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Introduction

Introduction

Overview

Solids modelling allows you 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 modelling
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 solids
models.

Requirements
Before you begin this tutorial, you must have:

o basic knowledge of Surpac
It is recommended that you understand the procedures and concepts from the
Introduction to Surpac manual. The DTM Surfaces tutorial may also be helpful in
helping you understand some of the concepts in this tutorial.

e Surpacinstalled on your computer
o the data set accompanying this tutorial

Workflow

Create /Edit
String data

Y

Triangulate

Y

Validate  |-l—————— Edit Triangles

Valid?

Yes

Y

Set to Salid

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 can be formed
by stitching triangles around strings that often represent sections through the shape being
modelled.

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

o 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 based on their spatial location in the X - Y plane.

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

o geological structures
o stopes
« underground mine workings, such as declines, development drives, and draw points

A solid modelis created by forming a set of triangles from the points contained in a string. These
triangles may appear to overlap when you are in plan view, but they do not overlap or intersect
when the third dimension 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.

Terminology

A solid model is made up of a set of non-overlapping triangles. These triangles form objects that have
a numeric identifier between 1 and 32000. Objects represent discrete features in a solid model.

However, features such as ore bodies can consist of discrete parts, and you might want to give these
parts the same object number to indicate that they are from the same structure. To identify each
part separately, you can give each discrete part a different trisolation number, while keeping the
same object number. Atrisolation is a discrete part of a solid or surface. Like objects, trisolations are
identified by a positive integer. Trisolations should be physically separated from each other. They
should not share any points with other trisolations.

You can refer to all of the parts of a solid model using their object and trisolation numbers.
Example:
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Solids concepts

Object 2
Trisolation 1

Object 1
Trisolation 1

Object 2
Trisolation 2

In this example object 1 represents the main orebody, and object 2 represents two discrete deposits
of the secondary orebody.

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

The reasons for treating objects as open or closed are:

o aclosed object can have its volume determined directly by summing the volumes of

each of the triangles to an arbitrary data plane
» aclosed object always produces closed strings when sliced by a plane
o aclosed object could be used as a constraint in the Block Modelling module
e an open 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 as DTMs, in two ASCII text files, one .str and one .dtm.
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Setting up for this tutorial Task: Set the work directory

Setting up for this tutorial

A work directory is the default directory for saving Surpac files. Files used in this tutorial are stored in
the folder <shared_files>\demo_data\tutorials\solids.

Where <shared_files> is the directory in which the Surpac shared files were installed.

In Windows 7, and Windows 8, the default path is

C: \Users\Public\GEOVIA\Surpac\66\demo_data\tutorials\solids.

Task: Set the work directory

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

Mavigator Preview ol Rt =

All Files {.*.*) -
[ =% demo_data *'
(-1 MineSched_80
quarry_dema
surpac_dema
= tutorials
advanced_underground_massive
black_madeling
[#- dril_and_blast
dern_surfaces
geological_database
geostatiskics
graphical_seguencer
inkerpolator
inkroduckion —
pit_design
plokting E
road inn
shar§| , Setaswork directory b
C. OpeninWindows Explurel/rﬁ.
[+~ strea
kel_sg Mew Folder
unde @ Refresh
EH-0 unde
...... B cd.ke f IE ﬂ %I x Zl
L[ GpEN |
-3 share ﬁ‘g Start using Hub... i

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

Preparing data

Task: Combine string files into one file

Task: Combine string files into one file

1. Choose File tools > Combine/Split file options > Combine string files.

2. Enter the information as shown, and click Apply.

-

Combine Strings Into a Single File

=)

Define the files to be combined

Location xs

Define methad ko create new file

Laocation are

ID number 1

Skart skring number |1

IDrange [10140;10160;10260,105860,50;10830

Retain descriptions

[] Combine crest and toe Files

[ o Apply ][ S Cancel ]

L

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

3. ChooseFile tools > Change string directions.
4. Enter the information as shown, and click Apply.

-

Change the direction of strings

Define the strings ko be turned

Location are
IDrange |1
Skrrange 1;16
Skart at Segment 1 or 2 |1
Retain descriptions

Define the direction reguired
Select direction apkion

() Make strings anti-clockwise @ Make strings clockwise () Rewverse existing direction

[ o Apply ][ ¥ Cancel ]

L

A

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.
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Preparing data Task: Check string file directions using string file summary

Task: Check string file directions using string file summary

1. ChooseFile tools > String summary.
2. Enter the information as shown, and click Apply.

i "l
String file summary u

Location Fzre - |
ID range |1 |
Field width 12 |

Mumber of decimals |1 |

[ 4 Apply ][ 3¢ Cancel ]

L -y

3. Enter the information as shown, and click Apply.

([ Define result file u1
Define the file ko be created
Lacation Isummar'y' - |
ID number
Farmak [.nnt - Surpac Moke File - ]
[ oy ) (o |
L ¥,

File summaryl.not is displayed.

TIF g Sy Wl

FiTeE el BTT
Date: Purpade: Reweried atrings

SUFIA) Sepeent DiFecTiohn & Faists L L

£ i Clociwize 30T 7

2 1 Cladumise 80 T, T

] i Clochmize &4 i 4

4 1 Clacumise 74 B T T

] F] Clocimige *a By, 1083

4 148 BT ?

1] & Cleckmize TR Bk 0 BT ASEEE.E  AOEEE.S TRI.
& 1 Cladimise 75§ BE.z 107H.1 104100 1D410.0

¢ E Elockwize 7@ ik, 8 IOCR. B QGAD. G 1oakE.&  TFE.
i i Clocimine T4 A IDEE. 0 106310.0 1068100 TS
¥ 1 Clodimise By L I 16880.0 1dBeR.e T

1] i Clocimize ¥ Rid. & tokF. % 1ddad.¢ 10815.5

1 1 Cladimise Bl PLOL & IRE. % 108800 LOEEd.O

i F Clagvmigs 44 ¥k 1 e 18TIG. G IRTLG.E

iy i Cleckming 1 e Ll I0ET.0 15TEG.O  1OTED.

& 1 Cladimise s 2, ICEE. % 10810.0 10810.&

ik & Clotkmize 36 r agdd. b aohi.a  ASEeR.E SRR S

15 z Cledimise 18 ] 0. ACEZ. 1 108600 1DEER.O

i “a $F.T  BAR4,1 MO0 I B 1S90 10889

1% 1 Clodimise 29 FRL.T SFTT.4 1015.F L0EL.4 1G8EG 10885.5 2009 105, 9 8.0
is > Clocimize 39 11N Rdld, 1 0.0 tokr. b dSdEd. ¢ 158855  BRE. 3 Ia&, ¥ 1648 B
i 49

]
TRA.T RN DD IRZE.D 108833 L0EE3.D NIEEL.D NLEME. N QE4RH.D
]

1T L14E.0 S1GEE. 3 IEAMOE.D  TiEA BATT.E MG 6 $OTE.E 13403 10O L1IG8E.0 S1EME. N IG4ROE. D
1lE SusREy 8-

LOGAGIDn = ore
D racge = 1

20 L&t M oLes AF el Ll W Maw ¥OMIA Y EN I WA & MEs
SLEEE. 3 NLEEE.N IEEMM .0 CLBALE  B4TT ElE.& 10TE. B ADASD.0 A0EED.OD
ring sy W | F Y

Close summaryl.not.

Click Reset graphics .

Open orel.strin Graphics.

Choose Display > Strings > With string numbers.

N vk
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Preparing data Task: Transform data from section view to plan view

8. Enter the information as shown, and click Apply.
i ™
Drawing ﬁ

Draw Strings
Layer name |arel.str -

Skring range
Seqg range

Seqg pnt range

Desc field number di -
Text Alignment ::: v:
Position of text in segment = Al paints @) First paint () Centraid
[ oy [ € Cancel |
L )

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.

You can use this file to do a final check that all strings are closed and clockwise in
direction.

Task: Transform data from section view to plan view

1. Click Reset graphics .
2. ChooseFile tools > String maths.
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Preparing data

3. Enter the information as shown, and click Apply.

Task: Check and remove foldbacks

String maths

Define the files to be processed

Location ore -

I range |1

Define the files to be created

EU‘!U‘I-&D\JI\JD—*

Location mod -
Skring range Caonstraink Field = Expression
all o = j&
T = |y

-

[ 4 Apply =] [ 3¢ Cancel ]

&

4. Open modl.strin Graphics.
The plan view of the segments is displayed.

Task: Check and remove foldbacks

1. Click Reset graphics .
2. Open mod1.strin Graphics.
3. Choose Edit > Layer > Clean.

[# Note: By using the Layer option, all strings are checked.

Surpac™ 6.6.1 Page 13 of 134

Solids Tutorial



Preparing data Task: Check and remove foldbacks

4. Enter the information as shown, and click Apply.

i '
Clean layer ﬁ

Function
Function: :Spik:es -
Action: (@ mark () remove () warn
Marker colour: -
Targek: segment
Trap angle: [5.0 degrees
Measure distances and anglesin: () 20 space (@ 3D space

Prajection plane
The tests will be carried out after projection onto the specified plane.
Plane to use: | The XY plane - |

After performing the clean operation, change the current plane ko the best-fit plane.

[ emy ] [ Concel |

L -

Atemporary 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.

7. Save modl.str.
[ Note: Any errors highlighted by the Clean Layer function can also be manually edited if
preferred.
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Preparing data Task: Highlight and remove duplicate points
Task: Highlight and remove duplicate points

Click Reset graphics .

Open mod1.str in Graphics.

Choose Edit > Layer > Clean.

Enter the information as shown, and click Apply.

i !
Clean layer ﬁ

Furickion

S -

Funickion: .Duplicate Paink v-
Action: (@ mark () remove () warn

Marker colaur: -

m
(=

Target: (@ layer (7 string () segment
Minimum trap distance: |0
Maximum krap diskance: 0.2
Measure distances and anglesin: () 2D space (@ 3D space
Projection plane
The kests will be carried out after projection onko the specified plane,
Plane to use: :The ¥ plane -

After performing the clean operation, change the current plane ko the best-fit plane.

|« Apply || 3 Cancel |

L A

[ 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.
6. Save mod1l.str.

[£ Note: To see all of the steps performed in this section, run _01_data_preparation.tcl. You 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

Click Reset graphics .

Open mod1.str in Graphics.

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

( Drawing ﬁﬁ

Draw Strings _ _
Layer name _mu:udl Jshr -

b S -

String range
Seqg range

Seg pnk range

Desc field number di -
Text Alignment :{ -
Position of text in segment = Al points @) First point () Centroid
| Apply | | 3 Cancel |
L -

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

i !
Define the trisolation to be created ﬁ

Function |TRIANGULATE AUTOMATIC
Layer name |modl.skr
Object |1
Trisolation |1

| o Apply || 3¢ Cancel |

L A

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.

L.

10. Save modl.dtm.

i '
Save File ﬁ

Layer Mame modi.skr

Filename modi -
Ouktpuk Formakt Type :Surpac DTM Files -
Extension | .dtm -
Options. ..
Purpose DTM]‘SDM Options
Skring Range Force solid validation on save
File Format @) text Farce rigid backwards compatibility
() binary

Save styles [

Skyles file name

[ F ey ) (Ko ]

[# 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 task, run _02a_create_solid_automatic_
triangulation.tcl. You need to click Apply on any forms presented.
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Creating a solid
Triangulating using control strings
Task: Create control strings using the digitiser

Click Reset graphics .
Open mod2.dtm in Graphics.

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

uhwnN R

Task: Create control strings using the digitiser

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

-
Drawing

Draw Skrings
Layer name _ml:ndE.dtm

Skring range (5,10

Seqg range
Seq pnt range
Desc field number di1 -
Text Alignment ::: v:
Pasition of text in segment = Al paints @) First point () Centraid

[ oy Apply ][ 3¢ Cancel ]

L

Strings 5to 10 are displayed.

g

6. Right-click in Graphics, and choose Snap mode > Point.

7. Choose Create > Digitise > Start new string.
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Creating a solid Task: Create control strings using the digitiser

8. Enter the information as shown, and click Apply.

Digitiser string attributes Iﬁ

Skring & 100
Z 940

Desc

Snapping Properties

(@) Use Desc of selected point
[ Project selections to the current plane
(7 User enkered Desc

[ o Apply H ¥ Cancel ]

L -

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

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

I o a0

//\\\ 101
11. Choose Create > Digitise > Start next string.

12. Choose Create > Digitise > New pointand digitise string101.
13. Choose Create > Digitise > Start next string.

14. Choose Create > Digitise > New pointand digitise string102.
15. Press ESC.

16. Choose Solids > Triangulate > Using control strings.

17. 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.

18. Next, click String 101 and then click String 102.
19. Press ESC.
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Creating a solid Task: Create control strings using the digitiser

20. Entertheinformation as shown, and click Apply.

i '
Define the tnsolation to be created ﬁ

Function |TRIANGULATE COMNTROL STRINGS
Layer name \modZ,dtm
Object |2
Trisolation |1

[ = Apply ][ 2 Cancel ]

L A

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

102 101

21. Choose File > Save > string/DTM to save this part of the model as mod2.dtm.
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Creating a solid Task: Create a Solid by Specifying a Range of Strings

22. Entertheinformation as shown and click Apply.

( Save File ﬁw

Layer Mame mod2.dtm

Filename mod2 -
Cukpuk Format Type .Surpac DTM Files -
Extension | .dtm -
Options. ..
Purpose DTMISDM Options
String Range Force solid validation on save
File Format i@ text Force rigid backwards compatibility
(7 binary

Save styles [

Skyles file name

[ @hpply ][ J& Cancel ]

L A

23. When you see the following warning, click Yes.

Verify creation of multiple files ﬁ

& Warning

‘fou are about ko averwrite the Following Files:
mod2.dtm, mod2.str

This operation could result in a possible loss of data.
Do you wish ko conkinue?

For more information see the online documentation.

[ Yes) (K Ne]

A ~

[ Note: If you want to run manually through the material again, you will need to copy
original_mod2.dtm, and save it as mod2.dtm.

[ Note: To see all of the steps performed in this task, run _02b_create_solid_control_strings.tcl.
You need to click Apply on any forms presented.

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

Click Reset graphics .

Open mod3.dtm in Graphics.

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

NS -
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Creating a solid Task: Create a Solid by Specifying a Range of Strings

5. Enter the information as shown, and click Apply.
i !
Cirawing ﬁ

Draw Strings
Layer name | mod3.dtm -

Skringrange (11,14
Seqg range

Seqg pnt range

Desc figld number  d1 -
Text Alignment ::: v:
Position of text in segment = Al paints @) First paint () Centraid
| Apply | [ 3¢ Cancel |
L A

[ 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. Enter the information as shown, and click Apply.

r '
Define the trisolation to be created ﬁ

Function |TRIANGULATE MANY SEGMENTS
Layer name | 'mod3.dtm

Object |3
Trisolation |1

[ o Apply H 3 Cancel ]

L =y

8. Enter the information as shown, and click Apply.

i '
Triangulate many segments options ﬁ

Use () Manual

@ Range selection for the segments

Do you wish to close both ends of the trisolation to create 3 3DM? [

Do wou wish to create a solid or 8 void?

[ o Apply ][ 2 Cancel ]

L -y

9. Enter the information as shown, and click Apply.

i '
Range definition ﬁ

@ String Range () Segment Range

Segment number |1

Skringrange (11,14

[ 4 Apply H ¢ Cancel ]
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Creating a solid Task: Perform bifurcation - one segment to many segments

Selected segment image is displayed.

11

10. Save as mod3.dtm.

- '
Verify creation of multiple files ﬁ

Warning

‘fou are about ko overwrite the Following Files:
mod3.dtm, mod3.str

This operation could result in a possible loss of data.
Do you wish to continue?

For more information see the online documentation.

[ Yes) (K Ne]

11. Click Yes.
[ Note: If you want to run manually through the material again, you will need to copy

original_mod3.dtm, and save it as mod3.dtm.

[# Note: To see all of the steps performed in this task, run _02c_create_solid_triangulate_many_
segments.tcl. You need to click Apply on any forms presented.

Triangulating using bifurcation techniques

Task: Perform bifurcation - one segment to many segments

Click Reset graphics .

Open bifurcl.str in Graphics.

Put it in a suitable view so that you can see all three shapes.
Choose Display > Point > Markers to display all points as markers.
The Parent and Child segments with Markers are displayed:

N e

Child with Markers Child with Markers

t Parent with Markers

1 1 [ l
T T 1 |

5. Choose Solids > Triangulate > One segment to many segments.
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Creating a solid Task: Perform bifurcation - one segment to many segments

6. Enter the information as shown, and click Apply

i !
Define the trisolation to be created ﬁ

Function |BIFURCATIOMN ONE TO MANY
Layer name | bifurcl.str
Object |7
Trisolation |1

[ = Apply ][ K Cancel ]

L ~

7. Enter the information as shown, and click Apply.

Mumber of children? ﬁ

-

Enter number af children |2

| = aApply || 3 Cancel |

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

8. 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.

9. Click the opposite side of the parent segment.
The bifurcation example is displayed.
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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.

10. Click the left side of the parent segment.

Surpac™ 6.6.1 Page 24 of 134 Solids Tutorial



Creating a solid Task: Perform one segment to two segments (bifurcation union)

11. Enter the information as shown, and click Apply.

2|

First child segment or point? | !

Is the first child a Segmenk ar a Paint? @5 P

[ o Apply | [ 3¢ cancel |

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

| = |

First child segment or point? | J

Is the first child a Segment or a Poink? @5 P

| o Apply || 3¢ Cancel |

13. Click Apply on this form and 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)

Click Reset graphics .

Open bifurcl.str in Graphics.

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

i '
Specify view by bearing and dip ﬁ

e S .

Bearing |0
Dip |-15|

[ o Apply | [ 3¢ cancel |

L%

5. Choose Solids > Triangulate > One segment to two segments.
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Creating a solid Task: Perform one segment to two segments (bifurcation union)

6. Enter the information as shown, and click Apply.

i '
Define the tnsolation to be created M

Function |BIFURCATIOMN UNIOMN
Layer name | bifurcl.str
Object |1
Trisolation |1]

[ = Apply ][ 2 Cancel ]

L A

7. Enter the information as shown, and click Apply.

- B
Bifurcation ocpticns ﬁ

Do you wish to split the parent segment? ;:E

String number ko skare bifurcation poinks | 32000

| o Apply || 3 Cancel |

L -y

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? | 2 |

Is the first child a Segment or a Poink? @5 P

[ gi?.ﬂpply ][ o Cancel ]

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.

First child segment or point? | 2 |

Is the first child a Segment or a Poink? @5 P

[ gi?.ﬂpply ][ o Cancel ]

The bifurcation example is displayed.
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Creating a solid Task: Perform bifurcation union — split parent

Task: Perform bifurcation union - split parent

Click Reset graphics .

Open bifurcl.str in Graphics.

Put it in a suitable view so that you can see all three shapes.
Choose Display > Point > Markers to display all points as markers.
The bifurcation example is displayed.

S -

e W e

Child with Markers Child with Markers

i — i
L Parent with Markers ‘}:_:j}
' i - i 1

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

Fa !
Define the trisolation to be created @

Function |BIFURCATIOMN UNIOM
Layer name |bifurcl.str
Object |1
Trisolation |1

| o apply || 3 Cancel |

L A

7. Enter the information as shown, and click Apply.

g it
Bifurcation options Iﬁ

Do wou wish to splic the parent segment?

String number to skore bifurcation points | 32000

| o Apply || 3¢ Cancel |

L

The position of the line of bifurcation is controlled by splitting the parent segment in
different ways.
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Creating a solid Task: Perform bifurcation union — split parent

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

Portion of parent -
segment for child 1 R . Portion of parent

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

8. Click the first break point on the parent segment for the first child (for example, point 1 as
shown).
9. Click the second break point on the parent segment for the first child (for example, point
2 as shown).
10. Click the parent segment on the left side of the defined breakline.
11. Click Apply, and then click child 1.

First child segment or point? | S |

Is the first child a Segmenk ar a Paint? @5 P

[ c\-‘ﬂnpply ][ o4& Cancel ]

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

12. Click the first break point on the parent segment for the second child (for example, point
3 as shown).

13. Click the second break point on the parent segment for the second child (for example,
point 4 as shown).

14. Click the parent segment on the right side of the defined breakline.

15. Click Apply and then click child 2.

First child segment or point? | 2 |

Is the first child a Segmenk ar a Paint? @5 P

[ lﬁ.ﬁpply ][ o Cancel ]

Surpac™ 6.6.1 Page 28 of 134 Solids Tutorial



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 need to click
Apply on any forms presented.

Task: Use one segment to two segments to model a bifurcation.

Click Reset graphics .

Open mod4.dtm in Graphics.

Choose Display > Hide everything.

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

( Drawing ﬁﬁ

Draw Strings _ _
Layer name _I'I'II:qu'.dtITI -

vk wnN e

String range | 14, 15|
Seq range

Seqg pnk range

Desc field number di -
Text Alignment ::: -
Position of text in segment = Al paints @) First point () Centraid
| Apply | [ 3 Cancel |
W A

[ 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. Enter the information as shown, and click Apply.

i Ty
Define the trisolation to be created ﬁ

Function |BIFURCATIOMN UNIOMN
Layer name |mod4.dtm
Object |4
Trisolation |1

[ = Apply ][ K Cancel ]

L =y

8. Enter the information as shown, and click Apply.

- B
Bifurcation ocpticns ﬁ

Do you wish to split the parent segment? ;:E

String number ko skare bifurcation poinks | 32000

| o Apply || 3 Cancel |

L

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. Enter the information as shown, and click Apply.

First child segment or point? | 2 |

Is the first child a Segment or a Poink? @5 P

| o Apply || 3¢ Cancel |

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. Enter the information as shown, and click Apply.

First child segment or point? | 2 |

Is the first child a Segmenk ar a Paint? @5 P

| o Apply || 3¢ Cancel |

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

15. Click Zoom to data extents - ..
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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
need to click Apply on any forms presented.

Task: Perform bifurcation using the triangulate shape tool

Start the triangulation.

Open bifurc4.str in Graphics.

Zoom out.

On the Tools toolbar, click Triangulate Shape W3
Click the start point as shown.

1

vk wNh e

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.

o Tip: 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 flipping 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.
3
S
L.

After the shape is joined up by clicking at the start point, that part of the model is
triangulated as shown.

4

A

You have now triangulated the right side of the left child and next you will triangulate the
left side of the left child.
8. Select the points as shown, finishing at the point where you started.
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Creating a solid Task: Perform bifurcation using the triangulate shape tool

You have now finished the triangulation for the left child

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

6

L.

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

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

7

..

11. 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.

12. From the Select tool drop-down on the Tools toolbar, click Select Segment/Trisolation.
13. Click the parent segment to select it, and then right-click to display a shortcut menu.
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Creating a solid

14. Choose Triangulate.

Task: Perform bifurcation using the triangulate shape tool

Select points
Select strings

Togale a segment openiclosed
Clean

Triangulate

Reverse

Smooth

Delete
Show all

Hide selected

Zoom to fit the current selection
Yiewport ]
Save ¥
Segment maths

2D planes mode

3D planes mode

End planes
Recent commands L
*'D Snap maods »

S5 8

Notice that the parent segment has become closed.

15. Click the left child segment to select it, and then right click to display a popup menu.

16. Choose Triangulate.

17. Click the right child segment to select it, and then right click to display a popup menu.

18. Choose Triangulate.

Surpac™ 6.6.1
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Creating a solid

The closed solid is displayed.

Task: Perform bifurcation using the triangulate shape tool

19. Save the solid model as bifurc4finished.dtm.
20. Choose Solids > Validation > Validate object/trisolation.
21. Entertheinformation as shown, and click Apply.

-~

Validate objects and trisolations

Layer nams
Repart Filz
Object Range

Trisolation R.ange

Aktempt bo autocorrect problems

Set valid objects ta

Calours For highlighting invalid triangles

bifurc4.str

wvaild

1

O

i@ Solid ) Void

Problem

Huoles

Inkersecting triangles

Invalid edges anly

Open edges

Reversed triangles

Highlight calaur

MAGEMNTA
RED

[ 4 Apply ][ 3¢ Cancel ]

L

22. Open the file valid1.not in a text editor.
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Creating a solid Task: Create points to triangulate using the digitiser

The Solids Modelling Validation report is displayed.

Solid validation report

Layer s bifured. sTr

1 wvalig Closed conmected '?
Torals o

s61id validation report

object Trisolation wvalid open/closed Comnected Ouplicate (resoved) Imvaltd CoQeEs INTErSECTINg ReEversed

o Q
o Q

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

Triangulating using segment to a point

Segment to a point is a useful function for creating the ends of your ore body. In the following tasks

you will learn about:

o creating points to triangulate using the digitiser
« creating a solid using Segment to a point

Task: Create points to triangulate using the digitiser

Click Reset graphics .
Open mod5.dtm in Graphics.

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

ukhwnN R

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

-
Drawing

Draw Skrings
Layer name _ml:ndS.dtm

Skring range (116
Seqg range

Seq pnt range

Desc figld number di1 -
Text Alignment < -
Position of text in segment = Al points @) First point () Centroid

[ o Apply H X Cancel ]

L

6. Click Section view |_: to put the data in section view.
The strings are displayed.
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Creating a solid Task: Create points to triangulate using the digitiser

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

Y 10524.258 IX 5385.469 |z 989.923

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

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

Y 10521.672 IX 5408.770 |z 1035.031

Notice that the elevation (z) of the centre point for string 16 is at approximately 1035m.
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Creating a solid Task: Create points to triangulate using the digitiser

Digitise string 1001 as shown to use as end points for the model.

9. Click Zoom to data extents <. 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.
11. Choose Create> Digitise > Properties.
12. Enter the information as shown, and click Apply.

Digitiser string attributes Iﬁ

String # 1001
£ (990

Desc

Snapping Properties

@ Use Desc of selected paint
[ Project selections to the current plane
(71 User entered Desc

| o Apply || 3¢ Cancel |

L &

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.
15. Click the southern most point.
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Creating a solid Task: Create points to triangulate using the digitiser

16. Enter the information as shown, and click Apply.
I" '
Digitiser string attrbutes ﬁ

String # 1001
£ 990

Desc

|« Apply || 3 Cancel |

L

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

- B
Digitiser string attnbutes @

String # 1001
£ 11035

Desc

| o Apply || 3 Cancel |

L

19. Click the final point on string 1001.
20. Entertheinformation as shown, and click Apply.

- '
Digitiser string attributes ﬁ

String # 1001
£ 1035

Desc

[ o Apply H X Cancel ]

L

21. Press ESC to finish digitising.

22. Click Long section view [+ to view the data in long section view.
23. Choose Display > Point > Attributes.

24. Entertheinformation as shown, and click Apply.

' '
Drawing ﬁ

Draw Point attributes

Layer name ‘mods.dtm -
Skring range 1001
Seg range

Seq pnt range

Desc field number z -
Text Alignment ::: v:
Position of text in segment &, Al paints () First point () Centroid
| o Aply | | 3¢ Cancel |
L 4
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Creating a solid Task: Create points to triangulate using the digitiser

The data is displayed as shown.

21035

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

r '
Drawing ﬁ

Draw Skrings _ _
Layer name _ml:ndS.dtm -

Skring range
Seqg range

Seq pnt range

Desc field number di -
Text Alignment ::: v:
Pasition of text in segment = Al paints @) First point () Centraid
| o Aply | | 3¢ Cancel |
L &

26. Click Zoom to data extents <. to zoom to the extents of the data and return the data to
plan view.
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Creating a solid Task: Create a solid using segment to a point

The strings are displayed as shown.

\11‘}2 Ilﬂl i00

r__,_;

—d

1001

27. Save mod5.dtm.
Task: Create a solid using segment to a point

Click Reset graphics .

Open mod5.dtm in Graphics.

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. Enter the information as shown, and click Apply.

Task: Create a solid using segment to a point

-
Drawing

Draw Strings
Layer name | modS.dtm

Skring range
Seqg range

Seqg pnt range

Desc field number di -
Text Alignment ::: -
Position of text in segment = Al paints @) First paint () Centraid

[ -ﬁy.ﬂupply ][ o4 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.

Solids Tutorial
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Creating a solid Task: Create a solid using segment to a point

8. Enter the information as shown, and click Apply.

r !
Define the trisolation to be created @

Function |TRIANGULATE TO A POIMT
Layer name |mods.dtm
Object (&
Trisolation |1

[ = Apply ][ K Cancel ]

L -

9. Click a point of string 1001 (for example, 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. Enter the information as shown, and click Apply.

r !
Define the trisolation to be created @

Function |TRIANGULATE TO A POIMT
Layer name |mods.dtm
Object |7
Trisolation |1

[ = Apply H ¥ Cancel ]

L -

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

The northern end will look like the image shown.

Repeat this process on the other end of the data.

Surpac™ 6.6.1

Task: Create a solid using segment to a point

=

LS
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Creating a solid

17. Changeto the view as shown.

Task: Create a solid using segment to a point

X

-y

/| f.”'f
/] /]
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18. Choose Solids > Triangulate > Segment to a point.
19. Enter the information as shown, and click Apply.

-

Define the trisolation to be created

TRIAMNGULATE TO A POINT
Laver name |mods.dtm
Object |8

Trisolation |1

Funckion

[ -;{"Apply ][ oL Cancel ]

L

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

21. Press ESC to finish the triangulation.

22. Click Zoom to 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. Entertheinformation as shown, and click Apply.

r '
Define the tnsolation to be created u

Function |TRIANGULATE TO A POIMT
Layer name |mods.dtm
Object |9
Trisolation |1

[ = Apply ][ 2 Cancel ]

L A

26. Click a segment on string 15.

27. Click the corresponding segment on string 16.

28. Press ESC.

29. Choose Solids > Triangulate > Between segments.
30. Entertheinformation as shown, and click Apply.

r '
Define the trisolation to be created E

Function |TRIANGULATE TO A POIMT
Layer name |mods.dtm
Object |10
Trisolation |1

| o4 Apply || 3¢ Cancel |

L -

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

34. Save mod5.dtm.

Task: Create a solid using segment to a point

Pr

L

Save File

=2

Layer Mame
Filename
Cukpuk Format Type

Extension

Options. ..

Purpose

String Range

File Format i@ text Force rigid backwards compatibility

(7 binary

Save styles [

Skyles file name S51_STYLES:shtyles.ssi

madS. dtm
modS -
:Surpac DTM Files -

..dtl'l'l -

DTM/30M Options
Force solid validation on save

[ @hpply ][ J& Cancel ]

35. Click Yes.

by

Verify creation of multiple files ﬁ

& Warning

‘fou are about ko averwrite the Following Files:
mod5.dtm, mod5.str

This operation could result in a possible loss of data.
Do you wish ko conkinue?

For more information see the online documentation.

[ Yes) (K Ne]

o~

[ Note: If you want to run manually through the material again, you will need to copy
original_mod5.dtm, and save it as mod5.dtm.

[ Note: If you want to see all of the steps performed in this section, run _04a_segment_to_a_
point.tcl . You need to click Apply on any forms presented.
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Creating a solid Task: Triangulate a fault by draping strings and triangulating

Triangulating a fault

Task: Triangulate a fault by draping strings and triangulating

Preparing the data:

Click Reset graphics .

Open faultl.strin Graphics.

Open mod6.dtm in Graphics.

Choose Display > Hide surface/solid.

Enter the information as shown, and click Apply.

i '
Cirawing ﬁ

Erase Dbjects _ _
Layer name _mu:udEu.dtm -

ukhwnN e

Object range
Trisal range
Triangle range
Desc field number d1
Text Alignment :{ -
Position of text in segment

[ o Apply ][ &% Cancel ]

L -

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

i Y
Cirawing ﬁ

Draw Strings _ _
Layer name _mu:udEu.dtm -

Skring range (1,16
Seqg range

Seg pnk range

Desc field number di -
Text Alignment :{ -
Position of text in segment = Al points @) First point () Centroid
| Apply | | 3 Cancel |
L5 -

8. Rotate the data as shown to view the fault plane.
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Creating a solid Task: Triangulate a fault by draping strings and triangulating

The section strings and fault are displayed.

13,

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 illustrate one
way of doing this.

9. ChooseFile > Save > string/DTM.
10. Enter the information as shown, and click Apply.

r '
Save File ﬁ

Layer Name moda, dtm

Filename =1 -
Cuktpuk Format Type | Surpac String Files -
Extension ..sI:r v.
Dptions. ..
Purpose DTMISDM Optinns
Skring Range |10 Force solid validation on save

File Format i@ text Force rigid backwards compatibility

(71 binary

Save styles [

Skyles file name

(7 eety ] (3 Cancel |

L &

11. Choose File > Save > string/DTM.
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Creating a solid Task: Triangulate a fault by draping strings and triangulating

12. Enter the information as shown, and click Apply.
i '
Save File ﬁ

Layer MName mods.dtm

Filename nl -
Cukpuk Format Type ISurpac String Files -
Extension ..str - .
Options. ..
Purpose DTM/3DM Options
String Range |11 Force solid validation on save
File Format i@ text Force rigid backwards compatibility
(7 binary

Save styles [

Skyles file name

[ cﬁ?npply ][ J& Cancel ]

L A

13. Click Reset graphics .
14. Open sl.str, nl.str, and faultl.str in Graphics.
The plan view of the fault is displayed.

String 11

String 10 ,,,—"’j? Fault String

Plan view of Fault and ore polvaons immediately north (String 11)
and south (String 10)of fault.

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 your Y
and Z coordinates to make this function work correctly (for example, go to section view).

15. Choose File tools > String maths.
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Creating a solid

Task: Triangulate a fault by draping strings and triangulating

16. Enter the information as shown, and click Apply.

-

-
String maths M
Define the files to be processed
Location Fault -
IDrangs |1
Define the files to be created
Location f_section_view -
Stringrange  Constraink  Field = Expression
1 all = & s
2 y - ’:-"l
[ ooty ] [ cancel |

LS

17. Choose File tools > String maths.
18. Enter the information as shown, and click Apply.

-

String maths

Define the files to be processed

Location n

IDrange |1

Define the files ko be created

Location n_section_view

Skring range

all

Conskraink Field

Expression

E.n.‘ll\.‘li—*

vl

[ g Apply ][ 4 Cancel ]

L

19. Choose File tools > String maths.
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Creating a solid Task: Triangulate a fault by draping strings and triangulating

20. Entertheinformation as shown, and click Apply.

- '
String maths u

Define the files ko be processed

Locakion s

IDrange |1

Define the files ko be created

Location sLsectinn_view

Skring range Conskraint Field = Expressiaon
1 |al W = |
2 . C
3 —

[ :i?npply ][ o4& Cancel ]

21. Click Reset graphics .
22. Open n_section_view1l.str, s_section_viewl.str, and f_section_view1.str in that order in
Graphics.

The fault with Ore Polygons is displayed.

Fault
String 11
String 10

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

23. Choose Surfaces > Create DTM from Layer.
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Creating a solid

24. Entertheinformation as shown, and click Apply.

P

Task: Triangulate a fault by draping strings and triangulating

Create a DTM From a Layer

==

Object ID |1
CObject name

Projection plane

Create on: | The XY plane

Creating a DTM using breakdine test
Perfarm break line test

[] Interpalate additional points

Poink interpalation distance |50

The triangles will initially be created on a temporary 20 plane.

After creating the surface, change the current plane to the best-fit plane,

-

[ o Apply ][ 3¢ Cancel ]

L

25. Save as f_section_view.dtm.

[ Note: To see all of the steps performed in this task, run _04b_triangulate_fault_data_

preparation.tcl. You need to click Apply on any forms presented.

Draping the strings and triangulating:

1. Choose Surfaces > DTM file functions > Drape strings over a DTM.

2. Enter the information as shown, and click Apply.

-

Cverlay strings on a DTM S
Define the DTM Define the input strings
Lacation n_seckion_view -
Location _section_view -
ID number
ID number 1
= String range
Object ID 1 - arang
) ] - . Define the output strings
Trisolation ID | -
L : |:| Inkerpolate new painks
. Location -
Use descriptions
.- ID number
Handle descriptions as © Default
Define the boundary skring
(0 Text [] Use aboundary string
= Math Lacation
1D number

String number |1

[ o Apply ][ 3¢ Cancel ]

The operation to be performed is Z = Z and this is the default operation displayed.
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3. Enter the information as shown, and click Apply.

Task: Triangulate a fault by draping strings and triangulating

( Define required operations | = ]
Str field Operator ~ DM field
1 (@ = v Z
2 = bl i
3 = il i
4 = bl i
: —
: —
; —
: —
g = il i
[ -@?Apply ] [ o Cancel ]

e

-

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 Reset graphics .

Open f_section_viewl.dtm in Graphics.

Open s_section_view1.str, which contains string 10 in Graphics.
Rotate the view so you can clearly see the string.

No v s

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

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

10. Enter the information as shown, and click Apply.

String over OTM Iﬁ

DTM layer name :F_secticun_viewl .dkm

Object ID

Trisolation ID

1
1 |
Interpolate new points

-

-

[ o Apply ][ 3¢ Cancel ]
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11.
12.

Task: Triangulate a fault by draping strings and triangulating

[ Note: You will see that the string is pressed onto the DTM surface. New points will be
interpolated into the pressed string so that the strings are pressed perfectly against the

DTM surface.

Save as sl.str.

Choose File tools > String maths, and swap nl.str (string 11) back to plan view as shown.

-

String maths

==

Define the files to be processed

Location n

I range |1

Define the files ko be created

Location n

Skring range Caonstraint Field = Expression
all = [ &
z = |yl

[ 5 Apply ][ 3¢ Cancel ]

L

A

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

14.
15.
16.

17.

-

String maths

=2

Define the files to be processed
Location =

IDranges |1

Define the files ko be created

Location s

String range

Lal

Constraink

Field

Expression

2

[ @:".ﬁpply ][ o Cancel ]

LS

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

Click Reset graphics A,
Open sl.strin Graphics.

Open nl.str, appending it to the same layer.
[# Note: Hold the CTRL key while dragging nl.str into Graphics.

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

Open and append mod6.dtm.
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Creating a solid Task: Triangulate a fault by draping strings and triangulating

Two string segments are displayed.

{

18. Choose Display > Hide everything.
19. Choose Display > Strings > With string numbers.
20. Entertheinformation as shown, and click Apply.

i Drrawing M1

|Draw Skrings

Layer name .sl.str v.
Skring range (10,11
Seqg range

Seqg pnt range |

Desc figld number d1 -
Text Alignment ::: 'r:
Position of text in segment = Al points @) First point () Centraid
[ oowly ) [ K Canee |
L9 "y
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Creating a solid Task: Triangulate a fault by draping strings and triangulating

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

1411
1410

22. Choose Solids > Triangulate > Between segments.
23. Entertheinformation as shown, and click Apply.

(a '
Define the trisolation to be created ﬁ

Function |TRIANGULATE AUTOMATIC
Layer name |s1.skr

Object |11
Trisolation |1

[ o Apply H 3 Cancel ]

L A

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

26. Choose Solids > Triangulate> Between segments.

27. Entertheinformation as shown, and click Apply.

i '
Define the trisolation to be created ﬁ

Function |TRIANGULATE AUTOMATIC
Layer name |s1.skr

Object |12
Trisolation |1

[ o Apply H 3 Cancel ]

L -y

28. Click string 11, segment 1 and string 11, segment 2.
29. Press ESC.
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Creating a solid Task: Triangulate a fault by extruding and clipping

The following image is displayed.

30. Save as mod6.dtm.
[ Note: If you want to run manually through the material again, you will need to copy
original_mod6.dtm, and save it as mod6.dtm.

[# Note: To see all of the steps performed in this task, run _04c_draping_strings_and_triangulating_
fault.tcl. You need to click Apply on any forms presented.

Task: Triangulate a fault by extruding and clipping

Click Reset graphics .

Open faultl.dtm in Graphics.

Open mod5.dtm in Graphics.

In the Layer pane, right click on fault.dtm and select Layer maths.

N e
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Creating a solid

5. Enter the information as shown, and click Apply.

Task: Triangulate a fault by extruding and clipping

Gragphics string eaths g
SRring Tangs Corstrant Fieid = EXpression
1] y L} -
2 | : -y
3 | -
[7) o/ bty | [ 36 Concel |
6. Inthe Layer pane, right click on mod5.dtm and select Layer maths.
7. Enter the information as shown, and click Apply.
[ Gragphics string eaths g
SRring Tamgs Cortrant Feld = Expression
1 | b - :
2 | : -y
3 | -
(7} o #eeky | [ 3 Carcel |
8. Click Zoom to data extents <.
9. Click Section view |_z.
i .
i
T e

|

10. Choose Solids > Triangulate > Extrude and triangulate a segment.

11. Click the segment below the fault in Graphics.
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Task: Triangulate a fault by extruding and clipping

12. Enter the information as shown, and click Apply.

-

Extrude and triangulate a segment

==

Object ID
Triangulate skart segment
Triangulate end segment

Direction to copy segment

Copy segment by

Segment copy paramelters

¥ affset
Y affsek

7 affset

() expand by vertical offset
(71 perpendicular to segment plans

(7 shrink ko & vanishing paink

2

@ fForward () forward & backward
i@ xyz offsets

(") bearing, distance, slope

i) expand by harizontal offset

20

[ c@?.ﬂpply ][ o4 Cancel ]

L

The section is extended above the fault.

13. Choose Solids > Triangulate > Extrude and triangulate a segment.
14. Click the segment above the fault in Graphics.
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Task: Triangulate a fault by extruding and clipping

15. Enter the information as shown, and click Apply.

-

-
Extrude and triangulate a segment ﬁ

Triangulate skart segment
Triangulate end segment

Direction to copy segment (@) forward () Forward & baclward

Object ID |3

Copy segment by @ xyz offsets

(") bearing, distance, slope

i) expand by harizontal offset

() expand by vertical offset

(71 perpendicular to segment plans

(7 shrink ko & vanishing paink

Segment copy paramelters

¥ offset 0
Y offset 0
Z offset =0

[ ey ] [ K Concdl ]

L

The section is extended below the fault.

fﬂ

16. Choose Solids > Validation > Validate object/trisolation.
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17. Enter the information as shown, and click Apply.

Task: Triangulate a fault by extruding and clipping

-
Validate objects and trisolations

==

Layer name
Report file
Object Range 2,3

Trisalation F.ange

Aktempt to autocorrect problems
Set valid objects to

Colours For highlighting invalid triangles

mod5.dtm

i@ Solid ) Void

Praoblem

Huoles

Intersecting kriangles

Invalid edges anly

MAGEMTA
RED

Open edges

L0 I T I ]

Reversed triangles

Highlight calaur

[ Qi?.ﬂpply ][ o Cancel ]

L

18. Choose Solids > Solids tools > Clip solid below a DTM.

19. Enter the information as shown, and click Apply.

-

3dm/dtm below results storage

S

Graphics layer name |southern

Object number |1

[ gi?.ﬂpply ][ o Cancel ]

L%

20. Click on the segment of the southern solid that spans the fault in Graphics.

21. Click the fault in Graphics.

The section of the segment below the fault DTM is retained.

22. Choose Display > Surface or Solid.
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Creating a solid Task: Triangulate a fault by extruding and clipping

23. Entertheinformation as shown, and click Apply.
- ™
Drrawing E

Draw Objects
Layer name | faulkl,dkm -

Object range

Trisal range

Triangle range
Desc field number di -

Text Alignment = -
Paosition af text in segment

| = aApply || 3¢ Cancel |

L A

24. Choose Solids > Solids tools > Clip solid above a DTM.
25. Entertheinformation as shown, and click Apply.

- ™y
3dm/dtm above results storage M

Graphics layer name |narthern
Object number |1

[ o Apply ][ 3¢ Cancel ]

L A

26. Click on the segment of the northern solid that spans the fault in Graphics.
27. Click the fault in Graphics.
The section of the segment above the fault DTM is retained.

|

28. In the Layers pane, right-click the southern layer, and select Save layer.
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Task: Triangulate a fault by extruding and clipping

29. Entertheinformation as shown, and click Apply.

P

L5

Save File

|

Layer Mame southern
Filename southern
Cukpuk Format Type .Surpac DTM Files

Extension | .dkm -

Options. ..

Purpose
String Range
Filz Format = payt

i@ binary

Save styles [

Skyles file name S51_STYLES:shtyles.ssi

DTM/30M Options
Force solid validation on save
Farce rigid backwards compatibility

[ mj}hpply ][ J& Cancel ]

30. Inthe Layers pane, right-click the northern layer, and select Save layer.

31. Entertheinformation as shown, and click Apply.

-

Save File

|

L

Layer Mame northern
Filename narthern
Ouktpuk Formakt Type _Surpac DTM Files

Extension | .dkm -

Options. ..

Purpose
Skring Range
File Farmat = poyt

i@ binary

Save styles [

Skyles file name 551_STYLES:styles.ssi

DTM/30M Options
Farce solid validation on save
Force rigid backwards compatibility

[ 4 Apply ][ 3¢ Cancel ]

32. Click Reset graphics .

33. Open southern.dtm in Graphics.

34. Append northern.dtm to the same layer by holding CTL and dragging the file into
Graphics.

35. Inthe Layers pane, right-click on southern.dtm and select Layer maths.
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Creating a solid Task: Triangulate a fault by extruding and clipping

36. Entertheinformation as shown, and click Apply.

Graphics string maths i
S fa Costraint Fwid = Expression
1 b - b -
2 E =
3 | -
) (o oety | [ 3 Concel |

37. Append mod5.dtm to the same layer by holding CTL and dragging the file into Graphics.
38. Savethe combined data as mod6.dtm.

39. Click Reset graphics .

40. Open mod6.dtm in Graphics.

41. Choose Solids > Edit trisolation > Renumber.

42. Click the solid below the fault in Graphics.

43. Enter the information as shown, and click Apply.

'l '
Renumber an object trizolation @

Layer name |moda,dtm
Old Object |1
Cld Trisol
Mew Object
Mew Trisal

[ = Apply ][ K Cancel ]

L =y

%]

S I ]

44, Click the solid above the fault in Graphics.
45. Enter the information as shown, and click Apply.

'l '
Renumber an object trizolation @

Layer name |mods.dtm
0ld Object |1
Old Trisal &
Mew Object |3
Mew Trisal |2

| o apply || ¥ Cancel |

b =

46. Save mod6.dtm.
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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.

1. Click Reset graphics .
Open pfll.str in Graphics.
These are a series of profile strings representing the outlines of various underground

features.

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

- '
Drrawing M

Draw Strings
Layer name | pfll.str -

Skring range
Seqg range

Seq pnt range

Desc figld number d1 -
Text Alignment ::: 'r:
Position of text in segment = Al points @) First point () Centraid
[ bowly ) [ 3K Canee |
L "

The profiles examples are displayed.

-

|

5. ChooseFile > Save > string/DTM.
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Task: Create a solid using centre line and profile.

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

o

10.
11.

L

Save File

=

Layer Mame pfl1.str

Filename profi

Filz Format: @ text

(7 binary

Save styles [

Skyles file name

-
Cukpuk Format Type .Surpac String Files -
Extension ..str - .
Options. ..
Purpose DTMISDM Options
String Range |4 Force solid validation on save

Farce rigid backwards compatibility

[ c;if.npply ][ J& Cancel ]

L5

Click Reset graphics .

Open profl.str.

Choose View > Zoom > Out.

Choose Display > 2D grid.

Enter the information as shown, and click Apply.

Draw a Grid

Grid Parameters

arid Line Interval Label Frequency
' Direckion: | 1
¥ Direction: | 1
£ Direction: 1

Grid Extenks

Y Direction: Minirnurr: -1 Mazxirmurn: 7

.'-.n'iew
X Direction: I

Minimum: -1 Maximum: -6 view
Grid Position
@ InFront () Midpoint ) Behind () Position
Enter the valus:
Appearance

Replace current arid; Line colour:

Append ko file: - Text colour: |[ENMINETRIEING

[ @?Apply ][ o4 Cancel ]

Surpac™ 6.6.

[£ 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.

1 Page 67 of 134

Solids Tutorial



Triangulating using centre line and profile Task: Create a solid using centre line and profile.

The profile example is displayed.

TH

= i "
- o i

L4E
LIOF

Z16F

[ 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. Enter the information as shown, and click Apply.

F i’
String maths M

Define the Files ko be processed

Location praf -

IDrange |1

Define the Files ta be created

Location praf -
String range  Constraint Field = Expression
4 = x+10.75 &
4 = -1

E-{-\LAJI\J'—*

[ Q{’Apply ][ J& Cancel ]

L8 A

14. Click Reset graphics .
15. Open profl.str.
16. Choose View > Zoom > Out.

Surpac™ 6.6.1 Page 68 of 134 Solids Tutorial



Triangulating using centre line and profile

17. Choose Display > 2D grid.
18. Enter the information as shown, and click Apply.

Task: Create a solid using centre line and profile.

r B’
Draw a Grid e S|
Grid Parameters
G@rid Line Interval Label Frequency
' Direction: |2 1
¥ Direction: |5 1
£ Direction: 1
Grid Extents
'f Direction: Minimum: -1 Maximum: 7 View -
LB Minimum: -16 Maximum: -& View -
Grid Position
@ InFront () Midpoint ) Behind () Position
Enter the value: | |
Appearance
Replace current grid: Line colour: SR IEEE0| .':IH
Append ta file: | - | Text colour: SN NN .|:|=
[ hooly ] (K Corcd |
L I >

The profile is displayed.

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

Surpac™ 6.6.1
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Triangulating using centre line and profile

19. Click Reset graphics .

Task: Create a solid 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.
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Task: Create a solid using centre line and profile.

22. Entertheinformation as shown, and click Apply.

23.

24,
25.
26.

i~ !
Triangulate centre line and profile @

Enter Prafile String File

Location praf -
ID number |1

Use explicit object ID | [
Object 1D 1

Prafile Scale Factor |1

Define Offsets from Centreling String

Yo g Zn

Profile Rotation (in degrees) g

Progressive Profile Expansion Along Centreline Skring
Factar |1
Vertically Constrained [

Triangulate first face  [7]

Triangulate last face [

[ o Apply ][ J& Cancel ]

L A

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.

Choose Display > Hide everything.

Choose Display > Strings As lines to see how the solid has been created.
Zoom in and use the orbit tool to make the solid easier to visualise.

The profiles on the centre line are displayed.

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. If
you want the file saved, you must specify a new file name.

[# Note: To see all of the steps performed in this task, run _05_centre_line_and_profile.tcl. You need
to click Apply on any forms presented.
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Triangulating using centre line and profile Task: Triangulate Inside a Segment

Triangulating Using Inside Segment and One Triangle

Task: Triangulate Inside a Segment

Click Reset graphics .

Open mod7.dtm in Graphics.

Choose Display > Hide surface/solid, and click Apply.
Choose Display > Strings > With string numbers.
Enter the information as shown, and click Apply.

( Drawing ﬁﬁ

Draw Skrings
Layer name _ml:nd?.dtm -

uhwnN R

Skring range 10,11
Seqg range

Seq pnt range

Desc field number di -
Text Alignment ::: v:
Pasition of text in segment = Al paints @) First point () Centraid
o Apply | | 3¢ Cancel |
L A

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

Fa !
Define the trisolation to be created ﬁ

Function |TRIANGULATE INSIDE SEGMEMT
Layer name |mod?.dtm
Object |11
Trisolation |1

[ o Apply H 3 Cancel ]

W o

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

. !
Define the trisolation to be created ﬁ

Function |TRIANGULATE IMSIDE SEGMEMT
Layer name |mod7?.dtm

Object 13|
Trisolation |1

| o Apply || 3¢ cancel |

L -

11. Click string 11, segment 2. (For example, the segment located on the fault)

12. Press ESC.

13. Save the result as mod7.dtm.
[ Note: If you want to run manually through the material again, you need to copy
original_mod7.dtm, and save it as mod7.dtm.
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Task: Triangulate Using the One Triangle Function

[# Note: To see all of the steps performed in this task, run _04d_triangulate_inside_segment.tcl. You
need to click Apply on any forms presented.

Task: Triangulate Using the One Triangle Function

AN e

Click Reset graphics .

Open mod1.str in Graphics.
Zoom in on any part of the file.
Choose Display > Point > Markers and click Apply to display all the points in the

segments.
Choose View > Data view options > View by bearing & dip.

6. Enter the information as shown, and click Apply.

-

Specify view by bearing and dip Iﬁ

Bearing | 70|
Dip |-20

[ o Apply | [ 3¢ cancel |

L

7. Choose Solids > Triangulate > One Triangle.

8. Enter the information as shown, and click Apply.

-

Define the trisolation to be created

Function |TRIAMNGULATE OME TRIANGLE
Layer name | modl.skr
Object |1

Trisolation |1

[ = Apply ][ 3¢ Cancel ]

L

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.
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Triangulating using centre line and profile

Task: Triangulate using manual triangulation

[# 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.

p

12. Press ESC.

[# Note: To see all of the steps performed in this task, run _04e_triangulate_one_triangle.tcl. You

need to click Apply on any forms presented.
Triangulating using manual triangulation
Task: Triangulate using manual triangulation

1. Click Reset graphics .
2. ChooseFile > Open > String/DTM file.
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Triangulating using centre line and profile Task: Triangulate using manual triangulation

3. Enter the information as shown, and click Apply

10.
11.

( Open File @1

Layer main graphics layer -
Location maodl.skr -

Load filz as :Surpac String Files -

Options...

ID Range
String R.ange

—
2

Retain descriptions

€]

Data loading options
Drawing skyles file -
Replace current data
Rescale display

| o Apply | | 3¢ Cancel |

L A

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 click Apply.

i !
Define the tnsolation to be created @

Function |TRIAMGULATE MAMNUAL
Layer name |main graphics layer
Object |1
Trisolation |1

[ = Apply ][ K Cancel ]

L =

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

Click point 33 on string 1 and then the corresponding point 117 on string 2.
Click point 56 on string 1 and then the corresponding point 136 on string 2.
Press ESC.

Surpac™ 6.6.1 Page 75 of 134 Solids Tutorial



Triangulating using centre line and profile Task: Triangulate using manual triangulation

The triangulated image is displayed.

[# Note: To see all of the steps performed in this task, run _04f_triangulate_manual.tcl. You need to
click Apply on any forms presented.
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Editing solids
Task: Renumber an object and trisolation

1. Click Reset graphics .
Open mod8.dtm in Graphics.

3. Choose Solids > Edit trisolation > Renumber.
[ Note: This function allows you to renumber a trisolation by pointing to and clicking on
triangles.

4. Click the trisolation in the lower part of the solid, enter the following information to
renumber all the trisolations south of the fault to Object = 21, Trisolation = 1, and click

Apply.
Renumber an cbject trisclation @

Layer name | mods.dtm
0ld Object |1
Old Trisal |1
Mew Object |21
Meaw Trisal |1

[ o Apply H 3 Cancel ]

L ~

5. Click the trisolation in the upper part of the solid, enter the following information to
renumber all the trisolations north of the fault to Object = 22, Trisolation = 1, and click

Apply.
Renumber an cbject trisclation ﬁ

Layer name |mod3.dtm
0ld Object |2
Cld Trisol |1
Mew Object |22
Mew Trisal |1

| o apply || 3 Cancel |

L A

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

7. Save the file as mod8.dtm
[ Note: If you want to run manually through the material again, you will need to copy
original_mod8.dtm, and save it as mod8.dtm.

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

1. Click Reset graphics .
2. Open mod10.dtm in Graphics.

This is a solid model that contains objects 1 and 2.

Choose Solids > Validation > Validate object/trisolation.

Enter the information as shown, and click Apply.

Task: Validate solids

-
Validate objects and trisolations

Report file walidl
Object R.ange

Trisolation R.ange

Abkempt bo autocarrect problems [

Calours For highlighting invalid triangles

Layer name mod10.dtm

Set valid abjects ko @) Eaiid ) Void

1 |Hales

Inkersecting triangles

Invalid edges anly

Ly I O T L

Reversed triangles  [J1a]

Problem Highlight calaur

Open edges MAGEMNTA

| o Apply | | 3¢ Cancel |

L

A

[ Note: Leaving the object number blank means that all objects, in this case object 1 and

object 2, are validated.

5. Openvalidl.not.
The validation report is displayed.

so0lid validation report
Layer :modi0.dtm

object Trisolation valid oOpen/closed Connected Duplicare (removed)

1 1 wvalid Closed cConnected
2 1 wvalid Closed <Connected
Torals

Sol1id validartion report

Invalid edges Intersecting Reversed

] o o
] o o
L] o o

1/1

6. Closevalidl.not.
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Validating solids

Task: Validate solids

W Tip: You can also validate your solid using the solids repair functions (Solids > Validation >

Solids repair).

T ]

i
-k

- |

The Solids Repair panel is displayed. The green check mark at the top of the panel means that

the solid is valid.
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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 Reset graphics .

Open mod11.dtm in Graphics.

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

This will make both objects in mod11.dtm solids.

b S -

i "|
Set triangle directions for objects Iﬁ

Layer name |modil.dtm

Object range
Solid

| o Apply || 3¢ cancel |

L _

5. ChooseFile > Save > string/DTM, and save your model as mod11.dtm.

[4 Note:

e You can now use this solid to calculate a volume, or as a constraint in block model
filling. Later, you will use the model you have created in this task to demonstrate
viewing solid models, intersecting drill holes, and performing volume calculations.

o Ifyou want to perform this task again, you will need to copy original_mod11.dtm and

rename it as mod11.dtm.
o To see all of the steps performed in this task, run _07a_solids_validation.tcl. You need

to click Apply on any forms presented.
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Repairing a solid Task: Repair a solid

Repairing a solid
When a solid is valid it does not contain geometric or topological errors. Some solids functions, such

as reporting solids volumes, require the solids to be valid. If a solid is not valid, you can use the Solids

Repair panel to repair the errors, and validate the solid.
Task: Repair a solid

1. Click Reset graphics .
2. Open problem_solid_1.dtm in Graphics.
3. Choose Solids > Validation > Solids repair.
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Repairing a solid Task: Repair a solid

The Solids Repair panel is displayed in the right hand side of Graphics. The number of
groups and individual errors triangles are identified in the Validation Errors table.

Solids Repair &
() (7)) () ()3 (2]
Filter
Obiject range r
Trisolation rangs L

Auto update validstion [V
Set vabd objects to @ Sobd Vioid

validation errors
Groups Errors
| Inwalid edges 2 .1
| Disconmected trisolations ln} 1]
| Intersacting rianghes 1 1
of| Rewersed triangles 0 (1]
o] Holes 0 1]
Repairs
E o 1] T,
SEISSRC )
Selections

Al groups (3) selected

£ — Y
Expand selection |0 -

View

Twa-sidad lighting
Transparency
Animate

Zoom

Clipping

| Fronk
Back:

'.'M:hJ—

) [ |5 [

o) ¥ chse

4. In Selections, click Move to next problem group ﬂto zoom into each group of
problem geometry in this solid.
[ Note: The groups of trisolation that contain validation errors are coloured for the types
of problems they contain. To see a key for the which colours identify the different
problem types, click the Legend button on the far right of the Selections options. The
legend is displayed in the Legend pane on the left-hand side.
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Repairing a solid

Selections

All groups (3) selected

@RI

Expand selection 0

Legend o &

Legends
E| main graphics layer
. [@#-11 DTMs and 3DM's
Skrings
=11 problem_salid_1.dtm
. [@#-11 DTMs and 3DM's
: Skrings
Elh_f Solids Repair
----- Fronk faces
----- Back faces
----- . Selected groups
----- . Selected group expansions
----- . Unselected groups
----- . Unselected error group expansions

|5 Mavigator Legend

5. Inthe Selections drop-down, select All.

6. Click Delete and fill """ |

The problem geometry has been corrected.

validation errors

Groups  Errors

Invalid edges 0
Disconnecked trisolations
Intersecting triangles
Reversed triangles

0
0
0
Hales 0

[ I s N e B

Task: Repair a solid

[ Note: The refresh icon changes to a green check mark to show that the solid is
valid.

7. ChooseFile > Save > string/DTM, and save your model as corrected_solid_1.dtm.

[¥ Note:

e You can now use this solid to calculate a volume, or as a constraint in block model

filling.

o Tosee all of the steps performed in this task, run _07b_solids_repair_simple.tcl. You
need to click Apply on any forms presented.
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Repairing a solid Task: Repair a solid with complex problems
Task: Repair a solid with complex problems

1. Click Reset graphics .
Open problem_solid_2.dtm in Graphics.

3. Choose Solids > Validation > Solids repair.
The number of groups and errors in geometry are identified in the Validation errors
table.

validation errors
Groups  Errars

Invalid edges 0 0
Disconnecked trisolations ] ]
Inkersecting triangles 4 11
Reversed triangles 1 12
Holes 0 0

4. Click Delete and Fill 'v’&.

Some of the errors are corrected and the Validation errors table is updated.

Validation errors
Groups  Errors

Invalid edges 1 3
Disconnected krisolations 1 1
Intersecting triangles 2 2
Reversed triangles 0 0
Holes 0 0

G
5. Click Split disconnected trisolations .

The disconnected trisolation is corrected and the Validation errors table is updated.

Validation errors
Groups  Errars

Invalid edges 3 g
Disconnecked trisolations ] 0
Intersecting triangles 2 2
Reversed triangles ] 0
Holes 0 0

6. Click Delete and Fill =" |

Some of the errors are corrected and the Validation errors table is updated.

Validation errors
Groups  Errors

Invalid edges 0 0
Disconnected krisolations 0 0
Intersecting triangles 2 2
Reversed triangles 0 0
Holes 0 0

7. Click Delete invalid triangles .
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Repairing a solid Task: Repair a solid with complex problems

The intersecting triangles are corrected, and only holes remain.

Validation errors
Groups  Errors

Invalid edges 0 0
Disconnected krisolations ] 0
Intersecting triangles i 0
Reversed triangles 0 0
Holes 2 B

ol
8. Click Delete and fill .

The holes are filled, but the intersecting triangles have been created again when filling the
holes. This situation will continue if you keep using these functions with the current
settings.
Validation errors
Groups  Errars

Invalid edges o o

Disconnecked trisolations 0 0

Intersecting triangles 2 2

Reversed triangles 0 0

Holes 0 0

9. In Selections, click the Expand selection drop-down, and choose 1.

) Y Y

Expand selection 0

. E—
Twosded iz |

The expanded selection is displayed in Graphics.

10. Click Delete and fill @
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Repairing a solid Task: Repair a solid with complex problems

All errors are corrected and the solid is valid.

Filter
Object range
Trisolation range
Auto update validation
Set valid objects ta i@ Solid ) Void

Validation errors
Groups  Errars

Invalid edges ] 0
Disconnected krisolations 0 0

Intersecting triangles U] 0

Reversed triangles ] 0

Holes 0 0

[# Note: To see all of the steps performed in this task, run _07c_solids_repair_multi_step.tcl. You
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 Reset graphics .

Open declinel.dtm in Graphics.
Open crosscutl.dtm in Graphics.
Click Zoom all ..

The solids are displayed.

HwnN e

P

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

3dm/3dm union results storage @

Graphics layer name |union_example
Object number |1

Additional object number |2

[ = Apply ][ 2 Cancel ]

L

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

7. Follow the prompts and click each of the solids.
[4 Note:

o The order you use to select the solids is not important. Surpac will union the
solids in the same way regardless of the order they are selected.
« After the solids are unioned, the previous objects are erased from Graphics
, and the active layer is the layer you specified, with the unioned solid
displayed.
o Thesolid is not saved in the layer until you use the save function.
8. Choose View > Surface view options > Hide triangle edges.
9. Thetriangle edges are displayed, more effectively displaying the union.
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Intersecting solids and DTM surfaces Task: Perform solids union

10. Zoom in to the area of contact, and confirm the result of the union.
The union of the drives is displayed.

11. Choose View > Surface view options > Hide triangle faces.
The union triangles are displayed and you can see the way that the underlying strings
have been changed.

17

[ Note: To see all of the steps performed in this task, run _08a_solids_union.tcl. You 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 Reset graphics .

Open levl.dtm in Graphics.

Open stopel.dtm in Graphics.

Click Zoom all-"_..

These solids represent a stope and a development drive as shown.

"

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

HwnN e

i ™
3dm/3dm intersect results storage ﬁ

Graphics layer name |layer_intersect|

Object number |1

[ = Apply ][ 3 Cancel ]

e

7. Follow the prompts and click each of the solids in turn.
[# Note: The order in which you select the solids is not important.

The active layer is now the layer you specified with the intersected solid displayed. The
result is the area of the decline that fell within the stope.

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

Task: Perform outersection of solids

Click Reset graphics .

Open levl.dtm in Graphics.

Open stopel.dtm in Graphics.

Click Zoom all <.

Choose Solids > Solids tools > Outersect solids.
Enter the information as shown, and click Apply.

ok wnN e

i T
3dm/3dm cutersect results storage M

Graphics layer name |layer_outersect|
Object number |1
Additional object number |2

[ « Apply ][ 3 Cancel ]

L
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Intersecting solids and DTM surfaces Task: Clip a solid above a DTM

7. Follow the prompts and click 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 (that is, that one that will cut into the outersected solid)
is selected second.

The active layer is now 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 task, run _08c_solids_outersection.tcl. You need to
click Apply on any forms presented.

Task: Clip a solid above a DTM

1. Click Reset graphics .
2. Open pitd.dtm in Graphics.
3. Open ored.dtm in Graphics.
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Intersecting solids and DTM surfaces Task: Clip a solid above a DTM

The ore body is displayed.

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

i '
3dm/dtm above results storage u
Graphics layer name |solid_above_dtm
Object number |1 1
[ herly ] [ 3% Cance |
L% A

6. Click the ore solid and then click the pit.
The section of the ore body that is above the pit is displayed.

|
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Intersecting solids and DTM surfaces Task: Clipa DTM outside a solid

7. Tosavetheresult, choose File > Save > string/DTM.

i B
Save File u

Layer Mame solid_above_dtm

Filename iore4_above_pit4 -
Cukpuk Format Type ISurpac DTM Files -
Extension | .dtm -
Options. ..
Purpose DTM]‘SDM Options
String Range Force solid validation on save
File Format () kext Force rigid backwards compatibility
i@ binary

Save styles [
Skyles file name S51_STYLES:shtyles.ssi

[jnpply ][ J& Cancel ]

L8 A

[ Note: To see all of the steps performed in this task, run _08d_solid_above_dtm.tcl. You need to
click Apply on any forms presented.

Task: Clip a DTM outside a solid

Click Reset graphics A,

Open pitd.dtm in Graphics.

Open ored.dtm in Graphics.

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

AN S

- A’
3dm/dtm outside results storage g

Graphics layver name | dtm_outside_salid
Object number |1

[ q?npply ][ J& Cancel ]

L A

6. Click the orebody, and then click the pit.
The active layer is now the layer you specified, and the pit cut by the ore body displayed.
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Intersecting solids and DTM surfaces Task: Perform upper triangles intersection of two DTMs

7. Tosavetheresult, choose File > Save > string/DTM.

i T
Save File ﬁ

Layer Mame dtm_outside_solid

Filename dtm_oukside_solid

-
Cukpuk Format Type ISurpac DTM Files -
Extension | .dtm -
Options. ..
Purpose DTM]‘SDM Options
String Range Force solid validation on save
File Format () kext Force rigid backwards compatibility
i@ binary

Save styles [

Skyles file name S51_STYLES:shtyles.ssi

[ qi?npply ][ J& Cancel ]

L8 A

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

Intersecting DTM surfaces
Task: Perform upper triangles intersection of two DTMs

1. Click Reset graphics .
2. Open topo2.dtm in Graphics.
3. Open dumpl.dtm in Graphics.

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

i h
Dtm/dtm upper results storage ﬁ

Graphics layer name |combined_surface

Object number |1

[ q’—?.ﬂ.pply ][ o4 Cancel ]

LS

6. Follow the prompts and click on each DTM.
[ Note: The order in which you select the DTMs is not important.
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Intersecting solids and DTM surfaces Task: Perform lower triangles intersection of two DTMs

The active layer is the layer you specified, with the DTM displayed. The result is the waste
stockpile surface incorporated into the topographic surface.

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

Task: Perform lower triangles intersection of two DTMs

Click Reset graphics .

Open topo2.dtm in Graphics.

Open pit2.dtm in Graphics.

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

uhwnN R

i B
Dtm/dtm lower results storage ﬁ

Graphics layer name |combined_surface_lower]|

Object number |1

[T ey ] (R Gl

L

6. Followthe prompts and click on each DTM.
[ Note: The order in which you select the DTMs is not important.

The pit below the topography is displayed.

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

Task: Create a solid by intersecting two DTMs

Click Reset graphics .

Open topo2.dtm in Graphics.

Open pit2.dtm in Graphics.

Choose Surfaces > Clip or intersect DTMs > Create solid by intersecting 2 DTMs.

e S .
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Intersecting solids and DTM surfaces Task: Create a solid by intersecting two DTMs

5. Enter the information as shown, and click Apply.

- y
Dtmy/dtm intersect results storage ﬁ

Graphics layer name |solid_inkersection

Object number |1

[ o Apply ][ 3¢ Cancel ]

L A

6. Followthe prompts and click the upper DTM, and then the lower DTM.
[ Note: The upper DTM (topography) must be selected first.

The active layer is 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.

7. ChooseFile > Save > string/DTM.
8. Enter the information as shown, and click Apply.

i B
Save File ﬁ

Layer Mame solid_intersection

Filename pit_below_topo_salid -
Cukpuk Format Type ISurpac DTM Files -
Extension | .dtm -
Options. ..
Purpose DTM/3DM Options
Skring Range Force solid validation on save
File Format | ) kext Farce rigid backwards compatibility

i@ binary

Save styles [

Skyles file name 551_STYLES:styles.ssi

[ o Apply ][ 2 Cancel ]

L A

9. To determine the volume of the pit below the topography, choose Solids > Solids tools >

Report volume of solids.
10. Enter the information as shown, and click Apply.
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Intersecting solids and DTM surfaces

Task: Create a solid by intersecting two DTMs

-

Object report

==

Layer name |solid_intersection

Define the report file to create
Locakion vn:nlume_rep-:nrtl
ID number |1
Report Farmat :.nn:l: v:
Decimals |0
Check averlaps [

Elevation range

Elevation interval |10

Reportby @) Tgtal () Interval () Elevation Range

| o Apply || 3 Cancel |

L

The solid modelling object report is displayed.

SOLID MODELLIMNG OBIECT REPORT
Layer Mame: solid_intersection

iject: 1
Trisolation: 1
validated = true
Status = solid

Trisolation Extents

surface area: 374888
volume : 7878905

®» Minimum: 430420.150 ¥ Maximum: 430811. 370
Y Mimimum: 25353.422 ¥ Maximum: 25884.625
Z Minimum: -38.634 Z Maximum: 120.170

[# Note: To see all of the steps performed in this section, run _08h_create_solid_intersecting_

2dtms.tcl. You need to click Apply on any forms presented.
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Viewing solids Task: Change solid display properties

Viewing solids
Task: Change solid display properties

1. Click Reset graphics .
2. Open pitl.dtm in Graphics.
The pit is displayed.

Surpac™ 6.6.1 Page 97 of 134 Solids Tutorial



Viewing solids Task: Change solid display properties

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

( Set drawing styles EW
Default Style
Range Label Edges Faces Markers
_IDeFauII: | ] ~+ . 0.50 :
Custom Styles
Range Label Edges Faces Markers
1 -| ~+.050 | *
2 -| ~+ 050
3 -| ~+, 0.50 1
4 . ~+, 050 |—
5 [+ o0
3 e
7 e L
s -
3 [+ 050
1n_snnnnan s [ SV I
Save styles when form is applied? [7]
Ay ) [ cance |
. »

Click Faces for Object 1, and then click Properties.

Choose a blue colour, and click Apply.

Open faultl.dtm in Graphics.

Choose Customise > Display properties > DTMs and 3DMs.
Click Faces for object 10, and then click Properties.

Choose an orange colour, and click Apply.

L 0Nk
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Viewing solids Task: Change solid display properties

The pit and fault line are displayed.

The changes are reflected in the active layer; the pit remains the same colour.

10. Open mod12.dtm in Graphics.
The solid, the pit, and the fault are displayed.

11. Choose Display > Surface or solid with colour banding.
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Viewing solids Task: Change solid display properties

12. Enter the information as shown, and click Apply.

F '
Surface or sclid colour banding E

Draw Shells
Display Properties

Layer name :mndIE.dtm -
Object Range
Trisal Range
Triangle R.ange

Field to colour by |Z

Banding Tvpe Set colour range
(") none Size of bands |50

(") bands of specified size Band Range | 800; 1100

@ set number of bands SEITIEI v

Ending colour 21=) -

(7 range For bands
Mumber of colours |5
(7 using algebraic expressions

[ Reset colour range ]

m

-

[ o Apply ][ ¥ Cancel ]

L &

E"-JCI‘!U‘I-&LAJI\JI—‘

The solid with sharp colour banding is displayed.

Next you will display the solid with smooth contours.
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Viewing solids

13. Right-click on the file mod12.dtm in the Layers pane.

Task: Change solid display properties

=y Faull.dtm

o1 I

EEE »

EIE]

Layers ﬂﬁl —
El%l main graphics layer —
@]y pitt.dtm fake active

Visible
Selectable
Faces wvisible
Edges visible
Edge lighting

Colour interpolation

Mo shading

Smooth shading [

Y 11346.680

Accurate smooth shading

Clean layer
Layer maths
Create DTM

el Save layer
IXSE??-SE [F  Delete layer

14. Select Smooth shading.
The solid with smooth colour banding is displayed.

[# Note: To see all of the steps performed in this task, run _09_view_solid_model.tcl. You 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

1. Click Reset graphics .
2. Open mod12.dtm in Graphics.
3. Choose Solids > Solids tools > Create sections.

-

Define an axis line | £3 |1

Section arienkation Press this butkon ko digitise the axis

i@ Perpendicular bo axis

(7 Parallel ko axis [ Digitise
Dip |-90

Axis start Axis end

¥ |0 Yoo

X0 ¥ 0

Z\0 Z 0

| o Apply || 3¢ Cancel |

LS

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

5. Click a start point below the bottom centre of the ore body and drag the pointer vertically
to the end point of the axis line above the solid.
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Creating sections Task: Create sections using the interactive method

The solid with a centreline is displayed.

Start point

End point

[ Note: When you create the axis, the Define and axis line form is displayed with the real
world coordinates of your axis line. You can adjust the coordinates manually using the
digitised axis start and end points as a guide. In this case, the Eastings and elevations for
the axis line are kept the same to produce slices that are oriented as Northings.

6. Enter the information as shown, and click Apply.

i e’
Define an axis line ﬁ

Section arignkation Press this butkon ko digitise the axis

i@ Perpendicular to axis

() Parallel ko axis [ Digitise
Dip |-90

Axis start Axis end

¥ (10000 v (11000

¥ |2330 ¥ |5350

£ |900 Z |20

| o Apply || 3¢ Cancel |
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Creating sections Task: Create sections using the interactive method

7. Enter the information as shown, and then Apply.
Extract slices through chjects @

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

Slice Layer  [tmp

Object range [1,2

Define the files to be created which conkain the slices

Lacation int_sec -

Section definition method
(") Define sections using a rangs

i@ Define sections using interactive slider contrals

Select the section start, end and interval

Start distance 10000 J| 11000 |ipooo
End distance 10000 J 11000 |yipon
Section spacing 1 | 1000 |gq
-
o Apply | [ 3¢ Cancel |
L -~

[ Note: To display your slices in real time, click Interactive slider controls. The slide
controls enable you to adjust the start and end points of your axis, and the distance
between slices. Move the slide controls up and down to see the effect of your changes.
When you click Apply, the slices are taken using the values in the boxes on the right side
of the slider bar. You can also type the values into these boxes manually.
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Creating sections Task: Create sections using the interactive method

The solid object with slices is displayed.

1 D6

8. Click and drag the pointer to move the object in 3D space and view how the slices relate
to the solid.
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Creating sections

Task: Create sections by range

[# Note: To see all of the steps performed in this task, run _10a_slice_objects_interactive.tcl. You

need to click Apply on any forms presented.

Task: Create sections by range

1. Click Reset graphics .
Open mod12.dtm in Graphics.

3. To determine the Maximum and Minimum Y, X, and Z coordinates, choose Inquire >

Report layer extents.

The data shown in the window extends from 10055 North to 10920 North. You can slice

the objects by defining a north-south axis.

4. Choose Solids > Solids tools > Create sections.
For this task you will slice this model on Northings (Y). To do this you will define a vertical

axis.

5. Enter the information as shown, and click Apply.

-

Define an axis line

2]

Section arientation
i@ Perpendicular bo axis
() Parallel ko axis
Dip |-20
Ais skart
¥ |0
¥ |0

Press this butkon ko digitise the axis

[ Digitise

Axis end
Y 992999
€0

Z |0

[ qu:'.ﬁpply ][ o Cancel ]

b

6. Enter the information as shown, and click Apply.
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Creating sections Task: Create sections by range

-
Extract slices through cbjects ﬁ

Layer name modl2,dkm
Define the objects to be sliced and the new layer name

Slice Layer kmp

Object range 1,2

Define the files to be created which contain the slices

Location sec
Section definition method
i@ Define sections using 3 rangs

(") Define sections using inkeractive slider controls

Define the slices required by a distance range
Range 10140, 10880, 10|
Qutput file IDs

[ qi?.ﬂpply ][ o Cancel ]

The solid with sections is displayed.
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Task: Create sections using a centre line

Creating sections

-
_-|-=

"I““Ili;- .

[# Note: To see all of the steps performed in this task, run _10b_slice_objects_by_range.tcl. You

need to click Apply on any forms presented.
Task: Create sections using a centre line

1. Click Reset graphics .
2. Open stope2.dtm in Graphics.

3. Open cl2.str in Graphics.
When slicing a solid, the centre line string and the objects that are sliced can be in

separate layers or in the same layer. To view the sections in Graphics, it is usually clearer if

you use separate layers.
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Creating sections Task: Create sections using a centre line

[# Note: If the centre line string and the objects are in separate layers, the layer
containing the solids must be the active layer.

End Start

4. Inthe Layers pane, make stope2.dtm the active layer.

Layers M o g =
[me] % main graphics layer

| [=|(l  stopez.dim

(=] fy  c2.str

5. Choose Solids > Solids tools > Section using centre line.
6. Click the start and end points of your centre line, as shown on the previous image.
7. Enter the information as shown, and click Apply.

i B’
Slice information u

Spacing |2 [ Calculate no. of Slices ]
MNumber |33 [ Calculate Spacing ]
First slice dip |90 deagrees
Last slice dip |70 degrees

Slice dip angles g 5

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.

[jﬂpph-' H 3 Cancel ]
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Creating sections

8. Enter the information as shown, and click Apply.

Task: Create sections using a centre line

-
Extract slices through chjects

==

Define the objects to be sliced and the new layer name
Object range
Slice layer ring slices
Slice Block Model ?

BM Slice Layer

Define the files ko contain the slices

Location 1055sec

ID numbers are g, sequence numbers
Start ID number |1
Chainage offset |0

Coordinates

(@ real world

(71 section

(7 chainages

[ @?Apply ][ 2 Cancel ]

L

9. Inthe Layers pane, make stope2.dtm invisible.

Layers

Mew o' &

ﬂ% main graphics layer
=]y stopez.dim

(=g dz.str

(=] (P * ring slices

The ring slice is displayed.

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

[ Note: To see all of the steps performed in this task, run _10c_centre_line_slice.tcl. You need to

click Apply on any forms presented.
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Creating sections Task: Create sections using quick planes
Task: Create sections using quick planes

Click Reset graphics 2t ,

Open stope2.dtm.

Choose Planes > Quick planes.

Enter the information as shown, and click Apply.

o '
Quick Planes ﬁ

S -

Orienkation
Crientation .Nu:urthing -
View direction 'Lu:unking narth -
Plane positions
Select the plane definition method :Start_. end and interval -

Start [4670.000
End [4720.000

Interval between planes 10,000

Flane corridar

Away |5.000
Towards | 5,000

2D

Snap to 20 plane view [
Outpuk

Plane name suffix M
Save
Group name | QuickPlanes_1
[ oorly ) [ 3K Concel |
L &

5. Click the Planes tab, and click the Toggle auto-hide button to pin the Planes panel to the
interface.
6. Expand the QuickPlanes_1 group.

Planes o o o=

= Ei QuickPlanes_1

Lo

@ 4680N
@ 4690N
(@ 4700N
Ce () 470N
L) 4720M
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Creating sections Task: Create sections using quick planes

7. Press F12 to move to the next plane, and F11 to move to the previous plane.
8. Choose Planes > Save section to string files.
9. Enter the information as shown, and click Apply.

Save Section to String Files ﬁ

Save solids section strings to 4680n_section -

Save solids section styles ko -

Save block model section strings to

Save block model section styles to

Save drillhole section strings ko
Save drillhole section styles ko

[ -.;j’f-'.ﬁpply ][ o Cancel ]

&y &

The plane cross sectional outline is saved to the string file specified.

10. Click Reset graphics &5 .

11. Open 4680n_section.str.

12. Open stope2.dtm.

13. Right-click to the right of the toolbars and choose Toolbars > Scale and transparency.
The Z scale and Transp. sliders appear under the current toolbars.

7 srale=1.0 J— Transp.=0% J—

14. Set the Transp. slider to 80%.
15. Rotate the data in Graphics so that you can see the string outline at plane 6480N on the
DTM.

"

ﬁ:»x ;

5 )

[ Note: To see all of the steps performed in this task, run _10d_section_with_quick_
planes.tcl. You 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

b S -

Click Reset graphics .

Open mod12.dtm in Graphics.

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

Object report ﬁ

Layer name \modl2.dtm

Define the repaort file ko create
Location wolume_repart -
ID number |1
Report Farmat :.ru:d: v:
Decimals |0
Check averlaps
Reportby G Total () Interval () Elevation Rangs
Elevation range

Elevation interval |10

| o apply || 3 Cancel |

L A

The file volume_reportl.not is displayed.

SOLID MODELLING OBIECT REPORT
Layer Name: modl2.dtm

Object: 1

Trisolation: 1

This trisolation intersects with the object 2, Trisolation 1
validated = false

Object: 2

Trisolation: 1

This trisolation intersects with the Object 1, Trisolation 1
validated = false

Totals
surface area: 0
volume @ O

5. Close the report file.

[# Note: To see all of the steps performed in this task, run _11_solids_volume_report.tcl. You need
to click Apply on any forms presented.

Surpac™ 6.6.1 Page 113 of 134 Solids Tutorial




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 Reset graphics A,

Open mod12.dtm in Graphics.

Open solids.ddb.

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

i B’
Draw Holes ﬁ

Rescale view to show all haoles in plan view?
Add constraint to holes?

AN S

Trace styles | Collar styles I Geology patterns | Labels | Graphs | Depth markers | Apparent dip indicators

Colour traces by
Table -
Field

Default krace colour
Defaulk trace thickness |1
Tick line weight |1

Cylinder style :ncu cylinders -
LengthjUnit |1.000

Mazximum |50.0

[ 5 Apply ][ 2 Cancel ]

6. Accept the default values, and click Apply.
i Ty
Define query constraints ﬁ

Table Mame callar

Field Mame Operand Constraint Value [ Load ]

.
. I . |= || 1 ave
|

(7 ooty ] (3 cance |
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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

Table Mame  callar

Field Mame Operand Constraink Value Load

| -k !*
[ o4 Apply ][ xcanceIT

ili g
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Intersecting drill holes with solid models

9. Enter the information as shown, and click Apply.

Task: Intersect drill holes with solid models

-

Intersect drill holes and objects ﬁw
Define the object number to intersect wikh
Object |1 v
Mame the layer for saving the resulkant hole krace segments
Layer name main graphics layer -
Save intersections ko database
Table name :intersect -
Field name :zune -
Intersection code | south
Define the log file for results
Repaort file name inkersect -
Farmat :.nu:ut - Surpac Moke File -
[ @ Apply ] [ & Cancel ]

e

A

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, 2011
Hole Id Depth From Depth To Intersection Code
10 11.1z2 §3.15 south
11 7.01 43.37 south
12 3.11 Z8.88 south
15 173.50 175.€7 south
1g 159.31 185.20 south
7 29.89 38.€4 south
17 90.33 1l84.€4 south
18 90.05 118.37 south
13 70.32 104.8€ south
z 180.25 137.10 south
20 14.80 86.73 south
21 3.44 gl.14 south
ZZ 5.74 37.47 south
27 71.80 76.80 south
ZB8 539.585 87.40 south
2B 143.50 156.98 south
3 43 &6 g8l.%% south
23 127.8%9 141.7% south
3 43 44 55.00 south

10. Close intersect.not.
11. Choose Database >

Surpac™ 6.6.1

Edit > View table constrained.
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Intersecting drill holes with solid models

Task: Intersect drill holes with solid models

12. Enter the information as shown, and click Apply.

-

Select the database table to process

==

Table name | inkerseck

[ o Apply ][ ¥ Cancel ]

L%

13. Enter the information as shown, and click Apply.

-

Define view/edit rows template

==

Table Mame |interseck

Field Mame

depth_from

depth_to

hale_id

samp_id

L90 I = T L

Zane -

[ Q{’Apply ][ J& Cancel ]

L%

14. Enter the information as shown, and click Apply.

-
Define query constraints

=

Table Mame  intersect

Field Mame

1|

Operand Conskraint Value

s

Load
| -Sa\re
| -

[ -;i?.ﬂ.pply J[ o Cancel ]

The intersections will be displayed.
i !
View/edit table rows u
Table |intersect
depth_from  depth_ta hale_id samp_id zone
1 |12 69,15 10 south -
2 |7.01 49,37 11 Isuuth
3 |a.11 26.88 12 south =
4 |173.50 175.67 15 Fuuth &
5 |159.91 185,20 16 Isnuth
6 |29.89 38.64 17 Isuuth
[ ooy ) [ K Concd |

L

15. Click Apply on the form.

Surpac™ 6.6.1
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Intersecting drill holes with solid models

Task: Intersect drill holes with solid models

[ 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.

The drillhole trace is displayed.

[# Note: To see all of the steps performed in this task, run _12_intersect_drillholes_solids.tcl. You

need to click Apply on any forms presented.
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Optimising trisolations Task: Optimise trisolations

Optimising trisolations
Task: Optimise trisolations

Click Reset graphics .

Open corrected_solid_1.dtm in Graphics.
Choose Solids > Edit trisolation > Optimise.
Click anywhere on the object.

Enter the information as shown, and click Apply.

Optimisation tolerance ﬁ

Talerance distance (0.2

[ < Apply H &% Cancel ]

vk wnN e

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

- '
Cirawing ﬁ

Draw Lines

Layer name :cnrrected_su:ulid_l.dtm v:
String range
Seq range
Seqg pnk range
Desc field number di -

Text Alignment | < -
Position of text in segment

[ o Apply ][ &% Cancel ]

Surpac™ 6.6.1 Page 119 of 134 Solids Tutorial



Optimising trisolations

Task: Optimise trisolations

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

202, or 7.14%, of the points in the solid are deleted.

-

Cleanup 3DM

2]

WARNIMG

This function will delete all points in the current graphics
layer that are not vertices of a triangle of one of the
krisolations in the current: graphics layer.

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

[ qi?.ﬂpply ][ o Cancel ]

[# Note: To see all of the steps performed in this task, run _13_optimise_trisolation.tcl. You need to
click Apply on any forms presented.
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Modelling underground data Task: Modelunderground data

Modelling underground data
Task: Model underground data

1. Click Reset graphics .
2. Open lev200.str in Graphics.
Floor and back strings are displayed.

- — -
) - e .
— - g — —y
K T— o, ]

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

f' o
Drawing ﬁ

Draw Strings
Layer name | lev200,str -

Skring range

Seg range

Seq pnt range
Desc Field number d1 -
Text Alignment ::: -

Position of text in segment = Al points @) First point () Centraid

| o Apply || 3¢ cCancel |

L A

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

5. ChooseFile > Save > string/DTM.
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Modelling underground data

Task: Modelunderground data

6. Enter the information as shown, and click Apply.

10.

Save File

=2

Layer Mame
Filename
Cukpuk Format Type

Extension

Options. ..

Purpose

Save styles [

Skyles file name

lev200,skr

backl

.Surpac String Files

.5kr

String Range |2;30003
Filz Format &) raxt

(7 binary

-

DTM/30M Options
Force solid validation on save
Farce rigid backwards compatibility

[ qff'.npply ][ J& Cancel ]

L

[£ Note: This creates a string file containing just the back strings. Notice that the

separator for the string range is a semicolon.

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

r

Save File

2]

Layer Mame
Filename
Ouktpuk Format Type

Extension

Dptions. ..

Purpose

Save styles [

Skyles file name

lev200,skr

Floorl

.Surpac Skring Files

_.str

Skring Range |1;1001
File Farmat @ text

(71 binary

-

DTM/30M Options
Farce solid validation on save
Faorce rigid backwards compatibility

[ c@;.ﬁpply ][ o4 Cancel ]

by

[ Note: This will create a string file containing just the floor strings. Notice that the

separator for the string range is a semicolon.

Click Reset graphics .

Open backl.str in Graphics.
Strings 2 and 30003 are displayed.
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Modelling underground data

Task: Modelunderground data

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

12. Choose Surfaces > Create a DTM from layer.

13. Enter the information as shown, and click Apply.

Create a DTM From a Layer ﬁ
Object ID |1
CObject name
Projection plane
The triangles will initially be created on a temporary 2D plane.
Create on: :The ¥ plans -
After creating the surface, change the current plane to the best-fit plane,
Creating a DTM using breakdine test
Perform break line test
[] Interpalate additional points
Poink interpalation distance |50
[ c;-j:" Apply ] [ J& Cancel ]
14. Choose Surfaces > Clip or intersect DTMs > Clip DTM with string.
You are prompted to select the trisolation, then a string.
15. Click string 2 (the pillar and wall pickup string).
16. Enter the information as shown, and click Apply.

-

Apply a boundary to a DTM

S

DTM layer name backl,skr

Selected boundary string
backl .str

=

Layer nams
Skring number

Define resulks

Retain triangles

Mew boundary layer

@ Inside the boundary

(") Dutside the boundary

[ -&T.ﬁ.pply ][ o Cancel ]
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Modelling underground data Task: Modelunderground data

The underground spot height string is displayed.

[ Note: The DTM has been clipped correctly because of the string directions set for the
walls and pillars.

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

' B
Save File ﬁ

Layer Mame backl.skr

Filename backl -
Cukpuk Format Type ISurpac DTM Files -
Extension | .dtm -
Options. ..
Purpose DTM/3DM Options
String Range Force solid validation on save

File Format i@ text Force rigid backwards compatibility

(7 binary

Save styles [
Skyles file name
[ qi?npply ] [ J& Cancel ]

L A

19. Click Reset graphics .
20. Open floorl.str in Graphics.
21. Choose Surfaces > Create DTM from layer.
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Modelling underground data

Task: Modelunderground data

22. Entertheinformation as shown, and click Apply.

-

Create a DTM From a Layer

==

Object ID |1
CObject name

Projection plane

Create on: | The XY plane

Creating a DTM using breakdine test
Perform break line kest

[] Interpalate additional points

Poink interpalation distance |50

The triangles will initially be created on a temporary 20 plane.

-

After creating the surface, change the current plane to the best-fit plane,

[ o Apply ][ 3¢ Cancel ]

LS

23.

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

You are prompted to select the trisolation, and then a string.

24,
25.

Click string 1.

Enter the information as shown, and click Apply.

-

Apply a boundary to a DTM

S5

DTM layer name Floorl,skr

Selected boundary string

Layer name  Floorl.str
Skring number 1

Define resulks

Retain triangles

Mew boundary layer

@ Inside the boundary

() Qutside the boundary

[ -@?Apply ][ oL Cancel ]
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Modelling underground data Task: Modelunderground data

The underground backs are displayed.

26. Save floorl.dtm.

27. Click Reset graphics .
Now that both clipped DTMs have been created, you will stitch together the sides to
create a closed, valid solid model.

28. 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 the
files into Graphics.

29. Choose Solids > Edit trisolation > Renumber.
30. Click backl.dtm.
31. Entertheinformation as shown, and click Apply.

r" ™
Renumber an object trisclation ﬁ

Layer name |main graphics layer
Old Object |1
Cld Trisol |1
Mew Object |1
Mew Trisal |1

[ 4 Apply H ¥ Cancel ]

L -

32. Click floorl.dtm.
33. Entertheinformation as shown, and click Apply.

r '
Renumber an ohject trisolation ﬁ

Layer name |main graphics layer
Old Object |1
Cld Trisal |2
Mew Object |1

Mew Trisal |1

[ = Apply ][ ¥ Cancel ]

L -

Notice that the old trisolation numberis 2 in this case.
34. Press ESC.
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Modelling underground data Task: Modelunderground data

35. Savethefile as drivesl.dtm.
[# Note: When performing solids modelling, it is good practice to save your work
regularly.

36. Click Reset graphics .

37. Open drivesl.dtm in Graphics.

38. Choose Display > Strings > With string numbers.
39. Entertheinformation as shown, and click Apply.

( Drawing ﬁﬁ

Draw Strings

Layer name :driuesl.dtm v:
String range |1,2
Seqg range
Seg pnk range
Desc field number di -
Text Alignment :{ -

Position of text in segment = Al points @) First point () Centroid

[ o Apply ][ &% Cancel ]

L o

40. Choose Solids > Triangulate > Between segments.
41. Enter the information as shown, and click Apply.

- !
Define the trisolation to be created @

Function |TRIAMGULATE AUTOMATIC
Layer name |drives1.dtm
Object |1
Trisolation |1

| o apply || 3 Cancel |

L A

42. Following the prompts from the function line, click first the outer back string, and then
the outer floor string
43. Press ESC.

Repeat the process for the pillar.

44. Choose Solids > Triangulate > Between segments.
45. Enter the information as shown, and click Apply.

- !
Define the trisolation to be created @

Function |TRIAMGULATE AUTOMATIC
Layer name |drives1.dtm
Object |1
Trisolation |1

| o apply || 3 Cancel |

L A

46. Following the prompt from the function line, click first the top string of the pillar, and
then the bottom string of the pillar.
47. Press ESC.
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Modelling underground data Task: Modelunderground data

The underground result is displayed.

48. Savedrivesl.dtm.
49. Choose Solids > Validation > Validate object/trisolation.
50. Entertheinformation as shown, and click Apply.

o '
Validate objects and trisolations u
Layer name drives1.dtm
Report file |'ua|id - |

Object Range | |

Trisolation Range | |

Aktempt bo autocorrect problems
Set valid abjecks ko i@ Solid () Void

Calours For highlighting invalid triangles

Praoblem Highlight calaur

Holes

Intersecting kriangles

Invalid edges anly
Open edges MAGEMNTA

L0 I I < T % ]

Reversed triangles [y

| o Apply || 3¢ Cancel |
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Modelling underground data

The validation report is displayed.

Task: Modelunderground data

Layer:modl0.dtm

S0l1d validation report

object Trisolation Wwvalid oOpen/closed Connected Duplicate (removed) Invalid Edges Intersecting Reversed

1 wvalid Closed Connected
1 valid Closed Connected
Torals

S0l1id wvalidation report

o] ] o o

1] 1] o o

o L] o o
1/1

51. Choose Solids > Solids tools > Report volume of solids.

52. Entertheinformation as shown, and click Apply.

Surpac™ 6.6.1

-

Object report

Layer name |r:|ri1.-'esl .dtm

Locakion

ID number
Report Farmat
Decimals

Check averlaps
Report by

Elevation range

Elevation interval

Define the report file to create

drives

1

miok

]

O

i@ Total (7 Interval (7) Elevation Rangs

10

[ = Apply ][ 3¢ Cancel ]
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Modelling underground data

Task: Modelunderground data

The Solid Modelling Object report is displayed.

SOLID MODELLING OBJECT REPORT
Layer Name: drivesli.dtm

object: 1
Trisolation: 1
validated = true
Status = solid

Trisolation Extents

X Minimum: 14147.967 X Maximum: 14401.569
¥ Minimum: 11613.344 ¥ Maximum: 11702.817
Z Minimum: 716.840 Z Maximum: 745.155
surface area: 5349

Volume @ 12027

[# Note: To see all of the steps performed in this task, run _15_create_underground_model.tcl. You
need to click Apply on any forms presented.
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Using the triangulation algorithm

Using the triangulation algorithm
Task: Use the triangulation algorithm

1. Click Reset graphics .

2. Open bifurc2.str in Graphics.

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

i '
Specify view by bearing and dip ﬁ

Eearing |0
Dip |-15|

[ o Apply | [ 3¢ cancel |

e

Task: Use the triangulation algorithm

5. Choose Display > Strings > With string numbers, and click Apply without making any

changes to the form.
The bifurcation example is displayed.

6. Choose Solids > Triangulate > Triangulation algorithm.

7. Ensure that new algorithm with transforms is selected and click Apply.

-

Toggle stitch algorithm

S5

STITCH ALGORITHMS:
Enter stitch algorithm
i () new algorithm (7 ald algarithem with transforms @) new algorithm with transforms
| Apply | | 3 Cancel |

L

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

-
Define the tnsolation to be created

S

Function |TRIANGULATE AUTOMATIC
Layer name |bifurc2.str
Object |1

Trisolation |1

| o Apply || ¥ Cancel |
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Using the triangulation algorithm Task: Use the triangulation algorithm

10. Click string 1 and then click the rightmost segment of string 2 as shown:

11. Press ESC.

12. Click Reset graphics .

13. Open bifurc2.str in Graphics.

14. Choose Solids > Triangulate > Triangulation algorithm.

15. Ensure that old algorithm with transforms is selected and click Apply.

i '
Toggle stitch algorithm ﬁ

STITCH ALGORITHMS:
Enker skitch algorithm

(7 old algarithm ) new algorithm @) Bld algorithm with transforms () new algorithm with transfarms

[ g Apply ][ o Cancel ]

L A

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

fa '
Define the trisolation to be created ﬁ

Function |TRIAMGULATE AUTOMATIC
Layer name | bifurc2,str
Object |1
Trisolation |1

[ o Apply H 3 Cancel ]

L -y

18. Click string 1 and then click the rightmost segment of string 2 as shown:

19. Press ESC.
[ Note: The old algorithm with transforms also achieved a successful result but took
significantly longer. This demonstrates the principal difference between the new and old
algorithms (that is, the new one is much faster).

20. Click Reset graphics .
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Using the triangulation algorithm Task: Use the triangulation algorithm

21.
22.
23.

Open bifurc2.str in Graphics, and choose a similar view to that used before.
Choose Solids > Triangulate > Triangulation algorithm.
Ensure that new algorithm is selected.

-

L

.
Toggle stitch algorithm ﬁ

STITCH ALGORITHMS:
Enter stitch algorithm

(") old algarithm (@) hew algarith ) old algorithm with transforms ) new algorithm with bransforms

[ c&?.ﬂ.pply ][ o4 Cancel ]

24.
25.

26.

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

'l '
Define the tnsolation to be created ﬁ

Function |TRIAMGULATE AUTOMATIC
Layer name |bifurc2,str
Object |1
Trisolation |1

| o apply || 3 Cancel |

L A

Click the same segments as in the previous task.
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 Reset graphics .
28. Choose Solids > Triangulate > Triangulation algorithm.
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Using the triangulation algorithm Task: Use the triangulation algorithm

29. Entertheinformation as shown, and click Apply.

i ™
Toggle stitch algorithm M

STITCH ALGORITHMS:
Enker skitch algorithm

(7 pld algarithré ) new algorithm (7 old algorithm with transforms @ new algorithm with transforms

| o Apply || 3¢ cCancel |

[ Note: To see all of the steps performed in this task, run _16_triangulation_algorithm.tcl. You
need to click Apply on any forms presented.
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