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Introduction

Introduction

Overview

Solids Modelling allows us to use triangulation to create three-dimensional models based on Digital
Terrain Models (DTMs) and String files. This tutorial introduces the theory behind the solids mod-
elling process and provides detailed examples using the solids modelling functions in Surpac. By
working through this tutorial, you will gain skills in the construction, use of and modification of sol-
ids models.

Requirements

This tutorial assumes that you have a basic knowledge of Surpac. We recommend that you under-
stand the procedures and concepts in the Introduction to Surpac manual. The DTM Surfaces tuto-
rial may also be helpful in understanding some of the concepts in this tutorial.

You will also need to have:

« Surpacinstalled on your computer, and
. The data set accompanying this tutorial.

Workflow

Create/Edit
String data

Y

Triangulate

Y

Validate |- Edit Triangles

Valid?

Mo

Yes

Y

Set to Solid

Y

Save

£ Note: This workflow demonstrates the steps in this tutorial. There are other ways to achieve a
result.
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Solids Concepts

Solids Concepts

What is a Solid model?

A Solid modelis a three-dimensional triangulation of data. For example, a solid object may be
formed by wrapping a DTM around strings representing sections through the solids.

Solid models are based on the same principles as Digital Terrain Models (DTMs). Solid models use
triangles to link polygonal shapes together to define a solid object or a void.

The resulting shapes may be used for:

« visualisation.

« volume calculations.

. extraction of slices in any orientation.

. intersection with data from the geological database module.

A DTM is used to define a surface. Creating a DTM is automatic. Triangles are formed by connecting
groups of three data points together by taking their spatial location in the X - Y plane into account.

The drawback of this type of modelis that it cannot model a structure that may have foldbacks or
overhangs, for example:

. geological structure.
. stopes.
« underground mine workings, for example: declines, development drives and draw points.

A Solid modelis created by forming a set of triangles from the points contained in the string. These
triangles may overlap when viewed in plan, but do not overlap or intersect when the third dimen-
sion is considered. The triangles in a solid model may completely enclose a structure.

Creation of Solid models can be more interactive than the creation of DTMs, although there are
many tools in Surpac that can automate the process.

The following diagram shows an example of a Solid model (design decline and ore body).

Terminology

A Solid modelis made up of a set of non-overlapping triangles. These triangles form objects that
may have a numeric identifier between 1 and 32000. Objects represent discrete features in a solid
model. For example, in the above diagram, the decline and the ore bodies have different object
numbers since they represent different features.

However, features such as ore bodies can consist of discrete pods, and you may want to give
these pods the same object number to indicate that they are from the same structure. In this
case, each discrete pod must have a different trisolation number. A trisolation is a discrete part of
an object and may be any positive integer.

Object and Trisolation numbers give reference to all the objects contained in a Solid model.

An object trisolation may be open or closed. A trisolation is open if there is a gap in the set of tri-
angles that make up the trisolation. An object may contain both open and closed trisolations.
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Solids Concepts

The reason for treating objects as open or closed are:

. aclosed object can have its volume determined directly by summing the volumes of each of
the triangles to an arbitrary datum plane.

. aclosed object always produces closed strings when sliced by a plane.

. aclosed object could be used as a constraint in the Block Modelling module.

. anopen object cannot provide the same capabilities; when sliced by a plane the strings it
produces may be open or closed or both.

Solids Files

Solid models are stored in the same way that DTMs are stored, in two ASCII text files, with .str and
.dtm extensions.
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Set Up For This Tutorial Task: Set the Work Directory (Windows XP)

Set Up For This Tutorial
Task: Set the Work Directory (Windows XP)

1. Inthe Navigator, right-click the solids folder.
2. From the popup menu, select Set as work directory.

Mavigakar Prewview ol 01 X
all Files (%% “
Elﬁ Documents and Setkings ~
[y Administrakor
[y Administrator, 551
== All Users
Application Data
Deskkop N
-7 Documents
DRM
-7 Favorites
=+ Gemcan
=+ Surpac
= 61
EIE] demo_data
=) tutotials
advanced_underground_mine_
#-=y block_model
#)-=y drill_and_blast
-y dem_surfaces
[#-[ geological_database
QEDStE [ et as work directory h
[ inkerp - b
inkrod | Open inwindows Explorer
[+ pit_de Mesw Folder
-7 plottin
: ¥ Cut CHrl+X
Copy Chrl+C
E Refresh
abl Rename
P Delete
< Properties
===

The name of the work directory is displayed in the title bar of the Surpac window.

“® Surpac 6.1 - c:\documents and settings\all users\gemcom\surpac)61\demo_data\ tutorials\solids
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Set Up For This Tutorial Task: Set the Work Directory (Windows Vista)

Task: Set the Work Directory (Windows Vista)

1. In the Navigator, right-click the solids folder.
2. From the popup menu, select Set as work directory.

Mavigatar Preview ol 1 =

All Files [.*.*) o
[y Users -
G- All Users
ﬁ Defaulk
ﬁ Defaulk User
EI[E] Public =
Desktop
Documents
: Downlaads
= Favorites E
EI[E] Gemcom
[F--[= Comman
LicenceManager
EI[E] Surpac

EIIE:] 611
=+ demo_data
(- quarry_demo
surpac_dema
=+ tutorials
- advan
“[=y black_
“[=y drill _ar
“[=y dem_su
“[y gealag
“|[=y 9eosta
“[y inkerpe
[ inkrady
[ pik_des
“[=p plotting

m

Set as work directory

Open in Windows Explorer

Mew Folder

Cut Clrl+X

Copy Ctri+C

WEF=008

abl Rename

2 Delete

Properties

The name of the work directory is displayed in the title bar of the Surpac window.

& Surpac 6.1 - c\users\public\gemcom\surpac\61'\demo_data\tutorials\solids
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Preparing Data Task: Combine String Files into one File

Preparing Data
Task: Combine String Files into one File

1. Choose File tools > Combine/Split file options > Combine string files.
2. Enterthe information as shown, and then click Apply.

“® Combine Strings Into a Single File x|

Define the files ko be combined

Locakion lxs j

ID range |10140;10160; 10260, 10860, 50; 10380

Define method to create new file

Location Inre j

1D nurmber IEI

[¥ Retain descriptions

[T Combine crest and boe files

Skart string number |1
W Apply | 2 Cancel I

This will combine all sixteen files into one string file called orel.str.

3. Choose File tools > Change string directions.
4. Enterthe information as shown, and then click Apply.

- Change the direction of strings il

Define the strings ko be turned

Location fore ﬂ

ID range

r=y lar=y

Str range |1;16
Start at Segmenk 1 or 2 |1

Retain descripbions v

Define the direction required
Select direction aption

‘ = Make strings anki-clackwise & Make strings clockwise  Reverse existing direckion

o Apply [\g, 3¢ Cancel I

This will ensure that all digitised segments are set to clockwise. This string file is a series of sectional
interpretations, representing a copper ore body.

Page 10 of 110



Preparing Data Task: Check String File Directions Using String File Summary

Task: Check String File Directions Using String File Summary

1. Choose File tools > String summary.
2. Enterthe information as shown, and then click Apply.

= String file summary ﬁl
Location |nre j

ID range |1

Field width f12

Mumber of decimals |1
" Apply N &€ Cancel I

3. Enterthe information as shown, and then click Apply.

® Define result file il
Define the fils ko be created
Lacation Isummary j
ID number Il—
Farmak I.nu:ut - Surpac Mate File ;l

o Apply [\{ o4& Cancel I
Ty

File summaryl.not is displayed.

String Summary Report Jul 07, 2008

File: orel.str
Date: 07-Jul-08 Purpose: Rewversed strings
String Segment Direction £ Points 2d Len 3d Len Area ¥ Min i Max Y Min
1 1 Clockwise S8 T82.3 782.3 10521.4 5Z34.& 5488.5 3900.2Z2
2 1 Clockwise B0 781.8 781.8 10510.2 5Z34.& 54683.5 3900.Z
3 1 Clockwise @& els.5 8l9.9 TTH3.7 5253.3 b54z28.9 95Z21.4
4 1 Clockwise Z& 178.8 178.8 417.3 5201.7 537Z.3 101&.3
4 Z Clockwise 18 174.8 174.8 3Z8.1 5385.3 5434.1 530.0
4 44 353.5 53.5 1345.4 5301.7 5434.1 530.0
5 1 Clockwise 23 20%.3 Z0%.8 g48.0 5201.7 5377.4 1015.%
=1 2z Clockwise 20 178.3 Te.3 49a5.8 53B5.3 5434.1 530.0
5 43 386.2 386.2 1841.8 5201.7 5434.1 550.0

337 29237 2823.7 3177X.5 5Z234.8e 5458.5 S00.Z
File Summary -
Location = core
ID range = 1
Zd Len 3d Len Ares X Min K Max ¥ Min ¥ Max Z Min Z Max
2923.7 2923.7 3177z.5 5B5Z34.¢ 54g8.5 900.2 107B8.8 10140.0 10880.0
String Summary Report 1751
4. Close summaryl.not.
5. Click the Reset graphics icon E
6. Open orel.str.
7. Choose Display > Strings > With string numbers.
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Preparing Data Task: Check String File Directions Using String File Summary

8. Enterthe information as shown, and then click Apply.

(@ orawing x|

Draw Strings
Layer name |arel.skr ;I

Skring range

Seqg range

Seq pnt range
Desc field number 41 LI

Text Alignment | < - I

Position of text in segment ¢~ g paints % Firsk poink € Cenkraid

W Apply [\\4 &% Cancel I

Ore 1string is displayed.

£ Note: The same results could be achieved by opening all the files into one layer and then saving
the layer as orel.str.

Use this file to do a final check that all strings are closed and clockwise in direction.
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Preparing Data Task: Transform Data from Section View to Plan View

Task: Transform Data from Section View to Plan View

1. Click the Reset graphics icon E
2. Choose File tools > String maths.
3. Enterthe information as shown, and then click Apply.

(8 sngmatts x|

Define the files ko be processed

Location jare j

ID range |1

Define the files to be created

Location "ru:ud j

Skring rangel Constraink | Field I =| Expression I
1 all = E e
2 7 =
gl o Apply | & Cancel |

4. Open mod1.str.
The plan view of the segments is displayed.

Task: Check and Remove Foldbacks

Click the Reset graphics icon E
. Open mod1.str.
3. Choose Edit > Layer > Clean.
[¥ Note: By using the Layer option, all strings are checked.
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Preparing Data Task: Check and Remove Foldbacks

4. Enterthe information as shown, and then click Apply.

x

Funckion

" Closure

" Cross-overs

= Duplicate Paink
" Duplicate Segment
£ Minimum Area
£ Minimum Points
{+ Spikes

Action % mark  remove  warn

Trap angle |5 degrees

Targel segment

arker colour (T - |

Measure distances and angles in 2D space % 3D space

o Apply N o Cancel I

A temporary marker (a red circle) appears on one of the segments.

5. Zoom in on the highlighted area to view the foldback.

6. Re-run the Clean function with Action set to remove.
This will automatically remove the foldback.

[¥ Note: Any errors highlighted by the Clean Layer function can also be manually edited if pre-
ferred.
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Preparing Data Task: Highlight and Remove Duplicate Points

Task: Highlight and Remove Duplicate Points

Click the Reset graphics icon E

Open modl.str.

Choose Edit > Layer > Clean.

Enter the information as shown, and then click Apply.

x

Funckion

ik A

{~ Closure

{~ Cross-overs

* Duplicate Paink
= Duplicate Segment
£ Minimum Area
£ Minimum Paints

i~ spikes

Action ¢ mark " remove { warn
Target % layer { skring ¢ segment

Minimum trap distance |0

Maximurm trap diskance (0.2

Marker colour [ - |

Measure distances and angles in 2D space (% 3D space

" Apply [‘% &% Cancel I

4 Note: Duplicate points are highlighted by a temporary marker (red hash symbol) as shown.
Surpac will not triangulate points less than 0.05 units apart.

5. Re-run the Clean function with Action set to remove to delete any duplicate points.

[# Note:To see all of the steps performed in this section, run _01_data_preparation.tcl. You will
need to click Apply on any forms presented.
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Creating a Solid Task: Create a Solid Model

Creating a Solid

The following sections describe the various triangulation methods that can be used to create a
Solid model.

Triangulating Using Between Segments

Task: Create a Solid Model

L Click the Reset graphics icon E
2. Open modl.str.
3. Choose Display > Strings > With string numbers.
4. Enterthe information as shown, and then click Apply.
®orawng x|
Draw Strings
Layer name |modi.skr LI

Skring range

Seq range

Seq pnt range

Desc field number El TI
Text Alignment | = TI

Pasition of text in segment ¢~ g points ¥ First point & Centroid
ﬁfﬁpply[\‘% o4& Cancel |

5. Choose Solids > Triangulate > Between segments.
6. Enterthe information as shown, and then click Apply.

“® Define the trisolation to be created x|

Function |TRIAMGULATE AUTOMATIC

Layer name |modil, sk
Object |1

Trisolation |1
W’ Apply [\é o4& Cancel |

You are prompted to Select a point on the first segment to be triangulated.

7. Click string 1.
You are prompted to Select a point on the next segment to be triangulated.

8. Click string 2.
Continue using the Between segments function up to and including string 5.

9. Press ESC.
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Creating a Solid Task: Create a Solid Model

The part of the solid created using triangulate between segments is displayed.

[ron)

WA
-

10. Save mod1l.dtm.

Wsaverte x|
Layer Mame mod1.str
Filename jmod1 j
Cukput Format Type |Surpac DTM Files ;I
Extension |.dtm i
Options...
Purpose DTMISDM Dptiuns
String R.ange Force solid validation on save v
File format & oyt Farce rigid backwards compatibility [
" binary
" Apply [}‘% o4& Cancel |

[£ Note: You can use the Between segments function indefinitely as long as the selected strings
are still in the same active layer as the first string selected.

[#' Note: To see all of the steps performed in this section, run _02a_create_solid_automatic_tri-
angulation.tcl. You will need to click Apply on any forms presented.
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Creating a Solid Task: Create Control Strings Using the Digitiser
Triangulating Using Control Strings
Task: Create Control Strings Using the Digitiser

Click the Reset graphics icon E

Open mod2.dtm.
Choose Display > Hide everything to erase all strings and objects.

Choose Display > Strings > With string numbers.

Enter the information as shown, and then click Apply.

Draw Strings

vEwN e
L3

mad2, dtm

Layer nams
String range |5, 10
Seqg range

Seq pnt range
Desc field number m
Text Alignment ﬁ

Paosition of text in segment g poinks (5 First poink ¢ Centroid
o’ Apply [\1 o Cancel |

Strings 5 to 10 are displayed.
g 16

.

6. Choose Create > Digitise > Start new string.
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Creating a Solid Task: Create Control Strings Using the Digitiser

7. Enterthe information as shown, and then click Apply.
x

Skring # (100
Z (940

Desc

Define the Point attribute values

% Use Z and Desc of selected paint
{~ User entered Z and Desc of selecked paint
= 7 of selected paint and user entered Desc

{~ User entered Z and Desc values

oW Apply [‘% &% Cancel |

8. Choose Create > Digitise > New point by selection.
Each point digitised will snap to an existing point in each polygon.

9. Digitise string 100 as shown between strings 5 and 10.

l e 0

/\\‘\101
10. Choose Create > Digitise > Start next string.

11. Choose Create > Digitise > New point by selection and digitise string101.

12. Choose Create > Digitise > Start next string.

13. Choose Create > Digitise > New point by selection and digitise string102.

14. Press ESC.

15. Choose Solids > Triangulate > Using control strings.

16. Click on String 100.
Tip: When selecting each control string graphically, click on the string midway between the
polygons. This will ensure that the control string is correctly selected.

17. Next, click String 101 and then click String 102.
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Creating a Solid Task: Create Control Strings Using the Digitiser

18. Press ESC.
19. Enterthe information as shown, and then click Apply.

“® Define the trisolation to be created x|

Function |TRIAMGULATE CONTROL STRINGS
Layer name |mod2,dim
Object |2

Trisolation |1
W’ Apply [\J o4& Cancel |

The part of the solid which uses control strings is displayed.

20. Choose File > Save as > string/DTM to save this part of the model as mod2.dtm.
te Verify creation of multiple files x|
Warning

fou are about to averwrite the Faollowing files:
mod2.dtm, mod2.str

This operation could result in a possible loss of data.
Do yiou wish to conkinue?

Faor mare information see the online dacumentation,

-,;f‘r’es[}% o Mo |

21. Click Yes.

[£ Note: To see all of the steps performed in this section, run _02b_create_solid_control_
strings.tcl. You will need to click Apply on any forms presented.
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Creating a Solid Task: Create a Solid by Specifying a Range of Strings

Triangulating Using Many Segments
Task: Create a Solid by Specifying a Range of Strings

Click the Reset graphics icon E

Open mod3.dtm.

Choose Display > Hide everything to erase all strings and objects.
Choose Display > Strings > With string numbers.

Enter the information as shown, and then click Apply.

Draw Strings
Layer name |mad3.dtm ;I

String range (11,14

AN o

[x

Seqg range

Seq pnt range

Desc field number El vI
Text Alignment | = TI

Paosition of text in segment g poinks (5 First poink ¢ Centroid
o’ Apply [}\% o Cancel |

[¥ Note: The range definition form could be applied with a blank string range to triangulate all
strings in the current graphic layer.

6. Choose Solids >Triangulate > Many segments.
7. Enterthe information as shown, and then click Apply.

~® Define the trisolation to be created x|

Function |TRIAMGULATE MANY SEGMENTS
Layer name |mod3.dim
Object |3

Trisalakion |1

ffﬁpph‘[\‘% o4& Cancel |

Ty

8. Enterthe information as shown, and then click Apply.

-® Triangulate many segments options El

Use " Manual

{* Range selection for the segments

Do you wish to close both ends of the trisalation ko create a 30M7 [

Do wou wish to create a salid or a void?

oW Apply I\J & Cancel |
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Creating a Solid Task: Perform Bifurcation - One Segment to Many Segments

9. Enterthe information as shown, and then click Apply.

x

f* String Range { Segment Range

Segment number |1

skring range 11,14

" Apply N 3 Cancel I

1A

Selected segment image is displayed.

10. Save as mod3.dtm.

ie Verify creation of multiple files il

Warning

‘You are abouk bo averwrite the Faollowing Files:
mod3.dtm, mod3.str

This operation could result in a possible lass of data.
Do you wish to conkinue?

For more information see the online documentation.

t;i"‘r'es[}g o No |

11. Click Yes.

If you want to run manually through the material again, you will need to copy original_mod3.dtm
to mod3.dtm.

[# Note: To see all of the steps performed in this section, run _02c_create_solid_triangulate_
many_segments.tcl. You will need to click Apply on any forms presented.

Triangulating Using Bifurcation Techniques

Task: Perform Bifurcation - One Segment to Many Segments

Click the Reset graphics icon E
Open bifurcl.str.

Put it in a suitable view so that you can see all three shapes.

3. Choose Display > Point > Markers to display all points as markers.
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Creating a Solid

The Parent and Child segments with Markers are displayed:

Task: Perform Bifurcation - One Segment to Many Segments

e o e

Child with Markers

-

|

Parent with Markers

- i

i

———+—+

~——

1
L] T T

Child with Markers

4. Choose Solids > Triangulate > One segment to many segments.

5. Enterthe information as shown, and then click Apply

® Define the trisolation to be €

X

Function |TRIANGULATE TO A POINT

Layer name |modS.dtm
Object |7

Trisolation |1

" Apply [\J 3¢ cancel |

6. Enterthe information as shown, and then click Apply.

% Number of children?

x|

|Enter number af children IE

o Apply [}\{, % Cancel I

You are prompted to select the first break point on the parent segment for the first child.

7. Click the parent segment.
Here you are being asked to select where you are going to perform the bifurcation,

You are prompted to select the second break point on the parent segment for the first child.

8. Click the opposite side of the parent segment.
The bifurcation example is displayed.
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Creating a Solid Task: Perform One Segment to Two Segments (Bifurcation Union)

10.

11.

12.

You are asked to select the portion of the parent segment to join to the first child. This means
which side of the parent will you join up with which child.

Click the left side of the parent segment.
Enter the information as shown, and then click Apply.

“® First child segment or point? x|

Is the first child a Segment or a Point? & 5 ~ p

' Apply [}% ¥ Cancel |

Click the left child.
You are asked whether the next child is a segment or a point

“® First child segment or point? x|

Is the first child a Segment or a Paint? & 5 ¢~ p
o Apply [:% J& Cancel I

Click Apply on this form and then click the right child.
The bifurcation example is displayed.

[# Note: This is just one way of performing a bifurcation. The benefits are the relative simplicity
and the ability to split the parent string to more than two components.

Task: Perform One Segment to Two Segments (Bifurcation Union)

HwnN e

Click the Reset graphics icon E

Open bifurcl.str.

Choose View > Data view options > View by bearing & dip.
Enter the information as shown, and then click Apply.

x

Bearing |0
Dip |-15

" Apply I\% $¢ Cancel |

Choose Solids > Triangulate > One segment to two segments.
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Creating a Solid Task: Perform Bifurcation Union — Split Parent

6. Enterthe information as shown, and then click Apply.

-® Define the trisolation to be created x|

Function |BIFURCATION UNIOM

Layer name |bifurcl sty
Object |1

Trisolation |1

EI W Apply - xtancel |

7. Enterthe information as shown, and then click Apply.

-® Bifurcation options x|

Do yaou wish to split the parent segment? [

String number to stare bifurcation points ISEUUU
o Apply N 3¢ Cancel |

You are prompted to select the parent segment.

8. Click the parent segment.
You are then prompted to choose whether the first child is a (S)egment or a (P)oint.

9. Click Apply, and then click the left child.

-® First child segment or point? |

Is the first child a Segment ar a Paint? 5 5 ¢ p

o Apply N x Cancel I

You are then prompted to choose whether the second child is a (S)egment or (P)oint.
10. Click Apply, and then click the right child.

-® Second child segment or point? x|

Is the second child a Segment or a Paint? & 5 ¢~ p

2' 1w’ Apply 3 ¥ Cancel |

The bifurcation example is displayed.

Task: Perform Bifurcation Union — Split Parent
L Click the Reset graphics icon E

2. Open bifurcl.str.
3. Putitin asuitable view so that you can see all three shapes.
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Creating a Solid Task: Perform Bifurcation Union — Split Parent

4. Choose Display > Point > Markers to display all points as markers.
The bifurcation example is displayed.

Child with Markers

Child with Markers

i +— }
Parent with Markers W
: +— —11

5. Choose Solids > Triangulate > One segment to two segments.
6. Enterthe information as shown, and then click Apply.

“® Define the trisolation to be created

Function |BIFURCATION UNION

Layer name |bifurcl skr
Object |1

Trisolation |1

o’ Apply [\\{ o Cancel |

7. Enterthe information as shown, and then click Apply.

x
Dio yaou wish ko split the parent segment? [

String number to skare bifurcation points W
W Apply [ﬂ &% Cancel |

The position of the line of bifurcation is controlled by splitting the parent segment in different

ways.

[£ Note: The two breaklines defined must always overlay as shown.

’ - T ‘..‘-______‘-l—__,_,______‘-_‘
:./ L *, *f
[ -3 y ‘_‘:—‘—‘—l——_.______'.
o 10 R s
.r I B
. - L
1 | "._ .
Portion of parent
segment for child 1 g "“""‘"‘"F"‘"‘
£ sagment for child 2
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Creating a Solid Task: Perform Bifurcation Union — Split Parent

10.
11.

12.
13.
14.
15.

[# Note: The first series of prompts will define a portion of the parent segment to be assigned
to the first child.

Click the first break point on the parent segment for the first child (ie. point 1 as shown)
Click the second break point on the parent segment for the first child (ie. point 2 as shown)
Click the parent segment on the left side of the defined breakline.

Click Apply and then click child 1.

“® First child segment or poin |

Is the first child a Segment ar a Paint? 5 5 ¢ p
o Apply [:% o4& Cancel I

£ Note: The next series of prompts will define a portion of the parent segment to be
assigned to the second child.

Click the first break point on the parent segment for the second child(point 3 as shown).
Click the second break point on the parent segment for the second child(point 4 as shown).
Click the parent segment on the right side of the defined breakline.

Click Apply and then click child 2.

“® First child segment or poin x|

Is the first child a Segment or a Paint? & 5 ¢~ p

' Apply [}% ¥ Cancel |
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Creating a Solid Task: Use One Segment to Two Segments to Model a Bifurcation.

The bifurcation example is displayed.

£ Note: To see all of the steps performed in this section, run _03a_bifurcation.tcl. You will need
to click Apply on any forms presented.

Task: Use One Segment to Two Segments to Model a Bifurcation.

Click the Reset graphics icon E

Open mod4.dtm.

Choose Display > Hide everything.

Choose Display > Strings > With string numbers.
Enter the information as shown, and then click Apply.

Draw Strings

LANELIE A

[x

Layer name |mad4,dtm LI
Skring range (14,15

Seq range

Seq pnt range

Desc field number El vI
Text Alignment | = TI

Pasition of text in segment ¢~ g points ¥ First point & Centroid
" Apply [\J o4& Cancel |

[{ Note: String 14 will be the parent segment and the two segments of string 15 will be the

child segments.

6. Choose Solids > Triangulate > One segment to two segments.
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Creating a Solid Task: Use One Segment to Two Segments to Model a Bifurcation.

7. Enterthe information as shown, and then click Apply.

-® Define the trisolation to be created x|

Function |BIFURCATION UNIOM

Layer name |mod4,dim
Object |4

Trisolation |1
W Apply [\£ xtancel |
Ty

8. Enterthe information as shown, and then click Apply.

-® Bifurcation options x|

Do yaou wish to split the parent segment? [

String number to stare bifurcation points ISEUUU
o Apply N 3¢ Cancel |

You are prompted to select the parent segment.

9. Click string 14.
You are then prompted to state whether the first child is a (S)egment or a (P)oint.

10. Enterthe information as shown, and then click Apply.

-® First child segment or point? |

Is the first child a Segment ar a Paint? 5 5 ¢ p

o Apply N x Cancel I

11. Click the left child segment of string 15.
A prompt will appear asking whether the second child is a (S)egment or (P)oint.

12. Enterthe information as shown, and then click Apply.

-® Second child segment or point? x|

Is the second child a Segment or a Point? & 5 ¢~ p

EI o Apply [ 3¢ cancel |

13. Click the right child segment of string 15.
14. Choose Display > All layers.

15. Click the Zoom all icon .\ .
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Creating a Solid Task: Perform Bifurcation Using the Triangulate Shape Tool

The following image is displayed.

16. Save as mod4.dtm.

¥ Note: To see all of the steps performed in this section, run _03b_bifurcation_on_model.tcl. You
will need to click Apply on any forms presented.

Task: Perform Bifurcation Using the Triangulate Shape Tool

Start the triangulation.
Open bifurc4.str.
Zoom out.

Choose the Triangulate Shape tool by clicking the icon.
Click the start point as shown.

1

LA .

Notice that the point is highlighted as you hover over it, or if you click the point.
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Creating a Solid Task: Perform Bifurcation Using the Triangulate Shape Tool

6. Select the line of bifurcation as shown, clicking the points indicated with green arrows.

2

Hint: When selecting the points in a segment, Surpac chooses the shortest path between two
points. This sometimes gives unwanted results by either skipping intermediate points or flip-
ping to the opposite side of the segment. This is easily fixed by clicking on the intermediate
points, which anchors the point by forcing Surpac to select it.

7. Continue selecting the shape by following the left child node as shown and returning to the
start point.

8. Notice that once the shape is joined up by clicking at the start point, that part of the modelis
triangulated as shown.

You have now triangulated the right side of the left child and next you will triangulate the left
side of the left child.

9. Select the points as shown, finishing at the point where you started.

5

You have now finished the triangulation for the left child
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Creating a Solid Task: Perform Bifurcation Using the Triangulate Shape Tool

10. Select the points as shown, finishing at the point where you started.

6

You have now triangulated the left side of the right child.

11. Select the points as shown, finishing at the point where you started.

7

L.

12. You have now finished triangulating the bifurcation using the Triangulate Shape tool.
The bifurcation example is displayed.

8

L.

Next you will use data-centric mode to triangulate inside the parent and child segments to
close the solid.

13. Click the Select Mode tool and select Segment/Trisolation mode as shown.

File Edit Create Display “iew Inguire File tools Sur'u'e'gr Dz

,_j! ¥ E!. E!. 6\ ¥ E‘ I . .
|Na'u'igatnr Select

Al Files [.*.*) EE' Select Poirt/Triangle

R : Il select SegmentTrisolation

: IE%, Select medium sized objects like s&gm
_ i [
14. Click the parent segment to select it, and then right click to display a popup menu.
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Creating a Solid Task: Perform Bifurcation Using the Triangulate Shape Tool

15. Choose Triangulate.

Select points
Select strings
Toggle a segment openiclosed
Clean

|
Delete
Shaow all

Hide selected

Zoom ta fit the current selection

Wiewport ¥
Save b
Recent commands b

HG]0 | 8

Notice that the parent segment has become closed.

16. Click the left child segment to select it, and then right click to display a popup menu.
17. Choose Triangulate.
18. Click the right child segment to select it, and then right click to display a popup menu.
19. Choose Triangulate.

The closed solid is displayed.

20. Save the solid model as bifurc4finished.dtm.
21. Choose Solids > Validation > Validate object.
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Creating a Solid Task: Perform Bifurcation Using the Triangulate Shape Tool

22. Enterthe information as shown, and then click Apply.

imgat neighbours and validate objects

X

Layer name |bifurcsd sty

Object range

Location af repart file fvalid

Id number |1

Self-inkersection triangles colour b’

Duplicate ktriangles colour IYELLGW

Invalid edges triangles colour —

o

W Apply ﬂ o4, Cancel I
r‘\'

23. Open the file validl.not in a text editor.
The Solids Modelling Validation report is displayed.

S0LIDS MODELLING VALIDATICON REPORT. LDATE:

08-Jul-08

CBJECT 1, TRISCLATICON 1

Validated = TRUE
Status = CLOSED
DUPLICATE TRIANELES:

HNONE

HNONE
CBJECT 2, TRISCLATICON 1

Validated = TRUE
Status = CLOSED
DUPLICATE TRIANELES:

TRIANELES ATTACHED TO INVALID EDEES:

You can see that from the report that the solid is closed and validated.
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Creating a Solid

Triangulating Using Segment to a Point
Segment to a pointis a useful function for creating th
tasks you will learn about:

Task: Create Points to Triangulate Using the Digitiser

e ends of your ore body. In the following

. Creating points to triangulate using the digitiser.

« Creating a solid using Segment to a point.

Task: Create Points to Triangulate Using the Digitiser

1 Click the Reset graphics icon E
2. Open mod5.dtm.
3. Choose Display > Hide everything to erase all strings and objects.
4. Choose Display > Strings > With string numbers.
5. Enterthe information as shown, and then click Apply.
Draw Strings
Layer name |modS.dkm W |
String range |1;16
Seq range
Seq pnk range
Desc field number d1 W
Text Alignmenk | < w
Position of textin segment ™ sl points () First paint () Centraid
[ W Apply ] [ 2 Cancel ]

z
6. Click the L icon to put the data in section view.
The strings are displayed.

7. Move the cursor to the centre of string 1 as shown.

by 10524258 ¥ 5385469

Z 989.923

Notice that the elevation (z) of the centre point of string 1is at approximately 990m.
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Creating a Solid

Task: Create Points to Triangulate Using the Digitiser

8. Move the cursor to the centre of string 16 as shown.

[—"’h‘“' ~1
— I’ 4
- {} '
\
[
i| | .*fl
{I |
III i
|
) y
e 10521,672 ¢ 5408,770 =2 1035.031

Notice that the elevation (z) of the centre point for string 16 is at approximately 1035m.

You will now digitise string 1001 as shown to use as end points for the model.

9- Click the & icon to zoom to the extents of the data and return the data to plan view.

10. Zoom out to create space for the end points.
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Creating a Solid Task: Create Points to Triangulate Using the Digitiser

11. Choose Create> Digitise > Properties.
12. Enterthe information as shown, and then click Apply.

“® Digitiser String Attributes

String # | 1001
£ 990

Desc

Define the Point attribute walues

(%) Use 7 and Desc of selected paint
i) User entered Z and Desc of selected point
i) Z of selected point and user entered Desc

i) User entered Z and Desc vwalues

| o apply | [ 3 Cancel |

You will now use the digitiser to create the end points for triangulation.

13. Choose Create > Digitise options > Enter attributes for each point.
14. Choose Create > Digitise > New point at mouse location.

15. Click the southern most point.

16. Enterthe information as shown, and then click Apply.

~® Digitiser String Attributes

String #1001

Z 990 |

Desc |
[ W Apply H o Cancel ]

17. Click the northern most point.
18. Enterthe information as shown, and then click Apply.

~® Digitiser String Attributes

String #1001

7 1035 |

Desc |

[ W Apply H 3¢ Cancel ]

19. Click the final point on string 1001.
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Creating a Solid Task: Create Points to Triangulate Using the Digitiser

20. Enter the information as shown, and then click Apply.

~® Digitiser String Attributes

String # | 1001 |
Z 1035 |

| o Apply H 2 Cancel ]

21. Press ESC to finish digitising.

z
22. click the Lov icon to view the data in long section view.
23. Choose Display > Point > Attributes.

24. Enter the information as shown, and then click Apply.

Draw Point attributes

Layer name |modS.dkm W

String range (1001

Seq range

Seq pnk range
Desc field number z L
Text Alignmenk | < w

Position of textin segment & sl points () First paint () Centraid

| o apply || 3€ Cancel |

The datais displayed as shown.

21035

&

25. Choose Display > Strings > With string numbers.
Enter the information as shown, and then click Apply.

Draw Strings
Layer name |mods,dtm W

String range ||

2eq range

Seq pnk range
Desc field number d1 w
Text Alignment | < w

Position of textin segment ™ 4| paints () First paint () Centroid

|+ Apply H ¥ Cancel ]
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Creating a Solid Task: Create a Solid Using Segment to a Point

26. (Click the .\ icon from the toolbar to zoom to the extents of the data and return the data to
plan view.
The strings are displayed as shown.

[/
[k

|
\
|

\I{}l‘ 101 i00

)

=!b

27. Save mod5.dtm.

Task: Create a Solid Using Segment to a Point

Click the Reset graphics icon E

Open mod5.dtm.

Choose Display > Hide everything to erase all strings and objects.
Choose Display > Strings > With string numbers.

N e
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Creating a Solid

5. Enterthe information as shown, and then click Apply.

Task: Create a Solid Using Segment to a Point

Draw Strings

Layer name | mods,dtm

2kring range

Seq range

Seq pnk range

Desc field number d1 w

Text Alignment | < w

.......................

[ W Apply ][ S Cancel ]

6. Display the northern end of the model as shown.

£ Note:You need to see the points on string 1001 and also both segments of string 16.

J.

7. Choose Solids > Triangulate > Segment to a point.
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Creating a Solid Task: Create a Solid Using Segment to a Point

8. Enterthe information as shown, and then click Apply.

“® Define the Trisolation to Be Created E'

Function

Layer name
Object |&

Trisolation |1

| o fpply || 3¢ cancel |

9. Click a point of string 1001 (ie. the one you just digitised).
10. Click the matching segment of string 16.
11. Press ESC. You have now finished the first triangulation.
12. Choose Solids > Triangulate > Segment to a point.
13. Enterthe information as shown, and then click Apply.

“® Define the Trisolation to Be Created E|

Function

Layer narme
Ohject |7

Trisalation |1

[ o Apply ][ 2 Cancel ]

14. Click the second Northern point of string 1001.
15. Click the second matching segment of string 16.
16. Press ESC.

The northern end will look like the image shown.
FE u

=
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Creating a Solid

Task: Create a Solid Using Segment to a Point

You will now repeat this process on the other end of the data.

17. Change to the view as shown.

r

18. Choose Solids > Triangulate > Segment to a point.

19. Enterthe information as shown, and then click Apply.

~® Define the Trisolation to Be Created rg|

Function

Layer name

Chject

Trisolation

oo

—_

| o apply | [ 3¢ cCancel |

20. Click the southern point of string 1001, and then click string 1.

21. Press ESC to finish the triangulation.

22. jck the .\ icon to zoom to the data extents.
23. Choose Display > All layers.

Notice that there is still a gap between strings 15 and 16. You will now create objects 9 and 10

to fill these gaps.

24. Choose Solids > Triangulate > Between segments.
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Creating a Solid Task: Create a Solid Using Segment to a Point

25. Enter the information as shown, and then click Apply.

“® Define the Trisolation to Be Created E|

Function

Layer name
Object

Trisolation
[ W Apply H 2 Cancel ]

26. Click asegment on string 15.

27. Click the corresponding segment on string 16.

28. Press ESC.

29. Choose Solids > Triangulate > Between segments.
30. Enterthe information as shown, and then click Apply.

=]

—_

“® Define the Trisolation to Be Created E|

Function

Layer name
Chject |10

Trisalation |1

[ o' Apply ][ 2 Cancel ]

31. Click the other segment on string 15.
32. Click the corresponding segment on string 16.
33. Press ESC.

>

>,

34. Save mod5.dtm.
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Creating a Solid

“®* Save File

Task: Create a Solid Using Segment to a Point

Layer Mame
Filenarne
Oubpuk Format Type

Extension

Opkions. ..

rodS, dtm

mods| w |
Surpac DT Files W |
.dtmn w

Purpose

Skring Range

File Format (%) text
() binary

DTRY30M Options

Force solid walidation on save
Force rigid backwards compatibility

[ W Apply H 2 Cancel ]

35. Click Yes.

~® Verify Creation of Multiple Files E'

Warning

Yau are about ko overwrite the Following Ffiles:
modS, dim, modS, sk
This operation could result in a possible loss of data.
Do wou wish bo conkinue?
For more information see the online documentation.

[#' Note: If you want to see all of the steps performed in this chapter, run _04a_segment_to_a_
point.tcl. You will need to click Apply on any forms presented.

If you want to run manually through the material again, you will need to copy original_mod5.dtm

to mod5.dtm.
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Creating a Solid

Triangulating a Fault

Task: Triangulate a Fault — Data Preparation

Click the Reset graphics icon E

Open faultl.str.

Open mod6.dtm.

Choose Display > Hide surface/solid.

Choose Display > Strings > With string numbers.

ok wnN e

Enter the information as shown, and then click Apply.

Task: Triangulate a Fault — Data Preparation

[x

Draw Strings
Layer name

Skring range

Seq range

Seq pnt range
Desc Field number

Text Alignment
Position of kext in segment

madé, dkm

1,16

R

C—

= All points % First poink ¢ Centroid

" Apply [\# o4& Cancel |
Ty

7. Rotate the data as shown to view the fault plane.
Section Strings plus fault are displayed.

The string faultl.str represents the fault through this area. Ideally, you need two
shapes that coincide with the fault on either side of the fault. The following steps illus-

trate one way of doing this.

8. Choose File > Save > string/DTM.
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Creating a Solid Task: Triangulate a Fault — Data Preparation

9. Enterthe information as shown, and then click Apply.

®saverle X
Layer Mame
Filename [s1 j
Qutput Format Type |Surpac String Files j
Extension |.str i
Options. ..
Purpaose DTM/30M Options
String Range |10 Force solid validation on save &
File format & payt Farce rigid backwards compatibility v
i hinary
" Apply L\} *Eancel I

10. Choose File > Save > string/DTM.
11. Enterthe information as shown, and then click Apply.

saverle x|
Layer Mame
Filename jn1 j
Oukput Format Type |Surpac String Files j
Extension |.str b
Options. ..
Purpose DTM/30M Options
String Range |11 Faorce solid validation on save W
File format 5 payt Force rigid backwards compatibilicy v
{~ binary
EI o apply ﬂ 3¢ Cancel I

12. Click the Reset graphics icon E
13. Open southl.str, northl.str and faultl.str.
The plan view of the fault is displayed.

String 11

. e

Fault String
String 10—

Plan view of Fault and ore polvaons immediately north (String 11)
and south (String 10) of fauit.
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Creating a Solid Task: Triangulate a Fault — Data Preparation

You now need to press these strings onto the surface of the fault.

This function works only on Z or Description fields, therefore you will need to swap yourY and Z
coordinates to make this function work correctly (ie. go to section view).

1. Choose File tools > String maths.
2. Enterthe information as shown, and then click Apply.

% String maths x|
Define the files ko be processed

Location Fault j
ID range |1

Define the files ko be created

‘Lucatiun r_sectiu:-n_ﬁ.riew j
Skring range Conskraink I Field I =| Expression I
1l = k -
2 3 =
EI " Apply 3¢ Cancel |
La

3. Choose File tools > String maths.
4. Enterthe information as shown, and then click Apply.

® String maths x|

Define the files to be processed
Location jnorth j
IDrange |1

Define the files ko be created

Location h_ser:tiu:un_‘n.riew j

Skring rangel Constraink I Field I =| Expression I

all = F

1
2 b _
3

EI o Apply ]! *Eancel |

5. Choose File tools > String maths.
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Creating a Solid Task: Triangulate a Fault — Data Preparation

6. Enterthe information as shown, and then click Apply.

“® String maths x|

Define the files ko be processed
Location fsouth j
ID range |1

Define the files ko be created

Location Is_sectiu:un_uiew j
String range | Conskraint I Field |=| Expression I
1 |all = =
2 L N
9| ' Apply [ 3¢ Cancel |

7. Click the Reset graphics icon E
8. Open n_section_viewl.str, s_section_viewl.str and f_section_view1.strin that order.
The fault with Ore Polygons is displayed.

String 11 \

String 10 B

Section view of Fault and ore polygons immediately north (String 11)
and south (String 10) of fault.

9. Choose Surfaces > Create DTM from Layer.
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Task: Triangulate a Fault - Draping Strings and Triangulating

10. Enterthe information as shown, and then click Apply.

~® Create a DTM From a Layer

X

Object ID |1
Object name I

Creating a DTM using brealdine test
[v Perform break line tesk

[T Interpalate additional points

Foint interpolation distance IEEI

" Apply [\é o4& Cancel |

11. Save as f_section_view.dtm.

[# Note: To see all of the steps performed in this section, run _04b_triangulate_fault_data_prep-
aration.tcl. You will need to click Apply on any forms presented.

Task: Triangulate a Fault - Draping Strings and Triangulating

1. Choose Surfaces > DTM file functions > Drape strings over a DTM.
2. Enterthe information as shown, and then click Apply.

“® Overlay strings on a DTM x|

Define the DTM

Location r_sectil:un_uiew

-

ID number |1
Object 1D |1 'I
Trisolation ID |1 'I

[¥ Use descriptions

Handle descriptions as

% Default
{ Text

= Math

Define the input strings
h_sectin:nn_uiew j

ID number |1

Location

Skring range I

Define the output strings
[T Interpalate new poinks

Laocation h j

ID number |1

Define the boundary string
[T Use aboundary string

Locatiar I j

10 number; I

String number; |1

o Apply [\J o Cancel |

The operation to be performed is Z=Z and this is the default operation displayed.
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Creating a Solid Task: Triangulate a Fault - Draping Strings and Triangulating

3.

Nouwu k&

10.

11.
12.

Enter the information as shown, and then click Apply.

“® Define required operations x|

Str field Operator DTM Field
Z = Z

| I I [ N KN | K

._.
=]
|

' Apply 9¢ Cancel |
Ly

Strings can also be pressed onto a DTM by opening the DTM into one layer and the string file
to be pressed into another. You will now press string 10 in file s1.str against the fault plane.

Click the Reset graphics icon E

Open f_section_viewl.dtm.

Open s_section_viewl.str, which contains string 10.
Rotate the view so you can clearly see the string.

Choose Surfaces > Drape string over DTM.
You are prompted to select the string to be draped over the DTM.

Click string 10.
You will be prompted to select the layer that contains the DTM file.

Enter the information as shown, and then click Apply.
x
DTM layer name |F1.dtm
Object ID Iﬁ
Trisolation ID Iﬁ
[¥ Interpolate new points

o Apply [% ¥ Cancel |

[¥ Note: You will see that the string is pressed onto the DTM surface. New points will be inter-
polated into the pressed string so that the strings are pressed perfectly against the DTM sur-
face.

Save as sl.str.
Choose File tools > String maths, and swap nl.str (string 11) back to plan view as shown.
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Creating a Solid Task: Triangulate a Fault - Draping Strings and Triangulating

® String maths x|

Define the files ko be processed

Locakion j

ID range

prry

Define the files ko be created

Locakion h j

Skring rangel Caonstraink Field |=| Expression I

L al = [ -

2 7 =

gl | " Apply i *Cancel |

13. Choose File tools > String maths, and swap s1.str (string 10) back to plan view as shown.

@ stringmaths x|

Define the files ko be processed

Location j

ID range

—_

Define the files ko be created

Location Is j

String range | Constraink Field |=| Expression I

1 |all =
2 n n

gl | o Apply I] 3¢ Cancel |

L’

Now you are ready to incorporate the newly created strings into your solid model.

14." Click the Reset graphics icon E
15. Open sl.str.
16. Open nl.str, appending it to the same layer.
[# Note: Hold down the CTRL key while dragging and dropping nl.str into graphics.

You should see that the two string segments are coincident along the plane of the fault.

17. Open and append mod6.dtm.
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Creating a Solid Task: Triangulate a Fault - Draping Strings and Triangulating

Two string segments are displayed.

18. Choose Display > Hide everything.
19. Choose Display > Strings > With string numbers.
20. Enter the information as shown, and then click Apply.

Draw Strings

Layer name |nl.str b

String range (10,11

Seq range

Seq pnk range
Desc field number d1 w
Text Alignmenk | < w

Position of textin segment ™ 4l paints () First paint () Centroid

| o spply | [ 3¢ cancel |
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Creating a Solid Task: Triangulate a Fault - Draping Strings and Triangulating

21. Zoom in and adjust the view as necessary to see the data clearly.

22. Choose Solids > Triangulate > Between segments.
23. Enter the information as shown, and then click Apply.

“®* Define the Trisolation to Be Created

Function

Layer name
Object |11

Trisolation |1

| o apply || 3 Cancel |

24. Click string 10, segment 1 and then string 10, segment 2.
25. Press ESC.

26. Choose Solids > Triangulate> Between segments.

27. Enter the information as shown, and then click Apply.

“® Define the Trisolation to Be Created

Function

Layer name
Object |12

Trisolation |1

| o apply || 3 Cancel |

28. Click string 11, segment 1 and string 11, segment 2.
29. Press ESC.
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Creating a Solid Task: Triangulate Inside a Segment

The following image is displayed.

30. Save as mod6.dtm.

If you want to run manually through the material again, you will need to copy original_mod6.dtm
to mod6.dtm.

[# Note: To see all of the steps performed in this section, run _04c_draping_strings_and_tri-
angulating_fault.tcl. You will need to click Apply on any forms presented.

Triangulating Using Inside Segment and One Triangle

Task: Triangulate Inside a Segment

L. Click the Reset graphics icon E
2. Open mod7.dtm.
3. Choose Display > Hide surface/solid.
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Creating a Solid Task: Triangulate Using the One Triangle Function

4. Choose Display > Strings > With string numbers.
5. Enterthe information as shown, and then click Apply.

®oawna x|

Erase Objects
Layer name |mod7.dtm

Object range [10,11
Trisal range

Kl

Triangle range

Desc field number 41 4
Text Alignment |< ;I
Fosition of text in segment
o Apply [\% o€ Cancel

6. Choose Solids > Triangulate > Inside a segment.
7. Enterthe information as shown, and then click Apply.

2 Define the trisolation to be created ll

Function |TRIAMGULATE INSIDE SEGMEMT
Layer name |maod?.dtm
Object |11
Trisolation

o Apply [\4 3¢ Cancel

8. Click String 10, Segment 2. (ie. the segment located on the fault)
9. Choose Solids > Triangulate > Inside a segment.
10. Enterthe information as shown, and then click Apply.

2 Define the trisolation to be created ll

Function |TRIAMGULATE INSIDE SEGMEMT
Layer name |maod?.dtm
Object |12
Trisolation |1

o Apply [\‘% 3¢ Cancel

11. Click string 11, segment 2. (ie. the segment located on the fault)
12. Press ESC.
13. Save the result as mod7.dtm.

[y

If you want to run manually through the material again, you will need to copy original_mod7.dtm
to mod7.dtm.

[# Note: To see all of the steps performed in this section, run _04d_triangulate_inside_seg-
ment.tcl. You will need to click Apply on any forms presented.

Task: Triangulate Using the One Triangle Function

Click the Reset graphics icon E

Open modl.str.

Zoom in on any part of the file.

Choose Display > Point > Markers to display all the points in the segments.
Choose View > Data view options > View by bearing & dip.

uhwnN R
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Creating a Solid Task: Triangulate Using Manual Triangulation

6. Enterthe information as shown, and then click Apply.

- Spec'rfy\riewb\rbearing il
Bearing |70

Dip |-20
W Apply [\é &£ Cancel |

7. Choose Solids > Triangulate > One Triangle.
8. Enterthe information as shown, and then click Apply.

™ Define the trisolation to be il

Function |TRIANGULATE ONE TRIANGLE

Layer name |modl.st
Object |1 ‘

Trisolation |1

" Apply [\J > Cancel |

9. As prompted, click a point on a string.
10. As prompted, click a point on a following string.
11. As prompted, click a point on the first string, adjacent to the first point you selected.

[£' Note: A closed triangle is displayed. The software prompts you to select another point. If
you select a point on the second string, a second triangle will appear. Using this process you
can manually build up the triangulation.

12. Press ESC.

[¥ Note: To see all of the steps performed in this section, run _04e_triangulate_one_triangle.tcl.
You will need to click Apply on any forms presented.

Triangulating Using Manual Triangulation
Task: Triangulate Using Manual Triangulation

1. Choose File > Open > String/DTM file.
2. Enterthe information as shown, and then click Apply
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Creating a Solid Task: Triangulate Using Manual Triangulation

x

Layer |main graphics layer ;I
Location |modl.str -
Load file as |Surpac String Files |
Options...
1B Range

String Range |1,2
Retain descriptions W

Data loading options

Drawing styles file | j
Replace current data

Rescale display

W ApplyN o€ Cancel |

3. Choose View > Data view options > View by bearing & dip to change the view to Bearing =
70, Dip = -20.

Zoom in on strings 1 and 2.

Choose Display > Point > Numbers to display the numbering sequence of strings 1 and 2.
Choose Solids > Triangulate > By manually selecting points.

Enter the information as shown, and then click Apply.

™ Define the trisolation to be il

Function |TRIANGULATE MANUAL
Layer name |main graphics layer

Object |1

Trisolation |1 ‘

" Apply [\é o Cancel |

[{ Note: Follow the prompts at the bottom of the screen with care as the segments must be
selected in a strict order.

Nouwuss

8. Click point 34 on string 1 and then the corresponding point 118 on string 2.
9. Click point 57 on string 1 and then the corresponding point 137 on string 2.
10. Press ESC.
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Creating a Solid Task: Triangulate Using Manual Triangulation

The triangulated image is displayed.

[£ Note: To see all of the steps performed in this section, run _04f_triangulate_manual.tcl. You
will need to click Apply on any forms presented.
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Editing Solids Task: Edit a Solid

Editing Solids
Task: Edit a Solid

Click the Reset graphics icon E
Open mod8.dtm.
3. Choose Solids > Edit trisolation > Renumber.
[# Note: This function allows you to renumber a trisolation by pointing to and clicking on tri-
angles.

4. Click each trisolation in the lower part of the solid and enter the following information to
renumber all the trisolations south of the fault to Object = 1, Trisolation = 1.

® Renumber an object tris ﬁl

Layer name |mods.dim

0ld Object |1
Cld Trisal |1
Mew Object |1
1

Mew Trisol

+ Apply N 3¢ Cancel |

5. Click each trisolation in the upper part of the solid and enter the following information to
renumber all the trisolations north of the fault to Object = 2, Trisolation = 1.

“® Renumber an object tris il

Layer name |mods,dim
odobiect [
0ld Trisal
Mew Object

Mew Trisal

o Apply [\J 3¢ Cancel |

=l I G

6. Press ESC.
You will see two objects displayed on the screen.

7. Save the file as mod8.dtm

If you want to run manually through the material again, you will need to copy original_mod8.dtm
to mod8.dtm.

¥ Note: To see all of the steps performed in this section, run _06_edit_solid.tcl. You will need to
click Apply on any forms presented.
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Validating Solids Task: Validate Solids

Validating Solids

Task: Validate Solids

Click the Reset graphics icon E

Open mod10.dtm. This is the Solid model with objects 1 and 2.
Choose Solids > Validation > Validate object.

Enter the information as shown, and then click Apply.

PN e

*» Set Meighbours and Validate Objects

Layer name |

object range || |

Location of report file walid w |

Id number |1

Self-intersection kriangles colour +:':."EII'I b |

})JE!"I:IW w |

Duplicate kriangles colour

arange

Invalid edges triangles calour

| o apply || .*-C.a-n.u_;e.,l. |

[# Note: Leaving the object number blank will allow both object 1 and object 2 to be validated.

5. Openvalidl.not.
The Solids Modelling Validation report is displayed.

SOLIDS MCODELLING VALTDATICH REPCRT. DATE: 08-Jul-08

CBJECT 1, TRISCLATION 1

Validated = TRUE

Status = CLOSED

DUPLICATE TRIAWNGLES:

HOMNE

TRIAWNGELES ATTACHED TO INVALID EDEES:

HONE

TRIANGLES ATTACHED TC INVALID EDGES:
HCOHNE

SELF INTERSECTICN TRIAMGLES:

HONE

OPEN SIDES TRIANGLES:

6. Close validl.not.
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Setting an Object to Solid or Void Task: Set an Object (Trisolation) to Solid or Void

Setting an Object to Solid or Void

Task: Set an Object (Trisolation) to Solid or Void

Click the Reset graphics icon E

Open mod1l.dtm.

Choose Solids > Validation > Set object to solid or void.
Enter the information as shown, and then click Apply.
This will make both objects into solids.

PN e

% Set Triangle Directions for Objects E'

Layer name

Object range ||
Solid

| o apply | [ 3€ Cancel |

5. Choose File > Save > string/DTM to save your model as mod11.dtm

[#' Note: The solid can now be used to calculate a volume, or as a constraint in block model filling.
Later you will use the model you have created to demonstrate viewing solid models, intersecting
drill holes and performing volume calculations.

If you want to run manually through the material again, you will need to copy original_mod11.dtm
to mod11l.dtm.

[£ Note: To see all of the steps performed in this section, run _07_solids_validation.tcl. You will
need to click Apply on any forms presented.
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Triangulating Using Centre Line and Profile Task: Create a Solid Using Centre Line and Profile.

Triangulating Using Centre Line and Profile

Task: Create a Solid Using Centre Line and Profile.

Click the Reset graphics icon E
Open pfll.str.
These are a series of profile strings representing the outlines of various underground fea-

tures.

3. Choose Display > Strings > With string numbers.
4. Enterthe information as shown, and then click Apply.

@ orawing x|

Draw Strings
Layer name |[pfll.str

L]

Skring range

Seqg range

Seq pnt range

Desc field number El VI
Text Alignment | = VI

Position of bext in segment ¢~ g paints % First point € Centraid
" Apply N o Cancel I

The profiles examples are displayed.

— N

L.

5. Choose File > Save > string/DTM.
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Triangulating Using Centre Line and Profile

Task: Create a Solid Using Centre Line and Profile.

6. Enterthe information as shown, and then click Apply to save string 4 only into profl.str.

X|

Layer Mame pfll.skr

Filename jprofl

[

Qukput Formak Type |Surpac Skring Files

-

Extension |.skr

=

Options...

Purpose

Created using STR MATHS from pf - DTM[3DM Options

4
File format (5 payt

Skring Range

{ binary

Force salid validation on save  [&

Farce rigid backwards compatibilicy [

o Apply N xcancel I

Click the Reset graphics icon E
Open profi.str.

Choose View > Zoom > Out.
Choose Display > 2D grid.

o

10.
11.

Enter the information as shown, and then click Apply.

Grid Parameters

Grid Line Interval

Label Frequency

Y Direction: |1

1

¥ Direction: |1

1

£ Direction:

1

Grid Extents

% InFrant " Midpoink { Behind { Position

Y Direction: Minimum: -1 Maximum: 7 View ﬂ
R Minimum: -16 Maximum: -6 View ;l
Grid Position

Enter the valus: |

Appearance
Replace current arid: W Line colaur: -
Append to File: | j Text colour: -

o Apply [\# xcancel I

[{ Note: In order for the profile to be correctly applied to a centre line, the centre, bottom
point of the profile needs to have coordinates of X=0,Y=0.
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Triangulating Using Centre Line and Profile Task: Create a Solid Using Centre Line and Profile.

The profile example is displayed.

TH|
SH|
IN|
I
L4} ] L) 4} y
= EF ~ = [Sd} =
=l i | i janl| o g
1M

[# Note: The profile needs to move 10.75 in the x direction and -1 in the y direction to have its
bottom centre at (0,0)

12. Choose File tools > String Maths.
13. Enterthe information as shown, and then click Apply.

8 sringmatts x|

Define the files ko be processed |

Location [prof j
ID range |1 ‘

Define the Files to be created

Location ':ru:uf j

Skring range | Canstraink | Field | = | Expression |
1 |4 = N+10.75 :I
2 |4 = -1
gl " Apply ) & Cancel I

14." Click the Reset graphics icon E
15. Open profl.str.

16. Choose View > Zoom > Out.

17. Choose Display > 2D grid.
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Triangulating Using Centre Line and Profile Task: Create a Solid Using Centre Line and Profile.
18. Enterthe information as shown, and then click Apply.

x

Grid Parameters

Grid Line Interval Label Frequency

¥ Direckion: |2 1

¥ Direction: |2 1

Z Direction: 1

Grid Extents |
¥ Direckion: Minimum: -1 Maximum: 7 View j
Shozznn Minimum: -16 Maximum: -6 View ;l
Grid Position

% InFront  Midpaoint ¢ Behind " Pasition
Enker the valus: |

Appearance

Replace current grid: W Line calour: -
Append to file: | ﬂ Text colour: -
" Apply [ﬂ anncel I

The profile is displayed.

GM [

5N

AM|

M|

.
-3E

E
IE
0F
IE

-
3E
UE

X

Notice that the centre, bottom point of the profile is now at (0,0)

19. Click the Reset graphics icon E
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Triangulating Using Centre Line and Profile

20. Open dcl100.str, which represents the centre line of a decline.

21. Choose Solids > Triangulate > Using centre line & profile.
22. Enter the information as shown, and then click Apply.

= Triangulate centre line and profile

Task: Create a Solid Using Centre Line and Profile.

X

Enter Profile String File

Location [praf
ID number |1
Use explicit object ID [~

Object ID Il

=~

Profile Scale Fackar |1

Define Offsets fraom Centreling String

L E 2

Profile Rotation (in degrees) IG

Progressive Profile Expansior

Factor |1

Vertically Constrained [~
Triangulate first Face [~
Triangulate last fFace [~

o Apply [\\{ J& Cancel I

23. Click the centre line.

¥ Note: The profile string is applied perpendicularly at each point in the centre line and then
these profiles are stitched together to form the object.

24. Choose Display > Hide everything.
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Triangulating Using Centre Line and Profile Task: Create a Solid Using Centre Line and Profile.

25. Choose Display > Strings As lines to see how the solid has been created.
26. Zoom in and use the orbit tool to make the solid easier to visualise.
The profiles on the centreline are displayed.

Notice that the solid is constructed by applying the profile to each point on the centre line

[# Note: The centre line and profile function does not save the new file automatically, so if you
want the file saved you should specify a new file name.

£ Note: To see all of the steps performed in this section, run _05_centre_line_and_profile.tcl.
You will need to click Apply on any forms presented.
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Intersecting Solids and DTM Surfaces Task: Perform Solids Union

Intersecting Solids and DTM Surfaces

Intersecting Solids

Task: Perform Solids Union

Click the Reset graphics icon E
Open declinel.dtm.
Open crosscutl.dtm.

Click the Zoom all icon .\
Union of solids is displayed.

HwnN e

5. Choose Solids tools > Union solids.
6. Enterthe information as shown, and then click Apply.

x

Graphics layer name Junion_example

Object number |1

Additional object number |2

v Apply ﬂ o Cancel I

[£ Note: The layer name cannot be the same as any existing layer. The new layer will contain
the new solid.

7. Follow the prompts by clicking each of the solids.
[# Note: The order of selection is not important. The program will go through the process of
uniting the two solids. Notice that the previous objects have been erased from screen and
you are now in the layer you specified with the unioned solid displayed. The solid is merely dis-
played in this layer. You must save it before exiting.

8. Choose View > Surface view options > Hide triangle edges and deselect this option fora
more effective display.
9. Zoom in to show the area of contact and confirm the result.
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Intersecting Solids and DTM Surfaces Task: Perform Solids Union

The union of the drives is displayed.

10. Choose View > Surface view options > Hide triangle faces to see that the underlying strings
have been changed as shown.
The union triangles are displayed.

WANAEN)

13

i
=

!

™~

£ Note: To see all of the steps performed in this section, run _08a_solids_union.tcl. You will need
to click Apply on any forms presented.
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Intersecting Solids and DTM Surfaces Task: Perform Intersection of Solids

Task: Perform Intersection of Solids

Click the Reset graphics icon E
Open levl.dtm.
Open stopel.dtm.

Click the Zoom all icon .\
These solids represent a stope and a development drive as shown.

HwnN e

b

5. Choose Solids > Solids tools > Intersect solids.
6. Enterthe information as shown, and then click Apply.

x

Graphics layer name |layer_interseck

Object number |1

o Apply [:Ig & Cancel I

7. Follow the prompts by clicking each of the solids in turn.
[# Note: The order of selection is not important.

8. You will now be in the layer you specified with the solid displayed. The result is that area of
the decline that fell within the stope.

[£ Note: To see all of the steps performed in this section, run _08b_solids_intersection.tcl. You
will need to click Apply on any forms presented.

Task: Perform Outersection of Solids

Click the Reset graphics icon E
Open levl.dtm.
Open stopel.dtm.

Click the Zoom all icon .\
Choose Solids > Solids tools > Outersect solids.

ik wnN e
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Intersecting Solids and DTM Surfaces

Task: Perform Outersection of Solids

6. Enterthe information as shown, and then click Apply.

~% 3dm/ 3dm outersect results sto il

Graphics layer nams

layer_outersect

Object number

1

Additional abject number

2

" Apply N *Cancel |

7. Follow the prompts by clicking each of the solids - first the ore body and then the decline.

In this case, the order of selection is important. The outersected solid must be selected first, while
the outersecting solid (i.e. that one that will cut into the outersected solid) is selected second.

You will be in the layer you specified with the solid displayed. The result is the original solid body
with those areas that were common with the decline removed.

[# Note: To see all of the steps performed in this section, run _08c_solids_outersection_solid.tcl.
You will need to click Apply on any forms presented.
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Intersecting Solids and DTM Surfaces Task: Clip a Solid Above a DTM

Task: Clip a Solid Above a DTM

1. Click the Reset graphics icon E
2. Open pit4.dtm.
3. Open ore4.dtm.

The ore body is displayed.

4. Choose Solids > Solids tools > Clip solid above a DTM.
5. Enterthe information as shown, and then click Apply.

* 3dm/dtm above results storage |§|

Graphics layer name | solid_above_dtm

Object number |1

ﬂ l «" Apply ]\1]%[ &% Cancel J

6. Click the ore solid and then click the pit DTM.
The ore body is displayed.
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Intersecting Solids and DTM Surfaces

Task: Clip a DTM Outside a Solid

7. Choose File > Save > string/DTM if you wish to save the results for further work.

~® Save File }(l
Layer Name solide_above_dtm
Filename jore4_above pitd ﬂ
Qukput Formak Type |Surpac DTM Files ;I
Extension |.dtm -
Options...
Purpose DTMJ3DM Qptions

Skring Range

File Format (& payt Farce rigid backwards compatibilicy [
{ binary

Force salid validation on save  [&

o Apply N *Eancel I

[# Note: To see all of the steps performed in this section, run _08d_dtm_above_solid.tcl. You will
need to click Apply on any forms presented.

Task: Clip a DTM Outside a Solid

1
2.
3.
4
5

Click the Reset graphics icon E

Open pit4.dtm.
Open ore4d.dtm.

Choose Solids > Solids tools > Clip DTM outside a solid.
Enter the information as shown, and then click Apply.

- % 3dm/dtm outside results sto EI

Graphics layer name |dtm_outside_solid

Ohbject number |1

o Apply D} *Eancel |

The output solid above the dtm will be stored in the layer dtm_outside_solid.

Click the solid, and then click the DTM.
The pit cut by the ore body is displayed.

Page 73 of 110



Intersecting Solids and DTM Surfaces Task: Perform Upper Triangles Intersection of 2 DTMs

7. Save dtm_outside_solid.dtm.

x

Layer Name dtm_outside_salid
Filename |dtm_outside_solid ﬂ
Qukput Formak Type |Surpac DTM Files ;I
Extension |.dtm -
Options...
Purpose DTMJ3DM Qptions
String R.ange Force salid validation on save  [&
File Format (& payt Farce rigid backwards compatibilicy [
{ binary

o Apply N * Cancel I

[# Note: This result is not a solid but is instead a DTM. Only that part of the pit surface that
occurred outside the solid ore body is retained.

[¥ Note: To see all of the steps performed in this section, run _08e_dtm_outside_solid.tcl. You
will need to click Apply on any forms presented.

Intersecting DTM Surfaces

Task: Perform Upper Triangles Intersection of 2 DTMs

1. Click the Reset graphics icon E
2. Open topo2.dtm.
3. Open dumpl.dtm.

4. Choose Surfaces > Clip or intersect DTMs > Upper triangles of 2 DTMs.
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Intersecting Solids and DTM Surfaces Task: Perform Lower Triangles Intersection of 2 DTMs

5. Enterthe information as shown, and then click Apply.

-* Dtm/dtm lower results storage E]

Graphics laver name |combined_surface

Object number |1

[ o Apply N ¥ Cancel |

6. Follow the prompts by picking each of the DTMs.

[# Note: The order of selection is not important.

You will be in the layer you specified with the DTM displayed. The result is the waste stockpile sur-
face incorporated into the topographic surface.

£ Note: To see all of the steps performed in this section, run _08f_upper_triangles_of_2dtm.tcl.
You will need to click Apply on any forms presented.

Task: Perform Lower Triangles Intersection of 2 DTMs

Click the Reset graphics icon E

Open topo2.dtm.

Open pit2.dtm.

Choose Surfaces > Clip or intersect DTMs > Lower triangles of 2 DTMs.
Enter the information as shown, and then click Apply.

uhwnN R

“® Dtm/dtm lower results storage [z]

Graphics layer name |combined_surface

Object number |1

[ o Apply N ¥ Cancel |

6. Follow the prompts by picking each of the DTMs.

[ Note: The order of selection is not important.
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Intersecting Solids and DTM Surfaces

The pit below the topography is displayed.

Task: Create a Solid by Intersecting 2 DTMs

[#' Note: To see all of the steps performed in this section, run _08g_lower_triangles_of_2dtm.tcl.
You will need to click Apply on any forms presented.

Task: Create a Solid by Intersecting 2 DTMs

AN N o

Click the Reset graphics icon E
Open topo2.dtm.
Open pit2.dtm.

Choose Surfaces > Clip or intersect DTMs > Create solid by intersecting 2 DTMs.
Enter the information as shown, and then click Apply.

* Dtm/dtm intersect results stora

Graphics layer name

Object number

layer_intersect

1

o Apply N * Cancel I

Follow the prompts by clicking each of the DTMs.
£ Note: The upper DTM (topography) must be selected first, followed by the lower DTM

(pit).
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Intersecting Solids and DTM Surfaces Task: Create a Solid by Intersecting 2 DTMs

You will be in the layer you specified with the solid displayed. The result is a solid representing
the material that will need to be removed from the designed pit.

rd

.

7. Choose File > Save > string/DTM.
8. Enterthe information as shown, and then click Apply.

“® save File Xl
Layer Mame layer_intersect
Filename |pit_below_topo_solid ﬂ
Qukput Farmak Type |Surpac DTM Files ;I
Extension |.dtm -
Options...
Purpgse DTMISDM Optinr‘ls
Skring R.ange Force solid validation on save  [v
File Format g poyt Force rigid backwards compatibilicy [+
" binary
o’ Apply N o4& Cancel I

9. Choose Solids > Solids tools > Report volume of solids to create a note file with the volume
of the pit below the topography.
10. Enterthe information as shown, and then click Apply.

~® Object Report

Layer name

Define the report file ko create

Location wolume_report w
1D number |1 |

Report Farmat | .nat w |

Cecimals |0 |
Reportby 2y Tatal () Interval () Elevation Range

| o apply || 3 Cancel |
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Intersecting Solids and DTM Surfaces Task: Create a Solid by Intersecting 2 DTMs

The Solid Modelling object report is displayed.

£ Note: To see all of the steps performed in this section, run _08h_create_solid_intersecting_
2dtms.tcl. You will need to click Apply on any forms presented.
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Viewing Solids

Viewing Solids

Task: View Solids

L Click the Reset graphics icon E

2. Open pitl.dtm.
The pit example is displayed.

3. Choose Customise > Display properties > DTM’s and 3DM’s.

* Set drawing styles

X

Default Style

Ranges Label Edges Faces Markers

Defaul — .o |
Custom Styles

Range Label Edges Faces | Markers

1 | ——— -t o= |*

2 -+4n.5ﬂ

3 .+ o

‘ ——— - os |
B :—.I:]—I—Jn,au
b 080
| —
n B -
P [
__[10. 20000, 10 ——— 0w |
Save styles when form is appbed? []
[ ey ] [ cancel |

4. Change the colour of the faces for Object 1 and then click Apply.
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Viewing Solids Task: View Solids
5. Open faultl.dtm into its own layer.
Choose Customise > Display properties > DTMs and 3DMs.
7. Choose another colour for the faces for faultl.dtm (object 10).
The pt and fault line example is displayed.

o

Notice that the changes are reflected in the active layer only and the pit remains the same
colour.

8. Open modi12.dtm.
The solid with the pit and the fault is displayed.

9. Choose Display > Surface or solid with colour banding.
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Viewing Solids Task: View Solids

10. Enterthe information as shown, and then click Apply.

~ Surface or Solid Colour Banding

Crav Shells
Display Properties Banding Type
Layer name |modl2.dkm v | ) none
Object Range | () bands of specified size
: .Tris;:I Eange (%) set number of bands
riangle Range
Field ko colour by |2 Liisnesfanbands

() using algebraic expressions

Colour

1 ~

2

3 |yellow =

4

= L
&

7

= w

L W Bpply J[ o Cancel ]

The solid with sharp colour banding is displayed.
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Viewing Solids

To display the solid with smooth contours.

11. Right-click on the file mod12.dtm.

e renlar 2 x|
® gy main graphics 3 Malke active
® g pitl.dtm Visibla
@ gy Faultl.dim Selectabls
v ®fa  modiZ.dim Faces visible
Edaes visible
Edge lighting

Colour interpaolation

Mo shading

Smooth shading o

12. Then tick Smooth shading.
The solid with smooth colour banding is displayed.

Accurate smooth shaﬁng

Save layer
Delete layer

Task: View Solids

[# Note:To see all of the steps performed in this section, run _09_view_solid_model.tcl. You will
need to click Apply on any forms presented.
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Creating Sections Task: Create Sections Using the Interactive Method

Creating Sections

Task: Create Sections Using the Interactive Method

L Click the Reset graphics icon E
2. Open modi12.dtm.
3. Choose Solids > Solids tools > Create sections.

x

Press this button ko digitise the axis

Section arientakion

% Perpendicular ko axis

= Parallel to axis Digitise [: |
Dip [0

Axis start —————— Axis end
¥ o Y Jo
X |0 X Jo
Zo Zo

W Apply I *Eancel |

4. Click the Digitise button to use your mouse for defining the axis.

5. Click a start point below the bottom centre of the ore body and drag the cursor vertically to
the end point of the axis line above the solid.
The solid with a centreline is displayed.
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Creating Sections Task: Create Sections Using the Interactive Method

[# Note: When you have created the axis, the form is redisplayed with the real world coor-
dinates of your axis line. Adjust the coordinates manually using the digitised axis start and axis
end points as a guide. In this case, the Eastings and elevations for the axis line must be the
same to produce slices that are oriented as Northings.

6. Enterthe information as shown, and then click Apply.

x

Section arientation ——— Press this butkon to digitise the axis
{* Perpendicular ko axis
™ Parallel ko axis Digitise
pp [0
Bxis start ————— fxis end
¥ |10000 Y |11000
X 5350 X 5350
Z 360 Z 260

" Apply N & Cancel |
7. Enterthe information as shown, and then click Apply.

“® Extract slices through objects il

Layer name modl2.dtm
Define the objects to be sliced and the new layer name

Slice Layer Itmp

Object range |1 2

Define the files ko be created which conkain the slices

Location int_sec j

Section definition method
{~ Define sections using a range

{* Define sections using interactive slider cankrals

Select the section skart, end and inkerval

Start: disk 10000 | 11000
art distance [ IIUEIEIEI
End distance 10000 J 11000 |1 1000
Sechi i 1 | 1000

ection spacing ) |5[|

W Appl'y'N o Cancel |

[¥' Note: Click the Interactive slider controls button to display your slices in real time. The
slide controls enable you to adjust the start and end points of your axis and also the distance
between slices. Try moving the slide controls up and down to see the effects of your
changes. The slices are taken using the values in the boxes on the right side of the slider bars
when you click Apply. Values may also be manually entered into these boxes.
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Creating Sections Task: Create Sections Using the Interactive Method

The solid object with slices is displayed.

[1es

[# Note: To see all of the steps performed in this section, run _10a_slice_objects_interactive.tcl.
You will need to click Apply on any forms presented.
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Creating Sections Task: Create Sections by Range

Task: Create Sections by Range

Click the Reset graphics icon E
Open mod12.dtm.

3. Choose Inquire > Report layer extents to determine the Maximum and Minimum Y, X and Z
coordinates.

Notice that the data shown in the window extends from 10055 north to 10920 north. By defin-
ing a north-south axis, the objects can be sliced.

4. Choose Solids > Solids tools > Create sections.
For this exercise you will be slicing this model on Northings (Y). To do this you will need to
define a vertical axis.

5. Enterthe information as shown, and then click Apply.

x

Section orientation Press this button ko digitise the axis
% Perpendicular ko axis
™ Parallel to axis Digitise
pp oo
Axis start —————— Axis end
¥ o V) EEEEE
X |0 X Jo
Zo Zo

" Apply L\é &% Cancel |
6. Enterthe information as shown, and then click Apply.

-® Extract slices through objects il

Layer name modl2.dtm
Define the objects to be sliced and the new layer name

Slice Layer Itmp

Object range |1 2

Define the files ko be created which conkain the slices

Location Isec j

Section definition methad

{* Define sections using a range

{~ Define sections using inkerackive slider conkrals

Define the slices required by a distance range

Range IlL'IHU.lEIEiEiU.lEI

Output file IDs |

W Apply * & Cancel |
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Creating Sections Task: Create Sections Using a Centre Line

The solid with sections is displayed.

[T

[# Note: To see all of the steps performed in this section, run _10b_slice_objects_by_range.tcl.
You will need to click Apply on any forms presented.

Task: Create Sections Using a Centre Line

Click the Reset graphics icon E
Open stope2.dtm.

3. Open cl2.str.
When slicing a solid, the centreline string and the objects to be sliced may be either in sep-

arate layers orin the same layer. For display purposes, it is generally simpler if separate layers
are used. Note thatif they are in separate layers, the layer containing the solids to be sliced

must be set to the active layer.
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Creating Sections Task: Create Sections Using a Centre Line

|

End Start

4. Make stope2.dtm the active layer.

Layers New § & x
&® By main graphics layer

< ® g stopezZ.dtm
® Py cl2str

5. Choose Solids > Solids tools > Section using centre line.
6. As prompted, click the start and end points of your centre line.
7. Enterthe information as shown, and then click Apply.

x

Spacing |2 Calculate na. aof Slices
Mumber |33 Calculate Spacing
First slice dip |90 degrees
Last slice dip |70 L

The slices for any portion of the centre line segment that is vertical
will only be created in the XY plane regardless of the dip values
entered for the slices, The dip is effectively locked at 90 degrees
for any slices in a vertical centre line.

gl " Apply xCancel |
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Creating Sections Task: Create Sections Using a Centre Line

8. Enterthe information as shown, and then click Apply.

“® Extract slices through objects ﬁl

Define the objects to be sliced and the new layer name

Object range

slice layer fing slices ;I
Slice Block Madel 2 [T
B Slice Layer | ;I

Define the files to contain the slices
Location IIUSSSEC j
ID numbers are 5 sequence numbers { chainages

Start ID number |1

Chainage offset [0

Coordinates & vaal warld ¢ section
o Apply N &% Cancel |

9. Change the Layers Status to make the stope2.dtm layer invisible.
- @ Properties L‘}? Tool prupartlus]
Layers New g 8 x

@& 'h main graphics layer
7 © in stope2.dim
@& g * ring shices

Ring slice is displayed.

Notice how the slices start at 90 degrees and the last slice is at 70 degrees.

[¥ Note: To see all of the steps performed in this section, run _10c_centre_line_slice.tcl. You will
need to click Apply on any forms presented.
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Reporting Volumes of Solids Task: Report Volume of a Solid

Reporting Volumes of Solids

Task: Report Volume of a Solid

Click the Reset graphics icon E

Open mod12.dtm.

Choose Solids > Solids tools > Report volume of solids.
Enter the information as shown, and then click Apply.

x

Layer name |n1-:ud12.dtm

PN e

Define the repart file ko create

Location fvolume_report j

ID number |1

Report Format | .nak ;I

Decimals |0
Repartby ¢ Toral ¢ Interval ¢ Elevation Range

Elevation range

Elevation interval |10
" Apply [\\{ & Cancel I

The file volume_reportl.not is displayed.

S50LTID MODELLING OBJECT REFPORT

Layer HName: modlZ.dtm

Object: 1

Trisolation: 1

Validated = true

Statu= = =solid

Trisclation Extents

X Minimum: 5184.820 X Maximum: 5468.470
Y Mindmmm: 10055.1259 ¥ Maximom: 10634.653
Z Minimum: 836.580 Z Maximam: 1078.7&60
Surface area: 421501

Volume : 5337158

Cbject: 2

Trisolation: 1

Validated = true

Status = solid

Trisclation Extents

X Minimum: 5225.070 X Maximum: 5477.4890
¥ Minimuom: 10619.466 ¥ Maximum: 10920.397
Z Minimumm: 904.633 Z Maximom: 1058.910
Surface area: 181274

Volume : 2233278

5. Close the report file.

£ Note: To see all of the steps performed in this section, run _11_solids_volume_report.tcl. You
will need to click Apply on any forms presented.
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Intersecting Drill Holes with Solid Models Task: Intersect Drill Holes with Solid Models

Intersecting Drill Holes with Solid Models

Task: Intersect Drill Holes with Solid Models

Click the Reset graphics icon E

Open mod12.dtm.

Open solids.ddb.

Choose Database > Display > Drillholes.
Accept the default values, and then click Apply.

x

Rescale view to show all holes in plan view? W

&dd constraint to halzs? v

uhwnN R

Trace styles | Collar styles I Geology patterns | Labels | Graphs I Depth markers | Apparent dip indicators
Colour kraces by:

Table I - I
Field I - I

Defaul trace colour RN - |

Default trace thickness

|1
Tick line weight |1
Cylinder style |no cylinders vI

Length/Unit |1.000

Maximum: (50,0

W Bpply N o4& Cancel I
6. Acceptthe default values, and then click Apply.

x

Table Mame callar

Field Mame I Operand I Canstraint Value I Load

|
_1| |= | 1 il Save |

gl W Apply - xCanceI |
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Intersecting Drill Holes with Solid Models Task: Intersect Drill Holes with Solid Models
The solid with drillholes is displayed.

The database has an optional table called Intersect, where you will store the results of this
processing.

Choose Database > Analysis > Drillhole 3DM intersection.
On the blank constraint form, click Apply.

* Define query constraints il
Table Mame  collar

Figld Mame I Operand |

Constraint Valus

Load |

|

- | [a] “sme |
|

o Apply [‘_x! *Eancel I

=
9|

Page 92 of 110



Intersecting Drill Holes with Solid Models Task: Intersect Drill Holes with Solid Models

9. Enterthe information as shown, and then click Apply.

® Intersect drill holes and obje X|

Define the object number tao intersect with

Obiect |1 =l

Mame the layer far saving the resultant hole trace segments

Layer name h‘lain graphics layer LI

[¥  Save intersections to database

Table name Iintersect

=
=

Field name Iznne

Intersection code Isu:uuth

Define the log file for results

Repart file name intersect ﬂ

Farmat I.nu:ut - Surpac Mote File ;l
o Apply [\4 &% Cancel I
-‘\‘

The table called Intersection within the database now contains a field called zone, in which a
character code south has now been stored.

The Drillhole Object Intersection report is displayed.

Drillhole Object Intersection Report July 04, Z008
[Hole Id Depth From Depth To Intersection Code
10 11.12 §3.15 south
11 7.01 43.37 south
12 3.11 28.88 south
15 73.50 175.687 south
1& 155.51 185.20 south
17 23.8%8 38.684 south
1 90.33 lg4.84 south
18 30.05 118.37 south
13 70.32 104.8€ south
2 180.25 137.10 south
Z0 14.80 86.73 south
21 3.44 g§l.14 south
22 5.74 37.47 south
z7 71.80 76.80 south
282 53.85 87.40 south
28 145.50 156.5%8 south
= 43 .88 §l1.58% south
Z3 127.85 141.7% south
3 45 .44 55.00 south

10. Close intersect.not.
11. Choose Database > Edit > View table constrained.
12. Enterthe information as shown, and then click Apply.

“® Select the database table to pre X|

Table name Iintersect ;l

w” Apply [\% o Cancel |
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Intersecting Drill Holes with Solid Models Task: Intersect Drill Holes with Solid Models

13. Enterthe information as shown, and then click Apply.

o viow e rows tongite

Table Mame Iintersect

Field Name I
depth_fram il
depth_to
hale_id

samp_id

Ly [ N S I

ane

EI " Apply 3¢ cancel I

14. Enterthe information as shown, and then click Apply.

x

Table Name  interseck
Field Mame | Operand I Constraint Value I Load |

- J— (2] s |
gl " Apply 15 3¢ Cancel I

The intersections will be displayed.

hole_id | samp_id = depth_from depth_to zone
1 |10 11.12 69,15 south ~
2 |11 .01 49,37 south
3 |12 9.11 26.588 south
4 |15 173.50 175.67 south
5 |16 159,91 185.20 south i
6 |17 29,5349 3B8.64 south
717 Q0,33 164 .64 south

| o apply || 3 Cancel |

15. Click Apply on the form.
£ Note: You can also view the results in the intersection table in the geological database.

16. Choose Database > Database > Close.
17. Turn Faces Off and rotate the data to see the intersections clearly.
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Intersecting Drill Holes with Solid Models Task: Intersect Drill Holes with Solid Models

The drillhole trace is displayed.

£ Note: To see all of the steps performed in this section, run _12_intersect_drillholes_solids.tcl.
You will need to click Apply on any forms presented.
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Optimising Trisolations Task: Optimise Trisolations

Optimising Trisolations
Task: Optimise Trisolations

Click the Reset graphics icon E

Open filterl.dtm.

Choose Solids > Edit trisolation > Optimise.

Click anywhere on the object.

Enter the information as shown, and then click Apply.

" opumsaton orsnes £

|Tn|erar1ce distance IU.E

+ Apply N ¢ Cancel |
oy

6. Choose Display > Strings > As lines.
7. Enterthe information as shown, and then click Apply

®orawing x|

Draw Lines

uhwnN R

L]

Layer name |filteri.dtm

Skring range

Seqg range

Seq pnt range

Desc field number El VI
Text Alignment | = VI

Position of text in segment

" Apply [\J o Cancel I
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Optimising Trisolations Task: Optimise Trisolations

8. Choose Solids > Edit trisolation > Delete redundant points.
9. Click Apply on the form presented.

x

WARNIMG

This Function will delete all paints in the current graphics
layer thak are not vertices of a triangle of one of the
trisolations in the current graphics layer.

Press APPLY to conkinue with the Function
Press CAMCEL ko exit the Function

" Apply [}‘{ & Cancel I

Notice that more than 90% of the points were deleted and any segments not associated with a tri-
angle have been deleted.

[# Note: To see all of the steps performed in this section, run _13_optimise_trisolation.tcl. You
will need to click Apply on any forms presented.
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Modelling Underground Data

Modelling Underground Data

Task: Model Underground Data

L Click the Reset graphics icon E
2. Open lev200.str.
Floor and back strings are displayed.

Task: Model Underground Data

3. Choose Display > Strings > With string numbers.
4. Enterthe information as shown, and then click Apply.

Draw Strings
Layer nams

L]

lev200, sty

Skring ranges

Segrangs

Seqg pnt range

Desc field number

Text Alignmenk
Position of text in segment

TR—

C—

= &l poinks % First point © Cenkroid

" Apply N &% Cancel |

[#' Note: In this case, the string numbers for the backs are 2 and 30003 and for the floor are 1
and 1001. String 30003 is a spot height string. You will need to create separate DTM files for
the backs and the floors.

5. Choose File > Save > string/DTM.
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Modelling Underground Data

6. Enterthe information as shown, and then click Apply.

10.

11.

12.

Task: Model Underground Data

Layer Mame

Filename

lew200. str

ackl

String Range |2;30003
File format (5 payt

{ binary

Qukput Formak Type |Surpac Skring Files ;I
Extension |.skr -
Options...
Purpose DTMJ3DM Qptions

Force salid validation on save  [&

Farce rigid backwards compatibilicy [

" Apply N K Cancel I

Choose File > Save > string/DTM.
Enter the information as shown, and then click Apply.

£ Note: This creates a string file containing just the back strings. Notice that the separator for
the string range is a semi colon.

Layer Name l=v200.str
Filename floorl ﬂ
Qukput Formak Type |Surpac Skring Files ;I
Extension |.skr -
Options...
Purpose DTMJ3DM Qptions

String Range |1;1001
File format (5 payt

{ binary

Force salid validation on save  [&

Farce rigid backwards compatibilicy [

" Apply [ﬂ K Cancel I

Click the Reset graphics icon E
Open backl.str.

Strings 2 and 30003 are displayed.

Choose Surfaces > Create a DTM from layer.
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£ Note: This will create a string file containing just the floor strings. Notice that the separator
for the string range is a semi colon.

Choose Inquire > Segment Properties and click on each segment to check its direction.
Notice that the pillar segment is anti-clockwise within an enclosing outer boundary segment
that is clockwise.



Modelling Underground Data

Task: Model Underground Data

13. Enterthe information as shown, and then click Apply.

» Create a DTM From a Layer ﬁl

Object ID |1
Object name I

Creating a DTM using breakine test
[V Perform break line test

[T Interpolate additional points

Foint interpolation distance ISU

" Apply [\J xcancel I

4

14. Choose Surfaces > Clip or intersect DTMs > Clip DTM with string.

You are prompted to select a string.

15. Click string 2 (ie. pillar and wall pickup string).

16. Enterthe information as shown, and then click Apply.

- Apply a boundary to a DTM ﬁl

Selecked DTM

DTM name  backl.str
ObjectID 1
Trizolation ID 1

Selected boundary string

Layer name  backl.str
String number 2

Define resulks

Retain kriangles

& Inside the boundary
{~ Qutside the boundary

Mew boundary layer I

o Apply [\J xCancel I

The underground spot height string is displayed.

[4" Note: The DTM has been clipped correctly due to the string directions set for the walls and

pillars.
17. Choose File > Save > string/DTM.
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Modelling Underground Data Task: Model Underground Data

18. Enterthe information shown, and then click Apply.

x

Layer Mame backl.str

Filename packl ﬂ
Qukput Formak Type |Surpac DTM Files ;I
Extension |.dtm -
Options...
Purpose DTMJ3DM Qptions

String R.ange Force salid validation on save  [&

File Format (& payt Farce rigid backwards compatibilicy [

{ binary
o Apply [\J xcancel I

19. Click the Reset graphicsE icon.

20. Open floorl.str.

21. Choose Surfaces > Create DTM from layer.

22. Enterthe information as shown, and then click Apply.

» Create a DTM From a Layer ﬁl

Obiject ID |1
Object name I

Creating a DTM using breakine test
[¥ Perform break line kesk

[T Interpolate additional points

Point interpolation distance |5[]

" Apply ﬂ 3¢ Cancel |

23. Choose Surfaces > Clip or intersect DTMs > Clip DTM with string
You are prompted to select a string.

24. Click string 1.
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Modelling Underground Data

25. Enter the information as shown, and then click Apply.

26.
27.

28.

29.
30.
31.

- Apply a boundary to a DTM

Task: Model Underground Data

X|

Selecked DTM

DTM name  floorl.str
ObjectID 1
Trisalation ID 1

Selected boundary string

Layer name  floorl.str
String number 1

Define results
Retain triangles {* Inside the boundary

{~ Qutside the boundary

Mew boundary layer I

o Apply [\; o Cancel I

kA

The underground backs are displayed.

Save floorl.dtm.

Click Reset graphicsﬂ.
Now that both clipped DTMs have been created, stitch together the sides to create a closed,

validated Solid model.

Open and append backl.dtm and floorl.dtm into the main graphics layer.
¥ Note: To append the DTMs to the same layer, hold down the CTRL key and drag and drop

the files into graphics.

Choose Solids > Edit trisolation > Renumber.

Click back1.dtm.
Enter the information

as shown, and then click Apply.

X|

Layer name |backl.drm
oldobject [T
Old Trisal |1
Mew Object |1
1

Mew Trisol

" Apply [\} 3¢ Cancel |
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Modelling Underground Data Task: Model Underground Data

32. Click floorl.dtm.
33. Enter the information as shown, and then click Apply.

“® Renumber an Object Trisolation

Layer name |
Old Ohject
ld Trisol
Mew Object |1

Mew Trisol |1

| o #pply || 3¢ cancel |

Notice that the old trisolation numberis 2 in this case.

34. Press ESC.
35. Save the file as drivesl.dtm.
[¥ Note: When performing Solids modelling, it is good practice to save your work regularly.

36. Click Reset graphicsﬂ.
37. Choose Display > Strings > With string numbers.
38. Enter the information as shown, and then click Apply.

S®orawing x|

Draw Strings

L]

Layer name |drivesl.dtm

String range |1.2

Segrangs

Seg pnt rangs

Desc field number El vI
Text Alignment | = "I

Pasition of text in segment ¢~ a)| poinks €8 First point £ Centroid
" Apply N &% Cancel I
&

39. Choose Solids > Triangulate > Between segments.
40. Enterthe information as shown, and then click Apply.

® Define the trisolation to be ¢ il

Function |TRIANGULATE AUTOMATIC

Layer name |drives1.dtm
Object |1 ‘

Trisalation |1

" Apply [}§ &% Cancel I

41. Following the prompts from the function line, click first the outer back string, and then the

outer floor string
42. Press ESC.

Repeat the process for the pillar.

43. Choose Solids > Triangulate > Between segments.
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Modelling Underground Data

Task: Model Underground Data

44. Enterthe information as shown, and then click Apply.

» Define the trisolation to be o ﬁl

Function
Layer name
Object

Trisolation

TRIAMGULATE AUTOMATIC

1
1

drives1.dtm

" Apply D& *Cancel I

45. Following the prompt from the function line, click first the top string of the pillar, and then the

bottom string of the pillar.
46. Press ESC.

The underground result is displayed.

47. Save drivesl.dtm.

48. Choose Solids > Validation > Validate object.
49. Enterthe information as shown, and then click Apply.

I set neighbours and validate objects ﬁl

Layer name |drivesi.dim

Object range

Location of repart File

alid j

Id number

Self-intersection triangles calaur Icyan j

Duplicate triangles colour

Invalid edges triangles colour -

Iyellow j

W Apply N x Cancel |

Page 104 of 110



Modelling Underground Data Task: Model Underground Data

The Solids Modelling validation report is displayed.

SOLIDS MCODELLING WVALTDATICH REPCRT. DATE: 08-Jul-08

CBJECT 1, TRISCLATION 1

WValidated = TRUE

Statu= = CLOSED

DUPLICATE TRIANGLES:

HOHE

TRIANGLES ATTACHED TO INVALID EDGES:

HONE

TRIANGLES ATTACHED TC INVALID EDGES:
HONE

SELF INTERSECTICHN TRIAMNGLES:

HONE

COPEN SIDES TRIANGLES:

50. Choose Solids > Validation > Set object to solid or void.
51. Enter the information as shown, and then click Apply.

“® Set triangle directions for @ X|

Layer name |drivesi.dtm

Object range
Solid [ |

v‘npply[}% &% Cancel |

52. Choose Solids > Solids tools > Report volume of solids.
53. Enter the information as shown, and then click Apply.

x

Layer name Iclri'\-'esl.dtm

Define the report file to create

Lacation drives -

ID number |1
Repork Farmat |.nak ;I
Decimals |0

Report by @& Toral ¢ Interval ¢ Elevation Range

Elevation range

Elevation interval |10

" Apply N &% Cancel I
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Modelling Underground Data Task: Model Underground Data

The Solid Modelling Object report is displayed.

SOLID MODELLING OBJECT REPORT
Layer Name: drivesl.dtm

Chisct: 1
Trisolation: 1
Validated = true
Status = solid

Trisolation Extents

X Minimum: 14147.967 X Maximum: 14401.562
¥ Minimum: 11613.3449 ¥ Maximwm: 11702.817
Z Minimum: 716.840 Z Maximum: 745.362
Surface area: 83c0

Volume @ 12296

[# Note: To see all of the steps performed in this section, run _15_create_underground_
model.tcl. You will need to click Apply on any forms presented.
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Using The Triangulation Algorithm Task: Use the Triangulation Algorithm

Using The Triangulation Algorithm

Task: Use the Triangulation Algorithm

L Click the Reset graphics icon E

2. Open bifurc2.str.

3. Choose View > Data view options > View by bearing & dip.
4. Enterthe information as shown, and then click Apply.

~® Specify View by Bearing and Dip E'

Dip |-15

[ W Apply ][ 3¢ Cancel ]

5. Choose Display > Strings > With string numbers.
The bifurcation example is displayed.

6. Choose Solids > Triangulate > Triangulation algorithm.
7. Ensure that new algorithm with transforms is selected.

STITCH ALGORITHMS:
Enter stitch algorithm

[ W Apply H o Cancel ]

8. Choose Solids > Triangulate > Between segments.
9. Enterthe information as shown, and then click Apply.

“®* Define the Trisolation to Be Created

Function

Layer name
Object

Trisolatian

[ " Apply ][ S Cancel ]

—_

—_
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Using The Triangulation Algorithm Task: Use the Triangulation Algorithm

10. Click string 1then the right hand segment of string 2 as shown:

>

11. Press ESC.

12. Click the Reset graphics icon E

13. Open bifurc2.str.

14. Choose Solids > Triangulate > Triangulation algorithm.
15. Ensure that old algorithm with transforms is selected.

~* Toggle Stitch Algorithm

STITCH ALGORITHMS:
Enter stitch algorithm

7 old algorithm () new algorithm (%) pld algorithm with transforms () new algorithm with transforms

| o apply | [ 3 Cancel |

16. Choose Solids > Triangulate > Between segments.
17. Enterthe information as shown, and then click Apply.

“®* Define the Trisolation to Be Created

Function

Layer name
Object |1

Trisolation |1

| o apply || 3 Cancel |

18. Click string 1then the right most segment of string 2 as shown:

D

19. Press ESC.
£ Note: The old algorithm with transforms also achieved a successful result but took sig-
nificantly longer. This demonstrates the principal difference between the new and old algo-
rithms, ie. the new one is much faster.

20. (lick the Reset graphics icon E
21. Open bifurc2.str and choose a similar view to that used before.
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Using The Triangulation Algorithm Task: Use the Triangulation Algorithm

22. Choose Solids > Triangulate > Triangulation algorithm.
23. Ensure that new algorithm is selected.

“® Toggle Stitch Algorithm

STITCH ALGORITHMS:
Enter stitch algarithn

| o apply | [ 3 Cancel |

24. Choose Solids > Triangulate > Between segments.
25. Enter the information as shown, and then click Apply.

“® Define the Trisolation to Be Created

Function

Layer name
Object |1

Trisolation |1

| o apply || 3 Cancel |

26. Click the same segments.
The bifurcation example is displayed.

>

In this case the segments are too far apart geometrically for either the old algorithms or new
algorithms (options 0 and 1 respectively) to work and the options with transforms should be
chosen in preference.

Finally, restore the triangulation algorithm to its original value.
27. Click the Reset graphics icon E

28. Choose Solids > Triangulate > Triangulation algorithm.
29. Enter the information as shown, and then click Apply.

“® Toggle Stitch Algorithm

STITCH ALGORITHMS:
Enter stitch algarithn

) new algarithr () old algorithm with transforms (&) new algarithri with transfarmms

[ W Apply H o Cancel ]

[# Note: To see all of the steps performed in this section, run _16_triangulation_algorithm.tcl. You
will need to click Apply on any forms presented.
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For further information on this topic and related articles, log onto Gemcom's Knowledge Base at

www.gemcomsupport.com
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