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Introduction Overview

Introduction

Overview
There are many types of designs employed in underground mining. Although there are numerous
requirements for each design, Surpac can assist you to create any type of mine design.

Requirements
Before you begin this tutorial, you must have:

e Surpacinstalled

o basic knowledge of Surpac string files, editing tools, and how to constrain a block model and
colour it by attribute
[ Note: You can use the relevant sections of the Introduction tutorial to develop your

understandings of these tools in Surpac.

« the data set accompanying this tutorial
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Introduction

Workflow

Create stope (solid)

v
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v
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Workflow

[# Note: This workflow demonstrates the steps in this tutorial. There are other ways to achieve a result.
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Underground design concepts Terminology

Underground design concepts

Terminology

o Centreline —a line which represents the centre of a drive. You can use the centreline to create
solid models, or outlines for plots that are in plan view.

o Drive—atunnel, or opening in rock, also known as a drift, or crosscut.

o Stope—a 3-dimensional area (usually ore) which is to be mined out by blasting a series of long
holes or ring design holes.

Underground mine design concepts
There are many different scenarios where you might want to create an underground mine design.

In this tutorial, you will use:

o 3D solid models of designed stopes
« strings representing ore outlines at each level where a design is to be created

You will open files containing this data in Graphics, and then use various editing and point creation tools to
create the underground mine design.
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Setting up for this tutorial Setting the work directory

Setting up for this tutorial

Setting the work directory

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\underground_mine_design.

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\underground_mine_design.

Task: Set the work directory

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

Mavigakar Preview ol § X
Al Files (. *.*) -
' =% demo_data ,'

-1 MineSched_g0

quarry_demo

surpac_demo

=107 tutorials

advanced_underground_massive
block_modelling

drill_and_blast

dtrm_surfaces
geological_database
geostakiskics
graphical_sequencer

interpolator

inkraduction =
pit._design
platting

m

road_design
shared_tutorials
solids
streaming_files

&

Set as work directory [}

[
P

Open in Windows Explorer

[#

bel_scl Mew Folder
ISl nderground_mine_ é Refresh
underground_ring_d
e CDETXE
I open_file.tl
[#- share i start using Hub... i

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

Task: Copy planes

You need some planes to complete the stope design tasks.

1. From the C:\Users\Public\GEOVIA\Surpac\<version>\demo_data\tutorials\underground_
mine_design folder, copy planes\plan view\ogrndwithcrowns to the plan view folder under
your planes folder.

By default, your planes folder is C:\Users\Public\GEOVIA\Surpac\<version>\share\planes.
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Setting up for this tutorial Task: Copy planes

2. From the underground_mine_design folder, copy planes\vertical sections\stopesPillars,
planes\vertical sections\bmVert, and planes\vertical sections\sd1 to the vertical sections
folder under your planes folder.
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Creating stopes Stope design workflow

Creating stopes

In this tutorial you will use solids to represent the stopes. In some situations you will have existing solids
that conform to the mining constraints, such as the minimum mining width and the angle of the stope. If
you do not already have solids that conform to the practical mining constraints, you can use the Stope
Design and Stope Slicer features of Surpac to create these solids.

[ Note: You must have a licence for the Stope Design Tools module to use the Stope Design commands and
Stope Slicer.

In Stope design, you digitise polygons on planes and join them together to form a solid. With a shorter
distance between polygons, you create more detailed stope solids (and more planes and polygons). The
distance that you choose depends on how much detail you require. You also need to make sure that the
stope shapes you create are practically mineable. That is, you design the stopes so that your mining
equipment can mine the stopes and manoeuvre.

Stope design workflow
This tutorial uses the following workflow.

Display the block model (or solid).

Start a new stope design project.

Choose a plane and digitise a mineable shape around the ore body.

Choose another plane and digitise a mineable shape around the ore body.

Evaluate the stope polygons that you have digitised.

Continue moving from plane to plane, digitising polygons and evaluating stope polygons until
you reach the end of the ore body.

Create the design object to be used in the Stope Slicer.

8. End the stope design project.

ok wnN e

N

Getting started with stope design
To successfully use stope design you need:

« ablock model or solid representing the geological ore body
o planes that intersect the block model or solid
You will create one polygon on each of these planes, and project outwards from the polygon
to create the stope.
The underground_mine_design data set includes a block model and planes.

Before you start stope design, it is useful to set up your workspace with the toolbars that you will use later.
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Creating stopes Task: Display block model and set up toolbars

Task: Display block model and set up toolbars

1. Drag training.mdl into Graphics.
2. Constrain the block model to blocks whose gold grade is 0.3 or greater.

f Display

@ Hide

h’ Save

| Mew constraint

[
| ﬂ Remaove all cunstrairri@}

()= Colour by attribute

ﬁ Summary

_| #" Close
‘training -
Enter constraints E
Conskraint val
Consktraint name b - et vaues
Constraint type | BLOCK v | _ _
| Add | d |Block Constraint: gold == 0.3
b
qold v] [}= v] |U.3 |
[ Clear ] t
d
e
| StartAgain | F
a
h
i
]
k
|
4 [
kKeep blocks partially in the constraink
Constraint combination
Save conskraint to - |
[ hoply ] (36 Cancel |

3. Display the block model.
L' Tip: If you cannot see the blocks, select View > Zoom > All.

4. Right-click in Graphics, and choose 2D Planes mode.
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Creating stopes Task: Display block model and set up toolbars

5. Expand the Planes panel, right-click on plane sd1\7130N, and choose Set active.

Planes - B =

@& & G
A 0 VY

1,486 200E
&
B
saleld £

..... =
= sdi

..... i ?1?[|:_f9 Set actiﬁ

..... ']
@ 721€ @ Refresh

----- i 7250

----- i 7290 44 Move up

""" @ 733 WV Move down

----- i 7370

----- i@ 7410 %‘ Rename

""" i 7450 9 Delete

----- i 7490

..... #7530 Properties

..... A TETON

W Tip: If the block edges are not visible, click Draw block model as blocks or polylines in the
Planes panel.

Planes _ b = ﬁ}

14-:- ﬁng }

Draw block model as blocks or polylines

6. Drag the Digitise toolbar to Graphics to undock it.

Digitise b4

|F‘|::u|r1t mode Click to cycle through rm:udes |
7 AQOH

T
With the Digitise toolbar close to the block model, it is easier to create the polygons.

7. Right-click in the toolbar area, and choose Toolbars > Underground Design to show the Under-
ground Design toolbar which includes buttons for the Stope Design functions.

SEGE SE
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Creating stopes Task: Display block model and set up toolbars

8. Colour the block model by gold attribute using a Range for colour selection of
0,1,0.2;2,10,1;999.

Display
Hicle:

Save

Mew constraint

Remove all constraints

LS YA OF R T

Calour by attribute h

T

Summary
Close
£ training v|
Lo s s s <
Default Face
Default Edge B
Attribute to colour by E
Ranges for colour selection | 0,1,0.2;2,10,1;999
Colour Transtion
Apply transition when scanning
First colour
Last colour
Legend
Number of decmal places 2 |
Transparency
Mplrl'rm 0% 100%
L] ] ¥ 1
Save styles 7
7] [ o ety | [ 3€ Cancel |
Digitize x
-0 . SV La
o -\ -IUENANAAW
1,000Z
I:E=|:|:I:=|"
ﬁ
H =4
- alil
Gogz =
ooz
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Creating stopes Task: Start stope design project

9. Inthe Navigator, click the Legend tab, and expand the gold folder.
Legend

0
4
s

Legends -~
(=~ main graphics layer

DTM's and 30M's

Skrings

= kraining.mdl

=% gold

----- .Llndefined
----- Pooo-s0z20
----- Wcozo->040
----- B o.40->0.60
----- [Joeo->0.80
0.80 - 1.00
1.00 > 2,00
2.00->3.00
3.00 ->4.00
4.00 ->5.00
5.00 -> 6,00
6.00 ->7.00
7.00 ->8.00
----- []s.00->9.00
----- B ¢.00-> 10.00
----- I :0.00->995.00

t':j Mavigatar Legend

You can consider the deposit to be two distinct ore bodies, a larger ore body to the west, and a
thinner ore body to the east. In this document, the procedures are written on the assumption
that the western ore body will be mined.

Task: Start stope design project

You can use any of the following methods to run any of the Stope Design commands:

o click a button on the Underground Design toolbar
o typethe name of the function into the function chooser
o select the command from the Design > Stope Design tools menu

Each step in this document uses one of the previous methods.

. .

1. Click =% on the Underground Design toolbar.

2. Fillin the following details into the Project definition tab of the Start stope design project form:
« Project name: westl
o Planes group: vertical\sd1
o End plane: 7570N
e ObjectID: 1
o Name: westStope
o Report filename: west
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Creating stopes

Task: Start stope design project

Start Stope Designer project

Project definition | Block MndE||

"

(=]

Projeck name westl

Planes group -uertical,l'sdl

Created design abject
Extrude using () start and end planes
(@ planes containing digitis
Skart plane :?ISUn 'v:
End plane | 7570n -
Object ID |1

Mame |westStope

1]
(=8
4

Calaur

Warking layver design

Ore body arientation for palygonal evaluation
Dip |0
Dip direction |0
Report Setkings

Repart filename | west

Format | .nat - Surpac Mote File

ed polygons

[ gi?.ﬂpply ][ o Cancel ]

3. Select the Block Model tab.
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Creating stopes Task: Start stope design project

4. Fillin the Block Model tab as shown below.

o

-

Start Stope Designer project @

| Project definition | Block Model

Evaluate using block model
Block model braining.mdl

Block model settings
Specific gravity by = grtribute
i@ walus

-

Value 2.8

IUse partial percentages

Precision .3 - .
Orefrock bype attribute for classification :rl:ucki\,fpe -
Atkribukes Contained metal fackor  Metal units  Replace negatives wikh

Jguld 1 F; }I] &

-

[ oy Apply ][ 3¢ Cancel ]

5. Click Apply.
Because you have specified these block model details, the training.mdl block model will provide
data like gold grade, volume, mass, and contained metal, to the stope design process. By using a
Precision value of 3, any blocks that are partially inside the solid are sub-blocked into 512 blocks.
Only the blocks and sub-blocks, whose centroids are within the stope you are designing, are
included in volume calculations.

6. If plane 7130Nis not the active plane, right-click it in the Planes panel, and choose Set active.

o Tip: In some situations you might find it useful to use a cutting plane to hide parts of the
block model that are outside the area of interest.

7. Type CUTTING PLANE in the function chooser, and press ENTER.
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Creating stopes Task: Digitise stope outline

8. Dragaline from the lower left to the top right to hide the eastern ore body.

9. Press ESC to stop defining cutting planes.

Task: Digitise stope outline

Using the following procedure, you will digitise a string of the stope outline in section view. When you
started stope design, the Working layer field was set to design. This new layer is listed in the Layer
Manager.

These steps show you a quick way to create a polygon representing the outline of the stope.

1. Inthe Layer Manager, make sure the design layer is not hidden but is set to visible.

Layers

ﬂﬁﬂ main graphics layver
[

g

2. Inthe Digitise toolbar, click Create new points using the mouse, and digitise points around the
block model.

Digitise b4
+1

> - -ENID S L AL

Create new points using the mouse

You are viewing the data in section view so a 45 degree line represents a 45 degree stope
gradient.
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Creating stopes Task: Create polygon using Drafting tools

3. When you have finished digitising the polygon, right-click, and choose Close the current seg-
ment being digitised.

Plana

Paint
" Line

Triangle

L e

Drafting

Project selections to plane

i e o
K My -\* A
Close the current segment being digitised (0)

4. Press ESC.

Task: Create polygon using Drafting tools
When you create a polygon, you can use the drafting tools to apply more precision in the placement of
points and lines.

1. Choose Edit > Segment > Delete, and click on the polygon you created in the previous task.
2. Select Customise > Default Preferences.
3. Under Graphics > Tool settings, enter the following, and click Apply.

« Font size. 18

o Angle offset reference axis. Horizontal

e Angle snap.5

o Distance Snap. 2.5

Surpac™ 6.6.1

B Settings =
B = H 'y ¥
} GraphlcsI Eif & | = | =t B8]
-4 Display options
Pay op = Select tool settings
# Temporary markers o
. . Show hover highlights ]
# Viewer settings R X
R . Active layer selection colour I 255, 0, 255
# Cutting plane settings . X e
. Inactive layer selection colour [0, 255, 255
. Active layer hover highlight colour [1244, 180, 244
# Hardware settings . o
§ N Inactive layer hover highlight colour [ 165, 232, 232
Coordinate system/units . R -
Lightin Line weight multiplier 2
G:;a hiss colours Selection line skyle
P R Warning threshald 3,000
Presentation R R
Platting = Drafting mode settings
Files Line Colour I 255, 0,0
Alias files Highlight: Colour o, 255, 0
. Font size 18
Report writer " -
. Angle offset reference axis Horizontal
Macrao settings
- Angle Snap 5
Applications R
System Options Distance Snap 2.5
¥ P Offset Snap 1
Font size
Selects the font size (in points) for Feedback text on the
gizma.
U -\-y"" Apply | | o Cancel |
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Creating stopes Task: Create polygon using Drafting tools

4. Click the Create new points icon on the Digitise toolbar.

Digitise *

5. Digitise a point below the blocks and press 5 to activate drafting mode.
As you move the mouse you can see the distance to the next point and the angle to it. Because
of the settings you entered, you can create the next point at any number of degrees that is a
multiple of 5. This feature can help you enforce a minimum stope angle.

@ L=ft mouse click ko digitise a point, Crrl+l=ft mouse click Far edge Follow maode.

6. Digitise another point at the top right of the blocks at 35 degrees from the first point.
7. Digitise another point at 90 degrees from the last point, and a distance of 25.
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Creating stopes Task: Create polygon using Drafting tools

8. Press CTRL and click on the long line under the blocks to activate Edge Follow mode.

You can use Edge Follow mode to ensure that a line is parallel to another line.

9. Digitise a point that is 90 degrees from the lowest point in this polygon, and a distance of 25 from
that point.
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Creating stopes Task: Save and edit a stope design project

10. Digitise another point, and then close the segment.

Plans
Pairt
Line
Triangle

Drafting

Project selections to plane

o Pyl

digitised (0)

Task: Save and edit a stope design project

When you save a stope design project (.sdproj file), you also save a .swa file that records details like the files
that are open, and any block model constraints or colouring that you have applied. When you reopen the
.sdproj file, the .swa file is also opened.
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Creating stopes Task: Save and edit a stope design project

1. Click the Saveicon H on the Underground Design toolbar to save the stope design project.
2. Click Apply in the Save File form.

Save File ==

Layer Mame design

.

Filename [E50 -
Ouktpuk Format Type _Surpac Skring Files - |
Extension ..str - .

Options. ..

Purpose |Stope Designer digitised segments|  DTM{30M Options
Skring Range Force solid validation on save
File Format g peyt Farce rigid backwards compatibilicy

() binary

Save styles [

Skyles file name weskl =si

[ 4 Apply ][ 3¢ Cancel ]

3. Click the End Stope Design icon ﬂ on the Underground Design toolbar.
4. Reset Graphics and close the Training block model.

@ Display

@ Hide

Lr‘i? Save

; Mew constraint

;ﬁ Remaove all constraints

(- Colour by attribute

:ﬁ Summary

:Lh Close L}
Dynamic | §gé kraining -
When you reset Graphics, the default, dynamic plane is activated. If you display any files, the
data is not constrained to a particular plane and you have a 3D view of the data.

5. Drag westl.sdproj from the Navigator to Graphics.

Mavigator Preview ol I X

Al Files (.*.*) -
EoobE tel ) ugdes_solid2.dtm N

wlle ugdes_solid2. sk

- [ undergraund_mine_design.p

BB west1.con

wesu.su:bmj

westl.swa

The stope design project, and the westl.swa file are opened. The sd1\7130n plane is activated.
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Creating stopes Task: Evaluate stope polygon

You can modify any of the stope design settings at any time. With this data set, the final plane,
7570n, contains only one block that is within the constraint, so you will set End plane to the
previous plane, 7530n.

6. Click the Modify Stope Design icon ﬁ on the Underground Design toolbar.
7. Change Report filename to west2, and click Apply.
Repark Settings

Repart filename |west2

Format | .nak - Surpac Mote File -

[ @)Apply ][ o4 Cancel ]

Task: Evaluate stope polygon

When you have a polygon of the proposed stope, you can create a temporary solid from it to represent a
part of the stope.

]
1. Onthe Underground Design toolbar, click the Query block model button.
This button runs the EVALUATE STOPE POLYGON function which reports on grade, metal, mass,
and volume within each rock type. In this section of the ore body there are two rock types: c
(country rock) and g (quartz porphyry).

Evaluate stope pelygon @
Flane name 71300
Away |20
Taowards |20
Property Value
1 |Palygon Area 4312474 o
2 |palygon Violume 172498.972
3 |BM Mass 482737.5
4 |BM Violume 172406.3
5 |c_gold_grade ]
6 |c_gald_metal(g) ]
7 lc_mass 433846.9
8 |c_volume 154945.3
9 |g_gold_grade .72
10 |q_gald_metal(g) 133014.93
11 |g_mass 48890.6
12 |g_walume 17460.9 i
[ o Apply ] [ ¥ Cancel ]
2. Click Apply.

Atemporary solid is created, in the design_evaluation_solids layer in Graphics. This solid is
projected to the edges of the plane.

[{ Note: Because the Dip and Dip direction that you entered are both 0, the projection is
perpendicular to the plane.
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Creating stopes Task: Move points

3. Inthe Layer manager, show the design_evaluation_solids layer.
Layers MNew oy 1 =

(@] * main graphics layer
=] design

R E——

4. Right-click in Graphics, and choose 3D Planes mode.

5. Inthe Planes panel, click Set large projections to show the data outside the plane that is cur-

rently active.
6. Rotate the view.

The temporary solid is approximate. It is useful for highlighting locations where you might adjust
the points of the polygon to include more ore or to exclude more waste.

Task: Move points
At any time you can make adjustments to the polygons and recreate the temporary solid (and the final
solid) quickly.

[ Note: The Move tool works on the active plane, even if it is an oblique plane.

1. Right-click in Graphics, and choose 2D planes mode.
2. Hide the design_evaluation_solids layer.
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Creating stopes Task: Move points

3. Ifthe blocks are not displayed, choose Draw triangulations as triangles or polylines in the

Planes panel.

4. Select Create > Points > Insert after an existing point, and click Apply in the Edit/Enter a point
form.

-

Enter/edit a point @
Function INSERT
Skring 1
¥ value |l
Hvalue |1574.023

Zwvalue |1010.173
Descriptions

Descripkion

[or] g

-

| o apply | [ 3 cancel |

5. Create a point near the top of the polygon on the left.

6. Press ESC to finish adding points.
7. Select Edit > Point > Move.

8. Dragthe point at the top to the right and down.
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Creating stopes Task: Move points

9. Press ESC.

10. On the Underground Design toolbar, click the Query block modelﬂ button.

Plane name |?13IDN

Away |20

Towards |2n

Property

11. Click Apply.
The Evaluate stope polygon form shows the same gold grade in the quartz as before but less
mass and volume, in particular less mass and volume of country rock.
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Creating stopes Task: Create and evaluate subsequent polygons

Task: Create and evaluate subsequent polygons

After you have created and evaluated the first polygon, you can activate each of the other planes, and
create a polygon on each plane.

1. Select Customise > Default preferences.
2. Under Coordinate system/units, set Grade units to angle, and click Apply.

'3 Settings @

Graphics mE 4l | = | B2 8]
_ Coordinate system/units = Coordinat = : —
______ o DI —— oordinate system/units

: World quadrant North-East
“.fp Axis labels and name orid quadran ) orth-as
Lighting =l Measurement options
" Distance uniks mekric
Graphics colours ]
Prasentakion Angle units degrees
Plattin (Gradeunits  Jange |
Ci d Mass units TONNES
Scale Fack 1
Alias Files cale ractar

Repart writer
Macro sekkings
Applications
Syskem Options

Grade units

Gradients used in the GRAPHICS module can use a values which is
expressed as a percentage, a "1 in x|" ratio, ar as an angle.
‘When using an angle, the angle musk be expressed in the anale
1 mn ¥ | lunits defined by the |"anale uniks)" option above.,

l@ | o apply || 3¢ Cancel |

3. Press F12 to activate the next plane.

The cutting plane you previously defined is now cutting into the ore blocks in this plane. You can
remove the cutting plane by running CUTTING PLANE REMOVE.

[{ Note: You cannot run DELETE CUTTING PLANES unless you exit stope design. Run CUTTING
PLANE REMOVE instead.

o Tip: If a solid is obscuring your view, click Draw triangulations as triangles or polylines
to hide it.
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Creating stopes Task: Create and evaluate subsequent polygons

4. Inthe function chooser, type CUTTING PLANE REMOVE, and press ENTER.

5. Start a new segment, digitise a polygon around the ore body, and press ESC.
Digitise b4
+1

o - -LEND YL 4%

Create new points using the maouse

zration DIGITISER. DIGITISE
zration DIGITISER. DIGITISE

DIGITISE (D)

% <0.000 % 30.591 angle @ Digitise a paint using

The Status bar displays the gradient from the last point you digitised to the pointer position. The
gradient is displayed as an angle because you selected angle for the grade units in the Settings

form. Viewing the grade units as angles is an alternative to using Drafting mode to ensure you
honour a particular slope angle.
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Creating stopes Task: Create and evaluate subsequent polygons

6. On the Underground Design toolbar, click the Query block model. button, and click Apply.

Evaluate stope polygon @
Flane name |71700
Awmay |20
Towards |20
Property Value
1 |Palygon Area 11275 o
2 |Palygon Vialume 450999,998
3 |BM Mass 1262800.0
4 |BM Violume 451000.0
5 |c_gold_grade ]
& |c_gold_metal(g) ]
7 |c_mass 1009750.0
g |c_volume 360625.0
9 |g_gold_grade 5.08
10 |q_gald_metal{g) 1284368.79
11 |g_mass 253050.0
12 |g_walume 90375.0
l‘\i;; Apply ] [ o Cancel J

7. Right-click in Graphics, and choose 3D Planes mode.

Show the design_evaluation_solids layer.

9. Click Set Large Projections in the Planes panel.
Graphics shows the new working stope design in context. You can rotate the view to see how the
stope design is progressing.

©

You might decide to increase or decrease the size of this part of the stope. To do so, you can edit
the stope polygon and then evaluate it again.

10. Right-click in Graphics, and choose 2D Planes mode.
11. Hide the design_evaluation_solids layer.
12. Inthe Planes panel, click Revert to plane corridor.

Surpac™ 6.6.1 Page 29 of 88 Underground Mine Design



Creating stopes Task: Create design object

13. For each remaining plane up to 7530n, activate the plane, digitise a polygon, and evaluate the

ore body.

Task: Create design object
After you have created polygons on each part of the stope, you can create a final solid from it to represent

the stope.

Right-click in Graphics, and select 3D planes mode.
In the Planes panel, click Set large projections.
Select Design > Stope Design tools > Create design object.

Hide the design_evaluation_solids layer.

N -
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Creating stopes Task: Create design object

5. Areportis also created that shows details of the new stope.

Stope Designer Created Object

Design Object properties

Property Value
Object 1
Trisolation 4 (westStope)
Validated true
Status solid
Volume 4771245
Surface area 259184

X Minimum l408.841
X Maximum 1543.445
Y Minimum 7110.000
Y Maximum 7550.000
Z Minimum 231.164
Z Maximum 1001.902

Block Model properties

Property Value

BM Mass 13359355.1
BM Volume 4771188.2
c_gold grade a

c_gold metal(g) 0

C_Mass 106358174.2
c_volume 3799705.1
q_gold_ grade 3.a2

g _gold metal (g)

10232194.81

q_Mmass 2678216.4
g_volume 956505.9
3_gold_grade 5.38
3_gold metal (g) 225793.48
3_mass 41964.5
3_volume 14987.3

6. Select Design > Stope Design tools > Save Stope Designer project.
7. Savethe design layer as finalStope.

P

Save File ==
Layer Mame design
Filename e -
Ouktpuk Format Type .Surpac DTM Files -
Extension | .dtm -
Dptions. ..

Purpose | Stope Designer digitised segments

Skring Range
File Farmat

@) kext

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

(71 binary

Save styles [

Skyles file name weskl . ssi

[ c@;.ﬁpply ][ o4 Cancel ]
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Creating stopes Task: End stope design

The new stope design object is saved as finalstope. In addition, the .sdproj file is saved, and also
a .swa file that records the location of all data and your view of it.

* Caution: If you have already created the design object, and later want to move a pointin a
polygon, and then recreate the design object, you must first delete the following objects:

o thefinal solid that stope design previously created

e any new segments at each end of the solid
You cannot create the new object without deleting the end segments. If you do not delete the
existing solid, stope design will merge the existing solid with the new solid, to create a new solid
that is likely to be invalid.

= Tip: Use DRAW LINES to see the segments, and use SEGMENT DELETE to delete them. Use
OBJECT DELETE to delete the solid.

8. Savethe evaluation solids as evalSolids.

i =

Save File @

Layer Mame design_evaluation_solids

Filename evalsolids -
Ouktpuk Formakt Type _Surpac DTM Files - |
Extension | .dtm -
Options. ..
Purpose DTM.I'3DM Options
Skring Range Force solid validation on save
File: Format @ text Farce rigid backwards compatibility
1 binary

Save styles [

Skyles file name 551_STYLES:styles.ssi

@ [ =4 Apply ]l 2% Cancel ]

The polygons and the temporary solids are stored as evalSolids.

Task: End stope design

You can use this function to save your stope design project and close it.

1. Click the End Stope Design button on the Underground Design toolbar.

. 7 - SO Y mEm

e S e

* nd stope design mode and return to standard ﬂraphics mndeL
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Stope Slicer Task: Slice by elevation

Stope Slicer
Stope Slicer takes a valid solid and cuts it into levels (horizontal) or stopes (vertical), (or both levels and
stopes).

As well as specifying the solid you want to slice, you can specify solids you do not want to slice. For example,
you can exclude development workings and tunnels that intersect the mining solid.

You can slice levels by elevation or by using planes. You can create crown pillars between the levels.

In this tutorial, you will use several different solids to experiment with the different slicing methods.

ey
R M 5

1. crown pillar
X M N s i

z i V. w
L TTT—=g—

Task: Slice by elevation
To get familiar with the basics of Stope Slicer, you will perform a simple task, slicing a solid by elevation.

1. Click Reset Graphics.
2. Close any block model that is open.
3. Drag finalstope.dtm into Graphics.
[{ Note: If you have not created finalstope.dtm, use the finalstopeZ.dtm that is supplied with

the data set.

z
4. Click Section view b on the Navigate toolbar.
lichgeovialsurpachbl demo_data\tutonials\underground_mine_design (Profile:)

ines  Inguire  Filetools  Survey Datasbase Surfaces  Solids  Block model  Design Plotting Custom

E1E @

Section view
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Stope Slicer Task: Slice by elevation

5. Ifthe Underground Design toolbar is not already displayed, right-click in the toolbar area, and
choose Toolbars > Underground Design to show the Underground Design toolbar.

6. Click % on the Underground Design toolbar to start the Stope Slicer.
7. On the Slicing tab, click Select, and click on the ore body in Graphics.

i "

Stope Slicer @

:5licing || Exclusions | Naming I Block Model | Resultsl

Selected object

Active layer: .Finalstupe.dtm -

Object |1

Trisalation |1

8. Inthe Slice section, select Levels only.
9. Inthe Slice using section, select Elevation.
You can also slice levels using planes, if you have created the planes already.

10. Inthe'From To'table, enter From: 820, To: 890, From: 900, To: 950, and From: 960, To: 1010.

i =

Stope Slicer @

Slicing | Exclusions | Naming | Block Model | Result5|

Selected object

Active layer: .Finalstupe.dtm -

Object |1

Trisolation |5

Slice | ") Levels and Stopes

i@ Levels only

(") Stapes anly
Stope method |Planes -
Levels
Slice using | Eleyation -
From To
1 |g20.000 290,000 =
2 |900.000 950,000
3 |980.000 1010

Crown pillars will be created from any gaps left between levels.

| « Apply || 3¢ Cancel |
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Stope Slicer Task: Slice by elevation

11. Click Apply.

=

The ore body is sliced into three stopes with two crown pillars in between. By default, crown
pillars are displayed in yellow.

In the Layer Manager, you can see two new layers, one for the stopes, and one for the crown
pillars. In this example there are no (vertical) pillars, but there are (horizontal) crown pillars.

12. Click the crown pillars layers to make it invisible.

o o —
(Name)
(Description)

@'ﬁ' Properties % Tool properties z

Layers New gt R X t
X

EI% main graphics layer
[][=|fg fnalstope.dtm

ﬂ% stopes

S0 crown pillars

TOOL SELECT

N 7441.073 3{ 2399.015 Z 973.571 str = 1|0.000 angle| 30 | Vertical | Dynamic | @8 training -

The stopes layer and the crown pillars are not yet saved. You do not create files for the stopes
and for the crown pillars until you save the layers in which they are temporarily stored.
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Stope Slicer

13. Inthe function chooser, type SAVE ALL LAYERS AS.

Task: Slice by elevation

Save all layers as E
Outpak Foemak bvpe _Sl.rpae Bl -
Oukput derasctory apbion
tothe crignal drectory i@ ko a specific dinectory
ChedTict oubput drectony [1Qeceinl furpad|Bh. TFT demg gt b Dl ons DN gty -
Files  Options
Saving bayers information
| Save ol lpvers | 5w ol styles
S Laver Fizniame Purposs Sove shyles  Shvlas flanams
! 4] oownplas  grown_pllars | | eriven pllaes, 450
2 | H ereldm prel | | L red_gmas
3| ¥ stepes Bhoes | | stopes.ssl
@ (oo ] (3¢ comce |
14. Click Apply.

[§ Note: To make sure that the stopes are always displayed with the same colour (red in this

example) you must select the Save all styles check box.

15. On the Tools toolbar, click the Select tool, and choose Select Segment\Trisolation.

Surpac™ 6.6.1

io_data‘tutorials\ugbetatesttips (Profile:)

I Swurvey Database Surfaces

RS IR A SR

@ Select

Sk Select Point/riangle

|l£} Select SegmertiTrisolation

@ Select medium sized objects like s
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Stope Slicer Task: Slice by stopes

16. Select one of the stopes in Graphics.

Properties o R X
= Details
Trisolation 1
Triobject 2
Mame _B
Layer skopes
Valume 1.95138e+006
Triangle count 246
Status closed (solid)
Validated true
= User Data
Level From 300
Level Ta 950
Type skope
(Name)
(Description)
o Properties L‘}@ Tool properties J
Layers M o R X
ﬂ% main graphics layer
[¥][=|lly  finalstope.dtm
aved H = pub al<n} d pd oo_ o e II.‘ Jrld Jerdro _ 'I' iJ =
=%y stopes Saved c:\users|publicigeovialsurpac|66_1064|dema_data\tutarialsiunderground_mine_design)stop:
Warning: No data Found, Ignoring the layers : main graphics layer.

SAVE ALL LAYERS AS

Y 7441.073 [Xzsgg.ma |2 1021,987 str = 1/0.000 angle| 30 | Vertical | Dynamic | @training

The Properties pane displays some details of the stope.

Task: Slice by stopes
This procedure shows you have you can slice a solid vertically to create stopes. You can use planes or a
centreline to define the stopes. This example uses a centreline.

1. Click Reset Graphics.
2. Open middle.str.
3. Open orel.dtm in Graphics.
The ore body is displayed in plan view. The elevation of the centreline is greater than the

elevation of the ore. The centreline does not need to be draped over the ore body.
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Stope Slicer Task: Slice by stopes

In the function chooser, type STOPE SLICER, and press ENTER.
Click Select, and select the ore body.

For the Slice option, select Stopes only.

For the Stope method, select Centreline and length.

- -

Stope Slicer @

Slicing | Excclusions | Naming I Block Model | Resultsl

Nous

Selected object

Active layer: | orel.dim - | Select

Object |1
Trisolation |1
Slice Levels and Stopes
Levels only

@ Skopes only

Stope method | Centreline and length -

8. Click Select centreline.
9. In Stope length, type 40.
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Stope Slicer

10. In Pillar length, type 10.

Centreline

l Select centreline

Task: Slice by stopes

Layer

1 |midde

Skring

|1

Segmenk

|1

Stopes
Stope length |40
Pillar length |10

11. Click Apply.
The ore body is sliced, and the Layer Manager shows two new layers: one for the stopes and one

for the pillars.

Surpac™ 6.6.1
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Stope Slicer Task: Define exclusions in stope slicing

Layers M = L«E ¥
E% main graphics layer
=5 oret.dtm
=Ty middle.str
[®] g * stopes
] (P * pillars

% 7120.507 ¢ 1232.870 Z 250,000 s

Task: Define exclusions in stope slicing

You can exclude a valid solid from a stope when you slice so that the volume of the excluded solid is not
included in the stopes (or pillars or crown pillars) that you create. This is useful when you have drives, or
existing workings, that are already modelled as solids.

1. Click Reset Graphics.
2. Open ugdesAlt.dtm.
3. Open stopesAlt.dtm.

=
4. Click the Section view icon u on the Navigate toolbar to view the data in section view.
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Stope Slicer Task: Define exclusions in stope slicing

5. Rotate the image so you can see the three drives.

Type STOPE SLICER in the Function Chooser, and press ENTER.

Select the Exclusions tab.

Click Select, and, in Graphics, select one of the three blue-green drives.
Select the other two blue-green drives in the same way, and press ESC.

© 0 N

i o

Stope Slicer @

| slicing |§E¥€C|U5iﬂl'l5 | Naming | Block Model | Result5|

Excluded Objects
Select
Layer Object Trisaolation
1 |ugdesalt.dtm 4 5 &
2 |ugdesalt.dtm 4 @
3 |ugdesalt.dtm 4 1

You have specified to exclude the three drives.

10. Select the Slicing tab.

11. Click Select, and select the stope on the left.

12. Select Levels and Stopes.

13. Forthe Stope method, select P1anes.
[# Note: If P1lanes is not listed in the Stope method list, you do not have any horizontal planes
available. You can copy the planes supplied with this data set to your planes folder, and then
right-click in the Planes panel, and click Refresh. The default planes folder is
C:\Users\Public\GEOVIA\Surpac\<version>\share\planes.

14. For Slice using, select Planes.
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Stope Slicer

Task: Define exclusions in stope slicing

15. Fillin the 'From plane To plane'tables, and the Stopes section, as shown.

Stope Slicer E

Slicing | Exclusions | Naming I Block Model | Resultsl

Selected object

Active layer: | stopesalt.dtm - [ Select ]
Object |8
Trisolation |1
Slice @) Levels and Stopes
() Levels only
(") Stopes only
Stope method [P'Ianes -
Levels
Slice using |planes -
Plane Group plan/ogrndwithcrowns -
From plane To plane
1 |220el 2306l A
2 |940el 250l
3 (960l 270l
i
Skopes
Plane group ['u'erticalj'stnpespillars -
From plans To plane
1 |7110n 7150n -
2 |7160n 7200m
3 172100 7250n
4 |7260n 7300n -
i

[ 4 Apply ][ 3¢ Cancel ]

16. Click the Results tab.
17. Inthe New stopes layer field, type stopesNew.

Surpac™ 6.6.1
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Stope Slicer Task: Define exclusions in stope slicing

18. Inthe Output Report File Name field, type ex1.
Stope Slicer ﬁ

| Slicing | Exclusions | Naming I Block Model | Results

Solids created

Mew stopes layer |stnpesNew |
Randomise colours
Stopes start colour S W RS TRR s kA u
Stopes end colour (EURES R RiESES ] u

Colouring method & reset at each level

(7 conkinue across levels

Mew pillars layer |pillars

ETER sl =0. 71 g=0.31 b=0.00

Mew crown pillars laver |crown pillars

Crown pillars colour r=1.00 g=1.00 b=0.00

Save report ko a file (optional)

Repart filename exl - |

Farmat | .csv - Comma Separated (Spreadshest) - ]

19. Click Apply.

I
i

The solids that are created have holes where the drives were.
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Stope Slicer Task: Slice to a target tonnage

20. Right-click on ex1.csv in the Navigator, and choose Open.

A B Cc D E F G H I ] K L
1 Ob'ECtID.TrisUIatiUn ID Name Type Level plane group Level From Level To Stope plane group Stope From Stope To Object Volume
2 1 1_01A stope Plan/ogrndwithcrowns 920El 930El Vertical/stopesPillars 7110N 7150N 1752.4
3 2 1_01B stope Plan/ogrndwithcrowns 920E| 930€l Vertical/stopesPillars 7160N 7200N 1877.7
4 1 1 _01B_pillar pillar Plan/ogrndwithcrowns 920El 930El Vertical/stopesPillars 7150N 7160N 486.2
5 3 1_01C stope Plan/ogrndwithcrowns 920El 930El Vertical/stopesPillars 7210N 7250N 1617.4
6 2 1 _01C_pillar pillar Plan/ogrndwithcrowns 920El 930El Vertical/stopesPillars 7200N 7210N 508.3
7 a4 1_01D stope Plan/ogrndwithcrowns 920El 930El Vertical/stopesPillars 7260N 7300N 1335.2
8 3 1 _01D_pillar pillar Plan/ogrndwithcrowns 920E| 930€l Vertical/stopesPillars 7250N 7260N 3316
9 5 1 _01E stope Plan/ogrndwithcrowns 940El 950El Vertical/stopesPillars 7110N 7150N 965.4
10 1 1 _01E_crownpillar crownpillar Plan/ogrndwithcrowns 930El S40El Vertical/stopesPillars 7110N 7150N 1218.7
11 6 1_01F stope Plan/ogrndwithcrowns 940El S50El Vertical/stopesPillars 7160N 7200N 1083.6
12 4 1 _01F_pillar pillar Plan/ogrndwithcrowns 940E| 950El Vertical/stopesPillars 7150N 7160N 302.7
13 2 1 _01F_crownpillar crownpillar Plan/ogrndwithcrowns 930E| 940El Vertical/stopesPillars 7160N 7200N 1324
14 3 1 _01F_pillar_crownpillar pillar_crownpillar Plan/ogrndwithcrowns 930El S40El Vertical/stopesPillars 7150N 7160N 341.5
15 7 1_01G stope Plan/ogrndwithcrowns 940El 950El Vertical/stopesPillars 7210N 7250N 1277.9
16 5 1 _01G_pillar pillar Plan/ogrndwithcrowns 940El 950El Vertical/stopesPillars 7200N 7210N 304.9
17 4 1 _01G_crownpillar crownpillar Plan/ogrndwithcrowns 930El S40EI Vertical/stopesPillars 7210N 7250N 1442.4
18 5 1 _01G_pillar_crownpillar pillar_crownpillar Plan/ogrndwithcrowns 930El 940El Vertical/stopesPillars 7200N 7210N 326.5
19 8 1_01H stope Plan/ogrndwithcrowns 940E| 950€l Vertical/stopesPillars 7260N 7300N 1362.8
20 6 1 _01H_pillar pillar Plan/ogrndwithcrowns 940El 950El Vertical/stopesPillars 7250N 7260N 379.8

The report shows you the volume of each stope, pillar, and crown pillar.

Task: Slice to a target tonnage

You can slice the stopes so that the stopes are as close as possible to a specific volume or tonnage. If you
have a block model in the same location as the solid you are slicing, you can create a report that shows the
tonnage and the mass of your resource in each stope.

Click Reset Graphics.

Open stopesAlt.dtm.

Open ugdesAlt.dtm.

Drag training.mdl into Graphics.

In this data set, the solids have been placed in the same location as this block model. The values
of each of the attributes in the block model have not been modified. Therefore the grade values
are unrealistic. However, the data is sufficient to demonstrate how the STOPE SLICER function
works.

HwnN e
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Stope Slicer

Task: Slice to a targettonnage

5. To confirm that the block model is in the same location as the solids, display the block model,
and apply a constraint to display gold > 0.3.

6. Hide the block model again, so it is easier to work with the solids.

7. Run STOPE SLICER.

8. Right-click in the Trisolation field, and choose Last Value for all Fields.
(e

Stope Slicer

Slicing | Exclusions | Naming | Block Model I Resull:s|

Selected object

Active layer: | stopesalt.dtm -

[ Select ]

Object |5

Trisolation

1

Last value if blank

Slice 5
@ LE“| Last value for all figlds L\‘;
) Levs cut
(7 Stop Copy
Stope method | Planes Paste
Levels
. . Figld Help
Slice using | planes Eorm Hel
arm He
Plane Group | planjoc °

From plane Last value
Constart...
1 |92EJE:I _—
Application
2 |94na| ,

[§ Note: This step is effective only if you have just completed Task: Define exclusions in stope

slicing.
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Stope Slicer

Task: Slice to a target tonnage

9. Forthe Stope method, select Start, plane, length and target.
10. Fillin the Stopes section of the form as follows.

i

Stope Slicer

Slicing | Excclusions | Naming I Block Model | Resultsl

Selected object

Active layer: :stupesalt.dtm -

Object |8

Trisolation |1

Slice @) Levels and Stopes

i) Levels only
() Stopes only
Stope method Start plane, length and karget -
Levels : .
slice using | planes -
Plane Group iplanj‘ngrndwithcrnwns -
From plane To plane
1 |9z0el 930l &
2 |g40el 050l
3 960l 570l

Skopes
Plane group
Start at plane
Skope length

Fillar length
Target

Targek value

Crown pillars will be created from any gaps left between levels.

.uerticalj'l:um'u'ert -
7100v -

10

10

@ Tonnage
(7 Valumne

500

[ o Apply ][ 3¢ Cancel ]

You have specified that STOPE SLICER will try to create stopes that are 10 units in width, but that
ifthetonnage (volume * density)ofanystopeis less than 500, that stope is increased in
width by another 10 units. The new stope tonnage is then calculated and if it still does not meet
the target of 500 tonnes the width is increased by another 10 units. This process repeats until
every stope meets the target of 500 tonnes.
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Stope Slicer

11. Select the Block Model tab.
12. Fillin the form as follows.

P

Task: Slice to a target tonnage

Stope slicer

| slicing | Exclusions | Naming| Block Model | Resultsl

5

Evaluate using block maodel
Block model Eraining.mndl

Block maodel settings

Spedific gravity by = arkribute

@ value
1.2

Value

|Use partial percentages

Precision |2 -

Orefrock bype attribuke For classification :rcucld:ype -

Attributes Mekal uniks

Jgald 1 |g

Caontained metal Factar

Replace negatives with

p

[ c@}.ﬂpply ][ J& Cancel ]

You have specified that the density of each block in the block modelis 1.2. Blocks that are
partially inside the solid are sub-blocked into 8, and those blocks are divided into 8 again. Those
blocks and sub-blocks whose centroids are within the solid, are included in the stope slicing
report. The report will show gold grade, ore/rock type, and contained metal for gold.

° Tip: Alternatively, you could use the sg attribute in the block model instead of a constant

density value.

13. Select the Results tab, and, in Report Filename, type ex2.
14. Click Apply.
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Stope Slicer

Task: Slice to a targettonnage

15. Select a trisolation to see properties for the slice, including more detailed information, such as
gold grade and contained metal.

Properties =] ks
= Details
Trisalation 1
Triobject 12
MName _0iL
Layer stopesnew
Valume 538.504
Triangle counk 66
Skatus closed (solid)
Validated krue
= User Data
BM Mass 646.9
BM Volume 539.1
Level From 940El
Level Ta 350El
Level plane group Planjogrndwithcrowns
Object Mass 646,2
Stope From 80
Stope Length 20
Skope To 100
Type stope
c_gold_grade ]
c_gold_metal{g) ]
C_mass 300.0
c_volume 250.0
q_gold_grade 2.74
q_gold_metal{g) 949.6
q_mass 346.9
g_volume 289.1
16. Open ex2.csv.
K L M M (0] P Q R s
Object Volume Object Mass BM Mass BM Volume b_gold_grade b_gold_metal(g) b_mass b_volumec_gold_gric
858.9 1030.7  1096.9 914.1 0 i} 0 i}
451.2 541.4 543.8 453.1 0 0 0 0
4423 530.8 581.3 434.4 0 0 0 0
486.2 583.4 618.8 515.6 0 0 0 0
487.5 585 600 500 1.23 322.88 262.5 218.8
529.9 635.9 637.5 531.3 1.23 357.47 290.6 242.2
477.6 573.1 581.3 434.4 0 0 0 0
382.7 459.3 459.4 382.8 0 0 0 0
508.3 610 600 500 0 0 0 0
479.9 575.9 600 500 0 [} 0 [}
423 507.5 515.6 429.7 0 0 0 0
364.7 437.6 450 375 0 0 0 0
681.4 817.7 825 687.5 0 0 0 0
374.9 449.9 450 375 0 [} 0 [}
681.4 817.7 815.6 679.7 0 0 0 0
278.9 334.7 346.9 289.1 0 0 0 0

For each stope, pillar, and crown pillar, the report shows gold grade and mass by rock type.
There are two rock types in the block model: o and r.
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Creating a centreline design Task: Slice to a targettonnage

Creating a centreline design
Task: View the data

1. Open stopesl.dtm in Graphics.
2. This file represents two parallel ore zones.
3. Open ugdes_finall.dtm in Graphics.

4. Click the eyeicon in the Layer Manager for stopes.dtm to hide the stopes layer.

Layers ﬂﬁl o =
ﬂff]ﬂ main graphics layer
=W stopesi.dim

=Ty wedes_finall.dim

5. Choose View > Surface view options > Hide triangle faces to hide the drives.
6. Choose Display > Strings > With string numbers.
7. Enter the information as shown, and click Apply.
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( Drawing ﬁw

Draw Strings ) |
Layer name _ugdes_ﬁnall.dtm v

String range | 10,11
Seg range

Seg pnk range

Desc field number d1 -
Text Alignment ::i -
Position of text in segment = Al paints @) First paint () Centroid
| Apply | [ 3 Cancel |
L ~

Strings 10 and 11 represent the centreline string numbers in the final design.

The centreline string is displayed.

<

X

Task: Create a centreline between ore zones

Click Reset graphics.

Open lev215.str in Graphics.

Open stopesl.strin Graphics.

Spin the data around to get an idea of how the strings are formed in 3D space.

Choose Display > Strings > With string numbers, leave the fields blank and click Apply to dis-
play all strings with numbers.

6. Choose Inquire > Point properties, and click several different segments.

[ Note: The string numbers correspond with the Z value of the strings.

e wnN e

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

®©
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Task: Slice to a targettonnage

Drawing

S

|Draw Strings
Layer name

String range

Seg range

Seg pnk range
Desc field number

Text Alignment
Position of text in segment

:stnpesl K-ing

200
dl -
™ —

(") All points @) First point () Centroid

[ -ci?npply ][ o Cancel ]

L

10. Inthe Layer Manager, right-click main graphics layer and choose Make active.

Layers

=] g

=g lev215.str
|[=|(l5 stopesl.str

% Make active

Visible
Selectable
Faces wisible

Edges wvisible
Edge lighting

Colour interpalation

Mo shading

Smooth shading

Accurate smooth shading

The main graphics layer currently does not contain any data.

As shown in the final design previously, the string used to create the main drive between the two
ore zones is string 10.

11.
12.

13.

Surpac™ 6.6.1

Click the Design string number button IEI on the Status bar.
Enter the information as shown, and then click Apply.

Set the design string number u

Skring number |10 |

[ @?Apply ][ o Cancel ]

Choose Create > Digitise > New midpoint.
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14. Click two points on the north end of the ore zones to create a point midway between the two
selected points, as displayed.

A\

15. Click two points on the south end of the ore zones to create another point midway between the
two selected points, as displayed.

L.

16. Press ESC.

The Z value of the created points will be equal to the average of the Z values of the two
selected points. In this case, where the Z value of both points is 200, the Z value of the new
points will also be 200.
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17. Click the point mode drop down, and select Change point mode.

EEREICNN

3 Add poirt mode
\\ Insert point mode
.:,[E* Change point mode

18. Choose Create > Points > On line between any points.

19. Click the first point created in string 10 (that is, the point to be moved), and then click the second
point created in string 10.

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

ra !
Locate a point on a line Iﬂ

() Fraction

(") Slope Distance

Distance 50

[ o apply | [ 3¢ cancel |

L= A

The point will be moved 50 metres as displayed.

L.

21. Press ESC.

22. Choose Create > Points > Insert point mode.

23. Choose Create > Points > Multiple points by subdividing.

24. Click the northern end of string 10, then the southern end of string 10.
25. Enter the following information, and click Apply.
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Task: Slice to a targettonnage

Subdivide a line

S

Distance between new points |50

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

[ -;i?.ﬂ.pply ][ o Cancel ]

L

The centre string is displayed.

m
o
L.,
26. Press ESC.
27. Choose Display > Point > Numbers.
28. Enter the information as shown, and click Apply.
'l '
Drawing ﬁ
Draw Segment poink nur_nhers |
Layer name | main graphics layer v

Surpac™ 6.6.1

String range

Seg range

Seg pnk range
Desc field number

Text Alignment
Position of text in segment

dl

[ -@;Apply ][ oL Cancel ]
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The points inserted along the centreline are displayed.

These points will be the starting points for the access drives to the ore zones.

29. Savethe centreline string to the file ugdesl.str.

[# Note: To see all of the steps performed in this section, run _01_create_centreline_between_ore_
zones.tcl. You need to click Apply on any forms presented.

Task: Create access drives to the ore zones

1. Click the Design string button on the Status bar.
2. Enter the information as shown, and click Apply.

Set the design string number lﬂ

String number |11

|« Apply || 3 Cancel |

3. Choose Create > Points > Add point mode.
Choose Create > Points > By angle.
5. Click point 2, then point 1.

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

-

Locate point by angle, distance and design grade M

Gradient and angle

Units (@ angle () percentage () "1 inx" ratio
Gradient |0

Angle | 0.0000
Diskance

Along () slope @ haorizontal
Diskance |0
Angle in various units of measurement
Angle units |degrees

angle |0

percenkage |0

ratio 1 in {100000000

| o apply || ¥ Cancel |

L A

7. Without cancelling the previous function, click point 2, and then click point 1.
8. Enter the information as shown, and then click Apply.

Locate point by angle, distance and design grade ﬁ

Gradient and anale

Units @ angle () percentage () "1in %" ratio
Gradient |0

Angle |120.0000
Distance

Along () slope (@) horizontal
Diskance |50
Angle in various units of measurement
Angle units | deagrees

angle |0

percentage |0

ratio 1 in | 100000000

[ w Apply H ¢ Cancel ]

L™ A

This creates a new segment of string 11 that will extend beyond the western ore zone as shown.
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L.,

9. Choose Create > New segment.
10. Choose Create > Points > By angle.
11. Click point 2, then point 1 again.

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

-
Locate point by angle, distance and design grade ﬁ

Gradient and anagle

Units @ angle () percentage () "1 in x" ratio
Gradient |0

Anglz |0.0000
Diskance

Along () slope @) horizontal
Distance |0
Angle in various units af measuremeank
Angle units |degrees

angle |0

percentage |0

ratio 1 in |100000000

[ 'Qi?AF'F'W ][ & Cancel ]

L -y

13. Without cancelling the previous function, again click point 2, then point 1.
14. Enter the information as shown, and click Apply.
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i Y
Locate point by angle, distance and design grade ﬁ

Gradient and angle

Units @ angle () percentage () "1in x" ratio
Gradient |0

Angle |240.0000
Disktance

Along () slope @) horizontal
Diskance |50
Angle in various units of measurement
Angle units |degrees

angle |0

percentage |0

ratio 1 in | 100000000

| o Apply || 3¢ Cancel |

L A

You now have two segments of string 11 representing the centreline of ore access drives left and
right off the main drive.

15. Choose Display > Hide temporary markers.
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16. Click the Snap mode drop-down and select Point.

P UENR YA

'h'[] Flane

+, .
«y Point

"'-/| Shap to the nearest pnintl

Triangle

+
L 3

17. Choose Edit > String > Copy.

18. Click string 11 near point 1 on string 11, drag to point 2 on string 10, then release.
[# Note: In order to correctly select a string or segment in Surpac, do NOT select a point common
to two or more strings. In this case, in order to select string 11, you would not want to position
the cursor right on top of point 1, because this point is common to string 10 and string 11, and
you could not be certain exactly which string you select.

/ /
— —{

Incorrect Corract

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

' !
Copy a string ﬁ
Fram layer main graphics layer
Skring 11
Tolayer  main graphics layer
Skring 11
| Apply | | 3 Cancel |
L &

A copy of both segments of string 11 is created at point 2.

Surpac™ 6.6.1 Page 59 of 88 Underground Mine Design



Creating a centreline design Task: Slice to a targettonnage

L.

[§ Note: There are two additional points on string 10 (point 3 and point 4) where you need access
drives. You can continue using the String Copy function to create drives for these points.

20. Click near point 1 of string 11 again, drag to point 3 on string 10, and release.
21. Enter the information as shown, and click Apply.

i ™
Capy a string ﬁ
From layer main graphics layer
Skring 11
Tolayer  main graphics laver
Skring i1
[ ooy ] [(5€ Cancel |
L5 )

22. Press ESC.
The eight access drives are displayed.
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23. Click Plan viewl s .
24. Choose Edit > Trim > Clip by selected segment.
25. Enter the information as shown, and click Apply.

Select and clip data

Clip segments 5, jnside the boundary

() outside the boundary

| = Apply || 3 Cancel |

i S ~

26. Click one segment of string 200.
27. Enter the information as shown, and click Apply.

Select and clip data

Clip segments (@) inside the boundary

() outside the boundary

[ wf Apply ][ 3¢ Cancel ]

L -

28. Click the other segment of string 200.
29. When the form appears again, click Cancel.
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You will see all portions of segments inside both ore zones removed.

Task: Slice to a targettonnage

L.

30. Choose Edit > Segment > Delete
31. Click the portion of each segment extended beyond the ore zones.

32. Press ESC.

33. Choose Display > Hide temporary markers.

The drives are displayed.

34. Save as ugdesl.str, overwriting the previous contents.
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[¥ Note: To see all of the steps performed in this section, run _02_create_access_drives_to_ore_zones.tcl.
You need to click Apply on any forms presented.

Task: Create the main decline

1. Inthe Layers pane, right-click lev215.str and choose Make active.

Layers Mew ot R X

[#][®]l5y * main graphics layer
EI% |% Make active |

EI% stopesl.str
Visible

Selectable
Faces wisible

Edges visible

Edge lighting

Colour interpolation
Mo shading

Smooth shading

Accurate smooth shading

Clean layer
Layer maths
Create DT

=l Save layer
[ Delete layer

2. Choose Display > Strings > With string numbers and click Apply on the form, to display all
strings in the layer.
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Choose Inquire > Point properties to determine the elevation of the two points.
Choose Inquire > Bearing and Distance between two points.

Click the end of string 1, then the beginning of string 1.

Press ESC.

Zoom out to see the access drives then zoom in to get a good view of points 4 and 5.
Choose Inquire > Bearing and Distance between two points.

Click point 5, then point 4 on string 10 in ugdes1.str.

10. Press ESC.

11. Inthe Layers pane, right-click main graphics layer, and choose Make active.

12. Choose Create > Points > Add points mode.

13. Click the Snap mode drop-down and choose Plane.

l“"-.__ - L _.\._ x’ { ".}:%I
[+ ] . " ﬁ H 4
+"[:] Plane

= | Mo snapping will be peanrmedl

" Line

Triangle

Lo N AW

14. Use the Design string and Design gradient buttons on the Status bar to set the string to 10, and
the grade to zero percent.

str = 10{0.000 angle

15. Choose Display >Point > Numbers.
16. Enter the information as shown, and click Apply.

( Drawing l&w

Draw Segment point numbers
Layer name | main graphics layer -

String range |10
Seqg range

Seq pnt range

Desc field number di1 -
Text Alignment = -
Position of text in segment
“f} Apply ] I oL Cancel ]
L &

17. Choose Display > Point > Markers.
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18. Enter the information as shown, and click Apply.

Task: Slice to a target tonnage

-

L

Drawing

S

Draw Markers
Layer name

Skring range

Seg range

Seqg pnt range
Desc figld number

Text Alignment
Paosition af kext in segment

:main araphics layer
10

d1 -
~ —

i@ All points () First point () Centroid

[ = Apply ][ 3¢ Cancel ]

19. Choose Create > Curve at segment end.
20. Click point 4, then point 5.
21. Enter the data as shown, and click Apply.

22. Press ESC.

-

Parameters for a curve at end of line

[S5C)

Arc dis

se enkry transition

Use exit transition

Velocity |50

Radius |30
Curve

i@ Angls

Angle or Length |90

tance |3

CUrve

Entry ktransition length |0

CUrve

Exit transition length (0

(7 Length

Direction @) Clackwise () Anticlockwise

Calculate

|« Apply

][ o Cancel ]

23. Zoom in so that you can see the points clearly.
24. Choose Edit > Segment > Join.
25. Zoom in so that you can see the points clearly.
26. Click point 5, then point 7.

27. Press ESC.

Because the bearing of the main drive between the ore zones was 334.3332, you will construct
the 5 metre straight section at a bearing 90 degrees less than that. That is, at 244.3332.

28. Choose Create > Points > By bearing.
29. Click the end of the newly created curve.
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30. Entertheinformation as shown, and click Apply.

' '
Locate point by bearing,distance and design grade ﬂ

Gradient and angle

Units (@) angle () percentage () "1inx" ratio
Gradient |0

Bearing |244.3332

Diskance

Alang () slope @ haorizonkal
Diskance |5
Angle in various units of measurement.
Angle units | degrees

angle |0

percenkage |0

ratio 1 in [100000000

[ wf Apply H 3 Cancel ]

L A

31. Choose Create > Curve at segment end.
32. Click point 21, then point 22.
33. Enter theinformation as shown, and click Apply.

( N
Parameters for a curve at end of line ﬁ

Direction = Clackwise @) Anticlockwise
Radius |30
Curve @ angle () Length
Angle ar Length | 79,3332
Arc distance |3
Use entry transition curve
Entry transition length |0
IUse exit transition curve

Exit transition length (0

Velocity |50 Calculate

[ 5 Apply ][ 3¢ Cancel ]

L -y

[ Note: The direction of the curve is anticlockwise.

34. Press ESC.
35. Choose Display > Hide temporary markers.
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The curveis displayed.

Task: Slice to a target tonnage

36. Choose Edit > Segment > Change gradient.
37. Click point 5, then point 36.
38. Enter the following information, and click Apply.

39.
40.
41.
42.
43.
44,

Grade a segment ﬁ

Units

(71 angle @ percentage () "1in x" ratio
Gradient |15
Angle units |decimal degrees
angle |5.531
percentage |15

ratio 1 in |6.667

Approximate circular arcs

[ o Apply | [ 3 cancel |

L A

Choose Inquire > Point properties.

Click point 36.

Choose Edit > Segment > Break.

Click the segment between points 5 and 6.

Choose Edit > Move segment constrained by > Bearing and distance.
Click the segment with the two curves.
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45. Enter the information as shown, and click Apply.

r '
Move a segment by bearing and dip ﬁ

Skring |10

Segment |2

Define parameters to mave the segment by
Bearing |154,3332 (decimal degreas)
Dip | (decimal degrees)

Slope distance |19.54

[ o Apply ][ 3¢ Cancel ]

L =y

The segment is displayed.

46. Choose Edit > Segment > Join.

47. Click the main drive first (at point 5), then click the curves (at point 7).
48. Choose Edit > Segment > Change gradient.

49. Click point 5, then click point 36.

50. Entertheinformation as shown, and click Apply.
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51.
52.
53.
54,
55.

Grade a segment

S

Lnits

Gradient |15
Angle units |decimal degrees
angle |5.531
percentage |15

ratio 1 in |6.667

Approximate circular arcs

(71 angle @ percentage () "1in x" rakio

[ o Apply | [ 3 cancel |

L

Task: Slice to a target tonnage

Choose Inquire > Point properties.

Click point 36 (that is, the southern end of curve 2).
Choose Create > Points > By bearing.

Click point 36 (that is, the southern end of curve 2).
Enter the information as shown, and click Apply.

-

-
Locate point by bearing, distance and design grade ﬁ

Gradient and angle

Units @ angle () percentage
Gradient |0
Bearing 165
Diskance
Along () slope @ horizontal

Distance 100

Angle in various units of measurement
Angle units |degrees
angle |0
percentage |0
ratio 1 in | 100000000

(71 "1in %" ratio

[ 4 Apply ][ ¥ Cancel ]

L

A new point will now be created much further south
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56. Press ESC.
57. Choose Create > Points > Change point mode.
58. Choose Create > Points > At intersection of two lines.
59. Click point 37, then click point 36.
[§ Note: It is important to select 37 first, because the first point selected will be moved.

60. Click both of the endpoints of the centreline of lev215.str (that is, string 1).
[5 Note: You might need to zoom in on lev215.str so that you select the correct points. It does
not matter which end you select first for this string, point 37 will still be moved to the correct
position as shown.

61. Press ESC.
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62. Click the Snap mode drop-down and choose Point.

+H |@\& N2 Lﬂ:
Planz

. Point |

=]

4

*. 1 Snap to the nearest paint|

[ Triangle

b
}'ﬁ' Drafting

it =l

63. Choose Create > Points > Insert after an existing point.
64. Click point 37, and drag it to the Access Point
65. Entertheinformation as shown, and click Apply.

i Y
Enter/edit a point ﬁ

Function INSERT
Skring 10

¥ value |21597.941

Kwalue |11224,938

Zvalue |216.983
Descriptions

Descripkion
D1 |78.0 i
D2 W
D3
D4 il
[ ooy ) [ Cancel |
L &

66. Press ESC.
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The centreline string is displayed.

BN

67. Press ESC.

68. Choose Create > Points > Insert point mode.
69. Choose Create > Curve from tangents.

70. Click point 36, then click point 37.

71. Click point 37 again, then click point 38.

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

' '
Parameters for a curve between tangents Iﬁ

Radius |20
Arc distance |2

Curve type g internal () external

Use transition curve [

Transition length (0

Velocity |50 Calculate

[ 5 Apply H ¥ Cancel ]

L A

73. Choose Edit > String > Clean.
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74. Enter the information as shown, and click Apply.

r '
Clean string ﬁ

Function
Funckion: :Duplicate Paink -
Ackion: () mark (@) remove () warn
Marker colour: _
Target: () layer (@ skring () segment

Minimum trap distance: |0
Maximum krap distance: |1
Measure distances and angles in: (@) 2D space () 3D space

Praojection plans
The tests will be carried out after projection onko the specified plane.

Plane ko use; :The W plane -

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

| o apply || 3 Cancel |

b A

75. Click string 10, the centreline string.
One point is removed from the string.

76. Choose Display > Hide point > Markers.
77. Enter theinformation as shown, and click Apply.

r '
Drawing ﬁ

Erase Markers

Layer name :main araphics layer -
Skring range |10
Segrange
Seqg pnt range
Desc field number d1

Text Alignment | = |
Paosition af kext in segment

| o4 Apply || 3¢ Cancel |

L =y

78. Choose Display > Hide point > Attributes.
79. Enter theinformation as shown, and click Apply.
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i ™
Drawing ﬁ

Erase Point attributes _ _
Layer name | main graphics layer v

String range |10

Seg range

Seg pnk range
Desc field number d1

Text Alignment " -
Position of text in segment

[ o Apply ][ & Cancel ]

L -

80. Choose Display > Hide temporary markers.
The centre string is displayed.

81. Savethe file as ugdesl.str.

[ Note: To see all of the steps performed in this section, run _03_create_main_decline.tcl. You need to click
Apply on any forms presented.
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Creating road outlines
Task: Create a road outline of fixed width

Click Reset graphics .

Open ugdes2.str in Graphics.

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

( Drawing ﬁ1

Draw Strings ) |
Layer name _ugdesz.str al

b NS =

String range | 10,11
Seg range

Seg pnk range

Desc field number d1 -
Text Alignment ::i -
Position of text in segment = Al paints @) First paint () Centroid
| Apply | [ 3 Cancel |
L ~

5. Click the Design string number button M displayed on the Status bar.
6. Enter the information as shown, and click Apply.

Set the design string number @

Skring number |12

[ o Apply H % Cancel ]

7. Choose Design > Underground tools > Room & pillar from centrelines.
8. Enter the information as shown, and click Apply.

i h
Make pillars from road centre lines Iﬁ

[] Road width from desc Field

Desc field number |1

Road width 5

CL skring range | 10,11

[ 5 Apply H ¥ Cancel ]

L™ A

[§ Note: This sets the width of the road to be fixed at 5m for both strings 10 and 11.
9. ChooseFile > Save > string/DTM.
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10. Enter the information as shown, and click Apply.

( Save File ﬁw

Layer Mame ugdes2,skr

Filename ugdes_outlinel -
Cuktpuk Format Type | Surpac String Files -
Extension ..sI:r v.
Options. ..
Purpose DTMISDM Opkions
Skring Range |12 Force solid validation on save
File Format @) text Farce rigid backwards compatibility
(71 binary

Save styles [

Skyles file name S51_STYLES:skyles.ssi

[ @)Apply ][ o Cancel ]

by A

11. Click Reset graphics .
12. Open ugdes_outlinel.str in Graphics.
The road outline is displayed.

L.

[ Note: To see all of the steps performed in this section, run _04a_create_road_outline.tcl. You need to
click Apply on any forms presented.
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Task: Slice to a targettonnage

Task: Create a road outline of variable width

N e

Click Reset graphics [,
Open ugdes2.str in Graphics.
Choose Display > Strings > With string numbers.
Enter the information as shown, and click Apply.

-

Drawing

Draw Skrings

Layer name

Skring range

Seqg range

Seq pnt range

Desc field number

Text Alignment

Paosition aof text in segment

:ugdesz.str
10,11

di -
:{: v.

(7 Al points @) First point () Centroid

[ o Apply ][ ¥ Cancel ]

L

5. Click the Design string number button |E| displayed on the Status bar.
6. Enter the information as shown, and click Apply.

7. Choose File tools > String maths.

Set the design string number ﬁ

Skring number (12

[ o Apply ][ ¢ Cancel ]

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

-

String maths

Locakion ugdes
ID range 2

Define the files ko be processed

Define the files to be created

Location ugdes -
Stringrangs  Constraink Field = Expression

1 (10 d1 = 4

2 |11 d1 =

@

[ o/ Aeply | [ 3 Cancel |

L

[# Note: This sets the width of the centreline to be 4m, and the access drives to 3m.
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9. Click Apply to overwrite the file.

10. Click Yes.

Task: Slice to a targettonnage

' '
String maths confirm overwrite ﬁ

Results will overwrite input files.
Press APPLY if this acceptable.
Press CAMCEL ko return to input Farm,

[ @?Apply ][ &, Cancel ]

L

A

L

-
Verify creation of file ﬁ

& You are

Select YES ko aver

about ko overwrite the file:

ugdes2.skr

write the file or MO to cancel this operation.

(o Yes] [ K No]

11. Choose Display > Points > Attributes.
12. Enter the information as shown, and click Apply.

Surpac™ 6.6.1

o

Drawing

|

Draw Point attributes

Layer name
String range
Segrange

Seq pnt range
Desc field number

Text Alignment

Paosition of text in segment

-ugdesz.str -

dl -
:{C v.

(7 All poinks @) Firsk point () Cenkroid

[ qi?.ﬂupply ][ oL Cancel ]
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All drives are displayed.

Task: Slice to a target tonnage

L.

13. Choose Design > Underground tools > Room & pillar from centrelines.
14. Enter the information as shown, and click Apply.

-

Make pillars from road centre lines I&

Road width Fram desc Field
Desc field number |1

Road width 5

CL skring range |10,11

[ o7 #only_] [ 9€ Cancel |

L

A

5" Note: This means that the d1 field is used to determine the width of the road for each string.
In this case you have already set d1to 4m for string 10, and d1 to 3m for string 11.

15. Choose File > Save > string/DTM.

Surpac™ 6.6.1
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Creating road outlines Task: Slice to a target tonnage

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

( Save File ﬁw

Layer Mame ugdes2,skr

Filename ugdes_outlineZ -
Cuktpuk Format Type | Surpac String Files -
Extension ..sI:r v.
Options. ..
Purpgse DTMISDM Options
Skring Range |12 Force solid validation on save
File Format @) text Farce rigid backwards compatibility
(71 binary

Save styles [

Skyles file name S51_STYLES:skyles.ssi

[ @}'Apply ][ o Cancel ]

L A

17. Click Reset graphics .
18. Open ugdes_outline2.str in Graphics.
The road outline is displayed.

L.

[ Note: To see all of the steps performed in this section, run _04b_create_road_outline.tcl. You need to
click Apply on any forms presented.
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Creating a solid

Creating a solid

Task: View profiles

AN S

Click Reset graphics A

Open drive_profile3x3.str in Graphics.
Choose View > Zoom > Out.

Choose Display > Strings > With colour fill.
Enter the information as shown, and click Apply.

Task: Slice to a targettonnage

-
Drawing

|Draw Polygons
Layer name

Skring range
Segrange

Seq pnt range
Desc field number

Text Alignment
Position of text in segment

drive_profile3x3.str

dl -

[ -@?npply ][ xCancel ]

L

6. Choose Display > Dynamic 2D grid.
The profile is displayed.

AM

2

o],

L
-

..

=

CE

ZE

4E

7. Click Reset graphics .

®

9. Choose View >Zoom > Out.
10. Choose Display > Strings > With colour fill.
11. Enter the information as shown, and click Apply.

Surpac™ 6.6.1

Open drive_profiled4x3_5.str in Graphics.
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Creating a solid

12.

13.
14.
15.
16.
17.

Task: Slice to a targettonnage

Drawing

S

|Draw Polygons

Layer name | drive_profiledx3_5, sty

String range

Seg range

Seg pnk range
Desc field number d1 -
Text Alignment | < -

Position of text in segment

[ o Apply ][ 3¢ Cancel ]

L

Choose Display > Dynamic 2D grid.
The profile is displayed.

B

2M

o]

v
L.
L
=

2E
CE
ZE

4E

Click Reset graphics [,

Open drive_profile3x3.str in Graphics.
Open drive_profile3x4_5.str in Graphics.
Choose View > Zoom > Out.

Choose Display > Dynamic 2D grid.
Both profiles are displayed.
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Creating a solid

Task: Slice to a target tonnage

4

|

o]

L.
L
=

L ]
Cd O

Ll
o

Ll
=t

[# Note: Both of the profiles are centered at point 0,0 on the floor of the profile.

[ Note: To see all of the steps performed in this task, run _05a_display_profiles.tcl . You need to click

Apply on any forms presented.

Task: Create a solid using triangulate centreline and profile

Click Reset graphics A
Open ugdesl.str in Graphics.

S -
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Choose Design > Underground tools > Triangulate using centre line & profile.
Enter the information as shown, and click Apply.
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Creating a solid Task: Slice to a targettonnage

i Y
Triangulate centre line and profile ﬁ

Enter Prafile String File

Location drive_profiledx3_ -
ID number |5
Use explicit abject ID
Cbject ID |10

Prafile Scale Factor |1

Define Offsets from Centreline String
Yo A0 Zp

Profile Raotation (in degrees) g

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

Triangulate First Face

Triangulate last Face

[ &Apply ][ o Cancel ]

5. Click string 10.
This profile is applied to string 10 only, that is, the centreline string.

6. Press ESC.
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Creating a solid

The centreline solid is displayed.

Task: Slice to a target tonnage

L.

7. Choose Design > Underground tools > Triangulate
8. Enter the information as shown, and click Apply.

using centre line & profile.

-

Triangulate centre line and profile

2]

Enter Profile String File

Location drive_profile3x
ID number |3
Use explicit object ID
Cbject ID |11

Profile Scale Factor |1

Define Offsets From Centreline String
o X0

Profile Rotation (in degrees) |

Factar |1

Vertically Constrained [
Triangulate First Face
Triangulate last face

Progressive Profile Expansion Along Centreline Skring

Py

[ 4 Apply ][ 3 Cancel ]
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Creating a solid Task: Slice to a targettonnage

9. Click each of the individual segments of string 11.
10. Press ESC.
11. Choose Solids > Validation > Validate object/trisolation.

i N
Validate objects and tnsolations l 2
Layer name ugdes1.str
Report file |va|id1 - |
Object Rangs | |

Trisolation Range | |

Aktempt to autocorrect problems
Set valid objects to i@ Solid ) Veid

Colours For highlighting invalid triangles

Praoblem Highlight calour
1 |Hales
2 |Intersecting kriangles
3 |Invalid edges only
4 |Open edges MAGEMTA
S |Reversed triangles =¥
i
[ aewi ) (€ coce
L &

12. Inthe Navigator, double-click valid1.not.
The report is opened in your default text editor.

o170 validation report
Layer :ugdesl. str
object Triselatien wvalid open/closed connected ouplicate (removed) Invalid Edges Intersecting Reversed
0 1 wvalid Closed connected o ] Qo L]
11 1 walid closed Connpctad o o o o
11 2 wvalid clesed cConnected o o a o
11 3 wvalid closed Conmecred o o o o
11 4  wvalid closed Conmected o o a [}
11 5 wvalid closed connected o o o [
11 & walid closed Conmected o o a 1]
11 7 wvalid clesed connected o o a [
11 B walid closed Connected o o a o
Tarals &} o i} L]
salid validarion repart 1/1

13. Choose File > Save > string or DTM.
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Creating a solid Task: Slice to a target tonnage

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

( Save File @1

Layer Mame ugdesl.skr

Filename ugdes_solidi -
Outpuk Farmat Type .Surpac DTM Files - .
Extension | .dtm -
Options...
Purpose DTM/3DM Options
String R.ange Force solid validation on save
File Farmat i@ kext Force rigid backwards compatibility
(7 binary

Save styles [

Styles file name S5I_STYLES:skyles,ssi

[ -@}Apply ][ o Cancel ]

L &

[ Note: To see all of the steps performed in this task, run _05b_triangulate_centreline.tcl. You need to click
Apply on any forms presented.

Task: Calculate volume of underground design

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

Object report @

Layer name |ugdesl.skr

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

Elevation interval |10

| o apply || 3 Cancel |

L A

3. Inthe Navigator, double-click ugdes_drive_volumel.not.
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Creating a solid

The report is opened in your default text editor.

Task: Slice to a target tonnage

S0OLID MODELLING OBIECT REPORT
Layer Wame: ugdesl.str

iject: 10
Trisolation: 1
validated = true
status = solid

Trisolation Extents

¥ Mimimum: 11196, 324 X Maximum: 11292.630
¥ Minimum: 21596.009 ¥ Maximum: 21909.732
Z Minimum: 200.000 Z Maximum: 220.482
surface area: 5124

volume : 4837

iject: 11
Trisolation: 1
validated = true
Status = solid

Trisolation Extents

¥ Mimimum: 11232.261 X Maximum: 11262.672
¥ Minimum: 21771.912 ¥ Maximum: 21777.121
Z Minimum: 200.000 Z Maximum: 203.000
surface area: 381

volume @ 272

iject: 11
Trisolation: 8
validated = true
Status = solid

Trisolation Extents

¥ Mimimum: 11261.321 X Maximum: 11279.947
¥ Minimum: 21772.565% ¥ Maximum: 21798, 006
Z Minimum: 200.000 Z Maximum: 203.000
surface area: 363

volume @ 258

Totals - Object: 11
surface area: 3055
volume : 2183

Totals
surface area: B179
volume @ 7020

[ Note: To see all of the steps performed in this task, run _05c_drive_volume.tcl. You need to click Apply
on any forms presented.
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