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Introduction

BMXBIlastPlanneris a software component for plannindpe geometric parameters of a blasttes on the
computer. The basis for the measurement is a Biddel enhanced byBlast Site (Mrker) Hements
BMXBIlastPlanners used before drilling (prprofiling) and after drilling. For prprofiling the user generates a
Drill Patternby entering lasic parameters on the planngghttern. Thesystem delivers profiles in front of the
boreholes, sectional areasinimum burden diagrams, etand a plan view of th&last Sitefor staking out. If
the boreholes are checked after drilling by borehole probes an@BS rovers, these data are importable and
updates the planned boreholes including all related items such as profiles, or burden diagrams.

Within the BMXBlastPlanneroverall geometric information on th@last Sitels available BMXBlastPlanner
serves the determination of profiles and burdens, drillipgtterns and borehole attitudes anénables
calculations of th@last Sitevolume.In addition, theBMXBIlastPlannesupports a customized import of borehole
survey data from dowsthe-hole probe and corresponding measure while drilling (MWD) dakee import of
major rock mass structures (discontirie#) from theJMXAnalysto & @ 2 Y allbws Toicbnbine geological
mapping with blast analysis and allows next to a visualization the localization of intersectiortsovatiolesin
the minimum burden diagrams

This user manual addresses all topics related toBMXBlastPlannerThe covered topics include installation,
background, definitions, usénterface, features, operatioand analysis oBMXBlastPlannerLet us know if we

can support you, and give us your valuable feedback. Only this way it remains possible to keep the systems both,
flexible enough for broad usage and sufficiently specific for your applications.

We wish you success with tfBMXBlastPlanner

TheTeam of 3GSM

Graz,October 2024
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2 General

TheBMX BlastPlannés part ofthe BlastMetriXsoftware package and is not available as a stalwhe program.
The installation takes place during the installationBsfstMetriX ad is described in the corresponding user
manual.

Note:
SMXsoftware components are used under this nam&hapeMetriXandBlastMetriX i.e. there are no dedicated
BMXversions for e.gSMXReferencer

Attention:

Blast Sitefiles 6 & @ & géneéated withBMX BlastPlanner V@l are not fully supported bypreviousversions
Design parameterspecified in the current version cannot be read by versiadgr than 4.5 they have to be
specified once agaitlowever the current versiorreads input files from former versions.
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3 Background

3.1 Elements of the Blastif
3Dmodel

The 3Dmodelrepresents the surveyed model of the bench face. It is an accurate and detailed description of the
bench face geometry and enhanced by image information. Borehole measurements towards the free surfaces
are derived from the 3Dnodel. A 3Dmodel comprises a 3D point cloud, a triangulation between 3D points
forming an irregular surface, and a set of photos draped onto the surface. This leads to a photorealistic
representation of the bench face.

Reference elements

1 Terrestrial imaging
Reference elements includeange Poleand Delimiters RangePolesare used to scale and orientate
the 3Dmodel Delimitersare usedo define the location of thdop Level 8faceand the lateral
border planes. They also defindRaeferenceibe which relates the 3bnodeland the boreholegsee
Figurel). As an option, additional markers can be used to defineupperboundary of theBlast Site
Top Level Surfacedvkers(TLS Markejsare used to define the (uneven) shape of fhep Level
Surface (Boreholg CollarMarkerscan be added to th@&last 8e at an arbitrary number, whictiefine
borehole collarsReference elements and markers are positioned inBiXBlastSiteGeneratqsee
corresponding user manual).

1 Aerial imaging
Reference elements includgelimiters Floor Level Marker@nd (optionally)Range Pole®elimiters
are used to define the lateral border planasdthe Reference Linehich relates the 3D model and
the boreholeqseeFigurel). TheFloor Level Marketdémits the geometry of théBlast Siteat its
bottom. TheTop Level Surfageautomatically generated from the 3D points of thiep Level Areano
additional markers e neededHements are positioned in thBlastSiteGenerat8D (see
corresponding user manualBoreholé CollarMarkerscan be added to th8last Siteat an arbitrary
number, which define borehole collaiGollarMarkersare positioned directly on the 3D model in the
BXM BoreholeFindé¢see corresponding user manudDptionally,Range Polesan be used to scale
and orientate a generic 3D model (s8¥X Normalizeaind BMXBlastSiteGeneratarser manual).

Border planes

Borderplanes limit the extent of th@&last 8e. They are initially defined by th@ositions ofRange Polgg-loor
Level Markersaind Delimiters ThelLeftand theRight Border Planess well as thd-loor Level Plankeut can be
relocatedin the BMXBlastPlanne{Chapter7.3.). TheBMX BlastPlannédras following planes:

1 Face Rne
TheFace Raneis the bestfit plane to the bench. It considers the centpart of the bench between
the Delimiters TheFace Plané automatically determined and cannot be modified.

1 Left and Right Bordeld&hes
ThelLeftandRight Border Plankmit the Blast 8e laterally. They strike perpendicular to the strike of
the Face PlaneThelLeft Border Planis located at theeft Delimiterwhile the Right Border Planat
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the Right Delimiter When generating ®rill Rattern, the boreholes are located within the boundaries
of the LeftandRight Border Plane

1 Floor Levellgne
TheFloor LevellBnelimits the Blast 8e at its bottom. It is defined by two or three point§-loor Level
Markers;seeBMX BlastSiteGeneratand BMXBlastSiteGenerator 30ser manugl In the case of two
points theFloorLevel Planstrikes perpendicular to the strike of tHeace Planen the case of three
points the plane is defined by the three toe positions of Hleor Level Marker3heFloor Level Plane
forms the lower boundary of the volume of thi&lastSite Thevolume ofsubdrilling of boreholes is
counted below theFloor Level Plan&@ he elevation of thelanecan be adjusted iBMXBlasPlanner
(see Chapter.3)

1 Top Levell@ne
TheTop Level Plarie defined by two or three point§osition of theDelimiterssee
BMXBIlastSiteGenerataand BMXBlastSiteGenerator 3lser manudl In the case of two point the
Top Level Bnestrikes pergndicular to the strike of th&ace Rine. In the case of three points the
plane is defined by the three positions of tBelimiters TheTop Level Planflerms the basis for the
localUVWcoordinate system for boreholes, i.e. it contains thand vaxis. Consequently, borehole
which are not contained in th€opLevelPlanehave a norzero w value.

Top Level Grface(TLS)

TheTLSimits the Blast 8e at its top.It is an irregular surface and capable to model uneven crestsTLBs
also the upper limit for the volume of thBlast Site Boreholes are forced to follow tHELS~vhen generating a
Drill Pattern

Note:

The TLSis defined bytoe points of theDelimiter, Top Level Surfaceoidts and Borehok Gollars when using
markers(BlastSiteGenerator 2Rerrestrial imaginy whereas theTLSs automatically generated from thisp
level 3D datavhen using theBlastSiteGenerator 3(@erial imaging with UAY)

Note:
The boreholes follow th&op Level Surfagather than theTopLevel Plane.

Boreholes

Boreholes form the limits of th&last Sitewithin the rock mass. They consist of the collar and the trajectory.
Boreholes can bstraight or curved. In the planning stage, boreholes can be relocated (position, tiatina
azimuth, etc.). Boreholeaotlars and trajectories which have been surveyed by tpadty devices can be
imported intoBMXBlastPlannerlmported borehole parameters cannot be modified. Boreholes can be assigned
to rows or be unassigned.
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Rows

Rows organise boreholes logically and geometrically. They form a logical chain of boreholes and they also connect
the boreholes with an irregular surface. Row information is used for subsedBiast Siteanalysis. Volume
calculation considers only boreholes assigned to rows. Boreholes are automatically organised in rows using the
"Generate Drill &tern" command. Imported boreholes have be assigned manually to rows.

BoreholeVolume

The borehole volume is the volume of rock mass supposed to be blasted by a single borehole. This volume is
defined by the trajectory of the borehole, the distance and shape of the free surface in front of the borehole and
the new surface generated by théasting processThevolume of theBlast Sités a volumetric body determined

by 3Dmodel, the boreholes, th&op Level Surfag@oplLevelPlane)and theFloor Level Plandt is a prediction

of volume for designing blasts.

Note:
The volume of subdrilling of boreholes is counted belowRhaor Level Plane.

Annotations
Mesh Borders

Mesh Brders(see Chapte®.3) outline the upper and lower boundary of the mesh (triangtgd surface) of the
bench face

Muck Lines

MuckLines(see Chapte®.6) are used to define areas of prexisting heap in front of the rock wall. Those areas
are excluded fronvolume calculation of the bank

Face Area

TheFace Aredsee Chapted.4) defines the besfit plane of the face. It is considered between thelimitersin
the center of the bench

Attention:
Mesh Bordersare automatically determined but must be checked for correctness. For volume calculation it is
necessary to have consistent and corrbtgshBorders

3.2 Definitions
Boreholes
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Boreholesare defined by the collar position, the orientation of the trajectory, the length, anddiaeneter. The

collar position is defined by the distances u along and v athesReferenceihe. In a geereferenced survey the
collar position is also defined by the-oodinatesk (Esting), N Korthing), and HKeight). The orientation of the
trajectory is defined by two angles. The first one is the inclination and it is the borehole angle measured from
vertical. The second one is the horizontal direction of the hole which is either given by alphianorth:

1 Alphais measwed counterclockwise from theReference Line

1 Azimuth is measured clockwise fradorth to geereferenced surveys

Qubdrilling is defined as the vertical distancetbé intersection point betweerrloor Level l|ene and borehde
and the toe of the borehole. Subdrilling and length are mutually dependent.

Figurel shows the parameters defining boreholes BMXBlastPlannerlt shows the parameters for collar
position and borehole orientation

Delimiter

Delimiter

/ BoreholeRefere”Ce ling
— Diameter

—+ Inclination
‘/'—jFloor level surface

; Subdrilling

Figurel: Borehole definitions

Drill Pattern

TheDrill Rattern consists of boreholes which are placed individually and/or organised in rowdiTlhattern

is defined by the number of rows, the side spacing of boreholes withits, the distance between rovend the

shift between rows. Rows have an arbitrary directiolatie to theReferencédine. Boreholes which are assigned

to rows are connected by a surface. The existence of the surface is indicated also by a dashed line between
collars. Boreholes which are nassigned to rows are calléthasigned Borehole§igure2 shows the definitions

of the Drill Pattern its relation to theReferencéd.ing boreholes assigned to rows ahihassigned &eholes
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Figure2: Drill Rattern definitions
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4 User interfaceand features

The user interfacef the BMX BlastPlannd€Figure3) comprises the menu bathe toolbar, the 2D and 3D viewer
navigationbar, thumb wheelsand several detachable panes

<2 BMX BlastPlanner - o X
Ele BlastSte Edit View Windows Help
mEalem OC EZ20F X S 200 DM@
Plot ax Blast Site & X|
Minimum Burden v
AN A R
EVSM_ 00 L] @ - —
—_— Y.
T — - IR
i sss ~ B [T el By 22 10
ser ™ Drill Patte ~
) = 2 [
| \ ‘ | | | ! 3 @ Borchole 1.1 ®
s0 i T = T T ® Borehole 1.2
&0 801 o @ Borehole 1.3
® Borehole 1.4
L i L @ Borehole 1.5
80 603 @ Borehole 1.6
20 605 @ Borehole 1.7
I @ Borehole 1.8
s oo i @ Borehole 1.9
E 1o s97 @ Borehole 110
g 120 94 @ Borehole 111
@ Borehole 112
ot o @ Borehole 113
140 ser ~ Row2
@ Borehole 2.1 74
e = @ Borchole 2.2
180 s77 @ Borehole 23
170 578 @ Borehole 2.4
573 @ Borehole 25
o ‘Miniron: $.71 m @ Borehole 26
190 s Depth: 18.60m @ Borehole2.7
200 578 @ Borehole 2.8
@ Borehole 2.9 v
210 sse 5 =
olly ¥ Options
Table & X | Move e )
Name Um) Vimi W im] Length(m]  Subdriling[m] Inclination []  Alpha[7]  Diameter [mm] A
10 -0212 0530 -0010 2317 -1.000 198 %7 10000 s (kpedary
2 12 5741 0267 011 2273 -1.000 209 24 100.00 ©uv O profilepiane  pumien. [P
313 7% 1834 -0288 20857 1000 198 950 10000 Mode A
4 14 17.649 1815 0199 20613 -1.000 7 %29 10000 ® uvw incination: | | >
5 115 2541 1632 -0.118 277 1000 190 %0.1 10000 Oshi < ’ I | S
6 16 2518 1125 0208 20831 -1000 193 913 10000 v
717 35434 0421 0145 20808 1000 208 %48 10000
s 18 41378 0145 -0250 20403 -1000 192 %2 10000 Default Inclination Defoult Subdeling | %58
9 19 a3 1348 -0.146 20268 1000 24 92 10000 v
1 Menu bar
2 Toolbar
3 3D viewer
4 Navigation bar
5 Thumbwheels
6 Blast Sitgpane
7 Movepane
8 Tablepane
9 Plotpane

Figure3: User interface athe BMX BlastPlanner

4.1 Viewers

The viewer is permanently connected to tB&MX BlastPlannerindow. The user can switch between the 3D
viewer (3Dmodeltogether withBlast Site Ementg and 2D display (plan view with contour lines and boreholes

by clicking theét H %2 or & o 5R icons respectively in thenenu bar

3D viewer

The 3D viewe(Figure3) serves for displaying the 3@odek. Each 3D viewer comprisé® context menu, the
navigation bamandthree thumbwheels for rotation and zooming@.he context mengNavigatemode)of the 3D

October 2024 10
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viewer allows the change in the display of the 3Ddal. It is opened by elick on the ight mouse button in the
viewer. Followingptions can be chosen:

Draw as is The 3D topography is completely overlaid by the digital photograph
(3Dmodel)

Wireframe A Triangulated red coloured point cloud is forming the topography

Wireframe Overlay The 3D model and a red coloured overlay of the wireframe is forming the
topography

Points The point cloud of the scene according to the topography is shown

All Points All available points of the 3D model according to the photograph are shown

Fullscreen Switches between the fullscreen display and the windowed display.

Show Texture Displays the 3D model with texture in the viewer

Show Axes Turns the ceordinate axes on and off

Show Bounding Box Turns the bounding box surrounding of the 3D model on and off

3D View Options Opens the optioadialog at theGeneraltab

2D viewer

The 2D viewe(Figure4) displays the plan view of the blast including contolines, boreholes with collarsnd

reference elementgi.e. Delimiterand Reference LinePlan View2 LJG A 2y a | NB DIRIYVISR  hdIide.
in the menu baror by selecting the corresponding commaadt t 'y + A Sig thencbdifiekt 2ngris §see
Chapter6.2).

o 4?1 .45 4?3 4£ AZ% 63; ”.4_7” .g agr? 4&910 451 43,32
. } X ‘ E 2 z ‘ 5 ‘ - 3 g ’

2.08m

X vetmiter -
Reference Line 23
Row

@ Borehole position
Borehole Al dimensions in [m]

1 2D viewer
2 Legend
Figure4: 2D viewer wittplan view of the 3Dnodeland Blast SitelEments
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4.2 Menu bar

The menu bar comprisesix main menus. The menu commands are accessible using the mouse cursor. The
following paragraphs describe thergtture and commands of the fivmain menusKile,Blast site Edit, View

WindowsandHelp

Menu File
Open 3D Mdel
Export 3D Model
Export as DXF
Export as OBJ
Generate Screenshot
Print Report
Export Report as PDF
Export Plan View as PDF

Show Reconstruction Report

Exit

Menu Blast Site
Load Blast Site
Save Blast Site
Save Blast Site as

Import

Import Generic Probe Data

Import Pulsar Data

Import Pulsarrteractively

Import Boretrak Data

Import Boretrak mteractively

October 2024

Opens a 3Dnodel (&.jm3E file)

OELIRNI& GKS o5 3IS2YSOUNER OGNRIFy3IdzAg | GA2

9ELR2NIE (KS 05 3IS2YSGNB OGNRIy3Idzg F (A2

Generates a usedefined screenshot
Prints a report of the drill pattern to a connected printer

2NAGSa I NBLERNI 2F GKS RNAEf LI GGSNy

Exportsthe planviewi 2 | &G ®LIRFE FAE S
Opens thesMX MultiPhotaeconstruction report
(available sinc& MXMultiPhoto v4.0Q not available for 3D models generated

by the SMX ReconstructionAssistant

Closes th&8MXBlastPlanner

Loads dBlastSit# a Pa Yo ¢ TFAf S0
Saves th@last Siteh y Of dzZRAy 3 02NBK2f Sa (2 (GKS Odz
Saves th@last Siteh y Of dzZRAYy 3 02NBK2f Sa (2 I ySg

Imports borehole deviations recordduly down-the-hole-probesfrom a text
file

Imports borehole deviations recorded with Rulsarprobe. 3D model and
borehole collar are required to be geeferenced.

Imports borehole deviations recorded withRulsarprobe. Borehole data is
interactively assigned to borehole positions. This also openPtisardialog

Imports borehole deviations recorded withBoretrakprobe. 3Dmodel and
borehole collar are required to be geeferenced.

Imports borehole deviations recorded with Boretrak
probe. Borehole data is interactively assigned to borelpalsitions. This also
opens theBoretrakdialog

12
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Import Renishaw CSV Interactively Imports borehole deviations recorded with Renishaw
probe. Borehole data is interactively assigned to borehole positions. This also
opens theRenishaw CSdialog.

Import Surveyed Drill Pattern from CB\ports positions of the borehole collar froméa® Oféhe ZPositions
(local or geereferenced) cannot be modified

Import Designed Drill Patternfrom CBV/LI2 NIia Ll2aAidAz2ya 2F GKS 02NBKz2tS
(local or geereferenced) can be modéd

Import Top Level Surface Psin Imports positons of surveyed points of th@op Level
Qurfacefrom ad ® Ofife @Positions can be local or geeferenced.

Import Mapping Imports structural geologic datal faces, Areagand Discontinuitiey from a
adayas TFTAES JMGANSYl G SR o0& GKS
Custory Import Drill Pattern from IREDES Imports borehole and MWD data according teetIREDES
ai yRI NR )didthe Enpdrt {REDESAIS D
Export

Export to SHOTPIus5 Premi&xports the 3Dmodel and theBlast ®e data to aaspx file which is
compatible tothe software SHOTPIus5 Premier

Export Drill Patterms CSV  Exports the geometric parameters of the drill pattern tae\é file (readable
by spreadsheet programs)

Export Borehole Profiles and Minimum Burden Distances asExpwrts borehole profiles and minimum
0dzZNRSYy RA&GEFyOSa (2 | aodagée FTAES
Export Borehole VolumesasCSV 9 ELJ2 NIia (KS 02NBK2t S @2fdzySa G2
Export Delimiteras CSV 9 ELJ2 NI &4 (KS LRardAaAzy 2F GKS wAa3akd FyR
Custom Export Drill Bttern asIREDES DRPIan
Export Dill Pattern asAtlas Copc&€SV

Statistics Shows basic parameters of thBlast Siteincluding geometry, esign
parameters and drill pattern analysis

Entitle Blast Site Allows defining and editing names for tBéast Site

Generate DrilPattern Opens a dialog for generatingill Pattern

Add Borehole Adds a borehole to the current row of tHarill Pattern

Remove Borehole Removes the currently selected borehole(s)

Menu Edit

Undo Revokes th@reviously executed commands step by step

Redo Redoes the commands revoked by thedofunction step by step

Options Opens the Options dialog. In thisdialog general parameters for the

visualisation, printing, navigation, droperation can be modified.
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Menu View
2D
3D

Show Burden

Show Top Level Surface

Show Row Surfaces

Show Volume

Show MWD Analysis

Menu Window

Reset Ayout

Plot
Table
Blast Site
Move

Interhole Distances

MWD Plot

MWD Analysis

Menu Help
User Manual
Units

AboutBlasPlanner

4.3 Toolbar

Switches to 2D display (Plan view)

Switches to 3D display (3Dodel)

Shows/hides the coloucoded overlay of burden
Shows/hideghe Top Level Bface (TLS)
Shows/hideghe row surfaces

Shows/hideghe calculatedvolume of theBlast Site

Shows/hides MW@nalysig(colour code)pf individual boreholes

Resets the layout dBMXBlastPlannemwith the Move, Blast SitePlot and
Tablepane enabled.

Shows/hides thé’lotpane Profiles Minimum Birdendiagram)
Shows/hides thdablepane (borehole parameters)

Shows/hides thdlast Sitgpane Qrill Pattern Geometry and/olumetab)
Shows/hdes theMove pane (control of borehole position and angles)

Opens aplan view for displaying distances between individual boreholes at
variable heights

Shows/hides theMWD Plotpane that displaysdrilling data based on the
IREDES standard

Shows/hides thé1WD Analysipane that displays analysis of the drilling data
based on the IREDES standard

Opens the manual of the software component
Displays the units used by the software

Displays version and release information of the software component

The toobar has a dynamic layout depending on whether the 3D or 2D viewer is enabled.

Toolbar with 3D viewer enabled

mEales OC Z0ih ¢ X 5 200 DM@

October 2024
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Toobar with 2Dviewer enabled

mEaEem O 70 § X 5 2030

Open 3Model

Y
- Opens a 3Bnodel (@jm3: file)

Load Blast Site

-
lﬁ Loads 8Blast Sitga.smte file)

Save Blast Site

L]
H Saves the currerBlast Site

Print Report
L]

E Prints thereport

Undo

g Revokes the previously executed commands step by step
Redo

e Redoes the commands revoked by thedofunction step by step

Entitle Blast Site

Opens a dialog for entitlinglast Site

Generate Drill Pattern

Tﬁi Opens a dialog for generatinglxill Rattern

Add Borehole
GP Adds a borehole to the current row of tHarill Pattern

October 2024 15
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Remove Borehole

X

Options

*—
—i
i

2DView

2D

3DView

3D

Render options

W —

Removes the currently selected borehole(s)

Opens theOptionsdialog

Switches to 2D visualisation (plan view)

Switches to 3D visualisation (3ibdel)

Opens a dialog to modify settings in the display view

Render Options (Lefterial imaging Right: terrestrial imaging)

Top level area

AF Show Top Level Surface
I Show top level 3D data

Face area-

J- Show face 3D data

Floor level area-

Show floor level 3D data

Augment

& | Augment Boreholes

3D data opacity

Annotation size-

Top level area

A¥ Show Top Level Surface

Face area

_r Show face 3D data

Augment

<& | Augment Boreholes

3D data opacity

Annotation size

October 2024
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Show Top Level Surface

Shows/hides th& op Level Surface

Show Top.evel 3D Dataagrial imaging)

J_ Shows/hides thd op Level Are@8D model)

Show Face 3D Data

J- Shows/hides thé-ace Are¢3D model)

Show Floor Level 3D Datefial imaging)

J- Shows/hides thd-loor Level Are@D model)

Augment Boreholes

YO

Enlarges the boreholes in the viewer

3D Data Opacity

v . .
Slider to change stepwise the transparency of the 3D model

Annotation Size

L . . .
Adjusts the size of markers in the 3D model

Visualise Burden Ovdng Whole Aea

. Shows/hides theolour-coded overlay of burden

Show Row Surfaces

Shows/hides the row surfaces

ShowVolume

October 2024 17
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. Shows/hides the calculated volume of tBtast Site

Show Volume

-. The icon changes, if volume settings have been changed

ShowMWD Analysis

m Shows theesults of MWD analysis in the 3D viewer (colour coded marking of
the boreholes)

4.4 Navigation bar

Hint:
TheBMXBlastPlannetoggles between thé&ditand Navigatemode by pressing theESEkey.

Edit
/ Performs actions within the 3D model such marking annotations, etc.
(active = blue)
Navigate
'. E Controls the motion and inspection of a 3D model (active = blue)

Seek to a Selected Point

>4

& Zooms towards the selected location on the 3D model

Move to Home Position

ﬁ Sets the viewer to itiitial position

Zoom out / Zoom in

e‘ @" Zooms out from the current view. Zooms to the previous view again.

Top Down View

October 2024 18
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i Orientates the 3D model from the camera view (top down).

Auto Rotate (fixed or view)

& 4

Rotates the 3D model from a fixed point (top down) or from the current point
of view

Toggle Perspective/Parallel Projection

Toggles between perspective and parallel projection

Thumb wheels

The thumb wheels are used for rotation and zooming

4.5 Navigationmode

The devices used in théavigatemode are the mouse and/or the keyboard.

Mouse navigation

1 Rotation: The left mouse button rotates the 3D model. Just keep the left button pressed and move the
mouse around to see the 3D model rotating.

1 Context menu: The right mouse button opens a context menu where the representation of the 3D
model can be influenced.

1 Panning: The middle mouse button is used to pan the 3D model. The same can be done by pressing
Ctrk  BINE d I YR dzaAy3d G(GKS STl Y2dzaS odzid2y o

1 Zooming: Pressing the left and middle mouse button at the same time is used to zoom. The same can
0S R2yS oGukELINGEM Ny ARGdzaAy3d GKS € SFO Y2dzAS odzidz2y
wheel mouse the 3D model is also zoomed.

Hint:
It is preferred to have a mouse with 3 buttons, or a wheel mouse. Usually the wheel acts as the third mouse
button.

Keyboard navigation
§ Straight motion is performed by pressing the corresponding arrowskpyS & W & K (lgi&a 5 2 ¢ Y £

1  Zooming is performed by pressitg{ K gifultaheously with the arrow ke§ | Lfd¢ zooming in and
the arrow keya 5 2 dfgf Zooming out.
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f w2l dA2y 2F (GKS o5 Y2RSt Ay | R&& ANSRIZRRK NSO dratye
corresponding arrow kegt [ S& w & K (laiéd 5 2 g Y £

4.6 Scrolling mechanism

The scrolling mechanism is a fast and easy way to change parameter values with the wheel of the computer
mouse. Move the mouse cursor over the input field of the corresponding parameter and turn the mouse wheel.
The entered numbers are highlighted and ie@se or decrease according to the spin of the wheel. Changed
values are instantly updated.

4.7 File management
TheBMX BlastPlannesoftware deals with two files:

1. Thede Y dilé, which containgll information on the 3D model and its generation. It is generated by the
SMX ReconstructionAssistamtby theSMX MultiPhotprespectively. The file cannot be modified by the
BMXBlastPlanner

2. ¢ KS & & Whbich defines the geometric bordersf the Blast Site It is generated by the
BMXBIlastSiteGeneratofterrestrial imaging or by the BMX BlastSiteGenerator3aerial imaging,
respectivelyTheBMXBlastPlannemodifies €.g.adjustment ofBlast 8e borders) andextend(e.g.Drill
Pattern, Muck Linegthe file.

For file management follow the steps below:

T hLYy F 05 Y2 fOfen 3mModédi A @3  yEY ai KS File|Dped BIND B 81 73 A y
TNEY GKS YSydz 6FN¥ ! RAFE23 LRLBE dzJ Fa1Ay3 F2N R

f OpenaBlastSitd & Of A Qbdanl Bla;tsf% G2y Ay (KS RilagtSitd@idadNBladtNI dza A \
Sitg @ | RAIFf23 LkRLA dzZlJ FalAy3 F2NI RSFAYAYI | adaY
 Savehe BlastSite &8 Of A Gave i sy &G Ay (KS Hiadt Bitd SdveBlag NJ dzi A

Site (as) from the menu bar.

f ExitBMXBlastPlanneb & dz&ilk yERiE GFNBY GKS YSydz 6 NI

Hint;
TheBlast Sited d ®a Yo é¢ FTALf Sé€0 Aa BlBRa¥tPlandedit Had thie sdm fildndrRe adthe ( K S
3D model §jm3g).
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5 Detachable panes

BMX BlastPlannehnas sevenpanes(Plot, Table,Blast Site Move, Interhole Distance$dWD Plot and MWD
Analysi$, which can be attached and detached frahe interfacewindow. Fa instruction regardingnterhole
Distancesand Measure While Drillingleaserefer to Chapterlland Chapted 2.

5.1 Blast Sitepane

TheBlast Sitgpanecomprises the dock bar arfdur tabs (Figure5 and Figure6), i.e. Drill Patterntab, Geometry
tab, Volumetab and theGeologytab, which can be switched. THhzrill Patterntab comprises thérill Pattern
list, the toobar and options. Th&eometrytab comprises the list dBlast SiteElementsand the toobar. The
Volumetab comprises th list of rowvolumes, the todbar and optionsTheGeologytab comprises the imported
structural geologic data from th&VX Analystsee Chaptet0).

Blast Site Bl | Blastsite [ x |
=1L e X =1 e =
lﬂr?EAvax .?i’m/oxg
.| EIEe = :, e
B i el o) 28 (6 et 3 paimier
t Right Delimiter
v Drill Pattern A D Left Delimiter
¥ R?W1 : v ' Planes
@ Borehole 1_1 bRd g2 Right Plane
@ Borehole 122 g Left Plane
@ Borehole 1.3 — Top Plane
@ Borehole 1.4 ﬂ Elaor Plane
® Borehole 15 ' Eace Plane
® Borehole 1.6 ﬂ Interhole Distances View Plane
® Borehole 1.7 O Floor Level Markers
® sor 1.8 Y v 2 Surfaces
“w Options 4% Top Level Surface
Burden: 5 Face Surface
Number of rows: 3 > V)' Annotations
Row distance: el
Row shift e
: : @ Face
Side spacing:
Borehole offset U:
Borehole offset V:
Borehole inclination:
Borehole subdrilling:
[] Reverse numeration
[ Continuous numeration

1 Tabspecific toolbar

2 Drill Patternlist (rows, boreholes)

3 Blast Site Elements

4 Options

Figureb: Blast Sitgpane Drill Patterntab (left) andGeometrytab (right)
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Blast Site

=1 e X

Volume (total): 27340.6 m*
Mass (total): 683515t
Rock density: 2500 kg/m* =

~ [ Row 1(9565.5932 m’)
Borehole 1_1 (621.2736 m¥)
M Borehole 1.2 (724.0946 m’)
[~ Borehole 1_3 (915.3980 m’)
[~ Borehole 1_4 (730.6969 m®)
Borehole 1_5 (776.0435 m?)
Borehole 1_6 (764.9115 m?)
Borehole 1_7 (799.2726 m®)
Borehole 1_8 (752.8547 m?)
[~ Borehole 1.9 (741.4318 m?)
[ Borehole 1_10 (724.1065 m?)
[ Borehole 1_11 (646.2754 m’)
[ Borehole 1_12 (694.5174 m?)
Borehole 1_13 (674.7167 m®)

v [4] Row 2 (8863.1837 m?)
Borehole 2_1 (510.1877 m?)
Borehole 2_2 (773.3309 m?)

An

PEPIEVTE S

2/

v

Show all Rows Hide all Rows

©

Show odd B les Show even Borehole:
“w Options
Slice height: 0.10m

4

n Blast Site

= 1t e x
Show intersections | Borehole

v [4] 03_UAV preblast

v @ B Imported

M 128647 /7676"

M 208.59-/69.49"
M 15865/ 79.03°
M 19806°/7332°
M 17128/ 7464"
M 178.74+ / 76.84
W 47.04°/3.84-
M 267.82°/6.48°
] 32892 /848"
M 244327 /32.80°
M 333.70°/3862°
M 25093/ 767"

Burden tolerance: 5%

4

Tabspecific toolbar

Volumes (rows andingle boreholes)
View options for volumes

Options

Importedstructural geologic data

gabrhwdNPE

Figure6: Blast Site pané/olume tab(left) and Geology tab (right)

Drill Pattern tabg Toolbar

(9= allv] [X

= (i lle] ty 24 YR pd

Generate Drill Pattern

iﬂi Opens a dialog for generatingaill Pattern

Add Borehole

GP Adds a borehole to the current row of tHarill Pattern

October 2024
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Insert Row

—

Move Row Forward

A

Move Row Backward

v

Remove

X

Rename

Auto Rename

Assign to Row

1]

Reverse Borehole Order

Ty

Inserts a row directly behind the current row. Inserts a row at the first position
if Drill Patternis selected

Moves the current row one level forward

Moves the current row one level backward

Removes the currently selected iteni3r{ll Pattern row(s), borehole(s)) from
the Drill Pattern

Opens a dialog farenaming the current borehole or row (borehole and row
prefixes are preserved)

Auto-renames the rows and/or boreholes according to the specified row and
borehole order

Assign the selected borehole(s) from the current riovanother row

Switches the order of boreholes

PUR2 6y YSydz a{ 2Nl o6@&X¢§

4

Sort by U

October 2024

Sorts the boreholes with ascending uvoainate
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Sort by V Sorts the boreholes with ascending vaalinate

Pulldown menud { dzo RNA £ f A y 3¢
{*

Lock Subdrilling Locks subdrilling for selected boreholes

Unlock Subdrilling Unlocks subdrilling for selected boreholes

Set as Initial Blast Borehole

Eii Sets the selected borehole as initBdreholeo blast

Context menu of DrilPattern elements

I Ot A01 2y (KS NI 3IKIiDrilvPatte®S AoyiliREeslistbyensia dp uBaghdoMdand &
several options can be chosen:

Auto Rename Auto-renames the row and /or boreholes according to the specified row and
borehole order

Reverse Borehole Order Switches the order of the boreholes

Sort by U Sorts the boreholes with ascending u-oainate

Sort by V Sorts the boreholes with ascending vaalinate

Lock Subdrilling Locks subdrilling for all boreholes of tbeill Pattern

Unlock Subdrilling Unlocks subdrilling for all boreholes of tbeill Pattern

Remove Removes the selected element from the list

Add Borehole Adds a borehole to the current row of tHarill Pattern

Insert Row Inserts a row to thérill Pattern

Export as PDF 2NRAGSEa F NBLERNI 2F GKS RNATE LI G4SNy
Print Prints a report of the drill pattern to a connected printer

I Ot A01 2y (GKS NI 3IKIRoW 2 deaDsill (FEttBinlist Bpéns A pop tlipKvddoB ghd seerald
options can be chosen:

Rename Opens a dialog for renaming the current row (row prefixes are preserved)
Auto Rename Auto-renames the row according to the specified row order

Reverse Borehole Order Switches the order of the boreholes

Sort by U Sorts the boreholes with ascending uvoainate

Sort by V Sorts the boreholes with ascending vaalinate

Lock Subdrilling Locks subdrilling for all boreholes of thawv
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Unlock Subdrilling Unlocks subdrilling for all boreholes of thaw

Remove Removes thaelected element from the list

Add Borehole Adds a borehole to the current row of tharill Pattern

Insert Row Inserts a row to thérill Pattern

Move Row Forward Moves current row one level forward

Move Row Backward Moves current row one level backward

Export as PDF 2NRAGSE F NBLERNI 2F GKS RNATE LI G4SNy
Print Prints a report of the drill pattern to a connected printer

I Ot A0l 2y GKS N 3KI{BoxRotga S\ yoriddedi&2nlist opefis alip&pSup BinddvNadd &
several options can be chosen:

Rename Opens a dialog for renaming the current borehole (borehole prefixes are
preserved)

Assign to Row Assigrthe selected borehole(s) from the current row to another row

Lock Subdrilling Locks subdrilling for the individual borehole

Unlock Subdrilling Locks subdrilling for the individual borehole

Remove Removes the selected element from the list

Add Borehole Adds a borehole to the current row of tharill Pattern

Insert Row Inserts a row to thérill Pattern

Set adnitial Blast Borehole Define the selected borehole as the initialeoto blast

Export as PDF 2NRAGSE || NBLRNI 2F (KS a8t SOGSR 02NBK

Print Prints a report of the selecteloreholeto a connected printer

Drill Pattern tabg Options

Options of theDrill Patterntab (Figure7) are unfold with a click on the left triangle of tl@ptionsentry. For
definitions see Chapte3.2 (Figurel andFigure2) andFigure23.
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w Options

Burden:

Mumber of rows:
Row distance:

Row shift:

Side spacing:
Borehole offset U:
Borehole offset \V:
Borehole inclination:
Borehole subdrilling:
[ Reverse numeration

Continuous numeration

6.00 m

1

6.00 m

3.00m

16.00 m

0.00 m

0.00 m

2000

[1.00 m

Figure7: Options of the Drill Pattern tab

Burden

Number of rows

Row distance

Row shift

Side spacing
Borehole offset U
Borehole offset V
Borehole inclination

Borehole subdrilling

Reverseaumeration

Continuous numeration

Geometry fab ¢ Toobar

(o) 1M S X

ShowTop Level Surface

Add Borehole

October 2024

Design burden (est burden) for generation ofhe Drill Rattern, burden
analysisand volume calculation

Specifies the number of rows

Distance between rows for generation tife Drill Pattern burdenanalysis
and volume calculation

Offset of holes between adjacent rows in case of a staggered pattern
Holeto-hole distance within a row fahe generation ofthe Drill Pattern
Offset from the active borehole indirection when adding a new borehole
Offset from the active borehole indirection when adding a new borehole
Inclination of boreholes from vertical for generationtbe Drill Pattern

Vertical distance between floor plane and bottom of boreholes tioe
generation ofthe Drill Pattern

Reversethe order of theboreholes(1-1, 1-2, -0 = X1-3j 22, 1-1)

Renames boreholby applying a&ontinucus numeration (41, 1-2, 1-32 X0 1,
2,3X 2y 3I2Ay 30

Shows/hides th& op Level Surface
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¥

Adds a borehole at the currently selectdd S Markeor (Borehole)Collar
markers

Add Boreholes at All Collars

i

Add Muck Line

S

Delete

X

Properties

Adds boreholes at a{BoreholelCollarmarkers

Adds aMuck Line

Deletes the currently selectetlL,S Markeor (Borehole)Collarmarkers

Reveals properties of the selected item

Geometry tabg Blast Site Elements

Geometrytab (Figure8) comprises thelements of theBlast Site

1 Delimiters

(o]

(o]

Right Delimiter

Left Delimiter

1 Planeqpartly editable; see Chaptér.3)

(0]

(0]

(o]

Right(Borde) Plane®™ (editable)

Left(Borde) Plane® (editable)
Top Level Plane
Floor Level Plan® (editable)

Face Plane

Interhole Distances View Pla® (editable)

1 Floor Level Markers

1 Surfacegeditable; see below and Chaptér)

(0]

(o]

October 2024
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Face Surface
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1 Annotations(editable; see Chaptél)
0 Mesh Borders
A Upper Mesh Border
A Lower Mesh Border
0 Muck Lines

o0 Face Area

Properties of theTop Level Surfacee openedby selectingSurfaces/Top Level Surfadaghe list andclicking
thed t NB LI&OIES iSthettoolbar. Following options are provided:

Use Delimiter Position Defines theTLSy the position of theDelimiter
Use surveyed borehole positionsDefines theTLSby surveyed positions of boreholes

Use surveyed TLS positions Defines theTLSoy surveyed points on the surface

TheFace Surfaces generated by the software automatically and support volume calculatfrogperties of the

Face Surfacare openedselectingSurfaces/Face Surfagethe list andby clicking the corresponding icé_ﬁ in
the toolbar.Following options are provided:

Horizontal influence Horizontal extent of the area for determining the orientations of the dynamic
projections

Vertical influence Vertical extent of the area for determining the orientations of the dynamic
projections

Max. inclination Maximum vertical inclination allowed for dynamic projections

Prevent overhang If enabled, overhanging dynamic projections are inhibited and limited with
00

Note:

TheFace Surfaces not visualized in thBMX BlastPlannemhe properties of thé&ace Surfacshould be adapted
only, if volume calculations (see Chap®ior automatic placement of boreholes/{nimum Burdermode; see
Chapter7.2) fail.
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Blast Site [ x | 2" Top Level Surface X

e I:I i | gg Use Delimiter positions

e

& ¢ M. X

V : Delimiters

$ Right Delimiter oK

Use surveyed borehole positions

Use surveyed TLS positions

$ Left Delimiter
v Planes

— . ':' Face Surface x

ﬂ Right Plane
Pl -
s .l]._eftplane Horizontal influence: IE.DO m = |
op Plane

g2 Floor Plane Vertical influence: ~ |1.00m g
B Face Plane Max. inclination: I'IS.DD : > l

Interhole Distances View Plane
ﬂ . . Prevent overhang:
O Floor Level Markers

v 2 Surfaces Cancel

2% Top Level Surface

[= Face Surface
VJ’ Annotations

f Mesh Borders

f Muck
4§ Face

Figure8: Blast SiteElement list of the Geometry tahith the corresponding Top Level Surface and Face Surface
dialog

Volume tab ¢ Toobar

)

Update Volume

0 Calculates or updates the volume to blast

Show Volume

. Shows/hides the calculated volume of tB&st Site

Show Volume

-. The show volume icon changes, if volume settings have been changed. The

oUpdate Vquméo icon gets enableth order to update the volume.

Volume (total) Displayghe (total) blastvolumefrom design

Mass (total) Displayghe (total) mass
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Rock density Defines the rock density used for total mass calculations

Show all Rows

Shiow o8 Rows Shows all borehole rows of tH&last Site

Hide all Rows

Hide al Rows Hides all borehole rows of tHglast Site

Show odd Boreholes

Sl Bl Shows oddBoreholesf the Blast Site

Show evemBoreholes

Show even Boreholes Shows evemBoreholeof the Blast Site

Volume tabg Volume of rows and boreholes

TheVolumetab (seeFigure5/5) lists the volume of rows and single borehal@se volume for rows or single
boreholes can be showor hiddenby enabling/disablinghe checkboxes in the row volumést. In addition, the

following buttons allows for an individual visualization of the resulis{ K&l@ 2 ¢ .. - "= 4] ARS

It w [ , 6Show2 RR . 2 NJ_ Soweddseshdes gnd 6 { K2g S@Sy . 2NB
Show even Boreholes

Note:

The total volume as well as the total mass is not affected by changes in the list. Enabling or disabling rows only
affects the viewer’s display.

Volume tab- Options
Optionsof the Volumetab (

Figure9) are unfold when clicking the triangle left of tptionsentry. For definitions see aldeigurel, Figure
2, andFigure24.

w Options
Slice height: 0,25 $m
Burden tolerance: 5 e

Figure9: Options of the/olume tab

Slice height Heigtt of one slice for the volume calculation

October 2024 30



BMX BlastPlanner Vil ¢ Manual

JGSM

Burden tolerance

Geology tab
Showintersections

T Al

1 Borehole

1 Profile

1 Profile and Borehole

5.2 Plotpane

Excess percentage of design burden allowed when generating the volume
model

Shows/hidesmported Discontinuitiegrom the JIMX Analysin the Plotpane
(Profileand Minimum Birdendiagram)

Shows alDiscontinuitiegpositionsandintersection3
ShowsDiscontinuitiesntersecting boreholesnly
ShowsDiscontinuitiesntersecting the Pfile only

ShowsDiscontinuitiesntersecting boreholes and thedfile

ThePlotpanedisplayghe Profile or Minimum Budendiagramthe active borehol€Figurel0). See Chapte8 for

detailed information.

Profile area: 135.66 m?

Plot B Plot =]
Profile 6 v Minimum Burden o v

-3.0 0.0 3.0 6.0 9.0 12.0
Latitude [m]

952.12m
s 5.73
955.0
1.50 55 6.0
30 | 555 1"
450} 5.86
950.0 !
60 | 6.01 i
7.50 i e
945.0 E a0 i
= ~
5 2 10.50] 6.01
2 =
3 S 120 6.03
[} g =5
940.0 & 13.50] &0
15.0 208
5.87 Minimum: 5.86 m
- 16.50 Depth: 16.20m
: el 5.93
19.50 291
2 5.98
567 931.49m 21.0 4
15.0

1 Pulkdown menu Profileor Minimum Birden)

2 Plot area

Figurel0: Plotpanefor displaying theéProfile orMinimumBurdendiagram of a borehole

5.3 Tablepane

TheTablepaneshows the geometric parameters of all boreholes on an editable spread¢higeirell).

October 2024
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Table

11
12
13
14
15
16
17
18
19
10 1.10
111

L T - Y R e I R

Name U[m]
-0.212
5.741
11.736
17.649
23.541
29.518
35434
41.378
47.313
53.265
59.287

Vm]
-0.530
-0.267
-1.834
-1.815
-1.632
1125
0421
0.145
1.348
1333
2.499

W [m]

-0.010
-0
-0.288
-0.199
-0.118
-0.208
-0.145
-0.250
-0.146
-0.091
-0.110

Length [m]
21317
21273
20.857
20.613
20.772
20.631
20.808
20.403
20.868
20.739
21.262

Subdrilling [m]

-1.000
-1.000
-1.000
-1.000
-1.000
-1.000
-1.000
-1.000
-1.000
-1.000
-1.000

Inclination [*]
19.8
209
19.8
17.7
19.0
19.3
208
19.2
224
21.6
256

924
95.0
92.9

91.3
94.8
96.2
93.2

83.7

Alpha []

Diameter [mm]
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00 v

2

Mode
® uvw
O ENH

1 Spreadsheet (editable)
2 Switch moddu,v,w into(Ex,(N)y,(He ccordinates)

Figurell: Tablepaneshowing the geometric parameters of the boreholes irditable spread sheet

5.4 Move Pane

TheMove panecomprises buttons for controlling the position, size and orientation of selected boreHeipsé

12). Further details are found in Chapt@ér3.

Move

Position

® u,v ) Profie plane

A
< >
\4

Default Direction

Trajectory

Alpha:

Indination:

Length:

Default Subdriling

<4 )
4 >
<4 >

Figurel2: Movepanewith control area

5.5 Attaching and detaching panes

Attaching and detaching panes serves for individually designing the appearance BMiKBlastPlanneand
arranging panes with different functionality at your personal preference. A detachable pane has a dock bar at
the top of its window (see e.drigureb).

Attaching panes:

1.

Drag the window of the detached pane close to your desired dock position.

2. Ablue placeholder opens. Two options are possible:

a. The placeholder can open a nowerlapping field Figurel3)

b. The placeholder can overlap with another vidvigurel4)

October 2024
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3. Once you release the left mouse button, the pane will dock to the place holder. In case of overlapping
panes a flag at the pane’s bottom appears allowing switching between the panes.

2 BMX BuPlarear - o x
Ee BstSte f0¢ Yew Windows Melp
s 1o ¢ .,
EENE=OC EZN0h T X S 200 OE|@0D
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Figure13: Attachingia pane into a neaverlapping placeholder. The pane docks and takes the shape of the
placeholder after releasing the mouse button.
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Figurel4: Attaching a pane into a placeholder overlapping with another pane. The pane docks and takes the
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Detaching paned{gurel5):
1. Click with the left mouse button on the dock bar.

2. Drag the view to the desired poin while holding the left mouse button.
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Figurel5: Detaching a pane with the mouse cursor in the dock bar Wwbilging the left mouse button

Additional properties:

il

Panes are shown or hidden through the meWindowsby selecting the corresponding entry in the
menu (i.e.Plot, Table BlastSiteand Move).

The size and shape of the panes can be adjusted with the mous€&ipael6)

Undocked views can be placed on different screens.

The layout of the user interface can be reset with selectingfemub 2 A Yy R2ga p wWBea S

viewer and the panes are arranged to its original layout.
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Figurel6: Change the size and shape of a pane with the mouse by clicking at the pane’s boundary. The mouse

cursor turns into a double arrow.
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6 GeneralOptions

TheOptions dialogis called by clicking 9 R ®jitiong or by clicking thex h LI A+ igbaia the toolbar The
dialog can balirectly called from the context menof the 3Dviewer (see Chaptet.1) It comprises theGeneral
tab, the Plan Viewab and theStep Sizéab.

6.1 Generaltab

TheGeneraltab (Figurel?7) customizes thealid burden distance and the general view of the loadeztiel

En ] Options X

General Planview  Step sizes
Burden

Valid burden distance +/-:

Show elevations in plot:

Light burden colour: :I
Design burden colour: :
Heavy burden colour: _

Default colours

3D view
Maximum number of points for one 3D scene: {1000000 j

Show profile/minimum burden for all selected Boreholes:

Cancel Help

Figurel7: General tab of the Options dialog

Following options ar@rovided:
1 Burden

o Valid burden distance +/
Tolerance margin for acceptable burden values (linked to the gresasan the colowcoded
burdenvisualisation). Boundaries are also shown in the minimum burden diagram.

0 Show etvations in plot
Displays the altitude at the borehole collar aaitthe floor level in the minimum burden
diagram.

o Light burden colour
Defines the colouring of light burden areas

0 Desgnburden colour
Defines the colouring of design burden areas

o0 Heavy burden colours
Defines the colouring of design burden areas

o Default colours
Resets the burden colours to the default colours

1 3Dview
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0 Maximum number of points for one 3D scene
Reducinghis value facilitates smooth motion of the 3Bodel also on less powerful
computers. A reducedumber of plotted points is only used for visualisation and does not
influence the internal measurement accuracy.

o Show Profile/Minimum &den for all selected boreholes Enabled:
Showsthe Profileor Minimum Burdenfor all selected boreholes in the 3D mod®isabled:
Showsthe Profileor Minimum Burderfor the first selected boreholen the 3D model.

6.2 Plan Viewtab

ThePlan \fewtab (Figurel8) customizes the plan view by skimg or hiding individual parameters.

o Options X

General Plan view Step sizes

Borehole information |
Show lengths
shaw indinations

Shaw horizontal angles

Attention: '
Geographic and geomagnetic north direction may eeeg
depending on your actual location on earth.

Please take any correction into account.

Angles to north

to Reference Line

Misc

Draw Borehole names

Draw dimensions

Draw Borehole lines

Draw Row lines

Draw Reference Line

Draw contour lines

Trim contour lines at border planes
Draw legend

Flip plan view

Dimensions behind Boreholes

Cancel Help
Figurel8: Plan View tab of the Options dialog

Following options are provided:
1 Borehole information
o0 Lengths
o0 Inclinations

0 Horizontal angleso north
Geographic and geomagnetic north direction may be significantly different depending on
your actual location on earth, Please take any correction into account.

0 Horizontal angles tthe Reference Line

1 Misc

o Borehole names
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o Dimensions

0 Borehole lines (shaft)

o0 Row lines

0 Referenceine

o Contourlines

o Trim contour lines aBorder Fanes
0 Legend

0 Flip the plan view

o Draw dmensions behind Boreholes

6.3 Step Sizeab

A clck on the arrow buttons in th&ove pane(Figurel?) causes an adgiment of theboreholes.

: Options X

General Plan view Step sizes

Boreholes

Position:  [0.20m

Azimuth: 1,50 =
Indlination: |1.50 ®
Length: 0.20m

Interhole Distances

Plane height: [0.05m '

DRCORCOREE

Figurel9: Step Size tab of the Optiod®slog

In the Step Sizéab (Figurel9) the increments for one click are defined by the following parameters:
1 Boreholes
o PositionIncrement forthe position of theboreholealong (U) and across (V) tReferenceibhe
o Azimuth Increment for the borehole azimuth
o Inclination Increment for the borehole inclination
0 Length Increment for the borehole length

1 Interhole Distances
Increment for the plane height
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7 Operations

Thebasic procedure for designindaill Ratternis described in Chaptér1. Detailed description of the operation
features (e.g. generation, editing, import of files etc.) are found in Chaptete 7.7.

7.1 Standard operation procedure

1. Load the 3Dmodelof the bench face by clickitgCA f S u  h K8 tie nweBu barc? By 8litking
thecorrespondinﬁ iconinthetoolbarr y R OK224S (GKS AYyGSYyRSR FA{S gA

2. Load theBlast Sitefile by clickingd . f | a| lLoadBhasi Stet in the menu baror by clicking the
corresponding’con@inthetoolbarl- YR OK22aS GKS AYyGiSYyRSR FTAtS 6AlF

Hint:
TheBlast Sited @ ® & Y 6ig autdmafic8lly loaded by thBMX BlastPlanneif it hasthe same file namas the
3D model (&jm3g).

3. Generatea Drill Rattern by clickingd 9 R Geilerate DrilPatterré in the menu bar or by clicking the

correspondingconii"ii" in the toolbarand specify the intended geometric parameters of Blast Site
in the dialog window. Currentlyhree modes are offered and described @hapter7.2.

4. Confirmthe dialog window by clicking thé h Yodtton and the software generates tHexill Pattern. It
assigns borehole locations accordingly and getesra hierarchical list in thBrill Patterntab of the
Blast Sitgpane The boreholes are instantly displayeithin the 3Dviewer as red cylinder§-igure20).
To display the row surfaces in the viewer click A Show Row &NJF | idtBeaméenu bar or click on

the corresponding ic in the toolbar.

5. Clickon one of the boreholesither in the3D viewer, theplanview, theTablepaneor the Drill Pattern
tab. The correspondindProfile or Minimum Burden diagram appears in th@lot pane The entries
corresponding o the selected borehole in therill Patterntab andthe Tablepaneare highlighted. The
selected borehole is highlighted red in the plan view. An example DfilPattern with an active
borehole is shown ikigure20.

6. If required, adjust the position, inclination, azimuth, or length of the borehole using the control buttons
inthe Move pane

7. Switch betweerProfileor Minimum Burderdiagramto check the burden of the borehole.

8. Switch to 3D display and turn on the coleroded burden overlay to check the rdng overall burden

aA Gdzl GA 2 yVisaaize Buirderdvér yhg Whole &M icon in the toolbar For further details
see Chaptes.
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9. Repeat step$ - 8 for all boreholes util you are satisfied with th®rill Rattern and theProfilesand/or
Minimum Birdendiagrams.

10. Calculate the volume to blast by the specifiedll Patternby clicking thedUpdate Volumé0 iconin
the Volumetab of the Blast Sitgpane For further details see Chaptér

11. A window with the geometric properties of thBlast Siteappears when clicking odBlast Site
| Statisticg (seeFigure22). The values can be exported in a text file by clicking orétife E LisithbH. &
6 & ® O a J;éhis Tad NSfeéad by spreadsheet programs like MS Excel).

=" Blast Site Statistics *
Blast Site geometry
Face Plane dip direction: 231.1° Minimal bench height: 19.12 m
Face Plane dip angle: 66.0 Mean bench height: 19.98 m
Fleor Plane elevation: 931.53 m Maximal bench height: 20.97 m
Flaor Plane dip direction: 323.7 ° Lateral distance between Delimiters: 70.56 m
Flaor Plane dip angle: 0.1+ Lateral distance between delimiting planes: 70.56 m
Design parameters
Burden: 6.0 m Borehole inclination: 20.0 *
Mumber of rows: 3 Borehole subdrilling: -1.0m
Row distance: 6.0m Side spacing: 6.0 m
Row shift: 3.0m Rock density: 2500.0 kg/m*
Drill Pattern analysis
Mumber of rows: 3 Minimal subdrilling: -1.0m
Mumber of boreholes: 39 Mean subdrilllling: -1.0m
Minirnal side spacing: 498 m Maximal subdrilling: -1.0m
Mean side spacing: 584 m Total drilling length: 81743 m
Maximal side spacing: 622 m Volume from design: 27340.6 m*
Minimal inclinaticn: 17.7* Mass from design: 68351.5t
Mean inclination: 20.4 ¢
Maximal inclination: 23.6°

Export

Figure22: Statistics

12. Save theBlast Siteby clickinga . f | & [(iSave BlastSSite (ag)in the menu bar or clicking the

corresponding ico b in the toolbar.

]
13. In order to produce a report, clig€ile | Print Repordin the menu bar or theorresponding ico™ in
the toolbar. By choosing the appropriate output device the results are printed inid & LIReF €
(preferred mode) or directlgend toa connected printer. For further information see Chapiel.

Hint:
Reports are independent from any printer settings if thé® E [R2phifias PEfeaturein the menu bais used
(see Chaptel.3).
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7.2 Generate a Drill Péern

The dialogor generating &rill FatternA & O Edit fGenedadDrithPatterre from the menu bar or clicking

the corresponding icomi in the toolbar. Three different modes are available:

Alternative A: MeanBurden mode (borehole line parallel to Facel&ne)

The Mean Burdentab allows to specifythe Drill Pattern parameters of theBlast Site(Figure 23). These
parametersare:

1 Burden
1 Row parameters
0 number of rows
0 side spacing
0 row distance
0 row shift
1 Borehole parameters
0 diameter
o0 inclination
0 subdrilling
1 General
0 reversenumeration
0 continuous numeration
0 add to existindrill Pattern

9  Trim contour lines at border planes

By clicking thé& ! f ;. 2% _ button, the borehole inclination is set tthe mean dipping of the bench face, i.e.
it complies the defied burden as good as possibldl.l#oles get the same inclinatiofhe order of boreholes are

reversed by a click onthiew S @S NE S yhidkISoNA conirfigls nmeration of the boreholes (i.€L, 2,

3, ongoing) is applied by activating the checkliox 2 y (i A y dz2 dz& Thé Dz Sattérnishaddgd to an

existing one by activatingthe ! RR (2 S EA & (chegkBHox. BN@ndbling the chieGkBiXINR ¥ O2 v i 2 ¢
fAySa | a o NESisg idlinitey t6 the area between the border plaf@se ChapteB.1and7.3).

Enabling his featuredoesnot affect the generation of the drill pattern. #erves fothe optimizedvisualization

of the Drill Patternin the plan view.

Hint:
After generating theDrill Patterneach hole is movable and inclinable individually usingMioge pane.
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Hint:
In this dialog burden means horizontal crest burden counted from the intersection dfdbe Planevith the
Top LevePlane(Figure24).

2% Generate Drill Pattern X

Mean burden Offset  Minimum burden - Beta!
Burden: [6.00m 9 = |

~
Rows -
Row count:

Side spacng;
Row dtance:

Row shift: 3.00m *

Boreholes 4
Diameter:
Indination: [24.00 ° [ A |
Subdrilling:

everse numeration

General 467
Or

] continuous numeration

6 [] Add to existing Drill Pattern v
Trim contour lines at border planes oK Cancel

Instant preview oDrill Pattern

Design burden

Row parameters

Borehole parameters

General options

Trim contour linest border planes

Figure23: Dialog window for entering the geometric parameters of a blsdgan Birdenmode: Borehole lines
parallel to the mean bench face plane.

OO, WN PR

Crest burden

[

Top level plane

Intersection

~

Mean bench

face plane Borehole

Bench face

Vi
Floor level plane
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Figure24: Definition of the mean burden as a crest burden. The burden is measured from the intersection line
between mean bench Face Plane and Top Level Plane.

Alternative B:Offset node (free choice of borehole lines)
TheOffsettab allows to specify th®rill Patternparameters of theBlast SitgFigure25). Thesgparametersare:
9 Offset parameters of the borehole line
0 uand v distances to thieeft Delimiter
o vdistance to theRight Delimiter
1 Row parameters
0 number of rows
0 side spacing
o row distance
0 row shift
1 Borehole parameters
o diameter
o inclination
0 subdrilling
1 General
0 reverse numeration
0 continuous numeration

0 add to existingrill Pattern

The borehole line (connection between first and last borehole) is defined freely by specifying values along and
across theReference LinelThe coordinate along thReference Linis u while across it is v. The first two values
define the position of the first borehole related to theft Delimiter The third value specifies at which distance

of the borehole line passes thRight Delimiter Using the given side spacing the line of holes is defined and
instantly drawn.

By clicking thé ! f ;. 2% _ button, the borehole inclination is set tthe mean dipping of the bench face, i.e.

it complies the defied burden as good as possibld. #oles get the same inclinatioihe order of boreholes are

reversed by aclickonthiew S @S NE S \ChikISoXA contirigls numeration of the boreholes (i.e21,

3, ongoing) is applied by activating the checkliox 2 y (i A y dz2 dz& drifedxvl Phkierdisi &iged to an

existing one by activatingthe ! RR (2 S E A & (chegkBoxBy Ndablifig the EhécktBININR ¥ O2 v (i 2 «
fAySa | a o NBESis idlinikeg t6 the area between the border planes (see Ch&ptemd7.3).

Enabling this feature doeasot affect the generation of the drill pattern. It serves for the optimized visualization

of the Drill Patternin the plan view.
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Hint:
After generating theDrill Patterneach hole is movable and inclinable individually usingMioge pane.

3% Generate Drill Pattern X

Mean burden Offset Minimum burden - Beta!
o Distance to Left Delimiter:

u: |EI.DE| m =

vi |0.00 m T

Distance to Right Delimiter:

31 3.2 33 3.4 35 36 37 3.8 3.8 3_10 3_11 3_12 v |Q,Dam :|
‘ 2.1 | 2.2 ' 2.3 ‘ 2.4 25 | 26 ‘ 2.7 ' 2.8 ‘ 2.9 2.1 l 211 ‘ o 3 ~
SRR SR R SR SR SR SR | ‘
‘ | ‘ ‘ ‘ ‘ ‘ Row count: |3 S
‘ 2 3 _4 5 ‘ 7 8 | 9 1

Side spacing:

Row distance:

Row shift: 3.00m >

Boreholes 4

Diameter: |100.00 mm

1»

Indination: ‘24.00= 5 I Align

Subdrilling:

General o

[] reverse numeration

I:\ Continuous numeration

[ Add to existing Drill Pattern .
Trim contour lines at border planes' OK Cancel

Instant preview oDrill Pattern

Offset of the borehole line

Row parameters

Borehole parameters

General options

Trim contour linest border planes

Figure25: Dialog window for entering the geometric parameters of a bi@$tset node: Free choice of borehole
lines

O, WNBE

Alternative C: Minimum Birden mode (automatic placementof boreholes)
TheMinimum Burdertab (Figure26) allows to specify théollowing parameters
1 Burden
1 Row parameters
0 number of rowgrow count)
0 side spacing
o0 row distance
0 row shift
1 Borehole parameters
o Diameter
o inclination
0 subdrilling
1 General

October 2024 45



BMX BlastPlanner Vil ¢ Manual 3GSM

0 reverse numeration
0 continuous numeration
0 add to existingrill Pattern
T Azimuth
o mode (fix, limited or free)
o angle
0 minimum angle
0 maximum angle
1 Inclination
o mode (fix, limited or free)
0 angle
0 minimum angle
0 maximum angle
1 Position
0 minimum distance
0 maximum distance
9 Straighten last row
o parallel to theReference Line

o targetinclination

The position of the boreholes is calculated automatically after clickingithef | OS . b2ted Khe drded £

of boreholes are reversed by a click on thevS @S NR S yEliedkBoXA codtidugus numeration of the

boreholes (i.e. 12, 3,X ongoing) is applied by activating the checkliox 2 y (i A y dz2 dz& Th¢ dz¥iBtNI (G A 2 v
and the inclination can be limited or fixed by selecting the corresponding mode from the pull down menu.
Depending upon the mode the minimum, maximum or fixed angle can be specified. In addition the minimum

and maximum distance between borehsl@ower end of boreholes) can be entered.

By enabling the checkbax ¢ NA Y O2 y (i 2 dzNJ f Ahé Blan viewdis limigedR tBe\dreb hetwges the
border planes (see Chapt8rl and7.3). Disabling this featureallows to adapt the range of therill Patternby
dragging the blue circle in the plan view along the projected crest of the bench (blue line) by holding the mouse
button pressed (se€igure2?).

Note:
Check the geometry of the blast site (mesh borders, face plane and face surface) if the automatic placement of
boreholes fails. See Chapterl and Chapter®.3to 9.5for further details.
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':' Generate Drill Pattern

Trim contour lines at border damse

Design burden
Place boreholes

g wNPRE

Meanburden  Offset  Minimum burden - Beta!

Burden: [6.00m +

(3 )¢

Rows &
Row count: [ﬁ
-
-

Row shift: 3.00m *

Boreholes

Diameter: |100.00 mm :

Indination: 24.00 ® = Align

[[] Reverse numeration
[ continuous numeration

Add to existing Drill Pattern

Azimuth

Mo £

Coc ][ cone

Instant pr_eview oDrill Pattern

Settings Rows Boreholes, General, Azimuth, Inclination, Posititnaighten last rowy
Trim contour linest border planes

Figure26: Dialog window for entering the geometric parameters of a blast. Minimum Burden rAotiamatic

placement of boreholes
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<' Generate Drill Pattern x

rburden  Offset  Minimum burden - Beta! 4|

Burden: |6.00 m -

1_1
1 110 '= 1 1_12 A
Wy 12 45 44 1516 17 18 S Py LP Rows
? ? |’J_"_ﬂ_ Row count: |1| 5 |
—f
—
— ~ Side spacing: |6.D[)rn =
—_— x Row distance: 6.00 m =
209m Row shift: 300 m =
Boreholes
Diameter: |100.00 mm 5
Inclination: 24.00° = Align
Subdrilling: [1.00m 3]
v
[[] Trim contour lines at border planes Cancel
P
':' Generate Drill Pattern X

1 burden Offset  Minimum burden - Beta! 4 »

Burden: 6.00 m =

~
Rows
Row count: |1‘ T|
Side spacing: |6.0D m = I
Row distance: 6.00 m z
209m Rowshift  3.00m =
Borehales
Diameter. [100.00mm =
Inclination: 24,00 ° = Align
Subdrilling: |1.00 m -
¥
[ Trim contour lines at border planes Cancel

Figure27: Adjustment of the border planes

7.3 Editing a Drill Bttern

Oncethe Drill Rattern has been generated, it can be edited using the different panes. The &lastSiteis
inspected in the 3D viewer. The plan view of Blast Sites shown in the 2D viewer. TidotpaneshowsProfiles
andMinimum Burdencharts of single boreholes. TiBast Sitgpane andlablepaneshow general and geometric
data of theBlast Siteand the boreholes. Using thdove paneboreholes are edited (position, angles, etc.). The
individualpanes are shown in Chaptér
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Subdrilling

Subdrilling is locked for all boreholes by default when generatiBgilaPattern Subdrilling can be unlocked by
using the command ! vyt 2 O1 {irdide Rdxtext rhiehwoBtk®rill Patternelement.

Note:
Subdrilling and borehole length are mutually dependent. Changing the length of the borehole #ftetgagths
of subdrilling appliedalsofoa t 2 01 SRé¢ 02NBK2f Sao

Adding and removing boreholes

A single borehole is added by usiag® RA i p ! Rdin the nbId Ka2 db§ €licking the corresponding
icon T in the toolbar. The icon is also found in tiiill Patterntab in the Blast Sitgpane The position of the
new borehole is at the position of the active borehole modified by the borebtiket.

Hint:
Every borehole will be assigned to the row to which the active borehole has been assigmédétinserted in
the Drill Rattern list right after the active borehole entry.

Any selected borehole can be deleted by usin@ RA i p  w S Yieo@ he mehINFrkoByfclgking the

correspondingx icon in the toobar. The icon is also found in tHerill Patterntab in theBlast Sitgpane.All or
several boreholes are removed by

9 selecting all oreveral borehole entries in th€ablepane

9 orselecting all or several boreholes in the plan view

91 orselecting all or several boreholes in the 3D view

91 orselecting d or several boreholes in therill Patterntab in the Blast Sitgpane

1 andclickingthed w S Y 2 3 K 22§ i6oé in the toolbar of thérill Patterntabin the Blast Sitepane

Moving boreholes
Stepwise adjustment using tiMove pane
Boreholes are modified step by step using Mevepane Following adjustment are provided:
1 position
o0 U-direction and Wdirection, i.e. along and across tleference Line
o the position along and across the plane of Pmfile(see also Chapte3)
1 trajectory
o alpha
0 inclination

o lengths
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Boreholes are adjusted by clicking on t®e buttons (Figure28)./ £ A O1 A Y Befad@itySubdriki®y ¢ dzii G 2 v
O2NNBOiGa GKS fSy3aldik 2F GKS 02NBKz2ft SDdialtindlikaBortduthOA ¥ A SR
applies the value set in the options tbfe Drill Patterrtab. Adjustments are applied for all selected boreholes.

Hint:
Step sizes for one mouse click candeéined in the options of th&tep Sizéab (seeFigurel9).

Move n

Position Trajectory

® u,v O profile plane Apha: < [ -

9 A Indination: < > -
4 > Length: < >
v -

© 000

Default Inclination Default Subdrilling E ?

Options for moving borehole positions
Move boreholeposition
Turn borehole azimuth (alpha)
Change borehole inclination
Change borehole length
Set borehole inclination to default value
Set borehole to default subdrilling
Open theOptionsdialog
igure28: Buttons for adjusting the borehole positionglinations and length in thlovepane

TTOONO OIS WN PP

Direct adjustment using th€ablepane

The Tablepaneshows geometric borehole parametefSigure29) including the name, the position of the collar
(depending on the used eordinate system in UVW or XYZ / ENH values), the length, the subdrilllng, th
inclination and the azimutha{phain case the angle is related to tHeeferenceihe).

General Imts:
1 All valuesnthe table are editable by selecting the according cell and entering the new values.

1 Multiple boreholes are selected by moving the mouse cursor over the corresponding cells with the left
mouse button clicked. Selected boreholes / cellsmerked and highlighted in thBrill Pattern preview
in green.

1 Multiple boreholes in neighbouring rows are selectable by individual clicks with the left mouse button
while the 6Shift key is pressed.

1 Multiple boreholes in nomeighbouring rows are selectable by individual clicks with the left mouse
button while thedCtrk key is pressed.

f  All values can be cogd and pasted with the mousedotext menu) or keyboardCtrl+G@ | @uiRF\é &
keys.
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1 A copied value can be pasted into several cells by marking them simultaneously withifteand/or
OCtr key.

1 The actually shown eordinate system is switchable between| * Arélative toReferencdine) and
. (Mcal; relative to camera)ENH(georeferenced by Easting, Northing, akiéidt).

Table n
Name E[m] N [m] H [m] Length [m] Subdrilling [m] Inclination [°] Azimuth [*] Diameter [mm] "

T -107459.373 266975.793 952455 23.622 1.000 214 230.1 100.00

2 112 -107455.576 266971.112 952.512 23.661 213 2320

4 14 -107449.606 266960.576 952.109 2322

5 -107446.611 266955.307 952.149 22,649 1.000 172 2314 100.00 Mode

6 16 -107442.453 266950.975 952.058 22,619 1.000 178 230.1 100.00 eo uvw

7 (17 -107438.312 266946.689 951.990 22.808 1.000 19.8 2269 100.00 ® ENH

8 18 -107434.272 266942.313 951.890 22433 1.000 179 2244 100.00

9 19 -107429.775 266938.271 951.903 22.874 1.000 211 213 100.00

10 110 -107426.265 266933.426 951.847 22,698 1.000 204 2316 100.00

1nimn -107421.313 266929.723 951.881 23M 1.000 26,0 236.5 100.00

12 112 -107418.259 266924.554 951.636 23.197 1.000 249 2435 100.00 v

1 Marked cells of a borehole

2 Switch betweerJVWandENH
Figure29: Geometric borehole parameters in edita cells in th&ablepane

Adjustment in the plan view

The plan view is
the toolbar.Bore
pane General n

I Singleb
1 Multiple
a.
b.
October 2024

activated lsingd + A S ¢ frem the Bnénu bar of by clicking the correspondit§ iconin
holes can be adjusted after selecting them in the viedwethe features provided in th#ove
ts:

oreholes are selected by a click with the left mouse button on the borehole symbol.
boreholes are selected by

clicking with the left mouse button on the borehole symbol while keepingdBkifg and/or
oCtrk key pressed (neighbouring / nareighbouring holes). Selected boreholes highlighted
in green SeeFigure30.

moving the mouse cursor over the area of the desired boreholes while keeping the left mouse
button pressedAred polygon grw instantaneouslywhen moving the mouseAfter releasing

the left mouse button boreholes enclosed by the polygon are selected and are highlighted in
green SeeFigure30.
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2% BMX BlastPlanner - a X

File BlastSte Edit View W

% 203D

Blast Site ER
R
= Geclogy
W= X
= T o] B 28 18 et
5 ) 310 in b danehorcecalsentbssocdoszmdboo
3s 3 — 2 v Drill Pattem g A
35 - 3 i L]
31 Y 3 i . @ T ~ Row 1
(3 ® @ ¢ i
@ Borehole 1.1 lier
| P | % 40 @ Borehole 1.2 .
B T T 24 2 2.8 3 B ; ) | @ Borehole 1.3 el
® ? ? . T T | T © Boehoie 14 o
| | @ EBorehole 1.5 e
M 1" @ Borehole 1.6 -
! 92 | 43 1| e | 5 | & | 3 | - 4 - S - ? @ Borehole 1.7 el
i | @ Borehole 1.8 o
’;’ @ Borehole 1.9 L
@ Borehole 110 -
@ Borehole 111
et
@ Borehole2.4
@ Borehole 25
@ Borehole 2.6
@ Borehole2.7
Table X Mov
Name E(m] Nim] Hm] Length[m]  Subdriling [m] lnchination[]  Azimuth[]  Diameter fmm]
1 ~107455.077 266968606 952352 2384 1.000 240 214 100.00 i Rajectoey
2 12 -107451.331 266063.919 952,142 2701 1,000 240 214 100.00 ©@uv OProfiepane  pimun, |« P
313 ~107447.586 266959.232 952,150 2697 1000 20 B4 10000 Mode A
4 14 -107443.841 266954.545 952201 279 1000 240 2314 100.00 Siiyw < > Inclination: < P>
5 15 -107440.095  266949.858 952,080 2594 1.000 20 B4 10000 S tengt [ ][>
6 16 107436350 266045171 952,005 249 1000 240 2314 10000 A\ 4
7 107432605 266040484 951810 22m 1.000 20 214 100.00
-
8 18 107428859 266935.797 951812 2.261 1000 20 214 100.00 Default Inclination Default Subdrilling | %58
3 19 107425114 266931110 951.777 2210 1,000 20 214 10000

1 Borehole pattern selectedboreholes in green
2 Selected boreholes in th@rill Patternlist

3 Selected boreholes in thEablepane
Figure30: Multiple borehole selection and adjustmeritboreholes in the plan view

Adjusting the order of the Drill Bttern

Theorder of the Drill Pdtern refers to the order of the rows relative to the 3@odel and the order of the
boreholes within a row. For a reasonable design and analysis the order of rows and boreholes must follow a
certain order.

Adjusting the row order
The row order affects the volume calculation and the atgname functionality. General hints:

1 Select the row entry in th®rill Rattern list (Figure31 left)

1 Clickthet a2 S w2 ¢ AG@rNdthe NBllgar of thérill Patterntab for moving the row logically
one step closer to the 3Model, i.e. up in théist (Figure31 middle).

1 Clicktheaa2 @S w2g Y licOrimtheNdotbar of theDrill Patterntab for moving the row
logically one steppack, i.e. down in thést (Figure31 right).

Important:
The rows will keep their names and geometric position. Theyowiyl change their logical order.

October 2024 52



BMX BlastPlanner Vil ¢ Manual

JGSM

Blast Site Blast Site B | Brastsite [ |
Il L BN B RO M ol
Mg = sy X e SE[a]y  x = a[v] x
B ) el [te) 2 18] d B ) el [Ty 24 18] el T ) el [t 24 18] el
[V Drill Pattern el [V Drill Pattern e [V Drill Pattern ool
v Row 1 v Row 2 v Row 1
@ Borehole 1_1 e @ Borehole 2.1 el @ Borehole 11 Xlel
@ Borehole 12 feof @® Borehole 2.2 jel @ Borehole 1.2 ol
@® Borehole 1.3 fof @® Borehole 2.3 el ® Borehole 1.3 feof
@® Borehole 1.4 fof @ Borehole2 4 leof ® Borehole 1.4 ol
@ Borehole 1.5 }“{ @ Borehole 25 )“'{ @ Borehole 15 }“{
@ Borehole 1.6 fef @ Borehole2. 6 ol @ Borehole 1.6 fef
viRow 2 ~ Row 1 v Row 3
@ Borehole 2_1 el @ Borehole 1_1 el @ Borehole 3.1 Kol
@® Borehole 22 [l @ Borehole 12 jel ® Borehole 32 feof
@ Borehole 2.3 fof @® Borehole 1.3 feof ® Borehole3 3 lesf
@ Borehole 2. 4 | @ Borehole 1.4 | ® Borchole3 4 el
@ Borehole 2.5 fef ® Borehole 15 feof ® Borehole 35 el
@ Borehole 26 feof @® Borehole 16 jel @ Borehole 36 ol
v Row 3 Vv Row 3 viRow 2
@ Borehole 31 ‘BXM @® Borehole Bl WM ® Borehole 21 {%M
@ Borehole 322 el @® Borehole 322 | @ Borehole 22 el
@ Borehole 3.3 fof @ Borehole 33 | ® Borehole2 3 |
@ Borehole 34 feof @ Borehole 34 M kel Borehole 2_4 M
@ Borehole 35 feof @® Borehole 35 jel @ Borehole 2:5 ]
@ Borehole 3.6 el @ Borehole 3.6 el ® Borehole2 6 |
) Options ) Options ) Options
1 Firstrow
2 Second row
3 Third row
Figure3lY ! R2dza dAy3 UKS NRBg 2NRSNJ 0é Mo RSWIFonvatdmiddl® 8t NP ¢
@208 w2g (righd)bustdn NR é

Adjusting the borehole order

The borehole order affects the volume calculation, the row surfaces, and therantome function General
hints:

1 Boreholes within a row can be logically rearranged using drag and drop of the borehole entries. Drag
and drop is described inthe section! 8 A A Iy Ay 3 o2oMdWK2f Sa (2 NRgaé

1 Boreholes within a row can be sorted for selected rows according to their ascendingrdinates by
clicking thedSort by @ =¥ icon in the toolbar of theDrill Patterntab or choosinghe commandfrom
GKS NRrgQa CRYeBXEG YSydz o

1 Likewise, boreholes within a row can be sorted for selected rows according to their ascernxing

ordinates6 & Of A O30k by ;"=+] io8 in 6he toolbar of theDrill Patterntab or choosing the
commandf N2 Y (i é&tedtiBend &

1  The borehole order within a row can be reversed for selected rows by clicking thé& @BoMEofe

h NR $Ndon in the toolbar of therill Patterntab or choosing the comman8 N2 Y (1 KS NRg Qa
menu.

Important:
The boreholes will keep their names and geometric position. They will only change their logical order!
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& MK BlaPlareer —
Ede  Blast Site ‘f‘f Yiew Windows Melp
mEals D E/0h § X 5 2030
Bt Ste %
1N @ =
W (9= A X
B [ e %l B 100t

v Oril Pattern ol
¥ Row |
® Borehole 11 oot
@ Borehole 1.2 [
® Sohae 16 L
© Borehole 1.3 [T
@ Borehole 1.4 L&
@ Borehole 15 Le
® Borehole 1.7 L]
@ Borehole 1.5 bl
© Borehole 1.9 ¥
@ Borebole 1,11 oo
@ Borehole 1,10 ¥
® Borehole 112 La)
@ Borehole 113 L
¥ Opticen
Table & % Move s
Name Eim) N Him) Length(m]  Sebdeiling[m]  Incheation (] Aziwth[]  Dimeter (mm] o
{ SR ] ONMSTON  2660THM6 wsn 240 1000 199 ws 19000 s Mejecisey
2 12 ~1OT4SA165 264088738 $523% 23414 1000 209 2308 100.00 @ UV Opofieplne o0 S
316 WTMOE0T 266040190 IS 27% 1000 193 29 10000 Mode A
o Inclesticn. < P
413 SIS 26696206 #an 25 1000 193 282 10000 O uvw < >
s 14 WM 2emserTe 952.1%6 2m 1.000 177 2303 10000 ® NN g |4 P
6 15 TMASH 26695167 952182 26 1000 199 m 10000 ) 4
712 RETETY T e 2807 1.000 28 284 10000
s 18 OTIRABS  266M04ST 95182 252 1.000 192 210 10000 Defaut Inclmation Defouk Sckdrling %58
9 19 WTQTHS 66906425 951060 203 1000 24 293 10000 v
o BN BlnitPlareer - 0o x
Efe BlastSte Ede Yiew Windows Melp
+ - = o5
mEkm OC E20F X 5 a0
Stast Ste 8 X

E T
M § = a v X
= [ e () 8] 1R

¥ Drill Pattern Sea By U
viRi Sea By ¥
® Borehole 11
® Borehole 12 ]
@ Borehole 13 o
@ Borehole 1 4 o
@ Borehole 1.5 L
© Borehole 1.6 L
@ Borehole 1.7 ol
® Borehole 18 L3
® Boehole 15 o
@ Borehole 1,10 LT}
@ Borehole 111 ¥
@ Borehole 112 L)
@ Borehole 113 L]
¥ Opticen
Table 5 X Move &
Name Elm) Nim] Him) Length [en] Sudniing (m] Inchnaticn [*] Azerath (] Diametes [men] s
Vo OMSTSR  2669TRMS 52 2 1.000 198 ws 10000 peckin Sajachagy.
2 12 “WT4S4168 et 9523% 23414 1.000 29 208 10000 @ uv Opofieplie 40 < >
313 OMSIET 266062986 w2 2583 1000 93 w2 19000 Mode A
" < & Inchsvon < P
414 T essem 952136 2m 1000 L] 23 10000 Ouvw < =
5 15 WHMATM 536N w218 2838 1.000 180 231 100.00 ® o Lo [l
6 16 -IOTH007 266349190 951995 270 1000 193 a9 16000 v
7 W68 AT 81982 2807 1000 08 204 10000
-
s 18 OT2485 26604ST 95122 25 1000 92 2173 16000 Ostaut incinaion Oefout Sobdvifing 58
9 19 0TI 266306425 51360 2031 1000 24 298 10000 v

Figure32: Left Borehole order with multiple inconsistencies (see blue polygons marked witlrdkes @nd note
the order in the Drill &tern list). Right Borehole order sorted by ascending wocdinate afterOt A O1 Ay 3 G { 2 |
¢ ONBR 02EO0O®
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Assigning boreholes to rows

Selected boreholes are assigned to a certain row by

1 dragging and dropping the borehole selection at the target borehole or row entry,

1 clickingthed ! a a A 3 y'”"hl‘cﬁn invite toélbar of theérill Patterntab and choose the target row, or

f choosingd ! & & A 3 ¥froin the coaext menu and choogbe target row

Boreholes can be selectéwl the Drill Rattern list in the2D viewer or in the 3D vieweGeneral hints:

1 Aborehole selection may include boreholes from different r@krigure33)

1 Boreholes are inserted in the same logic or(fégure33)

1 If boreholes are dragged, they are inserted after the target borehblgure33), or at the top of the

row if dropped at the row entry.

1 Inall other cases boreholes are ingtat the bottom of the row

1 If a borehole selection is dropped at tHerill Rattern entry, the boreholes are assigned to the

Unassignedow (Figure34)

Blast Site
R L I
=4 v X

i [ e (] 2 YA ot

[V Drill Pattern

v Row 1
@ Borehole 1_1 b
@ Borehole 1.2
@ Borehole 1.3
@ Borehole 1.4
@ Borehole 1.5
o Borehole 1_6

v Row 2
. Borehole 2_1 ?J}i
@ Borchole 2.2
@ Borehole 2.3

. Borehole 2_4

@ Borehole2 5
® Borehole 2.6
v~ Row 3
@ Borehole 3.1 b
® Borehole 32
@ Borehole3 3
® Borchole 3.4
® Borehole3 5
@ Borehole3 6

) Options

Blast Site
RO I
h $ =4 v X

= i el [fa) |24 [16)

v Drill Pattern

v Row 1
@® Borehole1_1 b
@® EBorehole 12
' Borehole 1_5
® Borchole 1.6

v Row 2
@® EBorehole2_1 b
@® Borchole 2.5
’ Borehole 2_6

v Row 3
® Borehole 3.1 b
@ Borehole3 2
@ Borehole 33
@ Borehole 1.3
@ Borehole 1.4
@ Borehole2 2
@ Borehole2 3
@ Borehole2 4
® Borehole3.4
@® Borehole 35
@® Borehole 3.6

' Options

]

Figure33: Assigning a borehole selection to a row by drag and drops@&leetion originates from different rows
and has been dropped at borehole 3_3 in row 3.
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Blast Site

S8 8 =
WS ay (X
i [ o] (Bl 2 1) ot

[V Drill Pattern
v

Borehole 1_1 b
Borehole 1_2
Borehole 1_3
Borehole 1_4
Borehole 1_5
Borehole 1_6
v Ry
Borehole 2_1 b
@ Borehole 22
@ Borehole 23

‘@ Borehole2 4

® Borehole 25
® Borehole 2.6
v Row 3
® Borehole 3.1 b
® Borehole 32
® Borehole 33
@ Borehole3 4
® Borehole3 s
® Borehole 36

) Options

=0 e =
th| [ $ = A ¥ X
SRR

[V Drill Pattern

v Row 1
@ Borehole 1_1 4
@ Borehole 1.2
@ Borehole 13
® Borehole 1.4
® Borehole 1.5
@ Borehole 1.6

v Row 2
@ Borehole 2.1 ‘ﬁg
® Borehole 2.5
® Borehole 2.6

v Row 3
® Borehole 31 aﬁ
® Borehole 32
@ Borehole 33
® Borehole 3.4
® Borehole3 5
@ Borehole 36

~ Unassigned
@ Borehole 2 2
@ Borehole2 3
@ Borehole2 4

P Options

JGSM

Figure34: Draggng a borehole selection to the DriitRern entry forms an unassigned row at the bottatthe

list

Renaming rows and boreholes

General hints:

f  Single rows and single boreholes can be renamed by clickirty th& y =7i&oa in the toobar of the
Drill Patterntab or choosinghe commandrom the context menu (open with a right mouse click at the
selected row oborehole).

1 Aselection of boreholes can be automatically renamed according to the current logic order by clicking

thed ! dzii2 w8 yedn YhShe toobar of theDrill Patterntab or choosing the command from the
context menu (open with a right mouse click at the selected row or borehole).

a. All boreholes of a row by selecting the corresponding row entries ¢GstE key).

b. All boretoles AND rows by selecting tBeill Rattern entry.

AdjustingBorder Planes

AdjustingBorder Ranesis available for th&Rightand theLeft Plane and theFloor Paneas well. Lateral border
planes(RightandLeft Border Plan@san be moved e.g. for extending the blasta beyond the position of the
Delimiters Changing the level of thigoorLevel Raneallows constructing an intermediate bench, e.g. subdividing
a double bench.
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For moving theBorder Fanesfollow the following steps:
1. Switch tothe Editmode

2. Mark theLeft Border PlangRight Border PlaneHoor Level Ranein the Geometrytab of the Blast Site
pane The selected plane is highlighted and an arrow app@agare35).

3. Drag the plane at the new position by clicking with the left mouse butinrthe arrow and move the
mouse

4. Switch tothe Navigatemode

1 Mark planer in theDrill Patternlist (Geometrytab in theBlast Sitgpane)
2 Drag plane to new position using the arrow
Figure35: Adjusting the posion ofa lateralBorder Fane
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