ ¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ŘƻŜǎ ƴƻǘ ŀŦŦŜŎǘ ŀƴȅ ƻŦ ǘƘŜ ŦǊŀŎǘǳǊŜΩǎ ǇǊƻǇŜǊǘȅ ǾŀƭǳŜǎΦ 
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Merge Fracture Sets  
aǳƭǘƛǇƭŜ ŦǊŀŎǘǳǊŜ ǎŜǘǎ Ŏŀƴ ōŜ ƳŜǊƎŜŘ ǘƻƎŜǘƘŜǊ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜƳ ŀƴŘ ǎŜƭŜŎǘƛƴƎ άaŜǊƎŜ CǊŀŎǘǳǊŜ 

{Ŝǘǎέ ŦǊƻƳ ǘƘŜ άCǊŀŎǘǳǊŜέ ƳŜƴǳΦ  !ƭƭ the fractures from the selected sets will be combined into a 

single set. 

Intersect Reference Sets  
It can be useful to know which fractures from one set intersect another set. FracMan provides 

the Intersect Reference Sets function available from the Function/Edit menu to create just such 

ŎǳǎǘƻƳƛȊŜŘ ǊŜŦŜǊŜƴŎŜ ǎŜǘǎΦ  ¢ƘŜ ά/ƻƳǇǳǘŜ CǊŀŎǘǳǊŜ .ƻƻƭŜŀƴ hǇŜǊŀǘƛƻƴέ ŘƛŀƭƻƎ Ƙŀǎ ŦƛŜƭŘǎ ǘƻ 

select the fracture sets of interest and the intersection criteria. 

 

Name: Enter the definition name, a default will be provided. 

Description:  Optional comment field. 

Fractures A and Fractures B: Select one or more fracture sets. These can be already present in 

the model or newly created as subsets using a Filter. If selecting fracture sets already present in 

the model, you can select the type of fracture set from the categories: 

¶ Fracture Sets 

¶ Stochastic Fracture Sets 

¶ Tessellated Fracture Sets 

¶ Intersecting Fracture Sets 

¶ Connected Fracture Sets 

¶ Clusters 

¶ Search Fields (below Fractures A and Fractures B): Use these fields to help locate 

fracture sets when there are a lot present in the model. Enter a search string and click 
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on the magnifying glass icon. Any matches will be highlighted in the list, but not 

checked. You must check the fracture set to select it for use in the comparison. 

Operation: four different comparisons are available 

¶ Fractures in A AND in B 

¶ Fractures in A OR in B 

¶ Fractures in A or B but not both (XOR) 

¶ Fractures in A but not in B (NOT) 

 
Note: the Intersecting Fractures sets are not independent objects; if any of the fracture sets 

from which it was derived are deleted, the άǊŜŦŜǊŜƴŎŜ ǎŜǘǎέ will be deleted as well. Intersecting 

Fractures are stored as references to the original objects rather than objects themselves.  This 

uses less memory than full fracture sets and allows you to modify property values of subsets of 

the original fractures easily.  If you want to save the results as a distinct object, use the Convert 

to Fracture Set function from the Fracture menu bar. 

Tessellate / Untessellate Fractures  
To Tessellate a Stochastic Fracture Set, select the object either by using a Filter or the Object 

selection pane, enter an approximate maximum Element Size and click on the Convert button.   
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To untesselate a Tessellated Fracture set, select the object either by using a Filter or the Object 

selection pane and click on the Convert button.  The Element Size field is not used. This function 

can be useful in reducing the complexity of a mostly flat, but highly tessellated fracture. 

 

If you want to keep the Select Fractures dialog box open to run this function multiple times, 

check the Keep Open box before clicking on the Convert button. 

 

Compare Fracture Sets  
This function is available from the Fracture Menu. Select one or more fracture sets to use as a 

reference set on the first screen and one or more fracture sets to compare on the second tab. 

Click Apply to save the Comparison definition (this will appear on the Definitions panel under 

άLƴǘŜǊǎŜŎǘƛƴƎ CǊŀŎǘǳǊŜǎέύΦ /ƭƛŎƪ wǳƴ ǘƻ Ǌǳƴ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ŀƴŘ ƎŜƴŜǊŀǘŜ ŀ ǊŜǇƻǊǘ ǿƘƛŎƘ ǎƘƻǿǎ ŀƭƭ 

the properties in a side-by-side comparison of their sum (Total), min, max, mean, and deviation 

when appropriate. This report is saved as an analysis object and can be viewed at a later time or 

saved to file. 
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Clip Fractures  
This feature allows you to trim a fracture set so that it does not extend beyond the boundaries 

of a given grid or region.  Select which grid you wish to clip your fractures to in the Objects 

panel.  You may access this command as well by right clicking on the desired grid and selecting 

Clip Fractures.  This will bring up a dialog box: 

 
If you do not want all fractures in the file to clipped, you may create a Object Filter to 

discriminate between fracture sets or to establish subsets to be clipped based on some property 

of the fracture.  Object Filters are explained in greater detail in the Edit Menu section.  Select 

the ōǳǘǘƻƴ ƴŜȄǘ ǘƻ άCƛƭǘŜǊΥέ ŀƴŘ ŜƛǘƘŜǊ ǎŜƭŜŎǘ ŀ ǇǊŜŜȄƛǎǘƛƴƎ ŦƛƭǘŜǊ ŦǊƻƳ ǘƘŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ǘƻ ǘƘŜ 

right, or click New.  This will open an Object Filter creation dialog box, allowing you to specify 

which fractures you wish to clip.   
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Termination Matrix  
This function will terminate one fracture set to one or more other fracture sets.  The 

Fracture Terminations dialog box will appear: 

   

 
9ƴǘŜǊ ŀ ǇŜǊŎŜƴǘŀƎŜ ǾŀƭǳŜ ŦƻǊ άLέ ŀƴŘ ά¢έ ƛƴǘŜǊǎŜŎǘƛƻƴǎ ŀƴŘ ǘƘŜ ŎƻŘŜ ǿƛƭƭ ŀǘǘŜƳǇǘ ǘƻ ŎƭƛǇ ŦǊŀŎǘǳǊŜǎ 

so that the resulting fracture set will match intersection percentages.  The definition will be 

saved under the Definitions window by the name that you specify here.  You may also apply the 

matrix to a filtered set. 

Condition to Well Log  
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This function requires one or more Wells with associated Fracture Logs, and a Fracture Set 

which intersects the Well to proceed.  The Fracture Set should also have a saved Definition in 

the project file. The function compares the intersecting fractures in the set to the FMI fractures 

in the well log(s) and alters the intersecting fractures to match the orientations and depths of 

the well log fractures. Fracture size generally remains unchanged (can be modified if new 

fractures need to be generated, see algorithm below).  Lƴ ǘƘƛǎ ǿŀȅ ǘƘŜ ŦǊŀŎǘǳǊŜ ǎŜǘΩǎ ŎƻƴƴŜŎǘƛƻƴǎ 

to the well will match those seen in the original data.  Warning: It is not usually desirable in a 

modelling project to force this type of perfect match between a stochastic model and measured 

data, so use this functionality with caution. 

 

In order to run the analysis, first select the fracture set whose well intersection you wish to 

condition under the Objects window.  Then select Fracture > Condition to Well Log from the top 

menu. Select the Fracture Set that you want to use and its associated Fracture Set Definition on 

the first tab. On the second tab, select the Wells and/or Intervals and the Well Logs that should 

ōŜ ƳŀǘŎƘŜŘΦ tŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘƛǎ ŦǳƴŎǘƛƻƴ ŘŜƎǊŀŘŜǎ ŀǎ ƳƻǊŜ ǿŜƭƭǎ ŀǊŜ ŀŘŘŜŘΣ ǎƻ ƛǘΩǎ ōŜǎǘ ǘƻ ƪŜŜǇ 

the number of wells used to three or less. 

 

Clicking Apply saves the definiǘƛƻƴ ƛƴ ǘƘŜ ŎŀǘŜƎƻǊȅ άLƴǘŜǊǎŜŎǘƛƴƎ CǊŀŎǘǳǊŜǎέΦ  /ƭƛŎƪƛƴƎ wǳƴ ǿƛƭƭ 

generate the new conditioned set. The analysis will create a new fracture set whose well 

intersections match the FMI logs of those wells.  Wells without well log data will have 

intersecting fractures removed (assumes a well log with zero fracture intersections). The 

selected Fracture Set Definition is used if more fractures need to be created in order to match 

the number of fractures in the well log(s). If this occurs, you will be warned with the message: 

έCǊŀŎǘǳǊŜ ƴǳƳōŜǊ ƛƴ ǘƘŜ ƳƻŘŜƭ ƛǎ ǎƳŀƭƭŜǊ ǘƘŀƴ ǿŜƭƭ ƭƻƎ ƴǳƳōŜǊΦ bŜǿ ŦǊŀŎǘǳǊŜǎ ǿƛƭƭ ōŜ 

ƎŜƴŜǊŀǘŜŘΦέ LŦ ȅƻǳǊ ǿŜƭƭ ƭƻƎ ƛǎ ƴƻǘ ƛƴ ǎŀƳŜ ǊŜƎƛƻƴ όƻǊ ƎǊƛŘ ŦƻǊ DŜƻŎŜƭƭǳƭŀǊύ ŀǎ ƛǎ ŘŜŦƛƴŜŘ ŦƻǊ ǘƘŜ 

ŦǊŀŎǘǳǊŜ ǎŜǘ ŘŜŦƛƴƛǘƛƻƴΣ ȅƻǳ ǿƛƭƭ ƎŜǘ ǘƘŜ ŜǊǊƻǊ ƳŜǎǎŀƎŜΥ άtƻƛƴǘ ƛǎ ƴƻǘ ƛƴ DŜƻƭDǊƛŘέ ŦƻǊ ŜŀŎƘ 

fracture in the well log. 

 

Algorithm used to create this new, conditioned fracture set 

Copy the original fracture set to use as the new set and modify it as follows: 

For each well log fracture,  

a) Pick the nearest unselected intersecting fracture from the working set or the 

nearest non-intersecting fracture (if no intersecting fractures are available) and 

delete it from the working set.  

b) Create a new fracture using the selected fracture set definition, locating it at the 

well log point with the associated orientation from the well log (if available) and add 

it to this working copy.  

Finally, delete any intersecting fractures from the working set that were not matched and 

already deleted. 
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Condition to Intersections  

 
In addition to being able to condition a fracture set to a well log as described in the previous 

section, you can also condition a fracture set to a tracemap, that is, the intersection of a fracture 

set with a surface. The analysis will create a new fracture set whose intersections with the 

selected Intersection Object match the intersections of that Intersecting Object with the 

conditioning fracture set.  This functionality is available from the Fracture menu.  As with the 

Condition to Well Log functionality, is not usually desirable in a modelling project to force this 

type of perfect match between a stochastic model and measured data, so use this feature with 

caution. 

 

To make the tracemap that you will condition against, select the fracture set(s) and Intersection 

Object (usually a surface or region) from the first tab. On the second tab, choose the fracture set 

that you want to alter to match the tracemap.  Clicking Apply saves the definition in the 

ŎŀǘŜƎƻǊȅ άLƴǘŜǊǎŜŎǘƛƴƎ CǊŀŎǘǳǊŜǎέΦ  /ƭƛŎƪƛƴƎ wǳƴ ǿƛƭƭ ƎŜƴŜǊŀǘŜ ǘƘŜ ƴŜǿ ŎƻƴŘƛǘƛƻƴŜŘ ǎŜǘΦ 

Extract Fractures in Regions  

One way to quickly gather the fractures in one or more regions is to use the Extract Fractures in 

Regions feature.  This operation works similarly to the Object Filter, except that it runs in a more 

efficient manner better suited to large fracture sets. 

 

Select a filter if desired, then select the regions you want to use and whether you want the 

output to a FAB file on disk or a reference set in the model.  The resulting fractures can then be 

used in various analyses more efficiently than extracting the fractures repeatedly for multiple 

analyses. 
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You can extract sets of fractures that are inside or outside of regions.  This operation works 

similarly to the standard fracture filter operation but is optimized for large numbers of fractures 

and regions.  Select Fracture > Extract Fractures in Regions from the menu bar. 

 
 

Here you can select which fractures for the analysis to select and check all the regions you wish 

to use.  Then specify whether you wish to gather only the fractures within or those outside the 

ǊŜƎƛƻƴǎΦ  LŦ ά¦ǎŜ !ƭƭ wŜƎƛƻƴǎέ ƛǎ ŎƘŜŎƪŜŘΣ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ŦǊŀŎǘǳǊŜ ǎŜǘ ǿƛƭƭ Ŏƻƴǘŀƛƴ ŀƭƭ ŀǇǇƭƛŎŀōƭŜ 

ŦǊŀŎǘǳǊŜǎΤ ƛŦ ά9ŀŎƘ wŜƎƛƻƴ {ŜǇŀǊŀǘŜƭȅέ ƛǎ ǎŜƭŜŎǘŜŘΣ ŀ ǎŜparate fracture set will appear for each 

region in the analysis.  You may also export the resulting fracture sets to a FAB file.  If neither 

ά9ȄǇƻǊǘ ǘƘŜ C!. ŦƛƭŜέ ƴƻǊ ά/ǊŜŀǘŜ wŜŦŜǊŜƴŎŜ {Ŝǘέ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ŀƴŀƭȅǎƛǎ ǿƛƭƭ Řƻ ƴƻǘƘƛƴƎΦ  hƴŜ 

must be selected; both may be as well. 

 

Create Fracture Reference Set  
Fracture Reference Sets are stored as references to the original objects rather than objects 

themselves.  This uses less memory than full fracture sets and allows you to modify property 

values of subsets of the original fractures easily.  To create a fracture reference set, select one or 

ƳƻǊŜ ŦǊŀŎǘǳǊŜ ǎŜǘǎ ƛƴ ǘƘŜ hōƧŜŎǘ ǿƛƴŘƻǿ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ ά/ǊŜŀǘŜ CǊŀŎǘǳǊŜ wŜŦŜǊŜƴŎŜ {Ŝǘέ ŦǊƻƳ 

the Fracture menu. The new reference set will be added to the Objects window under Fracture 

Sets with the  icon (notice the small arrow in the bottom right corner). Intersecting and 

connected fractures are automatically created as reference sets. This functionality is also 

available from other functions such as Extract Fractures in Regions, Surface/Region Intersecting 

Fractures and Cluster Analysis. 



 

 

 
 62 

 

Convert to Fracture Set  
When you run an analysis on a fracture set that results in the creation of a fracture subset, the 

subset will appear as a child object but will not be an independent object from the original 

fracture set.  That is, if you delete the original fracture set, even if you have reparented the 

subset, it will still be deleted as well.  Additionally, some analyses can only be performed on 

fracture sets, not reference sets.  In order to work around these restrictions, you must select the 

object you wish to alter and convert it to a fracture set of its own.  This command makes that 

change.  The icon next to the set will change from  to . Please note that henceforth any 

changes applied to the original set will not transfer to the liberated set. 

 

This operation is similar to exporting the reference set as a FAB file and then re-importing.  Once 

done, the original objects may be modified or deleted without affecting the subsets.  Just click 

on the subset you wish to convert and click Fracture > Convert to Fracture Set from the menu 

bar. 

 

Insert Menu 
Insert allows you to create new non-fracture objects within your file.  Objects will appear in both 

the Objects panel and the Visualization window. 

 

Insert Well   
This creates a new well object in the scene.  A dialog will pop up showing some options for 

creating a Vertical, Inclined, or Deviated Well.  See Wells for more information on using well 

objects. 

Insert Well Interval Set  
If you have a well selected in your Objects window, you can add a well interval set using the 

Insert Well Interval Set function from the Insert menu.  This will bring up the Define Well 

Interval Set dialog. 

 

Region Object  

Allows finer control over creation of region objects. 
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Define Region Manually  
The Define Region Manually option may be used to define Box, Cylinder, Horseshoe Tunnel and 

Slab regions. This interface allows the user to specify at the outset the basic region parameters 

such as region center and size (for the Box region) without using the Attributes window. The 

checkbox Update From Selection can be used to populate the parameter values using the object 

selected in the Object window. If the checkbox Insert Another is checked the dialog will remain 

open after Insert is clicked. 

Define Region to Sele ction Bounds  
Works the same was as selecting one or more objects and choosing Insert Box Region, Cylinder 

Region, Slab Region or Horseshoe Tunnel. Creates an object that encloses all the selected 

objects. Dimensions may be modified using the Attributes window. 

Use Centerline / Size  
This can be a very useful function for creating complex tunnel regions when you have a trace 

with the tunnel centerline. 
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Box Region   
This creates a new region shaped like a rectangular prism.  The default region encompasses all 

objects in the scene.  In order to change the size, aspect, and position of the box, you must go 

into the Attributes panel. Region attributes are: 

¶ Center: X, Y, Z 

¶ Size: SX, SY, SZ 
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Cylinder Region    
This generates a cylindrical region.  The default is six-sided; in order to change this, as well as 

ǘƘŜ ǎƛȊŜ ŀƴŘ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ǊŜƎƛƻƴΣ ȅƻǳ Ƴǳǎǘ ŜŘƛǘ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇǊƻǇŜǊǘƛŜǎ ƛƴ ǘƘŜ !ǘǘǊƛōǳǘŜǎ ǇŀƴŜƭΦ 

Region Attributes are: 

¶ Origin: X, Y, Z 

¶ Axis: Trend, Plunge, Length, Radius, Sides 

 

Prism Region  

This creates a prism region which is similar to a cylinder except that you can define the shape of 

the cross section. To create a prism region, select Insert > Prism Region from the menu bar.   
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{ǇŜŎƛŦȅ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŎŜƴǘŜǊ Ǉƻƛƴǘ ƛƴ ǘƘŜ ·Σ ¸Σ ŀƴŘ ½ boxes.  Then specify the 

ǘǊŜƴŘ ŀƴŘ ǇƭǳƴƎŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƭƻƴƎ ŀȄƛǎ ŀƴŘ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŀǘ ŀȄƛǎ ƛƴ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ōƻȄŜǎΦ   

 

Finally, specify the vertices of your prism, as if you were looking along the long axis.  You may 

specify as many points as you wish.  Hit OK.  The result will be a prismatic region with a cross-

section whose vertices match your specified points and whose long axis is of the given 

orientation and length, centered on your specified (X, Y, Z). 
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Slab Region   
A slab is a prismatic region defined by its dimensions, a point at one end of the slab axis, and the 

orientations of the prism sides, expressed as trend and plunge. 

By default: 

Scan = x 

Transverse = y 

Height = z 

 

 

Horseshoe Tunnel    
This generates a horseshoe-shaped prism region, like a tunnel that has been filled in.  The 

Attributes panel allows you to change its size and orientation, the coordinates of one endpoint 

ƻŦ ǘƘŜ ƭƻƴƎ ŀȄƛǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ōŀǎŜΣ ŀƴŘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎƛŘŜǎ ŎƻƳǇǊƛǎƛƴƎ ǘƘŜ ŀǊŎƘŜŘ ǇƻǊǘƛƻƴ ƻŦ 

the tunnel. 
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Tunnel objects can also be defined using one or more polylines (loaded as a tracemap) via the 

Create Tunnel From Centerline / Height feature. 

Traceplane   
This creates a simple plane.  Its orientation, size, and location can be altered in the Attributes 

panel. 

Point Marker  
Point marker object are useful for locating important features in your model.  Each marker can 

include a label which will be displayed in the visualization window.   

You can define a point marker by specifying an x, y, z location in your model or by making the 

point relative to some object, measured depth (along a well) or off of an object element (vertex, 

cell etc.). 

 

This is an object type intended for labeling objects or points of interest in your model.  The 

object has a name as well as a label that can be drawn in the scene.  You can specify an absolute 

location of the point marker or select it to be relative to another object ς either as a measured 

ŘŜǇǘƘ ŀƭƻƴƎ ŀ ǿŜƭƭ ƻǊ ŀǘ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ƻōƧŜŎǘΩǎ ǎǳō ŜƭŜƳŜƴǘ όŎŜƭƭκǾŜǊǘŜȄκǎŜƎƳŜƴǘ Ŝǘc). 
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¸ƻǳ Ŏŀƴ ŀƭǎƻ ǎǇŜŎƛŦȅ ǘƻ ŘǊŀǿ ǘƘŜ Ǉƻƛƴǘ ƳŀǊƪŜǊΩǎ ƭŀōŜƭ ƻŦŦǎŜǘ ŦǊƻƳ ǘƘŜ Ǉƻƛƴǘǎ ƭƻŎŀǘƛƻƴ ƛƴ ƻǊŘŜǊ ǘƻ 

get it out of the way of other objects in the scene. 

 

Slope  
Simplifies creation of open pit bench slopes. 
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The origin is the XYZ coordinates of the top of the crest (left side when facing the slope). 

The slope itself is defined by the direction and length of the crest (top), the length of the toe 

(bottom) as well as the width of both the crest and base. Benches are defined by the angle of 

their face from horizontal (a value of 90 would be vertical), their width, height and the total 

number of benches. Ramps are treated as a special case of bench with a different width.  Specify 

the positions of the ramps by a list of their locations (1, 3, 5) would replace the 1st, 3rd and 5th 

benches with ramps. 

Basic Grid   
This creates a simple grid without any properties except cell volume.  You may specify a box 

region from which the grid will be mapped; regions of other shapes do not work here.  If you do 

not specify a region, you must give an origin, dimensions, and skew by which to define the grid.  

A grid need not be rectangular. 

 



 

 

 
 71 

 

 
 

If you wish to use an existing box region to define the grid boundaries, select the desired region 

ŦǊƻƳ ǘƘŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ƴŜȄǘ ǘƻ ά/ƻǇȅ ŦǊƻƳΥέ, otherwise, specify the X, Y, and Z coordinates 

where you wish the grid corner where i, j, and k = 0 to be in the appropriate boxes next to 

άhǊƛƎƛƴέΦ  ¢ƘŜ ǎǇŜŎƛŦƛŜŘ {ŎŀƴΣ ¢ǊŀƴǎǾŜǊǎŜΣ ŀƴŘ IŜƛƎƘǘ ƭƛƴŜǎ ǿƛƭƭ ŜȄǘŜƴŘ ŦǊƻƳ ǘƘŜǊŜΣ ǘƘǳǎ ŘŜŦƛƴƛƴƎ 

the grid boundaries.   
 

When you have finished defining your grid, click Insert.  A new object will appear in the Objects 

ǿƛƴŘƻǿ ǳƴŘŜǊ άDǊƛŘǎέΦ 

 

Grid From Surfaces  
When defining a grid from one or more surface objects you can define the grid based on the 

surface normal, a specified direction or a second surface. If you are defining a grid between two 

surfaces, you must have at least two distinct surfaces defined in your file before you may 

proceed.  The surfaces can touch or intersect, but if their positions are identical FracMan will 

reject them.  Note: Because the grid is mapped between the surface points along the Z-

direction, surfaces oriented perpendicular to the Z-axis will result in empty grids. 

 

Specify the grid name in the box next to άGrid bŀƳŜέΦ  tƭŜŀǎŜ note that if you choose the same 

name as some pre-existing grid in your file, the existing grid will be overwritten when this new 

grid is created. 
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ThŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳǎ ǳƴŘŜǊ ά{ǳǊŦŀŎŜ мέ ŀƴŘ ά{ǳǊŦŀŎŜ нέ will each give a comprehensive list of 

all available surfaces in your file.  {ǇŜŎƛŦȅ ά{ǳǊŦŀŎŜ мέ ŀƴŘ ǘƘŜƴ ŎƘƻƻǎŜ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ǎǳǊŦŀŎŜ ōȅ 

ŜƛǘƘŜǊ ǎŜƭŜŎǘƛƴƎ ŀ ǎŜŎƻƴŘ ǎǳǊŦŀŎŜΣ ǇǊŜǎŎǊƛōƛƴƎ ŀ ǎǇŜŎƛŦƛŜŘ ŘƛǊŜŎǘƛƻƴΣ ƻǊ ŎƘŜŎƪƛƴƎ ǘƘŜ ά¦ǎŜ 

bƻǊƳŀƭǎέ ǘƻ ōŀǎŜ ǘƘŜ ƎǊƛŘ ƻƴ ǘƘŜ ƴƻǊƳŀƭǎ ƻŦ ά{ǳǊŦŀŎŜ мέΦ 

 

Specify the shape of ǘƘŜ ƎǊƛŘ ŎŜƭƭǎ ŦǊƻƳ ǘƘŜ ά/Ŝƭƭ {ƘŀǇŜέ ŘǊƻǇ-down menu as Hexahedron or 

Triangular Prism. 

 

The Grid Cell size can be determined from cell number, cell dimensions, or by using the surface 

normals.  ¢ƘŜ ά¢ǊŜƴŘ ŦƻǊ ΩLΩ !Ȅƛǎέ ōƻȄ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ǎǇŜŎƛŦȅ how the final grid is oriented relative 

to the x-axis.  Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ¢ǊŜƴŘ ŦƻǊ ǘƘŜ άƭέ !Ȅƛǎ ǿƛƭƭ ŀŦŦŜŎǘ ǘƘŜ ƴǳƳōŜǊǎ ƻŦ 

cells/cell size. 

 

¦ǎŜ ǘƘŜ άDǊƛŘ [ŀȅŜǊǎέ ǎŜŎǘƛƻƴ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ƎǊƛŘ ƭŀȅŜǊǎΦ  You can specify uniform 

z layers or variable by specifying their thickness based on a fraction of the total width. ¢ƘŜ άІ ƻŦ 

ƭŀȅŜǊǎέ ōƻȄ ǎǇŜŎƛŦƛŜǎ Ƙƻǿ Ƴŀƴȅ ŎŜƭƭǎ ƘƛƎƘ ǘƘŜ ƎǊƛŘ ǎƘƻǳƭŘ ōŜ ς that is, how many cells should be 

mapped between the surfaces.  If you are defining the grid using one surface and either a 

ŘƛǊŜŎǘƛƻƴ ƻǊ ǘƘŜ ǎǳǊŦŀŎŜ ƴƻǊƳŀƭǎΣ ȅƻǳ ǿƛƭƭ ŀƭǎƻ ƴŜŜŘ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ά¢ƻǘŀƭ ¢ƘƛŎƪƴŜǎǎέ ƻŦ ǘƘŜ ƎǊƛŘΦ 



 

 

 
 73 

 

When generating a grid between two surfaces you can specify non-uniform layer thicknesses. 

{ŜƭŜŎǘ ά¦ƴŜǾŜƴ ƭŀȅŜǊ ǘƘƛŎƪƴŜǎǎŜǎέ ŀƴŘ ǎǇŜŎƛŦȅ ǘƘŜ ŦǊŀŎǘƛƻƴŀƭ ƭŀȅŜǊ ǿƛŘǘƘ ƻŦ ŜŀŎƘ ƭŀȅŜǊ όл ς 1).  

The total must add up to 1.0. 

{ŜƭŜŎǘ ά{ǳǊŦŀŎŜǎέ ǘƻ ŘŜŦƛƴŜ ƛƴǘŜǊƳŜŘƛŀǘŜ ƎǊƛŘ ƭŀȅŜǊǎ ōŀǎŜŘ ƻƴ ŀŘŘƛǘƛƻƴŀƭ ǎǳǊŦŀŎŜǎ ŦǊƻƳ ǘƘŜ ƳƻŘŜƭΦ Press 

the insert button  to select a new layer surface.  DoublŜ ŎƭƛŎƪ ƻƴ ǘƘŜ άƭŀȅŜǊέ ƭƛƴŜ ǘƻ ŘŜŦƛƴŜ ŀŘŘƛǘƛƻƴŀƭ 

layers between the surfaces.  Use the paste button  to enter multiple layers at once with text in the 

form: 

Surface1Name NN 

Surface2Name NN 

 

NN is the number of layers to be inserted between the surfaces.  

 

When you have completed the wizard, hit Insert.  The new grid will appear in the Objects 

ǿƛƴŘƻǿ ǳƴŘŜǊ άDǊƛŘǎέΦ 

 

Fault Model Grid    
FracMan describes faults as grids that consist of one or more triangular or quadrilateral 

elements of specified thickness.  The intensity of fracturing in each element is then controlled by 

a quantity termed the fracture potential.  This fracture potential is a function of slip magnitude, 

distance from the fault tip, distance from the fault midplane, and up to two user-specified scalar 

intensity parameters. 

 

The fracture orientation is controlled by local fault plane orientation, the slip direction, and the 

inclination of principal stresses to the slip plane. 

 

The Thickness Vectors section allows you to choose the direction of the layer thickness.  

¶ Use Average Normals ǿƛƭƭ ŎǊŜŀǘŜ ǘƘŜ Cŀǳƭǘ DǊƛŘ ǇŀǊŀƭƭŜƭ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜΩǎ ƴƻǊƳŀƭ ǾŜŎǘƻǊ 

ŦƛŜƭŘ όǘƻ ǾƛǎǳŀƭƛȊŜ ǘƘŜ ǎǳǊŦŀŎŜΩǎ ƴƻǊƳŀƭ ŎƘŜŎƪ 5Ǌŀǿ CŀŎŜ bƻǊƳŀƭ ƛƴ ǘƘŜ ǎǳǊŦŀŎŜΩǎ 

Attributes window).  

¶ Parallel to Vector function will create the Grid parallel to the vector designated.  

 

The Layer Definitions section allows you to choose the amount, starting distance from the 

surface, and thickness of the grid layers. In order to enter multiple layers, press Enter after each 

Start Distance and Thickness entry.  

 

The Default Parameters  section is used to define the slip direction and magnitude of the grid 

due to the fault. 
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Note: Slip Magnitude under the Default Parameters section is used in the Geologic Fracture 

Generation Definition as a parameter to define fracture intensity.  

 

Fold Model Grid   
Using the Fold model, fracture geometry can be related to the local orientation of the bedding 

or to the axial surface of the fold. If the fractures in a stratigraphic formation arose from 

bending of the rock, then they should show certain orientations and intensity patterns that 

ǊŜƭŀǘŜ ǘƻ ǘƘŜ ƭƻŎŀƭ ōŜŘŘƛƴƎ ƻǊƛŜƴǘŀǘƛƻƴΣ ǘƘƛŎƪƴŜǎǎΣ ŀƴŘ ŘƛǎǘŀƴŎŜ ǊŜƭŀǘƛǾŜ ǘƻ ŀ άƴŜǳǘǊŀƭέ ǎǳǊŦŀŎŜΦ   

 

FracMan uses a control surface and a plane representing the fold axial plane to define the 

geometry of folds.  A fold is described by first defining a control surface (usually a bedding 

surface) and then specifying how adjacent rock layers conform to or deviate from this surface.  

In general, the control surface will be non-planar.  Therefore, FracMan uses imported surfaces 

to describe its geometry. 

 

Each fold is comprised of one or more layers.  Each layer, in turn, consists of one or more 

triangular or quadrilateral elements of specified thickness.  The location of these elements is 

defined by the projection of the elements on the control surface along layering vectors. 
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The axial surface of a fold is a surface that divides the fold as symmetrically as possible.  The 

intersection between the axial surface and the bedding surface defines the fold axis.  In non-

cylindrical folds or in refolded rock, this surface may not be perfectly planar.  Therefore, the 

axial plane is also specified as a surface in FracMan.  

 



 

 

 
 76 

 

 
 

The Thickness Vectors section allows you to choose three different ways of defining the 

direction of the layer definitions. The Layer Definitions allows you to define the thickness of the 

grid cells per layer. In order to enter multiple layers, press Enter in the dialog box after each 

entry. You can select a layer from a previously created data file.   

Boundary Region from Surface Extent  
A surface boundary region is composed of a surface object with an irregular edge.  This type of 

region object is generally used only for dynamic flow simulations. 

 

First you need to define the outline.  You can import this from a file or compute it based on a 

surface in your model. 

 

Once the outline is defined, specify the location and direction of the top and bottom of the 

region. 
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Map Object  
If you have a surface map available for your model, you can display it within FracMan by 

inserting a Map Object.  This object will be a specially formatted rectangular surface that has 

your image applied as a texture map across it. 

 

Select the image file you want to use.  The file will be automatically resized when loaded to be 

able to fit in video memory. 

 

Provide the coordinates of the top left corner of the map. 

 

Specify either the coordinates of the top right and bottom left of the image, or specify the 

width, height and direction of the map (in world coordinates). 
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The resulting map can be seen in the visualization window: 

 



 

 

 
 79 

 

Convex Region Around Objects  
If you select an object in the Objects window and choose the function Convex Region Around 

Objects in the Insert menu, a new Polyhedron-type Region object will be created that surrounds 

the selected object. 

Insert Object Group  

The Insert Object Groups function in the Insert menu allows the user to create custom folders 

for more organization of objects. Select the parent level for the Object Group in the Objects 

window and the new Object Group folder will be created with the user-specified name as a child 

of that object. Other objects can then be added to this group. 

Region from clos ed surface  

If you have a closed surface object selected in your project, you can select Region from closed 

surface from the Insert menu to create a new region object which will be automatically added 

to your model based on the selected surface object. 

Data Analysis Menu  
The functions available under the Data Analysis menu manipulate data that has been imported 

into the project in order to define the parameters that can be used to generate a discrete 

fracture model. Detailed description of each function can be found in the Manual section on 

άData AnalysisέΦ 

¶ Spatial 

o Set Spatial Parameters 

o Run Spatial Analysis 

¶ Orientation 

o Set Identification 

o Terzaghi/Mauldon Correction 

¶ Intensity 

o Cumulative Fracture Intensity Plot 

o OxFilet Flow Capacity Analysis 

o Compute P10 

o Intensity Conversion (C31) Calculation 

o Compute P21 / P31 

¶ Size 

o Trace Length Fracture Size 

¶ Spatial Patterns 

o Power Law Plot 

¶ Well Log Report 

¶ Object Statistics 

Static Analysis Menu  
The Static Analysis menu includes unique tools to answer practical flow, transport and 

geomechanical questions by determining fracture network connectivity, pathways, stress and 

rock blocks. These tools provide geometric answers to geometric questions such as where the 
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oil is going or how big are the rock blocks. A full description of each operation is included in the 

aŀƴǳŀƭ ǎŜŎǘƛƻƴ άFracture Model AnalysisέΦ 

¶ Fracture 

o Cluster 

o Pathway 

o Critical Stress 

o Fracture / Fracture Traces 

o Compute Height / Width 

¶ Grid 

o Export Cell Info 

o Fracture Upscaling 

o Layered Upscaling 

o Intersecting Grid Layers 

o Grid Layer Property Report 

o Create Stress Properties 

o Compute Grid Cell Volume 

o Compute Grid Cell Height 

o Compute Grid Cell IJ Dimension 

o Compute Grid Cell XY Area 

¶ Well 

o Intersecting / Connected Fractures 

o Conditioning Statistics 

o Intersecting Grid Cells 

o Correlate P10 To Grid Property 

¶ Surface 

o Intersecting Fractures 

¶ Volumetric 

o Tributary Drainage Volume 

o Estimated Ultimate Recovery 

¶ Geomechanics 

o Rock Wedge Analysis 

o Block Size 

o Subsidence 

o Hydraulic Fracture 

o FracStress Geomechanics 

o Grouting 

o See My Frac 

¶ Statistics 

¶ Stereonet 

¶ Property Stereonet 

¶ Property Correlation Graph 
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¶ Basic Geostatistics Mapping 

Dynamic Analysis Menu  
The Dynamic Analysis menu houses the functions available for flow and transport simulation. 

{ŜŜ ǘƘŜ aŀƴǳŀƭ ǎŜŎǘƛƻƴ άDynamic Fracture Analysisέ ŦƻǊ ŀ ŘŜǘŀƛƭŜŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŜŀŎƘ 

operation. 

¶ Well Test 

¶ Mafic 

o Define Mafic Simulation 

o Define Boundary Conditions 

o Define Mafic EPM/DFN Model 

¶ Grid Upscaling 

¶ Dynamic Upscaling 

¶ HydroMech 

Tools  Menu 

Select FracWorld Region  

This allows you to choose which region in your file the program uses to calculate fracture 

intensities.  When you click on it, FracMan brings up a list of all available regions.  The default 

FracWorld region is the entire scene ς that is, the total area covered by your file.  To change this, 

just click on the name of the region you prefer.  The name will be highlighted.  Click OK.  Your 

base region is now the one you have chosen.  

Options  
This brings up a set of three tabs containing options for how FracMan runs which may be turned 

on and off.  If there is a check mark in the box next to the option, the option is on.  Clicking in 

the box will remove the check and turn the option off.  Likewise, clicking in an empty box will 

activate the adjacent option. 
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System Options  

 
 

¶ Language: Select which language you wish the FracMan menus and dialogs to appear in.  

Currently, FracMan supports three languages: English, Chinese and Russian.  This option 

can also be changed directly from the Tools menu option Language. 

¶ Use Virtual Trackball: There are two standard ways of handling rotating the scene on is 

the more common mechanism. 

¶ Enable Spin:  When this is selected, the user can make the image in the Visualization 

window rotate continually without using the mouse to maintain rotation.  To do this, 

simply hold down the left mouse button and rotate the image normally.  Then, with the 

mouse still moving, release the button.  The faster the mouse is moving on release, the 

faster the image will spin.  To stop spin, click anywhere in the Visualization window, and 

the image will freeze. 

¶ Disable Multi-Threading: Many FracMan operations will use multiple processors in order 

to improve performance, however this can cause slight differences in results between 

machines and even between runs.  Checking this will force FracMan to use a single 

thread to produce exactly reproducible results. 

¶ Enable Process Manager: Function currently available for internal Golder use only. 

¶ Reserve Memory For This Many Fractures: When you generate very large fracture sets, 

FracMan searches for and reserves the memory for the fractures as it generates them.  

This causes memory fragmentation, which means that the program uses more memory 

that it should. This number pre-allocates storage for the specified number of fractures 

when generation starts. 



 

 

 
 83 

 

Display Options  

 
 

¶ Enable Multisampling: Some video cards support a feature called Full Screen 

Antialiasing, which can improve the appearance of the visualization display.  If 

supported, this feature can be enabled by checking the Enable Multisampling display 

option in the options dialog. 

¶ Enable Lighting: This changes how certain objects are shaded so that it appears a light is 

shining on them from a certain direction, adding depth and realism to the image.  Older 

video cards can see improved performance by turning lighting off. 

¶ Enable Transparency:  {ƻƳŜ ƻōƧŜŎǘǎ ƭƛƪŜ ǎǳǊŦŀŎŜǎ ŀƴŘ ƎǊƛŘǎ ƘŀǾŜ ŀ ά¢ǊŀƴǎǇŀǊŜƴǘέ ƻǇǘƛƻƴ 

which will make them appear semi-transparent in the visualization window.  This option 

only works when no property is being visualized and when the Enable Transparency 

display option is enabled in the options dialog.  When enabled, this will allow you to see 

through the transparent object to the objects behind or inside. 

¶ Maximum Size:  Rendering performance can be increased by setting a number here that 

corresponds to the amount of video memory your card has.  Experiment with various 

settings to between 1000 and 500000 for the best performance. 

¶ Appearance:  You can select between a number of different appearance styles as well as 

choosing whether to use tabbed documents or traditional document subwindows. 

¶ Reverse Scroll Wheel Zoom: Causes zoom to work in opposite direction during scrolling. 
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¶ Reverse Right/Middle Mouse: Pan when the left and middle mouse buttons are pressed 

at the same time instead of zoom. 

¶ Legacy Stereonet: Use FracMan v 7.4 stereonet options. 

¶ Legacy File Open Save dialog: Use older version of the file open/save dialog. Setting this 

option can prevent crashes occurring with some specific combinations of the Windows 

operating system and MS Office software.
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Clockwise from top left: Filled box region, Wireframe box region, Transparent box region.  In 

order to make an object Transparent, you must check that option in the Display Options panel.  

Some objects, such as fracture sets, and some graphics drivers do not support transparency. 

. 
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Startup  Options  

 
 

Load File at Startup:  This option allows you to tell FracMan to automatically open the specified 

FracMan file when you open the program.  This is especially helpful when you are working 

consistently on the same file.  Click the circle next to ǘƘŜ ƻǇǘƛƻƴ ȅƻǳ ǇǊŜŦŜǊΦ  LŦ ȅƻǳ ǎŜƭŜŎǘ άCƛƭŜέΣ 

ȅƻǳ Ƴǳǎǘ ǎǇŜŎƛŦȅ ǘƘŜ ŦƛƭŜ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άΧέ ōǳǘǘƻƴ ǘƻ ǘƘŜ ǊƛƎƘǘ ƻŦ ǘƘŜ ƻǇǘƛƻƴΦ  ¢Ƙƛǎ ǿƛƭƭ ŀƭƭƻǿ 

ȅƻǳ ǘƻ ōǊƻǿǎŜ ŦƻǊ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ŦƛƭŜΦ  /ƭƛŎƪ άhYέ ƻǊ ά!ǇǇƭȅέ ǘƻ ŎƻƳƳƛǘ ǘƘŜ ŎƘŀƴƎŜǎΦ  You can 

override this feature at startup by holding the Shift key while the application starts. 

 

Make Backup on Save: When you click on Save, the previously saved project file (if any) will get 

ŎƻǇƛŜŘ ǘƻ ŀ ōŀŎƪǳǇ ŦƛƭŜ ƘŀǾƛƴƎ ŀ άŦǊōмέ ŜȄǘŜƴǎƛƻƴ ƛƴ ǘƘŜ ǎŀƳŜ ŘƛǊŜŎǘƻǊȅΦ LŦ ȅƻǳ ƘŀǾŜ specified 

more than 1 backup, the backup filename extension names will all be shifted so that the 

ƴǳƳōŜǊǎ ƻƴ ǘƘŜ ŜȄǘŜƴǎƛƻƴ ƛƴŘƛŎŀǘŜ Ƙƻǿ ŦŀǊ ōŀŎƪ ǘƘŜ ŎƘŀƴƎŜǎ ƎƻΦ ¢ƘŜ άŦǊŘέ ŦƛƭŜ ǿƛƭƭ ōŜ ǘƘŜ 

ŎǳǊǊŜƴǘ ŦƛƭŜΣ ǘƘŜ άŦǊōмέ ŦƛƭŜ ǿƛƭƭ ōŜ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ǎŀǾŜŘ ǾŜǊǎƛƻƴΣ ǘƘŜ άŦǊōнέ ŦƛƭŜ ǿƛƭƭ ōŜ ǘƘŜ ǾŜǊǎƛƻƴ 

saved two iterations back, etc. 

 

Set Random Seed  
This allows you to specify what number to base your random number generation off of.  Since 

Ƴƻǎǘ ƻŦ CǊŀŎaŀƴΩǎ ŎŀǇŀōƛƭƛǘȅ ƭƛŜǎ ƛƴ ǎǘƻŎƘŀǎǘƛŎ ǇǊƻŎŜǎǎŜǎΣ ǘƘƛǎ ƴǳƳōŜǊ ƛǎ ŦǊŜǉǳently used.  It 

regenerates randomly every time you open the program. 
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If you wish to use a different seed than that supplied, simply enter your preferred number in the 

ōƻȄ ƴŜȄǘ ǘƻ ά9ƴǘŜǊ {ŜŜŘ bǳƳōŜǊΥέ ŀƴŘ Ƙƛǘ OK.  Your seed has now been changed. 

 

Set Well Display  
This controls how wells are shown in the Visualization window.  To display a particular feature, 

make sure the box next to the feature name is checked.  Click on a box to check or uncheck it. 

 

 
 

¶ Display Name:  {Ƙƻǿǎ ǘƘŜ ǿŜƭƭΩǎ Ŧǳƭƭ ƴŀƳŜ ŀǘ ǘƘŜ well head. 

¶ Display Scale:  Shows scale markers along the length of the well.  Scale interval can be 

changed in the Attributes panel. 

¶ Display Derrick:  Shows a simple schematic well rig at the head of the well. 

 

Monte Carlo  / Optimization  

Define Monte Carl o Analysis  
This allows you to generate and analyze multiple fracture sets in order to create a large sample 

size.   
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The Monte Carlo Analysis tab allows you to specify the basics of your analysis: how it will be 

saved and where, how many times it will run, and so on. The analysis will be saved under the 

definitions window by the specified name. An optional description may be added.  If Save 

Workspace After Each Realization is checked, a FracMan file corresponding to each iteration of 

the Monte Carlo analysis will be saved to the selected directory (in the box under Path).  The 

saved files will have the same name as the definition, with a number corresponding to which 

iteration resulted in each.  The test will be run for as many iterations as you enter next to 

Number of Realizations.  The option to specify a Random Seed is so that an existing Monte 

Carlo analysis can be reproduced exactly, as the seed controls the results of stochastic fracture 

generation. 
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The Fracture Sets tab is where you define which fracture sets the analysis will run on and 

whether they will be saved or not.  From the list down the left side of the dialog box, select 

which fracture set definitions you wish each iteration of the test to create.  If you wish instead 

to use preexisting fracture sets, check Import FAB file and specify the directory where the 

desired .fab files for the analysis may be found.  In order for this to work, your fracture sets 

Ƴǳǎǘ ƘŀǾŜ ǎƛƳƛƭŀǊ ƴŀƳŜǎΣ ǎƻ ǘƘŀǘ ŀ άǿƛƭŘŎŀǊŘέ ŎƘŀǊŀŎǘŜǊ όϝ ƻǊ Κύ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŘƛŦŦŜǊŜƴǘƛŀǘŜ 

them. 

 

If you check Export FAB fileΣ ŜŀŎƘ ƛǘŜǊŀǘƛƻƴΩǎ ŦǊŀŎǘǳǊŜ ǎŜǘ ǿƛƭƭ ōŜ ŜȄǇƻǊǘŜŘ ǘƻ ǘƘŜ ǎame directory 

specified in the Path textbox on the preceding tab.  Even if you do not save the FracMan 

workspace file resulting from each iteration, you must specify a directory in that box if you wish 

to save the FAB files from each iteration.  The files will be saved using the same filename 

structǳǊŜ ŀǎ ǘƘŜ CǊŀŎaŀƴ ŦƛƭŜǎΣ ǿƛǘƘ άCǊŀŎǘǳǊŜǎέ ŀǇǇŜƴŘŜŘ ǘƻ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƴŀƳŜΦ 

 

If Clear Generated Fractures after each realization is checked, the fracture set created for each 

step of the Monte Carlo simulation will be deleted once it has been analyzed, before the next 

fracture set is generated unless the fracture set is needed in order to save the results (see 

Retain Objects option on following tab).  Otherwise (if the option is not checked) you will end 

up with a fracture set corresponding to each iteration of the Monte Carlo analysis in your file. 
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Output Each Set Stats will cause FracMan to output a set of statistics for each generated set at 

every iteration, otherwise only the aggregate statistics will be computed. 

 

 
 

The Select Analysis tab is where you specify which analyses you wish to run on the selected 

fracture sets for each iteration of the simulation.  Analyses which may be used include: 

¶ Rock Wedge 

¶ Well Fracture Intersection 

¶ Cluster 

¶ Pathway 

¶ Surface Fracture Intersection 

¶ Fragmentation 

¶ Subsidence 

¶ TDV 

¶ HydroFrac 

¶ Well Conditioning Statistics 

Check whichever analyses you wish to run from the list of saved analysis definitions on the left 

side of the dialog box.  If you check Retain Analysis Objects after iteration, any objects resulting 

from the selected analyses, such as rock wedges or pathways, will be saved in the file for every 
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realization of the Monte Carlo simulation, leaving you with as many of these objects as there are 

iterations of the simulation.  Otherwise, the objects will be deleted after each run.  

 

Note that the Retain Analysis Objects after interaction option is saved for each ŀƴŀƭȅǎƛǎΧŦƛǊǎǘ 

check the analysis so that it is selected, and then check the Retain Analysis Objects after 

iteration checkbox if desired for that particular analysis. You may have this option checked for 

none/some/all of the selected analyses. The Clear Generated Fractures setting on the previous 

tab will be overridden if an analysis has been selected with the Retain Analysis Objects after 

iteration that needs the fractures (such as the intersecting fractures result object which is a 

reference set). If it needs the generated fractures in order to maintain the results, the Clear 

Generated setting is ignored and the fractures are kept. 

 

Once you have finished defining your Monte Carlo simulation, click Apply.  A new definition will 

ŀǇǇŜŀǊ ƛƴ ǘƘŜ 5ŜŦƛƴƛǘƛƻƴǎ ǿƛƴŘƻǿ ǳƴŘŜǊ άaƻƴǘŜ /ŀǊƭƻ 5ŜŦƛƴƛǘƛƻƴǎέΦ  Lƴ ƻǊŘŜǊ ǘƻ Ǌǳƴ ǘƘŜ 

simulation, right-click on the definition name and select Run Monte Carlo.  When the simulation 

is complete a data printout will appear on the screen listing the statistics for the generated 

fracture sets and the results of the analyses run on these sets for every iteration of the 

simulation, as well as a mean and standard deviation for these values considering all iteration 

ǊŜǎǳƭǘǎ ŎƻƭƭŜŎǘƛǾŜƭȅΦ  [ƛƪŜ ŀƭƭ CǊŀŎaŀƴΩǎ Řŀǘŀ ŘƛǎǇƭŀȅǎΣ ȅƻǳ Ƴŀȅ ǎŀǾŜ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ƛǘǎ ƻǿƴ ŦƛƭŜ 

or copy and paste it into another application, such as Excel, by right-clicking in the spreadsheet 

and selecting the appropriate option.  You can also create a histogram for any row in the 

spreadsheet in by right-clicking on that row and hitting Histogram. 

 

Define Named Parameters  
Named parameters are global variables for your project. They are usually a constant value 

(Simple Value). Once defined using this dialog, they appear in the Definitions window under 

ǘƘŜƛǊ ƻǿƴ ŎŀǘŜƎƻǊȅ ƻŦ άbŀƳŜŘ tŀǊŀƳŜǘŜǊǎέΦ  ¢ƘŜȅ Ŏŀƴ ōŜ ŜŘƛǘŜŘ ōȅ ǊƛƎƘǘ-clicking on their 

ŘŜŦƛƴƛǘƛƻƴ ŀƴŘ ŎƘƻƻǎƛƴƎ ά9Řƛǘ bŀƳŜŘ tŀǊŀƳŜǘŜǊέ ǿhich will bring up the Define Named 

Parameter dialog. 
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Named Parameters may be used to populate many fields in FracMan dialogs. Fields having the 

 icon button on the far right can use the Named Parameters (just click on the icon to see a 

list of Named Parameters having the appropriate units. You can also define a new Named 

tŀǊŀƳŜǘŜǊ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘƛǎ ƛŎƻƴ ŀƴŘ ǎŜƭŜŎǘƛƴƎ ά/ǊŜŀǘŜ bŜǿΧέ bŀƳŜŘ tŀǊŀƳŜǘŜǊǎ ŀǊŜ ŀƭǎƻ 

used in the Monte Carlo module Define Parameter Sweep / Optimization. 
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Define Parameter Sweep / Optimization  
The Define Parameter Sweep / Optimization function allows you to run a Monte Carlo Analysis 

multiple times using different values for one or more Named Parameters. For optimization 

purposes, you can then look at the results to choose what value(s) to use in your project for the 

Named Parameter(s). 
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Multiple Named Parameters may be selected for the Analysis. To set their values, select them 

one-by-one in the Named Parameters box and for each, select either Constant Value, Range or 

Value List to assign their values for use in each iteration. 

 
¶ Sweep parameters together: If you are using more than one parameter, the default 

behavior is to provide one iteration for every possible combination of parameter values; 

for instance, three parameters each having three values would result in nine iterations. 

IƻǿŜǾŜǊΣ ƛŦ ȅƻǳ ŎƘŜŎƪ ǘƘŜ ά{ǿŜŜǇ ǇŀǊŀƳŜǘŜǊ ǘƻƎŜǘƘŜǊέ option, then only three 

iterations will be run using 1) the first value for each parameter, 2) the second value for 

each parameter and 3) the third value for each parameter. If the number of values for 

each parameter is not the same, then the number of iterations will match the smallest 

number of values. 

¶ Iterations: LŦ ǘƘŜ ά{ǿŜŜǇ ǇŀǊŀƳŜǘŜǊǎ ǘƻƎŜǘƘŜǊέ ŦƭŀƎ ƛǎ ƴƻǘ ŎƘŜŎƪŜŘΣ ǘƘƛǎ ǿƛƭƭ ōŜ ŀ 

combination of how many different values are run for each Named Parameter. One 

parameter with 10 values will result in 10 iterations while two parameters, each having 
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мл ǾŀƭǳŜǎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ млл όмлȄмлύ ƛǘŜǊŀǘƛƻƴǎΦ LŦ ǘƘŜ ά{ǿŜŜǇ ǇŀǊŀƳŜǘŜǊǎ ǘƻƎŜǘƘŜǊέ ŦƭŀƎ ƛǎ 

checked, it should equal the size of the smallest value list of all the Parameters. If you 

are selecting Range for the parameter values, then the Iterations will be set 

automatically from the combination of min, max and Num Steps. 

¶ Constant Value: For convenience, if you want to include a Parameter but not vary its 

value across iterations, you can set its value here and it will temporarily override what is 

saved in its Definition.  

¶ Range: Use min, max and Num Steps to define what values to use (and optionally the 

logarithmic steps checkbox). 

¶ Logarithmic steps:  Used for calculating values defined by Range. 

¶ Value List: Click on the Add/Insert icon  to directly enter values, one per line. Click 

once to get an input box and then, after entering your number, click it again to insert it. 

Values may also be loaded into the list from a file having the values saved one per line 

or saved to a file using the  icon located on the far right. 

Macros    
A macro is a simple program that does the same or a very similar operation several times in a 

row.  FracMan allows you to record and edit macros of all program functions, thus enabling you 

to run large numbers of simulations without having to actually be there while they run.  Macros 

and macro control are discussed in greater detail in the ά¦ǎƛƴƎ aŀŎǊƻǎέ section of this manual. 

The menu items include five Macro Functions as well as a list of the most recently created 

Macro files. 

¶ Run Macro 

¶ Edit Macro 

¶ Record Macro 

¶ Stop Recording 

¶ Ignore Macro Errors 

Language   
This allows you to select which language you wish the FracMan menus and dialogs to appear in.  

Currently, FracMan supports three languages: English, Chinese and Russian.  In order to toggle 

between languages, just mouse over the language button and click on the language you prefer.  

You may change this at any time. 

Project Setup  
This allows you to set project options such as units. While you can use different units 

throughout the project, it is very helpful to set these as appropriately as possible before 

beginning your model. Also be sure to set your fluid properties appropriately whether you are 

working with water, oil or gas. 
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Reserved Properties  

 
aŀƴȅ ƻŦ CǊŀŎaŀƴΩǎ ŀƴŀƭȅǎŜǎ ǊŜǉǳƛǊŜ ƻƴŜ ƻǊ ƳƻǊŜ ƻŦ ǘƘŜ άwŜǎŜǊǾŜŘέ tǊƻǇŜǊǘƛŜǎ ǘƻ ōŜ ǇǊŜǎŜƴǘΣ 

thus these properties will always be available on any fracture set.  Depending on your situation, 

you may prefer to work in Permeability/Compressibility/Aperture (PCA) which is more common 

in the oil and gas industry or Transmissivity/Storativity/Aperture (TSA) which is more common 

for hydrological projects.  In either case, if FracMan needs to convert from one to the other it 

will use the Fluid Density, Compressibility and Viscosity specified for the Fluid Properties in the 

Units tab.   

 

Conversion between PCA and TSA 

Fracture Transmissivity/Permeability: 

Ὕ
ὖ ”Ὣὃ

’
 

Fracture Storativity/Compressibility: 

Ὓ ὅ ὅ ”Ὣὃ  

Matrix Transmissivity/Permeability: 

Ὕ
ὖ”Ὣ

’
 

Matrix Storativity/Compressibility: 

Ὓ ὅ ὅ ”Ὣ• 

Where, 

Tfrac = fracture transmissivity [m2/s] 

Tm = matrix transmissivity [m/s] 

Sfrac = fracture storativity [unitless] 
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Sm = matrix storativity [1/m] 

 

Afrac = fracture aperture [m] 

Pfrac = fracture permeability [m2] 

Cfrac = fracture compressibility [1/Pa] 

Cfluid = fluid compressibility [1/Pa] 

Cm = matrix compressibility [1/Pa] 

ˊ Ґ ŦƭǳƛŘ ŘŜƴǎƛǘȅ ώƪƎκƳ3] 

g = acceleration of gravity [m/s2] 

˄ Ґ ŦƭǳƛŘ ǾƛǎŎƻǎƛǘȅ ώƪƎκόƳǎύϐ 

 Ґ ƳŀǘǊƛȄ ǇƻǊƻǎƛǘȅ ώǳƴƛǘƭŜǎǎϐ 

Project Options  
IŜǊŜ ȅƻǳ Ŏŀƴ ǎǇŜŎƛŦȅ ŀ άCǊŀŎ²ƻǊƭŘέ ƻōƧŜŎǘ όǎŜŜ Select FracWorld Region), and specify whether 

the program version and/or system dates are shown on the Visualization window. If you check 

Prompt for History on Save, you will be shown the Project History dialog when saving the 

project where you can enter a note. Press the Save icon button after entering a note to continue 

saving the project. If you check Show History on Open then you will be presented with the 

Project History dialog each time the project file is opened. 

 

Use these settings for new project ς check this box to make the values entered the defaults for 

new projects. 

Show this box on project creation ς check this box to show this dialog every time you start a 

new file. 
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Project Units  

 
Units are displayed in each window and dialog. There is great flexibility in setting the units 

appropriately throughout the program. Specification of units is an important step as part of data 

import and export. Below is a table of supported units. 

Length cm, ft, m, km 

Measured Depth ft, m 

Area ft2, m2 

Volume ft3, m3, usgal 

Mass kg, lbs, mt 

Time sec, min, hrs, day 

Density g/cm3, kg/m3, lbs/ft3, ppg 

Flow Rate bbl/d, bpm, fpd, fps, gpm, lpm, m3/s, m3/d 

Compressibility 1/psi, 1/atm, 1/bar, 1/kPa, 1/Pa 

Permeability mD, D, m2 

Aperture mm, cm, in, ft, m 

Transmissivity ft2/s, m2/s 

Storativity unitless 

Viscosity cP, Pa-s 

Porosity fraction, % 

Pressure psi, kpsi, Mpsi, atm, bar, Pa, kPa, MPa, GPa, mHg  

Head ft, m 
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Note that if you change the units of your model after you have added objects or definitions, 

FracMan will not automatically convert values ς you will need to check through all the objects of 

your model and make conversions using Translate/Scale Geometry (object coordinates) or 

Converting Well Log Units. 

 

Fluid Parameters ς Enter average values for the density, compressibility and dynamic fluid 

viscosity of the fluid in your model by clicking on the button located on the right of the text box. 

You may select default values for Water, Light Oil, Heavy Oil and Gas or enter your own values. 

These parameters are used to convert properties between the PCA and TSA systems as 

requested by the user or required by the FracMan functions utilized in the project. The default 

units are those specified in the Units tab but can be changed ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άҔҔέ ōǳǘǘƻƴǎ ƻƴ 

the right side of the text boxes and selecting from the Units options. 

 

Export Project Notes / History  
Creates a text file containing the project file pathname, project notes, object names in a tree 

structure as well as any object notes. 

Project History  
You can enter notes about your project at any time using the Tools Menu -> Project History. This 

window can also be set to show up when you load or save your project by setting the 

appropriate checkboxes in the Project Setup dialog on the General Tab. Project notes along with 

any object notes can be exported to a report using the Tools Menu -> Export Notes / History 

function. 
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The Window  Menu 
This tab has commands to help you control how FracMŀƴΩǎ ƛƴǘŜǊƴŀƭ ǿƛƴŘƻǿǎ ŀǊŜ displayed.  

There are five commands: 

¶ New Window.  This creates a duplicate of the window you currently have open. 

¶ Close All Report Windows.  This closes out all open windows except for the Visualization 

window. 

¶ Close All Dialogs. This closes out all open dialog windows. 

¶ Tabbed Windows.  This will toggle between tabbed window mode and classic mode. 

¶ High Resolution Screen Capture. Same function as listed in the View Menu. 

Beneath these commands will be a list of all open windows.  A check marks the one currently 

displayed.  To display a hidden window, just click on its name in this list, and it will appear on 

top of the other windows.  If multiple windows are visible, the check marks the active window ς 

the one currently selected. 

The Help Menu 
This offers resources to aid you in better using and understanding FracMan. 

 

¶ Contents opens the FracMan Manual, allowing you to search for and find information on 

a specific command. 

¶ About FracMan gives program information: version, installation date, user name and 

company, license expiration date, and video card information.  It also gives links to 

contact the FracMan group directly.  

¶ FracMan on the Web takes you directly to the FracMan website.  This will only work if 

you have an active internet connection. 

¶ 9ƴǘŜǊ wŜƎƛǎǘǊŀǘƛƻƴ /ƻŘŜǎΧ allows you to register your software.  This is discussed in 

greŀǘŜǊ ŘŜǘŀƛƭ ƛƴ ǘƘŜ άLƴǎǘŀƭƭƛƴƎ CǊŀŎaŀƴέ ǎŜŎǘƛƻƴ ƻŦ ǘƘƛǎ Ƴŀƴǳŀƭ under License 

Activation. 
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¶ Check For Updates checks for updates to FracMan online. See description under Version 

Check. 

Building Your Model  

Distributions  
FracMan has two different kinds of distributions whose parameters you can set: Vector and 

Scalar.  The same dialog boxes for these two distributions will appear frequently in fracture 

generation and elsewhere. 

Vector Distribution  

The vector distribution allows you to define some distribution with multiple related parameters, 

such as orientation (which includes both a trend and plunge).  

 
 

The parameters you must enter here depend on what distribution you choose from the drop-

Řƻǿƴ ƳŜƴǳΦ  ¢ƘŜ άYέ ŦƻǊ ŀ CƛǎƘŜǊ ŘƛǎǘǊƛōǳǘƛƻƴΣ ŦƻǊ ƛƴǎǘŀƴŎŜΣ ƛǎ ŀ ŎƻƴŎŜƴǘǊŀǘƛƻƴ Ŏƻƴǎǘŀƴǘ ǎƘƻǿƛƴƎ 

how wide or narrow the range of values is in the distribution.  The smaller the K, the more 

ŘƛǎǇŜǊǎŜ ǘƘŜ ǾŀƭǳŜǎ ŀǊŜΣ ǿƛǘƘ ŀ Y ƻŦ ȊŜǊƻ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ǊŀƴŘƻƳ ŘƛǎǘǊƛōǳǘƛƻƴΦ  ¢ƘŜ ά/ƻƴŎŜƴǘǊŀǘƛƻƴέ 

parameter for a Bootstrap distribution behaves in a similar same way except the dispersion acts 

aǊƻǳƴŘ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ ōƻƻǘǎǘǊŀǇ ǾŀƭǳŜ ǊŀǘƘŜǊ ǘƘŀƴ ŀ ǎƛƴƎƭŜ CƛǎƘŜǊ ǇƻƭŜέΦ 

 

For the Fisher and Bingham distributions, provide values of the Fisher/Bingham concentration 

coefficients k1 (and k2 if bivariate). Specify k between 1 and 5 for high orientation variability, and 

between 20 and 50 for low orientation variability.  Use one or two negative values in the 

Bingham distribution for unimodal or bimodal distributions, and positive values for girdle 

distributions.  For the Bivariate normal, provide standard deviation values for trend and plunge, 

and the correlation coefficient, which can be either 1 (perfect correlation) or 0 (no correlation).  
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For the Bootstrap distribution, enter the Fisher distribution concentration coefficient to be 

applied around each point from the bootstrap data.  A stereo plot is generated in the dialog box 

based on the chosen distribution and parameters. 

 

See Orientation for a detailed description of these distributions. 

 

Local Coordinate Frame ς allows you to provide a local coordinate system as defined by a grid, 

so that vectors are distributed relative to grid ς orientations will then be generated relative to 

this local reference frame. 

 

 

Scalar Distribution  
A scalar distribution creates a distribution of single values, for something such as fracture length 

(which has only one value unrelated to other properties). 

 

The parameters you must enter here depend on what distribution you choose from the drop-

down menu.  See Probability Distributions for Scalar Values for a detailed description of the 

available probability distributions. 

 

 
 

LŦ ȅƻǳ ŎƘŜŎƪ ά¢ǊǳƴŎŀǘŜέΣ CǊŀŎaŀƴ ǿƛƭƭ ŦƛƭǘŜǊ ƻǳǘ ǘƘŜ ƭŀǊƎŜǎǘ ŀƴŘκƻǊ ǎƳŀƭƭŜǎǘ values of the 

ŘƛǎǘǊƛōǳǘƛƻƴΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǳǎŜǊΩǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ  ±ŀƭǳŜǎ ōŜƭƻǿ ǘƘŜ ƎƛǾŜƴ ƳƛƴƛƳǳƳ ƻǊ ŀōƻǾŜ 

the given maximum will be discounted and replaced with numbers more amenable to the 

ŎŀƭŎǳƭŀǘƛƻƴΦ  ¸ƻǳ Ƴǳǎǘ ŎƘŜŎƪ άaƛƴƛƳǳƳέ ŀƴŘκƻǊ άaŀȄƛƳǳƳέΣ ŘŜǇŜƴŘent on which truncation 

bounds you wish to define.  Then enter the bounds in the given boxes. 
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If you select a ά.ƻƻǘǎǘǊŀǇέ ŘƛǎǘǊƛōǳǘƛƻƴΣ ȅƻǳ Ƴǳǎǘ ŎƭƛŎƪ ƻƴ ǘƘŜ Bootstrap button next to the 

distribution parameters to set your bootstrap options. 

Scalar Bootst rapping  

¸ƻǳ Ŏŀƴ ǳǎŜ Řŀǘŀ ƛƴ ȅƻǳǊ ƳƻŘŜƭ ǘƻ ƎǳƛŘŜ ȅƻǳǊ ŦǊŀŎǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴ ōȅ ǎŜƭŜŎǘƛƴƎ ŀ ά.ƻƻǘǎǘǊŀǇέ 

distribution.  Bootstrapping draws its values from existing data rather than from a random 

distribution. 

 
 

First check all of the objects you wish to bootstrap this property from. 

¶ Object Properties:  Select the property containing the values you want to choose from. 

¶ Type: This allows the user to specify which distribution is used for bootstrapping.  Select 

ά/ƻƴǎǘŀƴǘέ ǘƻ ǳǎŜ ǘƘŜ ŜȄŀŎǘ ǾŀƭǳŜǎ ŦǊƻƳ ǘƘŜ ōƻƻǘǎǘǊŀp data, or select a scalar 

distribution and enter the corresponding parameter on the Scalar Distribution dialog to 

ƎŜǘ ǾŀƭǳŜǎ ƴŜŀǊ ȅƻǳǊ ōƻƻǘǎǘǊŀǇ ǾŀƭǳŜǎΦ  CƻǊ ŜȄŀƳǇƭŜ ƛŦ ȅƻǳ ǎŜƭŜŎǘ άbƻǊƳŀƭέ ŀƴŘ ŜƴǘŜǊ ŀ 

deviation parameter of 10, each bootstrap value will be used as the mean of a normal 

distribution with deviation of 10, so you will get values normally distributed within 10 of 

your boostrap values.  This option is quite useful when boostrapping to sparse data. 
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¶ Spatial Bootstrap:  This allows you to specify (for objects that support it) whether to 

pick a point at random, select the nearest point, select a point at random within a 

radius, or to select a point at random weighted by either inverse distance or inverse 

distance squared. 

¶ Link all bootstrap property selection indices: When this is checked, FracMan links all 

bootstrapped properties for the same fracture, such that each individual fracture takes 

all of its bootstrapped properties from the same source (i.e., another individual 

fracture).   

Click the OK button to complete the Bootstrap definition and return to the Scalar Distribution 

dialog. 

Interacting  with Objects  

Selecting Objects  
FracMan operations are generally performed on one or more selected objects.  The attributes 

bar shows the aggregate attributes of all selected objects.  If all selected objects are of the same 

type you will have access to edit all of these objects at once.  You can select one or more objects 

by clicking on them in the object bar.  You can also drag select to select multiple objects at one 

time.  

 
Another way to select objects is to click on them in the visualization window. 
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When you do, you will get a list of all the objects under the cursor.  Note that in addition to 

objects you will also get any stochastic fractures in the list.  Selecting an item from the list will 

cause that object to be selected in the Objects window. 

Selecting Object Elements  

Objects in FracMan often are made up of elements such as Faces, Vertices and Cells.  You can 

select one or more sub elements of an object by selecting the object and then selecting either 

the vertex  or face  selection mode buttons in the toolbar.  Now you can click on the 

visualization window to select the desired element(s).  Once in face or vertex selection mode, 

you can select multiple elements using the drag select mode button .  Selected elements will 

appear highlighted in the visualization window and the attributes of that element will appear in 

the Attributes bar. 
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If two vertex elements are selected, the attributes window will display the distance between 

them. 

Mouse Translate / Rotate  

To translate an object, select the object / objects and press the ά¢ǊŀƴǎƭŀǘŜ hōƧŜŎǘǎέ ōǳǘǘƻƴ  

in the toolbar.  The translate axes will appear in the center of the selected object.  Click and drag 

any of the colored arrow points to drag the object along that axis. 
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A small black number will appear next to the axis along which you are translating your object 

telling you by how many units you are moving it. 
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The rotate object function works similarly.  Select the  button from the toolbar.  Then click 

on the circular axis indicators and drag to rotate the object about that axis. 

 
A number will appear next to the axis about which you are rotating your object, telling you by 

precisely how many degrees the object has been rotated. 

Rotation and translation operations can be undone by selecting Edit > Undo from the menu bar. 

 

Translate Object Elements  
Some object elements can be moved directly in the visualization window.  Surface, well, grid and 

tracemap vertices, well log entries, and well intervals can all be moved in the scene. 

Delete Object Elements  

Some object elements (Surface faces, tracemap segments, well log entries, fractures) can be 

ŘŜƭŜǘŜŘ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜƳ ŀƴŘ ǎŜƭŜŎǘƛƴƎ ά5ŜƭŜǘŜ {ŜƭŜŎǘŜŘέ ŦǊƻƳ ǘƘŜ 9Řƛǘ ƳŜƴǳ ƻǊ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ 

Delete Key.  Element deletion can not be undone. 
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Object Properties  
Many Fracman objects such as fracture sets, surfaces and grids can have element properties.  

These properties assign discrete values to each face, vertex or cell in the object.  

Visualize Properties  

You can visualize property values by right clicking on the object(s) and selecting the property 

ƴŀƳŜ ŦǊƻƳ ǘƘŜ ά±ƛǎǳŀƭƛȊŜέ ƳŜƴǳΦ  {ŜŜ The Legend Bar for more information about visualizing 

properties. You can do the same thing by selecting the property in the Property bar and clicking 

ƻƴ ǘƘŜ ά±ƛǎǳŀƭƛȊŜέ ƛŎƻƴ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ǊƛƎƘǘ ǎƛŘŜ ƻŦ ǘƘŜ ōŀǊΦ !ƭǎƻ ǎŜŜ ǘƘŜ ǎŜŎǘƛƻƴ ƻƴ Timeline to 

visualize how properties are changing over time. 

Edit Property Values  
Properties can be manipulated with many functions that are available either from active buttons 

on the right side of the Properties window once the property is selected, or from the menu 

available by right-clicking on the property itself. 

Add / Edit Property  
To make a new scalar property, hit Add Property. This will open a new dialog asking you to 

define the property.  Edit Property opens the same dialog box.  If you want to create a new 

vector property, use the Define Orientation Properties functionality. 

 
²ƘŜƴ ŀŘŘƛƴƎ ŀ ǇǊƻǇŜǊǘȅΣ ŦƛǊǎǘ ǎǇŜŎƛŦȅ ǘƘŜ ǇǊƻǇŜǊǘȅΩǎ Name.  Do not change the name if you are 

editing the property, instead, use the Rename Property function. A description of the property 

can be added. Click on the note icon on the right side of the Description input box to enter a 

longer comment. The Description field can be reached directly from the Properties bar by 

selecting the property and clicking on the Property Notes icon located on the right side of the 

Properties bar. 

 

Optionally, you can specify the parameter Type.  Available types include: 

¶ Angle 
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¶ Aperture 

¶ Area 

¶ Compressibility 

¶ Custom 

¶ Density 

¶ Depth 

¶ FlowRate 

¶ Force 

¶ Head 

¶ Length 

¶ Mass 

¶ MatrixStorativity 

¶ MatrixTransmissivity 

¶ --None-- (default) 

¶ P10 

¶ P32 

¶ Permeability 

¶ Porosity 

¶ Pressure 

¶ Stiffness 

¶ Storage 

¶ Storativity 

¶ Temperature 

¶ Time 

¶ Transmissivity 

¶ UnitStrength 

¶ Velocity 

¶ Viscosity 

¶ Volume 

Once you specify the parameter type, the units for that type will be displayed. The units are set 

according those specified in the Project Setup Properties. If you want to use different units, you 

can convert using the Define Function dialog (see figure below) or use the Set Property Units 

function. 
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You must also specify what Invalid Value to use for the property.  An invalid value is a flag that 

signifies that the property value is out of bounds, indicating to FracMan that it should ignore 

these values during analysis.  Be sure that you pick an invalid value appropriate to the property 

type and definition ς that is, choose a number that would never occur for this property unless 

something were very wrong.  For instance, -999 would be a good invalid value for a length 

property, but a poor invalid value for a property defined by a normal distribution with a mean of 

-900.  The value -9999 is provided as a default.  Boolean property types do not use an invalid 

value. 

 

Next, you must choose the Storage type for your property.  The value for each cell is stored on 

your computer as a specific type of data, and this allows you to specify exactly what type you 

want this property to be.  There are four options.  These are, in order from smallest disk space 

occupied to largest: 

¶ 1-bit Boolean ς either a 1 or 0, essentially specifying true or false  

¶ 32-bit signed integer ς integral values used primarily for flags 

¶ Single precision floating point ς (default) standard values  

¶ Double precision floating point ς used for higher precision values but requires double 

the amount of memory 

 

Be sure that you choose an appropriate type for your property.  A Boolean, for instance, may be 

ƎƻƻŘ ŦƻǊ ǘƘŜ ƎǊƛŘ ά!ŎǘƛǾŜέ ŎŜƭƭ ǇǊƻǇŜǊǘȅΣ ōǳǘ ƛǘ ǿƻǳƭŘƴΩǘ ōŜ ƳǳŎƘ ǳǎŜ ŦƻǊ ǎǘƻǊƛƴƎ ŦǊŀŎǘǳǊŜ 
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apertures.  If used properly, this specification can radically decrease the amount of space your 

object takes up in memory. 

 

Next you must tell FracMan what values to use to define the property.  There are six different 

ways to do this. 

¶ Constant value:  select this if the property is the same at every point in the object. 

¶ Scalar Distribution: a probabilistic distribution i.e. Normal, Log Normal etc.  See 

Probability Distributions for Scalar Values for the details of the different distributions 

available. 

¶ Read from file: You can import property values from a number of different data file 

formats.  The values will be interpolated and applied to the current object. See 

extended discussion in section below.  

¶ Function:  This allows you to base the property on a function using other properties as 

variables, thus correlating this property to another. All properties defined using a 

function are forced to be of type double precision floating point. 

¶ Copy from Object(s):  Allows you to interpolate property values for this object from 

ŀƴƻǘƘŜǊ ƻōƧŜŎǘΩǎ ǇǊƻǇŜǊties. 

¶ Distance to Object(s): This will compute the distance of elements of this object to 

elements of another. The objects are resolved into points (generally using vertices) and 

you can select from the min/max/mean distance value. This function operates on 

object elements only (faces, vertices etc) it does not compute object intersections. 

 

When you are done, hit OK and your property or the changes you have made to it will be saved 

and applied to the object. 

 

A few of the ways to define a property deserve a more in depth treatment. They are detailed 

below. 
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Read from File 

 
LŦ ȅƻǳ ŀǊŜ ŀŘŘƛƴƎ ŀ ƴŜǿ ǇǊƻǇŜǊǘȅ ŦǊƻƳ ŀƴ ŜȄǘŜǊƴŀƭ ŦƛƭŜΣ ŎƭƛŎƪ ƻƴ ǘƘŜ ά.ǊƻǿǎŜέ ōǳǘǘƻƴ ǘƻ ǎŜƭŜŎǘ ǘƘŜ 

file on your computer using the Property Data File dialog.  Specify whether the type is a generic 

Property Data File (*.*) or a SEGY Seismic file (*.segy). Click Open to get the import dialog 

specific to the object type. For instance, when loading a grid cell property the Grid Property 

from Data File dialog will appear. Here you specify again the file type. Various options are 

available for the different  file types: 

¶ Column Data: this is a generic file type where you need to specify which columns 

contain the property value and, if interpolating, what which columns contain the point 

coordinates. Simple point-to-point interpolation is available from 2D, 3D or 1D data sets 

where the interpolation type can be by Mean, Median, Min, Max, Sum or Count using 

Nearest Points, points within a Maximum Radius or All Points within cell. Checking the 

Large File Mode will maximize the interpolation performance for large file sizes 

(recommended for file sizes larger than 1GB). 

¶ Eclipse Keyword Property:  the property file must match the grid exactly with the same 

number of property values as grid cells. The only available option is to enter the (Invalid 

missing) value. The property name will be taken from the first line of the data file. See 

Appendix A for details on the input file format. 

¶ SEGY Seismic Data: selecting this format will possibly load your seismic data without 

any further input.  Due to wide variations in industry interpretations of this standard, if 

you are trying to import a SEGY file and this option does not work for you, try the more 

versatile file import tool File Format Assistant accessible from the File->Import menu. If 

that fails, contact FracMan support and we will assist you. 
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Function 

A number of functions have been added to the equation processor.  The 

mean/min/max/stddev/sum/random/random inverse distance/rand inverse distance squared of 

any property can be referenced.  There are predefined functions for converting between dip and 

pole as well as for computing dot and cross prodǳŎǘǎΦ ά¢ǊŜƴŘκtƭǳƴƎŜέ ƛƴǘŜǊǇƻƭŀǘƛƻƴ ƛǎ ŀƭǎƻ 

available. 

 

Copy from Object(s) 

Property values can be copied from one object to another, with interpolation options for 

matching objects having different data resolution.  Simple point-to-point interpolation is 

available from 2D, 3D or 1D data sets where the interpolation type can be by Mean, Median, 

Min, Max, Sum, Count, Random, Random (Inv Dist), or Random (Inv Dist Sq) using Nearest 

Points, points within a Maximum Radius or All Points within cell. 
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Random: Select a random point. 

Random (Inv Dist): Select a random point weighted by distance. 

Random (Inv Dist Sq): Select a random point weighted by distance squared. 

 

Interpolate in IJK: If you are copying properties to a Grid object from another Object contained 

in that Grid, then you can check the interpolate in IJK to use the grid coordinates instead of the 

XYZ coordinated during the interpolation. For example, you may have a grid based on inclined 

bedding surfaces and a well contained within that grid that you use to calculate P10 values for 

each formation. You may want to assign P10 values to planes in the grid corresponding to the 

well/K-layer grid intersection depths. 

Delete Property  
LŦ ȅƻǳ ǿƛǎƘ ǘƻ ǊŜƳƻǾŜ ŀ ǇǊƻǇŜǊǘȅΣ ǎŜƭŜŎǘ ƛǘ ƛƴ ǘƘŜ ά/ǳǊǊŜƴǘ tǊƻǇŜǊǘƛŜǎΥέ ƭƛǎǘ ŀƴŘ Ƙƛǘ Delete 

PropertyΦ  LŦ ȅƻǳ ǿƛǎƘ ǘƻ ŎƘŀƴƎŜ ŀ ǇǊƻǇŜǊǘȅΩǎ ŘŜŦƛƴƛǘƛƻƴΣ ǎŜƭŜŎǘ ƛǘ ŀƴŘ Ƙƛǘ Edit Property.  If you 

only wish to alter its name, however, Rename Property opens a small dialog asking you to 

specify a new name for the selected property, nothing else.   

 

     
          

Duplicate Property  
Access the Duplicate Property functionality by right-clicking on the Property you wish to 

duplicate. A new property will be created hŀǾƛƴƎ ǘƘŜ ǎŀƳŜ ƴŀƳŜ ǿƛǘƘ ǘƘŜ ǎǘǊƛƴƎ άψŎƻǇȅέ ŀŘŘŜŘ 

to the end. 



 

 

 
 116 

 

Rename Property  
Use this function to rename the property, it will not be done correctly if you try to do this using 

Edit Property. 

Set Invalid Value  
Change Invalid Value will only allow you to modify what value serves as a flag to FracMan that 

the selected property has gone out of bounds and should be discounted.  Boolean property 

types do not use an invalid value. 

 

 
 

Offset/Scale Property Values  
Offset/Scale Values allows you to change the selected property at every location by the same 

ǎƛƳǇƭŜ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΦ  CƻǊ ƛƴǎǘŀƴŎŜΣ ȅƻǳ Ƴŀȅ ǎŜƭŜŎǘ ŀ ǳƴƛǘ ŎƻƴǾŜǊǎƛƻƴ ǳƴŘŜǊ ǘƘŜ ά{ŎŀƭŜΥέ ŘǊƻǇ-

down menu; or if you found an error in your original calculations, you might add some 

cƻƳǇŜƴǎŀǘƻǊȅ ƳƻŘƛŦƛŜǊ ƛƴ ǘƘŜ άhŦŦǎŜǘΥέ ōƻȄΦ 

 
 

Replace Property Values  
The user has the option to replace any property value in most objects in FracMan.  The Replace 

Property Values dialog can be opened by right-clicking on any property in the property window 

όƻǊ ǳǎƛƴƎ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ōǳǘǘƻƴ ƛƴ ǘƘŜ ǇǊƻǇŜǊǘȅ ǿƛƴŘƻǿύ ŀƴŘ ǎŜƭŜŎǘƛƴƎ ǘƘŜ άwŜǇƭŀŎŜ ±ŀƭǳŜǎέΦ 

 

The user has the option of not only replacing Invalid Values but Values matching any statement 

ǘƘŜ ǳǎŜǊ ǎǇŜŎƛŦƛŜǎ ǳǎƛƴƎ .ƻƻƭŜŀƴ CǳƴŎǘƛƻƴǎ ǿƛǘƘ ǘƘŜ Ψ±ŀƭǳŜǎ aŀǘŎƘƛƴƎΩ ŦƛŜƭŘǎΦ 
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Values to Replace 

¶ Invalid Values ς the property will be scanned for invalid flagged values and replaced. 

¶ Value ς Look for an exact match (appropriate for Integer values). 

¶ Values Matching ς The entered Boolean function will be evaluated at each element and 

non-zero values of the expression will be replaced. 

Replace With 

¶ Invalid Flag ς Replace with the Invalid Value. 

¶ Nearest Valid Value ς Flagged values will be replaced with the nearest non-invalid value 

from the object. 

¶ Nearest Value Matching ς The entered function will be evaluated at each element and 

flagged values will be replaced by the nearest value where the evaluated function is 

non-zero. 

¶ Scalar ς Flagged values will be replaced either by a constant or a random number as 

specified by the Scalar Distribution selected. 

¶ Computed Value ς Flagged values will be replaced by the value of the entered 

expression. 
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Visualize  
Show the object in the Model View with this property colored according to the Legend. This is 

the same function as selecting the object, right-clicking, selecting Visualize and selecting this 

property. 

Define Orientation Properties  
There may be times when you want to define vector properties (i.e. those having an 

orientation). This could occur for instance with a variable stress field that you would like to 

correlate with a grid property including some type of random angular dispersion.  Or perhaps 

you want to fit some microseismic data to a complex stress orientation model. This is an 

alternative way of creating a new property beyond what is available using the Add or Edit 

Property functionality. There is in fact not one new vector property created, but a set of scalar 

properties which together define the vector property, two angular properties for trend/plunge 

or three xyz direction cosine properties. 

 

First create a new property using the Add Property icon which contains the vector property 

magnitude. Then in the Properties window, select this new property and right-click to select the 

Define Orientation Properties to create or assign the angular properties needed to define the 

orientation of the vector. 



 

 

 
 119 

 

 
Output 

¶ Select either Trend/Plunge or XYZ (direction cosines) to specify the output desired. 

¶ Enter new names or select existing property names for the resulting Trend/Plunge or 

XYZ (direction cosines). The names should reflect a common origin, say StressTrend and 

StressPlunge to remind you of their association. 

¶ If this is a grid property, select the Type: Cell Property or Vertex Property. 

Distribution 

Select the type of orientation distribution desired. The required parameters for the selected 

distribution will appear as input fields below. You can use constants or functions (which can be 

correlated to other parameters). See the Manual section on Orientation for details about the 

different distributions available. 

Local Coordinate Frame 
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Checking this box allows you to provide a local coordinate system as defined by a grid, so that 

vectors are distributed relative to the grid ς orientations will then be generated relative to this 

local reference frame. 

Set Property Units  
Property units can be assigned to a property in the Add or Edit Property dialogs, or directly using 

the Project Units icon from the Properties bar. While user-defined properties are not required to 

have a unit associated with them, it is strongly recommended that one be assigned in order to 

allow FracMan to make unit conversions when necessary, and warn you if you try to use an 

inappropriate property for an input.  

 

Warning: If you want to convert your property from one unit to another, do so using a function 

call in the Edit Property dialog, not the Set Property Units interface. Setting the property unit 

tells FacMan what the units are of the current values. Changing the units here will not trigger 

any conversions to the current values. 
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Set Property Time  
Property Time is used for visualizations using the View ->Timeline menu option. These 

visualizations can be used to create an animation of a series of properties on an object (like well 

test results) or for visualizing a single property where the values represent time (like hydraulic 

fracturing). Generally the Time property is automatically generated within FracMan. 
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Set Property Notes  
Click on this icon to access the selected propertyΩǎ 5ŜǎŎǊƛǇǘƛƻƴ ŦƛŜƭŘΦ ±ŀƭǳŜǎ Ŏŀƴ ōŜ ŜŘƛǘŜŘΦ ¢Ƙƛǎ 

field can also be modified from the Define Properties dialog using Edit Property. 

Property Groups  
Properties can be organized into groups using the Set Property Groups dialog. Right-click on the 

property and select Property Groups-> Add Property Group to add the selected property to a 

new group.  

 

 
The new group will have a default name which can be modified using the Rename Property 

function. To add another property to this group, just drag it to the new group in the Properties 

window. 
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Attributes  
Some objects when selected will display their properties in the Attributes Bar.  The values 

displayed are the mean of the selected object(s) properties.  Changing the values in the 

attributes bar sets the values of all selected objects or object elements to the entered value.  

Properties drawn with a gray background cannot be edited. 

 

Export Property Values  

All object properties can be exported to an ascii file.  Right click on one or more objects and 

seleŎǘ ά9ȄǇƻǊǘέ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ǇǊƻǇŜǊǘȅ ȅƻǳ ǿŀƴǘ ǘƻ ŜȄǇƻǊǘΦ  ¸ƻǳ Ŏŀƴ ŀƭǎƻ ŜȄǇƻǊǘ ǇǊƻǇŜǊǘȅ 

ǾŀƭǳŜǎ ōȅ ǎŜƭŜŎǘƛƴƎ άhōƧŜŎǘ tǊƻǇŜǊǘƛŜǎέ ŦǊƻƳ ǘƘŜ άCƛƭŜ-Ҕ9ȄǇƻǊǘέ ƳŜƴǳΦ  ¢Ƙƛǎ ƳŜŎƘŀƴƛǎƳ ǿƛƭƭ 

export multiple properties into a single tab delimited file. 
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Several formats are supported depending on the object type: 

¶ Generic Property ς Property values are listed in a single column. 

¶ Cell Indexed (Regular Grids Only) ς Property values are listed along with the cell index 

(I, J, K). 

¶ Cell Centered (Grids Only) ς Property values are listed along with the X, Y, Z values of 

the cell center. 

Histogram  
Property values can be displayed as a histogram.  See the section Histogram for details on how 

to use histogram charts 

Timeline  

The Timeline panel is used to display an animation of a series of properties on an object (like 

well test results) or for visualizing a single property where the values represent time (like 

hydraulic fracturing). 

 

To define a new Timeline, make sure that the Timeline panel is active in the View menu. Re-size 

your FracMan panels if necessary to ensure that the Timeline panel is large enough to show the 

checkbox for Auto save frames at the bottom and the Loop checkbox at the far right.  
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From the Objects panel, select one or more objects to display in the timeline sequence. It can be 

helpful to Hide any objects that are not of interest in the timeline.  

 

Creating a New Timeline Definition  
Select New from the Timeline panel to display the Timeline Definition dialog.  

 
The objects that were selected in the Objects panel should be pre-selected on the Objects tab. If 

not, you can also choose them here by using the Object checkboxes or Filter. The search field at 

the bottom of the tab can be used to find your object if there are a large number. 

 

On the Properties tab, usually you will just want to check one property to visualize through 

time, either a Time Display Property or a Color Display Property. If you select more than one, 

they will be cycled through one at a time. For example, to show the changes to an induced 

fracture during hydrofracturing, select the Time Display Property Ψ{ŜǉǳŜƴŎŜΩΦ 
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If you want to save a picture of each time step, check Save Frames and choose a directory and 

enter a new filename prefix in the File name field for the exported pictures using the Export 

Frames To dialog opened by clickƛƴƎ ƻƴ ǘƘŜ ΨΧΩ ōǳǘǘƻƴΦ 

 

Click on Apply to save your definition and Select to get it ready to display. Click on Close to close 

the dialog. 

 

Playing a Property Timeline  
Once you have a timeline defined, select it from the drop-down menu on the Timeline panel. 

Double check that your object is visible and correctly oriented in the Visualization panel. Use the 

Play Animation, Stop Animation, Rewind and End icons at the top right corner of the Timeline 

panel to control the Visualization. If you want the animation to restart from the beginning once 

it has reached the end, check the Loop checkbox. If you want to grab a picture of one of the 

timeline steps, click on the Snapshot button while the time step of interest is showing (you can 

click on Stop Animation to make sure you get the view you want). The picture will be saved in 

the directory specified in the definition with a filename created from the entered File name. The 

directory and file name prefix may alternatively be specified directly in the Timeline panel in the 

field next to Auto save frames. Checking Auto save frames will save a picture of each time step 

in the Visualization into the directory specified with a file name created using the entered File 

name. This is the same field as the one below Save Frames in the Timeline Definition dialog. 
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Regions  
Regions in FracMan are usually convex polyhedron and are used to define where fractures 

should be generated and also provide borders where surfaces and fractures should be clipped. 

They define volumes for calculating P32 fracture intensities and P33 porosities. They can be used 

to define the visible areas of a project and can be transformed into surfaces. 

 

Regions can be created using the Insert menu options Region Object, Box Region, Cylinder 

Region, Prism Region, Slab Region and Horseshoe Tunnel. See those Manual sections for details 

on region creation. Once created, regions can be modified by selecting them in the Objects 

window and then adjusting values in the Attributes panel. Individual vertices can be relocated 

by selecting them in the Visualization window using tools such as Area Select and Translate 

Objects. Care should be taken with this latter approach as customized, non-regular polyhedron 

may not give the desired results. 

 

Operations available to regions may be accessed by right-clicking on a region object. The 

following menu options appear: 

¶ Zoom to Selection: same as Zoom Extents Selected in the Toolbar. 

¶ Clip Fractures 

¶ Intersecting Fractures 

¶ Move to Object(s) Bounding Box 

¶ Convert Region to Surface 

¶ Convert Region to Panels 

¶ Set FracWorld Region: sets the Frac World region to the selected region object. Use the 

Tools -> Select Frac World Region dialog to undo the change. 

¶ Set Visibility Region: only appears as an option if it will cause the visibility region to 

change. 

¶ Export 

Move to Object(s) Bounding Box  

Convert Region to Panels  
This function creates new Surface objects for each of the polygons comprising the Region object 

polyhedron. The original Region object is retained. 

Export Region  

Surfaces  
Surfaces are used in FracMan to help define model regions and to create non-planar fractures.  

While box and prism regions work well for local models, most reservoirs cannot be modeled 

adequately using simple geometries.  FracMan provides three ways to use surfaces to define a 

fracture generation region: 

¶ Generate fractures between two surfaces (see Creating a Fracture Set using the 

Geometric Model) 
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¶ Create a geologic region from surfaces and create fractures within this region (see 

Geologically Conditioned Fracture Models) 

¶ Create fractures in a geometric or geocellular region and use surfaces to clip fracture 

networks (see Fracture Set Clipping ) 

See Appendix A FracMan Supported File Formats for a complete list of the file formats 

supported for surfaces. FracMan does not interpret all the information contained in any 

particular file format; only the necessary geometric information is read. 

Surface Creation  

Edit Surface Normals  
Some surface when imported from other software will have irregularities in their surface 

orientation which can cause problems in analysis.  You can correct these issues by reversing the 

normals of individual faces so that all faces have a uniform normal direction 

 

  
 

Bad normals can cause problems with clipping, decimation, fracture generation between 

surfaces, and rock wedge analysis, among other things.  Thus it is important that your surface 

normals match up. 

 

Normal vectors appear as rods sticking out perpendicular to a face, in a region, or a triangle 

ǾŜǊǘŜȄΣ ƻƴ ŀ ǎǳǊŦŀŎŜΦ  ¢ƘŜ ƴƻǊƳŀƭ Ǉƻƛƴǘǎ άƛƴǘƻ ǘƘŜ ǊƻŎƪέ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘŜ ŀƴŀƭȅǎƛǎΦ  hƴ ŀ 

surface, triangles whose normals point away from the viewer are shown in brown; triangles 

whose normals point towards the viewer are shown in blue.  In order to flip a normal, you must 

first select the face/triangle whose normal you wish to change.  You can select a single 

face/triangle by clicking that face in the image.  Highlighted surface triangles appear yellow; 

selected region surfaces will appear another shade of the region color. 
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You may highlight multiple faces/triangles at once by holding the ctrl key while clicking, or by 

selecting View > Select Rectangle ŦǊƻƳ ǘƘŜ ǿƛƴŘƻǿΩǎ ŦƛƭŜ ƳŜƴǳ ŀƴŘ ŘǊŀƎƎƛƴƎ ǘƘŜ ǊŜŎǘŀƴƎƭŜ ƻǾŜǊ 

the triangles you wish to highlight.   
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Once you have selected all the faces/triangles whose normals you wish to change, click Edit 

Surface > Reverse Selected Faces. 

  
You can also flip a surface or invert a tunnel by selecting Edit Surface > Reverse All Normals. 

  
When you have set up the normal vectors to your satisfaction, select Edit Surface > Save 

Changes and Return. If you do not wish to save your normal changes, select Edit Surface > 

Revert Changes and select No when FracMan asks you if you wish to save changes (closes 

dialog). 

Apply Texture Map  

²ƛǘƘ CǊŀŎaŀƴΩǎ ƴŜǿ ǘŜȄǘǳǊŜ ƳŀǇ ŦŜŀǘǳǊŜ ȅƻǳ Ŏŀƴ ŘƛǎǇƭŀȅ ǘŜȄǘǳǊŜ ƳŀǇǇŜŘ ǎǳǊŦŀŎŜǎ ŦǊƻƳ ƻǘƘŜǊ 

applications.  These consist of specially built surfaces that have U and V coordinates as vertex 

ǇǊƻǇŜǊǘƛŜǎΦ  {ƛƳǇƭȅ ƭƻŀŘ ǘƘŜ ǎǳǊŦŀŎŜΣ ǘƘŜƴ ǎŜƭŜŎǘ ά!ǇǇƭȅ ¢ŜȄǘǳǊŜ aŀǇέΦ  {ŜƭŜŎǘ ǘƘŜ ƛƳŀƎŜ ŦƛƭŜ 

containing the texture and specify the U and V property names. 
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Decimate Surfaces   
In many cases surfaces are too large to be useful for significant calculations.  Decimating the 

surface will reduce the number of points in the surface while retaining the basic shape and 

features, making it small enough to be used for calculations.  This function simplifies a surface 

by dividing into triangles.  You must first select the surface you wish to decimate. 

Surfaces with extreme irregularities may not decimate well.  It is important to carefully examine 

the output of surface decimation in order to verify that it retains necessary features. 
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First select the surface you wish to decimate.  You may either right-click on the surface object 

ƴŀƳŜ ƛƴ ǘƘŜ hōƧŜŎǘǎ ǿƛƴŘƻǿ ŀƴŘ Ƙƛǘ ά5ŜŎƛƳŀǘŜ {ǳǊŦŀŎŜέ ƻǊ ǎŜƭŜŎǘ ά5ŜŎƛƳŀǘŜ {ǳǊŦŀŎŜǎΧέ ǳƴŘŜǊ 

the Edit tab on the file menu.  You may select more than one surface to decimate at a time.   

A dialog box will open, giving you a set of options by which to define the decimation.  The 

options are:  

¶ Projection Plane:  Specifies which directional plane FracMan uses for decimation - X-Y, 

Y-Z, or X-Z.   

¶ Surface Size:  Displays the X, Y, and Z dimensions of a hypothetical bounding box 

enclosing the surface. 

¶ Number of Points:  Allows the user to specify how many points to use for decimation in 

the given directions.  The available directions are determined by which projection plane 

has been selected. 

¶ Interval Size:  Allows the user to specify what spacing between points the program uses 

for decimation in the given directions.  Again, the available directions are determined by 

which projection plane the user selects. 
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¶ Surface Boundary: You can specify a EarthVision format (PLY) file which defines the 

outline of the surface.  Decimation of complex surfaces can be dramatically improved by 

providing a PLY file.  If a file is not specified, FracMan will compute the surface outline 

itself. 

¶ Use PLY file to define boundary: A PLY file is an ASCII formatted text file that defines the 

vertices of a surface boundary.  An example PLY file for a simple surface outline looks 

like: 

POLYGON 
0  0 
6000  0 
6000  4000 
0  4000 



 

 

 
 134 

 

 

¶ Use Four Corners: Selecting this option instructs the decimation routine to pick four 

points within the boundary (either computed or from the PLY file) to define the new 

surface, rather than using the entire surface outline. 

¶ Retain Original Surface Object: If you do not select this, the decimated surface will 

overwrite the original surface, replacing it, and the surface from which the decimation 

was extrapolated will be deleted. 

¶ Closed Surfaces: /ƭƻǎŜŘ ǎǳǊŦŀŎŜǎ ŘƻƴΩǘ ƘŀǾŜ ƻǳǘŜǊ ŜŘƎŜǎ ǘƘŀǘ ǿŜ ǳǎŜ ǘƻ ōound the 

ǎǳǊŦŀŎŜ ŘŜŎƛƳŀǘƛƻƴΦ  /ƘŜŎƪƛƴƎ ǘƘŜ ά¦ǎŜ н5 Iǳƭƭ ŦƻǊ ƻǳǘƭƛƴŜέ ƻǇǘƛƻƴ ǿƛƭƭ ŎƻƳǇǳǘŜ ǘƘŜ н5 

convex hull of the object (projected in the selected direction) to enable surface 

ŘŜŎƛƳŀǘƛƻƴ ƻŦ ǘƘŜǎŜ ƻōƧŜŎǘǎΦ ¢ƘŜ ά{ŜƭŜŎǘ tƻƛƴǘέ ŦǳƴŎǘƛƻƴ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ǳǎŜ ǘƘŜ first 

point, minimum distance, maximum distance or mean distance in resolving multiple 

decimation intersections. 

  
 

Weld Fracture Faces   
The Weld Fracture Faces operation can be used to clean up tessellated fractures or surfaces by 

combining nearly coplanar faces into singular elements.  This reduces the number of elements 

necessary to specify the object in 3-space (which in turn increases performance and reduces the 

memory footprint) while still maintaining geometrical accuracy.  In other words, this is a bit like 

reverse decimation. 
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Coplanar Threshold Values are used to combine adjacent faces. Adjacent faces having angular 

differences less than the specified Angle and shifted center distances which are less than the 

Panel Height will be combined. 

Colinear Threshold Value is used to remove nodes between adjacent edges having similar 

orientations. Edges sharing a node having a difference in trend less than the specified Angle will 

be combined and their adjacent faces will be combined. 

Clip Surface  
A handy feature not found in earlier versions of FracMan, surfaces can now be clipped to 

surfaces directly, rather than having to convert them to fractures first. 

To clip a surface (or surfaces) select Edit > Surface > Clip Surface from the menu bar. 
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Selecǘ ǘƘŜ ǎǳǊŦŀŎŜ ǘƘŀǘ ȅƻǳ ǿƛǎƘ ǘƻ ŎƭƛǇ ǘƻ ŦǊƻƳ ǘƘŜ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ǳƴŘŜǊ ά/ƭƛǇǇƛƴƎ {ǳǊŦŀŎŜΥέΦ  

¢ƘŜƴ ŎƘŜŎƪ ŀƭƭ ǘƘŜ ǎǳǊŦŀŎŜǎ ȅƻǳ ǿƛǎƘ ǘƻ ŎƭƛǇ ŦǊƻƳ ǘƘŜ ƭƛǎǘ ōŜƴŜŀǘƘ ά/ƭƛǇ {ǳǊŦŀŎŜόǎύΥέΦ  LŦ ȅƻǳ ŎƘŜŎƪ 

άwŜǘŀƛƴ hǊƛƎƛƴŀƭ {ǳǊŦŀŎŜέΣ CǊŀŎaŀƴ ǿƛƭƭ ƪŜŜǇ ǘƘŜ ǳƴŎƭƛǇǇŜŘ ǎǳǊŦŀŎe in the model along with the 

ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŎƭƛǇǇƛƴƎΦ  άwŜǘŀƛƴ tƻǎƛǘƛǾŜ {ƛŘŜέ ŀƴŘ άwŜǘŀƛƴ bŜƎŀǘƛǾŜ {ƛŘŜέ ŘŜǘŜǊƳƛƴŜ ǿƘƛŎƘ ƘŀƭŦ 

of the clipped surface you clip away and which half remains in the model.  If both are checked 

the surface will be split into two halves.  When you are ready to clip your surface, hit OK.  The 

new surfaces will appear in the Objects window, with the same name as the original surface plus 

ǘƘŜ ǎǳŦŦƛȄ άψǇƻǎέ ƻǊ άψƴŜƎέΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǿƘƛŎƘ ƻǇǘƛƻƴǎ ȅƻǳ ŎƘŜŎƪŜŘ ƛƴ ȅƻǳǊ ŎƭƛǇǇƛƴƎ ŘŜŦƛƴƛǘƛƻƴΦ 

Convert To Fracture  

You can convert a surface object to a fracture.  The object can be added to an existing fracture 

set or created as a new deterministic fracture set by leaving the drop-Řƻǿƴ ōƻȄ Ψ!ŘŘ ǘƻ {ŜǘΩ 

blank.  Triangle/face properties of the surface become face properties of the fracture. 

 

If the reserved fracture properties of Permeability, Compressibility, Aperture (PCA) or 

Transmissivity, Storativity and Aperture (TSA) were defined as vertex properties of the surface, 

they will be translated to face properties of the fracture. While the reserved properties PCA/TSA 

can be edited to have constant values, these will only be used in the new Fracture object if these 

property values are not already defined on the Surface object. 
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Compute Coordinate Fr ame 
This will create a set of coordinate reference frame properties from surface face or grid cell 

orientations.  It was designed to simplify the use of coordinate reference frames by allowing you 

to quickly compute the necessary properties based on the normal vectors of a controlling 

surface.  You can then interpolate these property values to a grid in order to have the necessary 

coordinate reference frame.  A simple smoothing factor is also included which averages the 

normals of neighboring triangles / cells. 

 

This algorithm is designed along standard structural geology conventions and assumes a right-

handed coordinate system. The algorithm will not return the correct results for a completely 

horizontal surface or fracture, because in this case the pole trend and/or fracture strike are not 

uniquely defined. The algorithm can be used to initialize the correct properties on the fracture 
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or surface, but the end user is expected to manually input correct values for the coordinate 

reference frame based on their needs. 

Compute Surface Curvature  

This will compute the curvature of the surface. Gaussian and mean curvature is calculated as 

well as the K1 and K2 principal curvature vectors. 

Simplify Surface  
Convert to Quad: this will replace the selected surface(s) with a planar rectangle. 

Merge Nodes: this will merge vertices that are closer than the indicated distance, removing tiny 

or degenerate triangles and improving connectivity. 

Apply Smoothing: this will adjust vertices to smooth out sharp points in the surface. 

Convert to manifold: this will adjust the triangulation so that no triangle edges intersect a 

vertex. LǘΩǎ a good idea to run Delete Unreferenced Verts after this function. 

Remove Tiny Triangle: this will remove small triangles and adjust the mesh to eliminate holes. 

Delete Unreferenced Verts:  Some file formats allow unused vertices ς selecting this option will 

eliminate them from the object. 

Reduce Triangle Count: This will simplify the surface by reducing the number of triangles in the 

surface. 
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Merge Surfaces  

In some cases multiple surfaces will in fact make up a single surface object ς select the surfaces 

you want to merge together and a new object will be created that is the union of both originals. 

Trim Surface Outline  
Trims triangles from a surface that are outside of a traceline defined in a file or stored as a 

tracemap. 
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Extract Surface From Selection  

Triangulate Selection  
{ŜƭŜŎǘ ǘƘŜ ǾŜǊǘƛŎŜǎ ƻŦ ŀ ǎǳǊŦŀŎŜ ŀǊƻǳƴŘ ǘƘŜ ƘƻƭŜ ŀƴŘ ǎŜƭŜŎǘ ά¢ǊƛŀƴƎǳƭŀǘŜ {ŜƭŜŎǘƛƻƴέ ŦǊƻƳ ǘƘŜ 9Řƛǘ-

>Surface menu.  Allows user to fill holes in a surface. 

  
 

Convert Region To Surface  

There is some functionality in FracMan that is only available to operate on surface objects. The 

Convert Region To Surface function creates a new single Surface object out of the outer surface 

of the region polyhedron. The original Region object is retained and a new surface object is 

added to the Surfaces folder in the Objects window. 

Convert Fracture To Surface  
There is some functionality in FracMan that is only available to operate on surface objects. It is 

sometimes desirable to run this functionality on fractures as well. A simple way to achieve this is 

to convert the fracture to a surface using the Edit -> Surface -> Convert Fracture To Surface 

function. Select the fracture in the Objects window and then run the operation using the top 
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Edit menu. All the fracture properties are maintained as surface properties. The inverse 

functionality is Edit -> Surface -> Convert To Fracture. 

Split Object By Property Values  

Surfaces, point data and well logs objects can be split into subsets by property if the property is 

stored as a string or integer. For example, if you have a surface that has a face property 

άhǊƛŜƴǘŀǘƛƻƴέ ǿƛǘƘ н ŘƛŦŦŜǊŜƴǘ ƛƴǘŜƎŜǊ ǾŀƭǳŜǎ όάмέ ŀƴŘ άнέύΣ ǘƘŜ Split Objects By Property Values 

will create two surface subsets, each set containing only those surface faces having the same 

Orientation value. The Split Objects By Property dialog is reached from the Edit -> Surfaces 

menu. 

 

Grids  
Some fracture generation models use irregular grids to control fracture generation.  These grids 

are either created inside FracMan (fold model) or imported (fault and stress field models).  

Together with predefined and user-defined relationship functions, the grid cell properties 

determine the resulting fracture properties such as orientation, intensity, size, etc.  

 

Stratigraphic and lithological information is routinely stored in geocellular models.  FracMan can 

generate discrete fracture models based on attributes in grids exported from a geocellular 

modeling package.  Fracture parameters, such as fracture orientations, intensity, size, and fluid 

flow properties can be conditioned based upon the parameter values in each grid cell. 

 

The reverse procedure allows you to sample fracture system properties and to return the results 

as grid values.  The program will determine the location of each element and assign the element 

a value based on the underlying fracture network.  Properties that can be sampled this way may 
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include fracture density, fracture system porosity, connected fracture volume.  The results can 

then be read back into the geo-cellular modeling package for further analysis.   

 

Discrete fracture models can be used to calculate equivalent continuum parameters (equivalent 

porosity, equivalent directional permeabilities, and matrix-fracture interaction factor).  For 

example, FracMan can be used to import an ECLIPSE® reservoir simulator grid and calculate the 

respective continuum parameters for each grid cell. 

 

See Appendix A FracMan Supported File Formats for a complete list of the file formats 

supported for grid objects. 

Grid Creation  
You can create a simple grid from the Insert menu. 

 
 

You can also create a grid defined by two surfaces using Insert->Grid from Surfaces. When 

defining a grid from one or more surface objects you can define the grid based on the surface 

normal, a specified direction or a second surface. 

 

The user can also specify the shape of the grid cells as Hexahedron or Triangular Prism 

The Grid Cell size can be determined from cell number, cell dimensions, or by using the surface 

ƴƻǊƳŀƭǎΦ  Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ¢ǊŜƴŘ ŦƻǊ ǘƘŜ άƭέ !Ȅƛǎ ǿƛƭƭ ŀŦŦŜŎǘ ǘƘŜ ƴǳƳōŜǊǎ ƻŦ 

cells/cell size. 
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You can define uniform z layers, specify their thickness based on a fraction of the total width, 

specify their relative thicknesses based on a random distribution or by selecting the layer 

surfaces directly. 

 
 

Compute  
A number of grid calculations are available including: 

¶ Grid Compute Cell Height 

¶ Grid Compute Cell Volume 

¶ Grid Compute Cell IJ size 

¶ Grid Compute XY Area 

¶ Convert Tensor to Principal Vector 

These can be accessed either from the Analysis functionality available after right-clicking on the 

grid object, from the Edit -> Grid -> Compute menu option, or from the Static Analysis -> Grid 

menu option. 


















































































































































































































































































































































































































































































































































































































































































































































































































































































