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Introduction

Introduction

Overview
The drill and blast functions allow you to create and charge vertical and inclined holes in rectangular
patterns, along segments, or in a straight line between any two points digitised in Graphics.

Requirements
Before you begin this tutorial, you must have:

e agood understanding of the basic Surpac concepts of strings, segments, DTMs, and

string tools
o Surpacinstalled on your computer
o the data set accompanying this tutorial
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Introduction

Workflow - blast Patterns

Create database

Surpac™ 6.6.1
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Introduction

Workflow - presplit holes

Create database

Save holes to
database

Create presplit
hales

Y

Charge holes

Save holes as
string files

[§ Note: These workflows demonstrate the steps in this tutorial. There are other ways to achieve a

result.
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Drilland blast concepts

Drill and blast concepts

There are several terms and concepts specific to this tutorial that are explained in this chapter. Not all
terms are the same in all countries, and you might need to apply your preferred terminology in some
cases. Alot of the terminology used in this document is specific to the mining and quarrying
industries.

Drilling

Drilling parameters that you can customise include:

Bearing —also referred to as azimuth.

Burden —the distance between rows.

Collar —the starting point of a drill hole.

Diameter —the diameter of drill hole in units of measure (that is, metres or feet).

Dip —the angle of a hole above or below the horizontal.

Pattern —a set of blast holes which will be collectively drilled, sampled, charged, and blasted.

An example of a pattern is shown below. Each dot represents one blast hole.

Spacing —the distance between holes in a row.
Subdrill distance —extra drilling length to add to each hole.

Toe —the bottom or ending point of a drill hole is referred to as the toe. Aline defining the base point
of a slope can also be referred to as a toe.

Presplit holes

Often holes are drilled at closely spaced along a planned fracture plane. These holes are referred to in
Surpac as presplit holes. Surpac can create presplit holes along a straight line or along a segment. The
following example shows presplit holes created along a segment, and in a straight line. One set of
holes is created from one segment, the crest of a bench, to another segment, the toe of the ramp.
The horizontal holes, which could be used as drains in a pit wall, or for sampling, were created along
a straight line.
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Drilland blast concepts

Blast boundary

You can generate a blast boundary for a designed pattern using blast cones around each drill hole.
The outermost segments of each cone are joined to create the blast boundary.
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Drilland blast concepts

Blast solid
You can generate a blast solid by using the blast boundary and projecting it down to a design

elevation or to a DTM surface.

&

Tie in patterns
You can generate a tie in pattern using one of the standard templates, or you can select holes/tie in

lines individually to generate a customised pattern.
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Drilland blast concepts

Blasting

Charging parameters which you can customise include:

Booster name —can be selected from Anzomex G (PG), Anzomex H (PH), Anzomex K (PK), Anzomex P
(PPE), Anzomex PP D (PPD), Anzomex PP P (PPPE), Jumbo prime (PJ) or Stopeprime (PSP DL).

Charge depth — can be automatically adjusted to hole depth.
Charge interval — multiple charge intervals separated by stemming are allowed.

Database — all of the drilling and blasting information for each hole can be saved to a database.
Surpac supports Access, and any database connectable via ODBC (Open DataBase Connectivity). The
recommended database type is Access.

Delay time—the delay time in milliseconds, the default is 400 milliseconds.

Depth of stemming —rock chips, dirt, or other non-explosive material placed on top of the charge.
Detonator name —can be selected from Excel LP, Nonel LP, Nonel MS, connectadet, or enduradet.
Detonator position in the hole —can be selected from top, middle, or bottom of the hole.

Explosive — can be selected from ANFO 0.8, 0.9 or 1.0, Power Gel, air, or stemming.

Reports and volume calculations
You can generate three types of reports using the drill and blast functions:

o Blast summary — contains a rundown of all the blast design and costing details, includ-
ing total drilling length, explosive products, mass of explosive down each hole, powder
factor, blast volume, drilling cost, and explosive cost.

« Pattern setout —contains a list of hole numbers and their coordinates.

o Work order — contains details of the total number of explosive products to be used in a
blast, including the number and type of detonators in the blast, total mass of explosive,
kilograms of explosive per hole, and number of boosters required.
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Setting up for this tutorial Task: Set 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\drill_and_blast.

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\drill_and_blast.

Task: Set the work directory

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

Mavigakar Preview o7 0 x

Al Files (. *.*) -
' =% demo_data JL '
-1 MineSched_80
quarry_demo
surpac_demo

S0 tukorials

advanced_underground_massive
block_modelling

ERdrill and hlast

Set as work directory [

g
Open in Windows Explorer

P
@A

Mew Falder

Refresh

SOETXE

ﬁ Start using Hub. ..
shared_tutarals
solids
streaming_files
kel _scl
underground_mine_design
- underground_ring_design
S cd kel
- open_file. tcl
- share -

&4

The name of the work directory is displayed in the title bar of the Surpac window.
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Setting up for this tutorial Task: Display the blastdesign toolbar and menubar

Displaying the toolbar and menubar

Task: Display the blastdesign toolbar and menubar
When working with the drill and blast tools, it is helpful to use the blastdesign profile. This displays
the Blast design menu bar and toolbar.

1. Right-click in the blank area next to the menus at the top of the Surpac main window.
2. From the shortcut menu, choose Profiles > blastdesign.

@ Restore
Menus ]
Toolbars ]
| Profiles b | Ma Prafile
Windows ’ Set current as default
[/ Save
| hlastdesign L\\Q
block_model
demo

free_functions
full_screen
geology_database
low_resolution
minedesign
ringdesign
seguencer

solids

SUrvey

tutorials

[# Note: For more information on setting up profiles and customising menus and toolbars, see the
Introduction tutorial.
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Viewing blast design defaults Task: View the blast design defaults

Viewing blast design defaults
Task: View the blast design defaults

1. Choose Blast design > Drill and Blast Settings.
The Blast design defaults form opens on the Drilling Defaults tab.

Blast design defaults e

Drilling Defaults | Charging Defaults | Rock Classifications | Firing defaults|

Measurement system (@ metric () imperial
Hole Diameter 0.1

Mazs units 'Kioqram |
Length units | Meber -
Volume units | Cubic meter -
Drrill Rigs

Drill Rig

1 Rig-1 I*

2 |rig-2 I
m Insert

Add
Remove m‘
| Set default number of rows

[ o Apply || 3 Cancel |

L -

[# Note: You can add a row to the Drill Rigs table by right clicking a row number and
selecting Add. You can add the names of any drill rigs you have on site to this list. You can
then assign the drill rigs to a blast pattern when designing a blast.
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Viewing blast design defaults Task: View the blast design defaults

2. Click the Charging Defaults tab.
[ Note: You enter all your explosives product information in this tab. You can then select

any of these products when charging the holes in a blast design.

Bixit deign defiaits )
Orilling Uedwlts.  Chargng Deiaulis Rock Casilic ation | Firieg defaults
Eopicanes Beschare
[picrin Ry 2] Cost pav Nk mase Pt v Plame Pk par Dasrter Gt pa Booster
| (g0 on B 5 L] Ill'l-'ﬂ'll'-'il:?'.'l: 0.5 =1
2 lieFad s 1 | X1 2 IAn.-:--uH:m_ f.t ¥
el L T 1 oa 3 |J.ru-:ﬁe--|Pl: 075 -
Dutiwnstions: | Delarys
Pt Doslary Foae Dy Tt [ Cost ot Ul
1 leacdip DET 3 poo -] .
T |monel P P2 oo 25 L
3 (il ol DET 3 1 1] 5
0 e ] (o

3. Click the Rock Classifications tab.
[ Note: You enter all the Rock Mass Classification (RMC) information in this tab.

Biast drvign defaits —
i - rll |r‘ daulits Fock Clsalicalion  Firieg delaults.
Eiack Mpma EockDaorption. 56 Mardresy ot Spacng Power Pactor SebDell  Durden  Spacng Bt congange  Drilig oot per unk bngeh

1 haterts (= - F] 5 - b3 ¥ 5 [ [T B -

2 :m.*:-i.: R 24 5% =L ¥ 21 2 1.8 ALS [E&. ]

3 oy _F“-T'J F 23 L] 15 E 15 = _4-7'3: 7 I

4 ey EMC- ] 1.4 o = ] | =] T

[l T gk £ o o [} B.7 4 &5 AL 0

b faas Eramtiens B o o o .Y " E Ha00 =

T b lserse o I I I ha " kE T b= =
7] o 2wt | [ 3% Conce

4. Click the Firing defaults tab.
This tab contains template details for the three most common firing patterns.

If you have a blast design that is suited to using one of these firing patterns, you can
generate a firing sequence using of one of these standard templates. An example of how
to generate a firing sequence from a standard template is given later in this tutorial.

5. Check that each entry for No. of rows is 1.
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Viewing blast design defaults Task: Modify rock mass classification (RMC) polygons

Blast design defaults

e |

Drilling Defaults | Charging Defaults | Rock Classifications | Firing defaults |

Firing templste name  Firing pattern Mo. of rows  Surface delay
1 |v-pattem v L Morsel MS DET 3 (75ms)
2 |Disgonal-Pattam [Hagonal i M5 DET 3 (75ms)
3 |Centrelft-Psttern  Contre Bt t . MS DET 3 (7Sms)

[Cof Aemty ] [ 3% Cancel |

e

A

[¥ Note: No. of rows is the number of rows that will be connected together to fire on the

same time delay.
6. Click Apply.

Task: Modify rock mass classification (RMC) polygons

Next, you will use string maths to modify some string polygon files. The files must be modified so
that you can use the Modify burden and spacing by polygon option when designing your blast

pattern.

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

String math:

Define the Fles b ba processad
Lincskion Fme_ -
ID range S50

Definas the Fles bo be rested
Lodatmr reg_ -

=
LN

=
2
1
B

Siring renge Corahrsnt Fasld = [Expression

[Laterks™ -

[ et ] [5G Conce |

3. ChooseFile tools > String maths.
4. Enter the information as shown, and then click Apply.

String maths

(Dfires thes Fibes bo be procested
Locstion rmc_ -

D rangs 955

1Dfiren thee Fibes bo be crested
Lisentian s -

Shrireg range [ Feicl =

L | d1
ﬂ - |

1| T [
I 1 1

I

Exprasiion

'Basalk Fragh” =

(L3¢ Cmed |
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Viewing blast design defaults Task: Modify rock mass classification (RMC) polygons
£ Note: The data entered is case sensitive.

[ Note: To see all of the steps performed in this chapter, run 01_data_setup.tcl . You
need to click Apply on any forms presented.
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Designing blast patterns using RMC polygons Task: Design a blast pattern using auto spacing and burden from polygons

Designing blast patterns using RMC polygons
Task: Design a blast pattern using auto spacing and burden from polygons

1. Open bench960_950.str in Graphics.

2. Open rmc_960.str in Graphics.
[# Note: The polygon file must be in the active layer to use the auto spacing and burden
from polygons option. This is why you open the polygon file into Graphics last.

You will design a blast pattern for the upper bench in the pit pickup, and align it with one
section of the “free face”.

3. Choose Blast Design > Create blast pattern.
You are prompted to "Select area for blasting holes". In this case, you will select an area
larger than you wish to blast and then trim the blast.

4. Click and drag an area similar to that shown.
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Designing blast patterns using RMC polygons Task: Design a blast pattern using auto spacing and burden from polygons

5. Hold CTRL and left-click and drag to rotate the selected area as shown.
6. Click and drag to move the selected area as shown.
7. The blast pattern is aligned with the longest section of the free face.

\ \

||I 1 - '|I.

8. Press F2.
The Blast pattern design form is displayed.

9. On the Pattern settings tab, enter the information as shown.
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Designing blast patterns using RMC polygons Task: Design a blast pattern using auto spacing and burden from polygons

( Blast pattern design ﬂw
Pattern settings Hole settings
Blasting grid Burden and spacing
orgn [¥) Modfy burden and spacing by polygon
X 105.442
. — | Burden/spacing by polygon _ _
' Rock dassification attribute D1 -
Grid height |154.057 Rockname Burden Spacing  Subdril
SR | 258 106 1 fisterke B 5 0.2 -
Grid angle -31.442 | 2 |Lumpy Lat...2 1.8 2.1 =
3 |clay 1.5 2 1
4 |MMCL 4 <] 1.26 Al
Blast settings
Patternidentifier  BP1 | Blastlayout Hole order
Dril ig Rig-1 »| @ staggered © Reguiar
Blastingmethod  rowbyrow | (@ Rectangular ©) Zig-Zag
Ground water level |0 '
2 | of Apply | | 3 Cancel |
L )

[ Note: The coordinates of the Blasting Grid Origin, Grid height, Grid width, and Grid
angle will be different for you, but should be of similar magnitude.

10. Click the Hole Settings tab.
11. Enter theinformation as shown, and click Apply.
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Designing blast patterns using RMC polygons Task: Design a blast pattern using auto spacing and burden from polygons

N '
Blast pattern design ﬂ
Pattern settings Hole settings
Collar elevation Huole settings
Elevation method | Fixed - Hole bearing |0
Elevation 960 Hole dip =80
Hole diameter 0.1
Labelling options
Halde ID prefix
Inchude rock class?
Toe elevation
Toe position method ‘Sat Elevation = P
Flevation |955 Starting value |1
[] Sequence rows
Fow increment | 100
7] Padhale_id
Pad length 5
Pad character |0
Subdrill gestance
(7 Aoply ] [ € Concel |
L )

Ablast pattern is generated.

12. Choose Delete > Outside boundary.
A prompt is displayed stating Select a closed segment.

13. Click any point on the top bench outline.
The trimmed blast pattern is displayed.

Click Here

14. Press ESC.
15. Choose File > Save > string/DTM.
16. Enter the information as shown, and click Apply.
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Designing blast patterns using RMC polygons

Task: Design a blast pattern using auto spacing and burden from polygons

.

Save File [

Layer Mame blast hale layer
Filenams bpi -
Oukpuk Format Type .Surpac Skring Files - .
Extension :.str -
Options. ..
Purpose DTMISDM I;::'I.'.\til:II'IS
Skring Fange Faorce saolid validation on save
File Format i@ text Force rigid backwards compatibility
(7 binary

Save styles [
Skyles file name S51_STYLES:blast.ssi
| Apply | [ 3¢ Cancel |

L

A

[ Note: After loading a blast pattern to the database, the string layer is deleted and holes
from the database displayed. This is to avoid having two copies of the blast pattern in
graphics at the same time, because if two layers were open they could contain conflicting
information and cause an error. You do not have to save the string file, because you can
download a pattern from a blast database back into string file format.

17.

Choose Database > Upload blast holes into database.

[ Note: Make sure you are using the blastdesign Database menu as shown, and not the
one from the Geological Database menu.

Databasze

I-.l
»

S &

===

=i

Surpac™ 6.6.1

Edit Display Sections Delete N
Open database

Create hlast database

Upload blast holes into database Ik.

Download blast holes from database

Upgrade blast databasze

Map the blast database
Edit blast database definition

Import data

Export data

Display database definition

Administration L

Close database
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Designing blast patterns using RMC polygons

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

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

Task: Design a blast pattern using auto spacing and burden from polygons

Select database

[

Database Mame blast_kutorial

-

[ o Apply ][ ¥ Cancel ]

s

Load blast holes to database

==

Duplicate haoles in database

Exkra haoles in database

1
2
3
4

Duplicate blast holes

1000(BP1)

L »

1001(BP1)

1002(BP1)

1003(BP1)

1
2
3
4

Extra blast holes

10(BP1)

L »

100(BP1)

101(BP1)

102(BP1)

Owerwrite with new blast haoles

Charging Data | Sample Data

Delete haoles from database

Load charging data [

Table name |charge

Database Load Report
Report file name bpl

Farmat :.nu:ut - Surpac Moke File

-

-

[ @?Apply ][ & Cancel ]

L

[ Note: There are two panels at the top of this form, Duplicate holes in database and
Extra holes in database. These two panels warn you when a blast pattern with the same
identification already exists in the blast database, and gives you the option of what to do.

There are two situations where you would have a duplicate blast pattern.
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Designing blast patterns using RMC polygons Task: Design a blast pattern using auto spacing and burden from polygons

« When you mistakenly type in a duplicate Pattern Identifier on the Blast Pat-
tern Design form. In this case, you should cancel the Load Blast Holes to
Database form and edit the Pattern Identifier before continuing the Load
Blast Holes to Database operation.

« When you have modified an existing pattern and now want to overwrite the
original pattern stored in the blast database with new information.

20. Entertheinformation as shown, and click Apply.

Diraw Holes “
Fescale wiew bo show all holes in plan view? [
Add constraint to hols? [

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

Ciolour braces by
Table | =
i | o
otk e e T -
Defoult trace thickness |1
Tick bne wesght |

Cyinder style nocyinders |
LersthiLink [1.000

Masimum | 5000

@ e ] (3o ||

The drillholes are displayed.
7
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Designing blast patterns using RMC polygons Task: Design a blast pattern with east/west orientation
Task: Design a blast pattern with east/west orientation

Click Reset graphics E

Open bench960_950.str in Graphics.

Open rmc_955.str in Graphics.

Choose Blast design > Create blast pattern.

A prompt is displayed stating Select area for blasting holes.

b S -

5. Create an area similar to that shown.

6. PressF2.
7. On the Pattern settings tab, enter the information as shown.
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Designing blast patterns using RMC polygons

Task: Design a blast pattern with east/west orientation

Blast pattern design

o |

Pattern settings | Hole !Eﬂiilr!|

Elasting grid
Ovici .
X 181.77

Y 634.06
Grid height [70.426
Grid width 90,327
Grid angle 0

Blast settings
Pattern identifier  BP2
Drill rig Rig-1

Ground water level 0

Burden/spacing by polygon
Rock dassffication attribute D1 =
Rockname Burden  Spacing  Subdril
1 |Laterite B 5 b.2 -
2 |Lumpy Lat...2 1.8 2.1 |i|
3 |day 1.5 B 1
4 |MMNCL 4 3 1.26 -
Blast |layout Hole order
- ) Staggered i@ Regular
@) Rectangular (7 Big-Zag

Blasting method n:rw by row

Burden and spacing
V] Modify burden and spacing by polygon

(o7 Aoty (3% Cancel |

L

[ Note: The coordinates of the Blasting Grid Origin, Grid height, Grid width, and Grid
angle will be different for you, but should be of similar magnitude.

8. Click the Hole settings tab.
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Designing blast patterns using RMC polygons

Task: Design a blast pattern with east/west orientation

-

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

Blast pattern design

o o |

Pattern settings = Hole settings

Collar slevation Hole settings
Elevation method  Fixed + | Holebearing |0
Elevation 955 | Holedp  |-90
Hole diameter 0.1
Labelling options
Hole ID prefix |
Toe elevation

[ Include rock class?

Toe postion method | Set Elevation = [t d
Elevation 950 Starking value _1
[] Sequence rows
Row increment .1{HJ
[} Pad hole_id
Pad length s
: Pad character .D
Subdrill distance '
@] [ o7 Apely ] [ 3¢ Cancel |
L% A
The blast pattern is displayed.
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Designing blast patterns using RMC polygons Task: Design a blast pattern with east/west orientation

10. Choose Database > Upload blast holes into database.
[ Note: Make sure you are using the blastdesign Database menu as shown, and not the
one from the Geological Database menu.

Database | Edit  Display Sections Delste N

!E: Open database

Create blast database

Upload kblast holes into database [

Download blast holes from database

# o B85

Upagrade blast database

Map the blast database
Edit blast databasze definition

Impart data
Export data

== =¥ =

Display database definition

Administration b

Close database

(=]
*

11. Click Apply.
Loading blast holes to database ]

Al blask holes are sbout bo be loaded inko the database and the blask hole layer deletad.
If you wish bo keep a copy in string File Format also, please CANCEL and save the data before uploading the holes.
=

Lo Apply | [ ¥ Concel |

12. Enter the information as shown, and click Apply.
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Designing blast patterns using RMC polygons

Surpac™ 6.6.1

Task: Design a blast pattern with east/west orientation

Load blast holes to database

S5

Duplicate holes in database

Extra holes in database

Duplicate blast holes
Mo extra holes
1 |1(BP2) aa
=
2 |10(BP2)
3 |100(BP2)
4 |1000(BP2) il
Owerwrite with new blast holes
Charging Data | Sample Data|
(Load charging data [
Table name |charge -

Database Load Repart

Repart file name bpz

Format |.nok - Surpac Moke File

[ @7 npfly l [ -K Cancelr ]
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Designing blast patterns using RMC polygons

13. Click Apply on the Draw Holes form.

Task: Design a blast pattern with more than one burden and spacing

Diraw Holes

Rescale view to show all holles in plan view? [
Add constraint to hols? [

Colour traces by
Table |

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

e ] (3o ||

[# Note: Because you did not apply any constraints, all holes in the database are

displayed, including bp1.

Task: Design a blast pattern with more than one burden and spacing

1. Click Reset graphics E
2. Open bench960_950.str in Graphics.

Surpac™ 6.6.1
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Designing blast patterns using RMC polygons Task: Design a blast pattern with more than one burden and spacing

3. Open multiple_rmc_zones.str in Graphics.
4. Choose Blast design > Create blast pattern.
A prompt is displayed stating Select area for blasting holes.

5. Create an area similar to that shown.

6. Press F2.
7. On the Pattern settings tab, enter the information as shown.

-

N
Blast pattern design “
Pattern settings | Hale m|
X 97,211 |
¥ £94.37 | Burden/spacing by potygon _ _
' ' Rockdassfication attribute D1 -
Grid height 93,884 | Rockname Burden Spacing  Subdril
Grid width | 276.679
1 |Lsterte 5 6 2.2 4
Erid angle|-20.765 2 |Lumpy Lat...2 1.8 2.1 E
3 |clay 1.5 D 1
4 |mmcL 4 3 1.26 AL
Blast settings
Patternidentifier |EP3 | Blast layout tHole ordes
Dril rig Rig-1 ~| @) staggered © Regular
Blasting method  row by row @ Rectangular ©) Zig-Zag
Ground water level 0
[ o7 Apely ] [ 3¢ cancel |
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Designing blast patterns using RMC polygons Task: Design a blast pattern with more than one burden and spacing

[ Note: The coordinates of the Blasting Grid Origin, Grid height, Grid width, and Grid
angle will be different, but should be of similar magnitude.

8. Click the Hole settings tab.
9. Enter the information as shown, and click Apply.

" '
Blast pattern design E

| Pattern settings Hole settings

Collar alevation Hale settings
Elevation method :Fixed - Hole bearing |0
Elevation 960 Hole dip =80

Hole diameter 0.1

Labelling options
Hale ID prefix
[] Include rock class?
Toe elevation
Toe pasition method :Set Elavation ,: Hale ID suffix
Elevation 955 Starting value |1
ﬁ Seguence rows
Fow increment | 100
[] Pad hole_id
Pad length 5
Pad character |0
Subdrill distance
) A

10. Choose Delete > Outside boundary.
A prompt is displayed stating Select a closed segment.

11. Click any point on the top bench outline.
The blast zones are displayed:
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Designing blast patterns using RMC polygons Task: Design a blast pattern with more than one burden and spacing

[# Note: You will need to edit some holes at the contact zone between different RMC
areas, because the burden and spacing conditions cannot be met in all cases at these
locations.

12. Press ESC.
13. Choose Blast Design > Renumber holes.
14. Enter the information as shown, and then click Apply.

Renumber holes ﬁ

(71 Single Holes

Renumber ~ Hale Groups

i@ All Holes

Hole 1D Prefix

Hole 1D Suffix

Skarting Value |1
Pad Hole_Id ;:_E
Pad Length |5

Pad Character |0

| o Apply || 3¢ cCancel |

L o

15. Choose Database > Upload blast holes into database.
[ Note: Make sure you are using the blastdesign Database menu as shown, and not the
one from the Geological Database menu.
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Designing blast patterns using RMC polygons Task: Design a blast pattern with more than one burden and spacing

Database | Edit Display Sections Delete N

ﬁg: Open database

Create blast database

Upload blast holes into database [

Download blast holes from database

o B

Upgrade blast database

Map the blast database
Edit blast database definition

Import data
Export data

= =¥ =

Display databasze definition

Administration b

Close database

(=]
]

16. Click Apply.

Loading blast holes to database et

Al blast holes are about bo be loaded inko the database and the blast hole layer deleted.
If you wish bo keep a copy in string File Format also, please CANCEL and save the data before uploading the holes.

2. Lo Apply | [ 3 Concel |
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Designing blast patterns using RMC polygons Task: Design a blast pattern with more than one burden and spacing

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

o '
Load blast holes to database ﬁ
Duplicate holes in database Extra holes in database
No duplicates Mo extra holes

Charging Data | Sample Data

Load charging data [

Table name | charge -

Database Load Repark

Repart file name bp3 -
Farrnak :.ru:nt - Surpac Make File -
| | ']
[ 7 popy | [ 3% concel |
L &

18. Click Apply on the Draw Holes form.
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Designing blast patterns using RMC polygons

Diraw Holes

Task: Design a blast pattern with more than one burden and spacing

kmwwm:msnamw

A constrant bo holes? [

Trace stybes | Collar stybes | Gealogy pattemns | Labels | Graphs | Depth markers | Apparent dip indicators |
Colour traces by

Table | =

—_—

Fasid -

Dotk rocecoo T -
Deef ikt trmce thackness 1
Tick biney wesght 1

Cyinder stvle mocyinders | w
LersgthyfLint |1.000
Mawirmim _50-.!1

.

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

Define query constraints _ . “
Table Name  collar
Field Name Operand Constraint Value | Load |
1 |mﬁt&n F hp3
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Task: Design a blast pattern with more than one burden and spacing

Designing blast patterns using RMC polygons

The drillholes are displayed.

rmc_patterns.tcl .

run 02_auto

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

You need to click Apply on any forms presented.

Drill and Blast
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Load and tie in a firing pattern Task: Unload a blast pattern from the blast database

Load and tie in a firing pattern

Task: Unload a blast pattern from the blast database

Click Reset graphics E .

Open bench960_950.str in Graphics.

Choose Database > Download blast holes from database.
Enter the information as shown, and click Apply.

Select database M

Database Mame blast_tutarial -

| o Apply || 3¢ Cancel |

S -

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

Blast load from database ﬁ

Hole pattern ID [Epa - ]@

[ ~ Apply H ¥ Cancel ]

The blast hole layer is displayed:

Layers Mew ol 0
El% main graphics layer
(|5 benchg60_950,str

ﬂﬂ% blast hole layer

Task: Charge all holes

1. Choose Charge > All holes.
2. Enter the information as shown, and click Apply.
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Load and tie in a firing pattern

Task: Tie in a diagonalfiring pattern

Enter charging details

Depth from Depthto Explosive

1.5 emming |
0.8 MNonellP |1

2 |Ls 8

I

Detonatar  No. of detonstors  Detonstor position  Booster

Mumbser of booster cartridges  Delay

bottom

JAnzomex G [PG)

-

DET 2 {400.00ms)

End hole methad

@) adjust charge to hole depth
() adjust charge on tolerance Distance n

Hiinundquekﬂghg__

©

Lo Apply | [ 3 Cancel |

The charge holes report is displayed:

BLAST HOLE DESIGN - CHARGE HOLES REPORT

Commencing :
Adjust‘ir‘l? charge depth on (1) from 8.00 to 5.70
Blast hole (1) is charged
Adjusrin? charge depth on (10) from £.00 to £.70
Blast hole (10) is charged
Adju5t1n? charge depth on 5100) from 8.00 to .70
Blast hole (100) is charge
AdjuStin? charge depth on 5101) from .00 to 5.70
Blast hole (101) 1is charge
Auju5t1n? charge depth on 5102) from 8.00 to .70
Blast hole ({102) is charge
Adjuﬁt1n? charge depth on 5103) from 8.00 to .70
Blast hole (103) 1is charge
Aujustin? charge depth on 51&4) from 8.00 to .70
Blast hole (104) 1is charge
Aujust1n? charge depth on 5105) from 8.00 to .70
Blast hole (108) 1is charge
Adjust‘iﬁ? charge depth on 5106) from E.00 tO $.70
Blast hole (108) is charge
Adjus:in? charge depth on 510?) from g.00 to 5.70
Blast hole (107) is charge
Adjust1n? charge depth on 5103) from 8.00 to .70
Blast hole (108) 1is charge
Adjusting charge depth on 510ﬁ) from .00 to 5.70
Blast hole (109) is charge
Auju511n? charge depth on (11) from £.00 to §.70
Blast hole {11? is charged
Auju511n? charge depth on 5110) from 8.00 to 5. 70
Blast hole (110) is charge
AGjuSt‘in? charge depth on 511:) from £.00 to 5.70
Blast hole (111) 1is charge
Adjusting charge depth on (112) from E.00 TO 5.70

3. Close charging.log.

Task: Tie in a diagonal firing pattern
1. Choose Firing sequence > Generate firing sequence.
2. Enter the information as shown, and click Apply.
Page 39 of 83 Drill and Blast
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Load and tie in a firing pattern

Surpac™ 6.6.1

Task: Tie in a diagonalfiring pattern

Generate firing sequence

S

Firing kemplate name :DiagnnaI-P‘attern
Snap to firing line kolerance |0.01

Qutpuk layer name |kie_in

Firing pattern | Diaganal
Mumber of raws |1

surface delay |Monel M5 DET 3 (75ms)

Use blast hales From | Active layer

Mame blast hole layer

[ o Apply ][ 3¢ Cancel ]

L

3. Click and drag over the first row of the pattern to identify the tie in.
The blast holes are displayed.

]I R
| III.I s — ".' I‘.
| : M x\_
o \
A o S\
I".l\ W - . '_.I - -.a-:':’-" -"_"r‘.- . )
| . - - . J— . -
‘III|| ! ‘---".IF ’ --‘.-.J " - I'-'—-""r
VT T /
| = /
/ fo e
] nl.ll - A ~—
I : "'-'_ !

The tie in delay information is written into the description fields of each of the blast holes,
which allows you to save and upload the information to the blast database.

The tie in lines have been created in the new layer, in this case called tie_in. If you want
to keep a copy of this data for visualisation or plotting, make tie_in the active layer and
save the file.The data in this layer is not saved automatically when you upload the tie in

information to the blast database.

4. Inthe Layers pane, right-click tie-in and choose Make active.
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Load and tie in a firing pattern Task: Upload tie in pattern to the blast database

Layers Mﬁl a =
ﬂ% main graphics layer
=5 bench960_950.str
[ (g * blast hole layer

1=]g  tie-in

5. Choose Firing sequence > Firing animation to animate the blast.
6. Enter the information as shown, and click Apply.

i '
Blast firing animaticn ﬂ

Use blast holes From | Active lavyer -

Inpuk layer name

Animation speed Factor |1
Rescale display [

| o Apply || 3¢ Cancel |

L8 A

The blast animation is displayed.
Task: Upload tie in pattern to the blast database

1. Choose Database > Upload blast holes into database.
2. Enter the information as shown, and click Apply.
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Load and tie in a firing pattern

Task: Upload tie in pattern to the blast database

Load blast holes to database

Duplicate holes in database Exkra holes in database

Duplicate blast holes

Mo extra holes
1 |1(BP3) =
2 |10(BP3) m
3 |100(BP3)
4 |101(BP3) 1

Cwverwrite with new blast holes

Charging Data | sample Data

Load charging data

Table name .charge

Database Load Repart

Repart file name bp3
Format | .nak - Surpac Mote File

-

-

[ @?Apply ][ o4 Cancel ]

e

[ Note: Make sure you select Overwrite with new blast holes, because you want to
replace the original data with the new pattern, including the firing sequence information.

3. Enter the information as shown, and click Apply.
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Load and tie in a firing pattern

Task: Tie in a V firing pattern

Craw Holes

=)

Rescale view to show all holes in plan view? [

Add constraint to holes? [

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

Colour traces by:

Table -
Field

Default trace colour |{alE=
Default brace thickness |1

Tick line weight |1

Cylinder skyle :ru:u cylinders -
Length/Unit |1.000

Maximum |50.0

[ o Apply ][ 3¢ Cancel ]

The firing sequence information is loaded to the blast database and the holes contained
within the database are displayed in Graphics.

[# Note: To see all of the steps performed in this and the previous task, run macro 03a_load_&_tie_
patternl.tcl. You need to click Apply on any forms presented.

Task: Tie in a V firing pattern

AN e

Click the Reset graphics icon E

Open bench960_950.str.

Choose Database > Download blast holes from database.
Enter the information as shown, and click Apply.

Select database Iﬁ

Database Mame blast_kutorial -

[ o Apply ][ 3¢ Cancel ]

Enter the information as shown, and click Apply.

Blast load from database lﬁ

Hale pattern ID [Bpg - ][;5]

| o Apply || 3¢ Cancel |

Choose Firing sequence > Generate firing sequence.
Enter the information as shown, and click Apply.

Surpac™ 6.6.1 Page 43 of 83 Drill and Blast



Task: Tie in a V firing pattern

Load and tie in a firing pattern

Inng sequence

Generate

Firing kemplate name :'u'-F‘attern

Snap to firing line kolerance |0.01

Qutpuk layer name |kie_in

Firing pattern |V

Mumber of raws |1

surface delay |Monel M5 DET 3 (75ms)

Use blast hales From | Active layer

Mame blast hole layer

[ o Apply ][ 3¢ Cancel ]

8. Inresponse to the prompts, define the apex of the V pattern, and the two sides of the V,

by clicking and dragging each line as shown.

LA I I B A I N
LA R I B N A RN
LR R R R RN R EE RN EN]
LI B I A A B N
LI B I B A B N
LI B I B B N
LE R RN ENREENEENREREENRESJEN-:.]

L N B R

L N R N R R R R EEER]
L N N R RN R EEEEEEENR]
L L S L
L N R RN R EE LR EEER]
L B N L
L N
L I L
L B I N L L N
L N R R R RN
L O N N N N
LR R R E R R R EEEEENEE:S

bl B B B B L B B B
LR I S I B
LR I I I I I

LR R R R EE LR EEEEEREEEEEEREEEEREEREERJEJEEJSJEJE;S.]
LE R EEEEREEREEREENREREEEJEI IR R R RN

LI IR I B I I N B
LI IR I B B I N I
L B
L IR B B R I I
L I L I B B I N R
L I I B R I R
LI IR I B I
LI R B N R R R
LI R B R R R R
LI R R R R R R
L B B B R R
L L L
L B L L
LA B L L L
L B
LE L I B L L
L L I B L
L
LI L L B L
LR IR I B I
LIE IR I B
LE R R R R R R RN
L N RN R EEEREER)
LI IR I I B I

LR L B I B

The "V" blast pattern is displayed.

Drill and Blast
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Load and tie in a firing pattern Task: Tie in a customised firing pattern

[# Note: To see all of the steps performed in this task, run macro 03b_v_pattern.tcl. You need to click
Apply on any forms presented.

Task: Tie in a customised firing pattern

N e

Click the Reset graphics icon E

Open bench960_950.str.

Choose Database > Download blast holes from database.
Enter the information as shown, and click Apply.

Select database ﬁ

Database Mame blast_kutorial -

| o Apply || 3¢ Cancel |

Enter the information as shown, and then Apply.

Blast load from database ﬁ

Hale pattern ID [Epg - ][g*]

| o Apply || 3¢ Cancel |

Choose Firing sequence > Customised firing sequence.
Enter the information as shown, and click Apply.
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Load and tie in a firing pattern

Task: Tie in a customised firing pattern

Customised firing sequence

S

L

Qutput layer name |kie_in
Use blast holes from | Active layer

Mame blast hole layer

Tig in ling/row number |1
Inter row delay Excel LP DET 1 (200ms)

Snap to firing line tolerance |0.01

Cumulative surface delay settings
Reset cumulative delay time [
Mew cumulative delay time

The current cumulative surface delay time is |0

Blast hole selection method

(71 Select every blast haole collar
(71 Snap to row ends

(@) 3nap to skart, inflection and end paints

|« Apply

][ o4 Cancel ]

&

[ Note: For this example, no template has been used and you are able to tie in the holes
in any order or pattern that you select.

Surpac™ 6.6.1
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Load and tie in a firing pattern Task: Tie in a customised firing pattern

8. Select holes to define the holes in the first row as shown.

* * * * * * * * * *
* * * * * * * #* * *
* * #* * * * #* #* * *
\+ * * * * * * * *
4 # * * * * * * * -
- . * * * * * - * -

. - * * * * L] - *
3 . - * * * * * - -
- . * * * L3 * * * -

* - * - # * -
* * - * * * -
* * * * * * *

[ Note: The holes for each row are selected by clicking on the end points of the row, and
then pressing ESC.

9. Choose Firing sequence > Increment row number.

10. Select the next row in the firing sequence by clicking on either the start point, any inflec-
tion points, or the end point.

11. Continue defining rows using the above process until you have completed all the rows as
shown.
[ Note: After you have finished a tie in row, press ESC. You will be prompted to start the
next row. When you have completed all rows in the firing sequence, press ESC twice to
finish.

[# Note: To see all of the steps performed in this task, run macro 03c_custom_pattern.tcl. You need
to click Apply on any forms presented.
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Creating a blast boundary and blast solid Task: Unload a blast pattern from the blast database

Creating a blast boundary and blast solid

Task: Unload a blast pattern from the blast database

Click Reset graphics E .

Open bench960_950.str in Graphics.

Choose Database > Download blast holes from database.
Enter the information as shown, and click Apply.

Select database ﬁ

Database Mame blast_tutarial -

| o Apply || 3¢ Cancel |

S -

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

Blast load from database Iﬁ

Hole pattern ID [Epa - ]@

[ ~ Apply H ¥ Cancel ]

The blast holes are displayed.
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Creating a blast boundary and blast solid Task: Create blast boundary string

Task: Create blast boundary string

1. Choose Blast Design > Create blast boundary string.
2. Enter the information as shown, and then click Apply.

' '
True blast boundary ﬁ

Define the blast boundary parameters

Define output layer | bound

Pattern idenkifier  |gp2 - &
Skring number 4
Arc distance 1.0
[] Create cones
ObjectID |1
Object name
Overwrite cone angle
Cone angle |45
Define the collar elevation
Callar elevation :Fixed v:

Elevation |260

| o Apply || 3¢ cCancel |

L A

The blast boundaries are displayed (this can take a while to process, look for the progress
feedback in the bottom right of the Status bar).
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Creating a blast boundary and blast solid

Task: Create blast solid

|
J

-

Z

3. Choose Blast design > Cli

p blast boundary by crest string.

4. Followthe prompts to clip the blast boundary:

a. (1)Select the crest segment of the free face to clip with.
b. (2)Select the true blast boundary segment.

c. (3)Selecta poi
Create Blast Solid

Task: Create blast solid

nt which lies on a part of the blast boundary to retain.

1. Choose Blast design > Create a blast solid.
2. Enter the information as shown, and click Apply.

-

Blast zolid

Blas

Rock mass clas

Top surface
Type Fixed -
Bottom surface

Type :Fixed

-

L

Qutput layer

blast solid laver

k pattern BP1

- [&

sfication | Laterite

Use boundary elevation? Elevation

Elevation 954

Trim blast scolid to a free Face? [

[ c&?.ﬂ.pply ][ o4 Cancel ]

You are prompted to Select

3. Click on the blast boundary.

Surpac™ 6.6.1

the true blast boundary segment.
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Creating a blast boundary and blast solid

The blast solid is displayed.

4. Rotate the data to see how the solid is formed.

Task: Create blast solid

z

&

5. ChooseFile > Save > string/DTM.

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

Surpac™ 6.6.1
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Creating a blast boundary and blast solid Task: Create blast solid

i '
Save File ﬁ

Layer Name blast salid laver

Filename solid_bpi -
Oukpuk Format Type ISurpac DTM Files - .
Extension :.dtm -
Options. ..
Purpose DTM]‘SDM Clpticnns
Skring Fange Faorce saolid validation on save
File Format i@ text Force rigid backwards compatibility
(7 binary

Save styles [

Skyles file name S51_STYLES:skyles.ssi

[ &Apply ][ o Cancel ]

L A

[ Note: To see all of the steps performed in this task, run 04_blast_boundary_&_
solid.tcl. You need to click Apply on any forms presented.
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Creating a blast report Task: Recall the pit pickup string file and blast pattern

Creating a blast report

Task: Recall the pit pickup string file and blast pattern

1. Click Reset graphics E

2. Open bench960_950.str in Graphics.

3. Choose Display > Display loaded blastholes.

4. Enter the following information, and click Apply.

Select database u

Database Mame rulast_tutnrial - |

| o Apply || 3¢ Cancel |

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

Diraw Holes =

Rescale view bo show all holes in plan vew? [
Add constrant to holes? |

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

Colour traces byz
Tabke | .
Fasld
o e cior T -
Def ol trace thickness |1
Tick bne weesght |

Cylinder style :mc-..n:ec_s. .
LemgehfLing |1.000

Maxdmum (5000

1) [Cof Remty ] (3K Caneel ||

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

Define query constraints u
Table Name collar '
Field Name Operand Constraint Value [ Load ]

1 |blast_pattern = bot -

-

[ F Aomly ] [ 3G cancel |
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Creating a blast report Task: Recall the pit pickup string file and blast pattern

The blast pattern and pit pickup are displayed in Graphics.
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Creating a blast report Task: Generate a blast summary report

Task: Generate a blast summary report

1. Choose Report > Blast summary.
2. Enter the information as shown, and click Apply.

-

Blast summary report

Define the report file header
Blasting notes |BP1
Define the report file to create
Location bp
Id number |1
Report Farmat ..ncut - Surpac Moke File
Report orientation () Across the page @ Down the pags

Report bype @) Detaled () Consolidated () Both

Define the 30M file
3DM File location solid_bp

Id number |1
Define the blast pattern

(") Al patkerns () Group of patterns @ Unigue pattern

Select 3 unique patkern

() Some patkerns

Pattern |gpy

-|&

Define the attribuke that contains the specific graviky For each rock
IUse block model
Specific gravity atkribute -
[ o Aonly | [ € Cancel ]

L

-

[ Note: There are three options for the report type. Usually, the consolidated report is
the best option to select, because it will produce a report in most situations, even if some
information is not available. For example, if the blast pattern contains two rock
classifications but the blast solid contains only one object/trisolation, a detailed report
cannot be produced. This is because there is no way to determine what proportion of the
volume belongs to which rock classification. In this case the consolidated report will still

produce a report using the total combined volume.
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Creating a blast report Task: Generate a blast summary report

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

o

Modify blast solid details =

Elast solid abject details

Object number  Blast pattern  Rock mass classification  Wolume Mass

L EP1 Laterite 8156.927  B3945238.967 | -

Owerride blast solid details ||

L

The file bpl.not is displayed.

[ Note: The option Override blast solid details allows you to temporally override the
blast solid details when producing a blast report. To generate a complete blast report, the
blast solid detail entries for Blast pattern and Rock mass Classification must match the
information stored in the database for the specified blast pattern. By selecting Override
blast solid details , a second panelis enabled, from which you can select values to
temporarily use to generate the blast report.

[# Note: To see all of the steps performed in this task, run macro 05a_blast_report.tcl. You need to
click Apply on any forms presented.
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Creating a blast report

Task: Generate a blast work order report

Task: Generate a blast work order report

1. Choose Report > Work order.
2. Enter the information as shown, and click Apply.

-

Blast work order report

Define the report: file header
Prepared by |tutarial

Praduct requirement :Immediate

Blasting noktes |Blask koday 5.00 pm
Define the repart File ko create

Locakion wark_order_bp

Id number |1
Repaort Farmat :.nn:l: - Surpac Maoke File
Report bype (@) Detailed () Consolidated () Both

Define the 30M File
30M file location solid_bp

Id number |1
Define the blast patkern

(71 All patterns () Group of patterns (@) Unique pattern

Seleck a unique pattern

(") Some patterns

Pattern |gppi

-

Use block madel

Specific gravity atkribuke

Define the atkribute that contains the specific gravity For each rock

-

| o Apply || 3€Cancel |

LS

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

Surpac™ 6.6.1
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Creating a blast report

Task: Generate a blast work order report

Madify blast solid details

)

Elast solid abject details

Object number  Blast pattern  Rock mass classification  Volume

Laterite

Mass

538156.927  §3945238.967 | s

| [ Cancel |

L

The file work_order_bp1.not is displayed.

Blast work order repert

oerailed report
Elast pattern : BPL
Rtk MmASS classificarion : LATeriTe

Prepared by @ Turerial
Product requiresent : Immediate
Blasting noTes : Blast today §.00 pm

Particulars value

Date dE-Apr-13
caleulation method Without using block model
Collar Elevation({Meter) 60, 000

no. of holes in The blast 243
Detonator:konel LP-DET 2 {400.00ms) 243

Toral no. of deronators 243
B'Ia:.t1n-i met hod row by r
ARFO O. B(K1Togran) T02. 84
Argomex G (PG)(Number of booster cartridges) 243.00
Total mass of the explosive(Kilogras) TI9.E7
Explosive mass per unit hole length 6.30
Blasted w1u-nt$tuh1c meter) 38156.93
Blasted mass(K1logras) B3945238.97

weee syrface delays are not included n This report. Please EE]{I!]!.T.: l‘tﬂ:h‘?ﬂiilﬂ'flt!‘ delays sanually ===
age 1 o

[ Note: To see all of the steps performed in this task, run macro 05b_blast_work_

order.tcl. You need to click Apply on any forms presented.
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Creating pre-split holes Task: Create pre-split holes along a segment

Creating pre-split holes

Task: Create pre-split holes along a segment

Click Reset graphics E .

Open bench940.str in Graphics.

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

. !
Dirawing ﬁ

Draw Strings

S -

Layer name bencha40. str -
Skring range
Seqg range

Seq pnt range

Desc figld number d1 -
Text Alignment ::: -
Position of text in segment = Al points @) First point () Centraid
[ #pply | [ 3 Cancel |
L "y

The pit and ramp strings are displayed.

Notice that the following string numbers are used:

String Description

1 ramp strings

940 940 elevation design toe

950 950 elevation design toe and crest
960 960 elevation design crest

You will create a pattern near the ramp from the 950 elevation to the toe of the ramp.
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Creating pre-split holes Task: Create pre-split holes along a segment

You will create the Pre-split holes on the ramp as displayed.

5. Click Lz to see the data in plan view.
6. Zoom in on the ramp area, as shown.

7. Choose Blast design > Pre-split holes along a segment.
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Creating pre-split holes Task: Create pre-split holes along a segment

8. Click the 950 crest as shown, drag to the top of the ramp, and then release the mouse but-
ton.

Chck here

[ Note: If, as you were dragging, any other segment was highlighted, you might have
selected a different string. If any other string was selected, press ESC and perform this
step again.

9. Enter the information as shown, and click Apply.
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Creating pre-split holes

Task: Create pre-split holes along a segment

Pre-split parameters

S5

Presplit segment

Segment length 112.417

Spacing methaod @ Spacing Spacing |5
() Na. holes Mo. holes

Collar elevation

Elevation method :SEIected Seqgment -

Offset from line |0

Haole settings

Bearing i@ Set bearing
Perp. to segment

Hole bearing |0

Hale dip -20

Haole diameter |0.076

Blast settings
[] Clip to boundary

Raock name Laterite
Pattern idenkifier 940-2ps
Drrill rig Rig-1 -

23

Toe elevation

Toe position methad Setto Seqgment -

Segment offset |0

Fix value (@) Bearing

i) Offset

Subdrill distance

Labelling options
Hole ID prefix |240-
Hole ID suffix  ps
Skarting valus 101
Pad hole_id
Pad length 5

Pad character |0

[ c@?npply ][ J& Cancel ]

ey

After applying the previous form, you will be prompted to select a target segment which

will be used as the toe position.

10. Select the ramp string as shown.
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Creating pre-split holes

Task: Create pre-split holes along a segment

You will see the presplit holes created.

T T

_—
| S -

/] /

f o !
;HJ 'I!Iffl "I':I ."lrf
H J.lII f
N/

11. Choose Display > Point > Attributes.

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

Surpac™ 6.6.1

Page 63 of 83

Drill and Blast



Creating pre-split holes Task: Create pre-split holes along a segment

( Drawing ﬁﬁ

Draw Point attributes _ _
Layer name _I:ulast hale layer -

String range
Seqg range

Seg pnk range

Desc field number d3 -
Text Alignment :{ -
Position of text in segment g, Al paints () First point () Centraid
| Apply | | 3 Cancel |
ey o

The ramp and numbered holes are displayed.

[ Note: The holes are numbered with the prefix 940-, suffix of "ps", and are drilled from
the 950 crest down to the ramp toe.

The result is a series of two-point segments in the layer blast hole layer, which represent
individual holes. The first point of the segment is at the collar, and the second point of
the segment is the toe, or end of the hole. If the layer blast hole layer does not exist, it is
created. If there are no strings in the blast hole layer, or if the blast hole layer does not
exist, the string number used for the holes will be the design string number. If there are
strings in the blast hole layer, the string number assigned to the holes will be one greater
than the maximum string number.

13. Choose Display > Hide point > Attributes.
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Creating pre-split holes Task: Create pre-split holes along a segment

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

Erase Point attributes
Layer name _I:ulasl: hole layer -

Skring range

Seqg range

Seq pnt range
Desc field number di1

Text Alignment L« -
Paosition af kext in segment

[ oy Apply ][ 3¢ Cancel ]

L o

15. Rotate the data in Graphics.
The ramp with holes is displayed.

16. Choose Inquire > Point properties and click on the collars and toes of some holes.
The following data is present in the string file:

D1 D2 D3 D4 D5
Collar (start of . Hole .
DrillBlast1.1 Hole ID Hole Length Diameter
segment) Number
Toe (end of segment) blank blank blank blank blank

In this example, you want to make sure that you only create holes which are at least 1.5
meters long, because anything shorter is not worth blasting.

17. Choose Display > Point > Attributes.
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Creating pre-split holes Task: Create pre-split holes along a segment

18. Enter the information as shown, and click Apply.
Drawing @

Draw Point attributes
Layer name _I:ulasl: hole layer -

Skring range
Seqg range

Seq pnt range

Desc field number d4 -
Text Alignment ::: v:
Position of text in segment &, Al paints () First point () Centroid
| o Aply | | 3¢ Cancel |
L y

19. Click Lz,

20. Zoom in on the southern end of the presplit holes.
You can see that at least one hole is less than 1.5 meters in length.
[# Note: Your hole lengths will not be exactly the same as those displayed in the following
image.

21. Choose Delete > Single hole.

22. Click all holes less than 1.5 meters in length, and then press ESC.
23. Choose File > Save > string/DTM.

24. Entertheinformation as shown, and click Apply.
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Creating pre-split holes Task: Create pre-split holes along a straight line

( Save File ﬁw

Layer Mame blast hale layer

Filenames pattern240-2 -
Oukpuk Format Type .Surpac Skring Files - .
Extension :.str -
Options. ..
Purpose DTM|3DM Options
Skring Fange Faorce saolid validation on save
File Format i@ text Force rigid backwards compatibility
(7 binary

Save styles [

Styles file name S51_STYLES:blast.ssi

[ qi?.ﬁpply ][ o Cancel ]

[£ Note: To see all of the steps performed in this task, run macro 06a_presplit_holes_segment.tcl .
You need to click Apply on any forms presented.

Task: Create pre-split holes along a straight line

Click Reset graphics E

Open bench940.str in Graphics.

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

( Drawing ﬁﬁ

Draw Strings _ _
Layer name _bench94ﬂ.str -

b S -

String range
Seqg range

Seqg pnk range

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

The pit and ramp with string numbers are displayed.
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Creating pre-split holes Task: Create pre-split holes along a straight line

5. Rotate the datain Graphics and zoom in and out to become familiar with the contents of
thefile.
Notice that the following string numbers are used:

String Description

1 ramp strings

940 940 elevation design toe

950 950 elevation design toe and crest
960 960 elevation design crest

In this example, you will create horizontal drain holes on the pit wall.

The horizontal holes are as displayed.

L

You will use a DTM of the pit wall in this area to set the elevation of the holes.

6. Choose Surfaces > DTM File functions > Create DTM from string file.
7. Enter the information as shown, and click Apply.
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Creating pre-split holes

L

Task: Create pre-split holes along a straight line

-
Create a DTM from a string file ﬁ

Define the string file

Location bench340 -
ObjectID |1

Object name

Praojection plane

The triangles will initially be created on a temparary 2D plane.

Create on; :The ¥ plane -

AFter creating the surface, change the current plane to the best-fit plane.

Define other parameters
Comman paint check diskance |0,0050
Strings ko act as break lines
[ &ny spot height: strings

Spaot height string range
Perfaorm break line kest

[] Interpolate additional points
Point interpalation distance |50

Define the boundary string ko clip the DTM
[] wWould you like to clip the DTM to 3 boundary after creation?

Lacation
Skring 1
(@ Retain triangles inside boundary

Retain triangles outside boundary

[ o Apply ][ 3¢ Cancel

4

[# Note: You do not need to display the file in Graphics to use it to create holes.

Alog file for the DTM opens in your defaul text editor.

8. Closethe log file.
9. Click Lz to return to plan view.
10. Zoom in on the northern end of the two ramps, as shown.
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Creating pre-split holes

Task: Create pre-split holes along a straight line

|

i

11. Choose Blast design > Pre-split holes along a line.

12. Click a point approximately halfway between the 960 crest and the 950 toe as shown,
drag to a point just south of there, then release the mouse button.
[# Note: If you have any problems, you can press ESC and try again.

\

Click here

Then drag to here and release
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Creating pre-split holes

Task: Create pre-split holes along a straight line

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

.

L™

Pre-split parameters

S50

Presplit line

Qrigin- ¥ 309,35

¥ |750.376

Line length | 36.077

Bearing 170.015

Caollar elevation

Elevation method :DTM file

Locatian bench
D 240
Object ID |4 -

Trisolation ID |4

[ Make visible?

Offset from line |0

Haole settings
Bearing () Set bearing

i@ Perp. to segment
Hole bearing [0

Halz dip 0

Haole diameter (0.1

Blast settings
[ Clip to boundary

Rock name
Pattern identifier 950drains
Crrill rig Rig-1

Bpading Spacing |4
(2 No. haoles Mo. holes 10
Toe elevation
Toe pasition methad :Set Length -
Hole length (50
Subdrill distance
Labelling options
Hole ID prefix | 950-
Haole ID suffix |d
Starting value (701
Pad hole_id
Pad length 5
Pad character |0
[ wd’ Apply ] [ o Cancel ]

[ Note: The coordinates of your Presplit line Origin, Line Length, and Bearing will be
different, but should be of similar magnitude.

You are using a DTM file to set the collar elevations. The elevation of the holes created will
be equal to the elevation of the DTM at the given XY coordinates of each hole. You are

setting the bearing of the holes to be perpendicular to the segment (that is,

perpendicular to the line you created). By setting the hole dip to zero degrees, you are
creating horizontal holes. The holes will be numbered 950-701d, 950-702d, 950-703d,

incrementing one for each additional hole.

Surpac™ 6.6.1

Page 710f83

Drill and Blast



Creating pre-split holes Task: Create pre-split holes along a straight line

After applying the Pre-split parameters form, you are prompted to select the direction in
which the holes will be drilled.

14. Select a point to the east of the line as shown.

Clck on tlhig gide of the line

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

( Drawing I&ﬁ

Draw Point attributes

Layer name | blast hole layer -
Skring range
Seg range

Seq pnt range

Desc Field number d3 -
Text Alignment | < -
Pasition of text in segment G, Al paints () First point () Centroid
I o Apply H ¢ Cancel ]
L y
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Creating pre-split holes

Horizontal holes with numbers are displayed:

4,

Y

1

Task: Create pre-split holes along a straight line

Voo

\ \ -
1 —~

\ | *&s0701d

\ —

|I e
L | *8S0-703d
| '.I R

| «ds0704d
V|| -es0T05d
|| *950706d
| +es0707d
| —_—
1 e
V|| -es0-700d
1 | e
u! | *&50-710d
\

T

| \-ﬁmﬁfd

||

T — __1

. et
| *850-702d e

i

are horizontal.

[# Note: The holes are numbered with the prefix 950-, suffix of "d", start at hole 701, and

The result is a series of two-point segments in the layer "blast hole layer", which
represent individual holes. The first point of the segment is at the collar, and the second
point of the segment is the toe, or end of the hole. If the layer "blast hole layer" does not
exist, it is created. If there are no strings in the blast hole layer, or if the blast hole layer
does not exist, the string number used for the holes will be the design string number. If
there are strings in the blast hole layer, the string number assigned to the holes will be

one greater than the maximum string number.
17. Rotate the data in Graphics.

The horizontal holes are displayed.

A 4

18. ChooseFile > Save > string/DTM.

19. Enter the information as shown, and click Apply.
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Creating pre-split holes Task: Create pre-split holes along a straight line

- '
Save File ﬁ

Layer Mame blast hale layer

Filenames pattern240-3 -
Oukpuk Format Type ISurpac Skring Files - .
Extension :.str -
Options. ..
Purpose DTM]‘SDM Clpticnns
Skring Fange Faorce saolid validation on save

File Format i@ text Force rigid backwards compatibility

(7 binary

Save styles [

Styles file name S51_STYLES:blast.ssi

[ &Apply ][ o Cancel ]

[£ Note: To see all of the steps performed in this task, run macro 06b_presplit_holes_line.tcl. You
need to click Apply on any forms presented.
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Blast database concepts Task: Examine tables and fields in a drilland blast database

Blast database concepts

Task: Examine tables and fields in a drill and blast database
The tables and fields for a drill and blast database are as shown:

TABLES  Collar Survey Translation = Sample Styles Charging

FIELDS hole_id hole_id  table_name hole_id code hole_id
y depth field_name  samp_id field_name samp_id
X dip code depth_from @ from_value depth_from
z azimuth = num_equiv = depth_to graphics_colour  depth_to
max_depth description graphics_pattern = explosive
hole_path line_colour detonator
blast_pattern line_style delay
blasting_method line_weight booster
delay marker_size det_position
drill_rig marker_style Num_of _ boosters
ground_water_level plotting_colour Num_of dets
hole_diameter plotting_pattern
rock_class style_type
subdrill table_name
surface_delay to_value
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Blast database concepts
Task: Create a new drill and blast database

1. Click Reset graphicsE.
2. Choose Database > Close database.
3. Choose Database > Open database.

Database | Edit  Display Sections

Open database
Create blast database

Upgrade blast database

5 g sl

Map the blast database

Edit blast database definition

Import data
Export data

™ =

Administration

i Close database

Upload blast holes into database

Display database definition

Task: Create a new drilland blast database

Delete N

s

Download blast holes from database

[# Note: Make sure you are using the blastdesign Database menu, and not the Geological

Database menu.

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

Select database

[

Database Mame kemp

-

[ c@?npply ][ J& Cancel ]

The Create definition for new database form appears, showing the name and location of

the new database.

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

-

Choose database type

S

Database Mame temp

ODBEC connect skring

Database Type (Access (.accdb) v:
Warning: This database type is not compatible with Surpac 6.3 or earlier

) STORED (@ CALCULATED ¥ * 2 survey and sample co-ordinates

[ =y Apply ][ 3¢ Cancel ]
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Blast database concepts

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

Task: Create a new drilland blast database

-
Choose optional tables for new database

=)

Dakabase Mame temp
Database Type access
|Mandatary Tables: collar survey translakion

Define the optional tables For the database

Table name Table bype

nkerval

=

Time dependent

| i

-

[ @Pnppl'r ][ xCanceI ]

L%

8. Click Apply.
Defire all felds for all tabiles ﬁ
Handsiory Pl
Freed Tvee Mls  Index Length Mo Dec Low Beund  High Bound
1 [hole o Eharacter | [ fane 1 B L men | |-
z redl | mone 1 P i )
] peal rene 1 o R S =
4 red | pone a1 o i I ]
$ | max_dagth resl | mane 1 o o 5959
Al orea— [F— L 1 1 | -
Dphonal Pl
L] Type Wulls Length Mo, Dec Caps Low Bound  High Bourd  Phys, Wior Dp  Refererce fisld or Cxpresson
character | W w E |m-uu E E bnwm |‘
El i L
Lo/ dowir | [ 3 el |

A database is created and the connection to the database is displayed in the Status bar.

|ELAST OPEM DATABASE

X e.018 Z 0.000

|Str = 1|U.UUU anglel Ii kemp -

9. Choose Database > Close database to disconnect from the database.
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Blast database concepts Task: Upgrade a Surpac v5.0 blast database

Task: Upgrade a Surpac v5.0 blast database

1. Choose Database > Upgrade blast database.
[ Note: Make sure you are using the blastdesign Database menu and not the Geological
Database menu.

2. Enter the information as shown, and click Apply.
Select database ﬁ

Database Mame wS0_drill_blask,ddb -

[ o Apply H 3 Cancel ]

3. Click Apply and then Yes.

o '
Upgrade old styles table M

|Upgrade pre V5.1 format skyles kable ;:E
Don't tell me about this again [

If vou do not upgrade the styles table some display Functions will not work: correctly.
You should ensure that vou take a backup copy of the database before continuing.

| o Apply || 3¢ Cancel |

L A

i '
Blast database upgrade ﬁ

& The blast database is not compatible with this version of the Surpac Blasting Module.

Select YES to upgrade or MO to cancel this operation,

(o Yes) (K o]
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Loading the blast database
Task: Load sample intervals into a database

1. Choose Database > Open database.

Task: Load sample intervals into a database

[# Note: Make sure you are using the blastdesign Database menu and not the Geological

database menu.

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

Select database

|25

Database Mame grade_control.ddb

-

[ qi?npply ][ J& Cancel ]

3. ChooseFile > Open > String/DTM file.
4. Enter the information as shown, and click Apply.

-

Cpen File

==

Layer blast hale layer
Location wpload_holes1.str

Load filz as .Surpac String Files

Options...

ID Range
String R.ange
Retain descriptions

Data loading options

Replace current data
Rescale display

Drawing styles file S5I_STYLES:blast, ssi

| o Apply || 3¢ Cancel |
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Loading the blast database

The blast pattern is displayed.

Task: Load sample intervals into a database

+
+
+ +
+ +
+ + +
+ + +
+ + + +
+ + + +
+ + + +
+ + + + +
+ + + + +
- - + + +
+ + + + +
+ + + + + +
* + + + + +
+ + + + + +
+ + + + + +
+ + * + + + +
+ + + + + + +
+ + + + + + +
* * + + + + +
+ + + + + + +
+ + + + + + +
* * + + + +
+ + + + + + *
+ + + + + + +
* + + + + +
+ + + + + +
+ + + + + +
. + + + +
- + + + +
+ + + + +
+ + + *
+ + + +
+ + + +
+ + +
+ + +
+ + +
" i

5. Choose Database > Upload blast holes into database.
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Loading the blast database

Task: Load sample intervals into a database

6. Click the Sample Data tab,enter the information as shown, and then click Apply.

-

Load blast holes to database

2]

Duplicate holes in database

Duplicate blast holes

1000(BP1)

L »

1001(BP1)

1
.

3 |1002(BP1)
4 |1003(BP1)

Load sample data

Table name | sample

Sample Label

Sample prefix
Sample suffix

Increment skart

Increment method

Padding length

Padding character

Sample Id example

HOLE1-1 HOLE1-2 HOLE1-3 HOLEZ2-4 HOLEZ-5

YalDYa-

1

@) continuous

Owverwrite with new blast holes

Charging Data | Sample Data

Extra holes in database

Mo extra holes

Use %ID% as a place holder for the hole Id  Sampling method —, single sample

(7 reset at each hole

0
0

Sampling Method

i@ Fixed length
() varying lengths

Sample length(s) |5
blank for hole depll:h .
End sample method ignore partial sample -

Distance |0

Database Load Repart

Repaort file name grade_contral

Farrnak ..nc't - Surpac Make File

-

-

[ w4 Apply ][ 3¢ Cancel ]

L

7. Enter the information as shown, and click Apply.
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Loading the blast database

Task: Load sample intervals into a database

Diraw Holes

hmmwmumnﬂmmm i
Add constraint to holes? [

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

Colour traces by
Table | =
Fasld -

Q) Lafderty | [ X concel |

The holes are displayed.

8. Open grade_control.not.
The report is displayed.
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Loading the blast database Task: Load sample intervals into a database

BLAST HOLE DESIGN - LOAD BLAST HOLES TO DATABASE REPORT
Load cosmencing on 27-Apr-12
Loading collar table - collar
Loading survey table = survey
Loading charging table - charge
Loading sample Table - sample
Ignoring hole depth from 5.00 to 7.20 after sample (721 SPlgvi
Ignaring hole depth from 5.00 To 7.20 after sample (7F22(BPL)-2
Ignoring hole depth from .00 to 7.20 after sample (F66(BPL)-3
Ignoring hole depth from £.00 to 7.20 after sample (7&7(BPL)-4
Ignoring hole depth from 5.00 to 7.20 after sample (76B(EFL1)-5
Ignoring hole depth from 5.00 TO 7.20 after sample (769(BFL)-6
Ignoring hole depth from 5.00 to 7.20 after sample (FFO(EPL)-7
Ignoring hole depth from £.00 to 7.20 after sample (771(BP1)-B
Ignoring hole depth from 5.00 to 7.20 after sample (772(EP1)-9
Ignoring hole depth from 5.00 to 7.20 after sample (773(BF1)-10
Ignoring hole depth from 5.00 TO 7.20 after sample (774(BF1)-11
Ignoring hole depth from £.00 o 7.20 after sample (775(BP1)-12
Ignoring hole depth from £.00 To 7.20 after sample (776(BPL)-13
Ignoring hole depth from 5.00 to 7.20 after sample (777(EBFL1)-14
Ignoring hole depth from 5.00 To 7.20 after sample (77E(BPL1)-15
Ignoring hole depth from 5.00 to 7.20 after sample (F79(BPL)-16
Ignoring hole depth from £.00 to 7.20 after sample (780(BP1)-17
Ignoring hole depth from 5.00 to 7.20 after sample (7B1(EP1)-18
Ignoring hole depth from 5.00 to 7.20 after sample (782(BF1)-1%
Ignoring hole depth from 5.00 TO 7.20 after sample (7E83(BPL)-20
Ignoring hole depth from £.00 to 7.20 after sample (T84(BP1)-21
Ignorimg hole depth from .00 to 7.20 after sample (B11(BP1)-22
Ignoring hole depth from 5.00 to 7.20 after sample {(812(BP1)=-23
Ignoring hole depth from .00 To 7.20 after sample (813(BPL1)-24
Ignoring hole depth from 5.00 to 7.20 after sample (814(BPL)-25
Ignoring hole depth from 5.00 to 7.20 after sample (B15(BP1)-26
Ignoring hole depth from 5.00 to 7.20 after sample (B16(EFL1)=-27
Ignoring hole depth from 5.00 to 7.20 after sample (817(BF1)-28

This report indicates that the data was loaded successfully, and that any partial sample increments at
the end of the hole were disregarded.

[ Note: To see all of the steps performed in this task, run macro 07_blast_database.tcl. You need to
click Apply on any forms presented.
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