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Advanced Techologies in Undeground Mining


 

Tunnel Manager


 

Rig Remote Access (RRA)


 

Total Station Navigation


 

Tunel Profiler


 

Measure While Driling (MWD)
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Tunnel Manager
What is?

Tunnel Manager

Tunnel projectsDrill plans Logging
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Intelligent options available for Boomer rigs



 
Features
– Drill plan design
– Bolt plan design
– Tunnel line definition
– Tunnel laser definition
– Drill round reports
– Measurement While Drilling

Tunnel Manager products



 
Benefits
– Advanced Boom Control (ABC)
– Accurate input data
– Boom navigation
– Reduced overbreak
– Tunnel quality
– Productivity
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Drill Plan Designer
What is a drill plan?
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Tunnel Manager
Laser line
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Tunnel Manager
Logging - Round log report in Word
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Tunnel Manager
Logging - MWD log
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Tunnel Manager
Logging – Profile logs
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Data handling in Tunnel Manager Pro

Work site

Tunnel lineContoursDrill plans

Lasers

Fixpoints
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Data handling in Tunnel Manager Pro

Round log
Profiler log

MWD log
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Tunnel Manager
Chain of events

Detailed 
tunnel
data

1. Creation 2. Input data into TM 3. Output from TM

Tunnel line
Laser line
Drill plan

4. Transfer data to rig

PCMCA Card

USB

RRA

6. Log files back to the office PC
5. Drilling
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Rig Remote Access


 

Safe storage of vital information


 

Fast delivery of drill plans and log files


 

Always consistent and up to date information


 

Status of the drill rigs can easily be monitored

Atlas Copco’s solution – Rig Remote Access (RRA)
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Rig Remote Access


 

Information from to/drill rig is available in many ways
– File transfer of tunnel lines, navigation data, drill plans and log files
– Remote display function to supervise autonomous operation
– Service assistance to make remote diagnostics


 

Information is available even if the drill rig is temporary off-line
– Using the optional PC software called RRA Server


 

Information in an international standard format
– RRA supports IREDES, an open format available to everybody
– RRA is not using an internal format (proprietary format)

Features
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Rig Remote Access


 

Large amount of data can safely be stored on the drill rig
– A dedicated computer module for data storage and communication


 

A number of different options for data communication
– Cable (Ethernet)
– Wireless (WLAN)
– Memory stick (USB)


 

Standard communication protocols
– Using well-know and available PC technology

Features

WLAN antenna
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Drill rig navigation 
with a tripod-mounted Total Station

Fixpoint # 1

Fixpoint # 2

Prisms on drill rig

Automatically 
controlled from 

drill rig

Fixpoint # n
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Leica Red Line Total Station
Theodolite

+
Distance 
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Prisms


 

On rig supplied by Atlas Copco


 

Tunnel prisms supplied by the customer
– Mounts for the tunnel wall 
– Types can be recommended by Atlas Copco
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Preparations in Tunnel Manager


 

Tunnel line


 

Fixpoints


 

Link between them


 

Export
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Preparations in the rig before navigation


 

Read tunnel line


 

Read fixpoints


 

Navigate
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Navigation

1. Mount the total station

2. Establish

3. Navigate


 

Status
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Feature and Facts


 

Drill rig precisely navigated
– 1 cm compared to >10 cm


 

Navigation is fast. 
– <5 minutes compared to 10-30 minutes


 

Performed by operators


 

No surveyor needed at drill rig set up


 

Fully integrated with RCS system
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Get your true profile measured and logged


 

Contour (design) handling 
integrated in Tunnel Manager Pro


 

Profile scanner integrated on 
Boomer RCS3/4 rigs


 

Scan result handling in Tunnel 
Manager

Introducing a fully integrated tunnel profiler

Profiler display

Profiler sensor 
on an armRCS display
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Preparation


 

Contours 
– imported from CAD system or
– designed in Tunnel Manager


 

Contours linked to tunnel sections


 

Sent to drill rig via PC-card, USB or 
network


 

Drill rig navigated relative to 
reference-/fixpoints
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Get your true profile measured and logged



 
Tunnel profiling as a normal operation during 
round drilling



 
Fast profiling, 5 minutes to scan a 65 m2 roof



 
Result data, profile and drill log, combined



 
One set-up and navigation only



 
Operator is advised about underbreaks 



 
Overbreak is calculated/presented



 
Reduced need for surveying work



 
Scanning while drilling next round 

Benefits
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Profile evaluated in drill rig or at office


 

Scanned profile compared 
to theoretical contour


 

Overbreak and underbreak 
highlighted


 

Area outside and inside 
theoretical contour calculated 
and documented


 

Volumes calculated over 
tunnel sections and reported 
with Microsoft Excel
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Get your true profile measured and logged


 

Sensor accuracy
– Angular 0.1 degree absolute
– Angular 0.01 degree relative


 

Total accuracy
– 3-5 cm on scanned surface


 

Typical scanning speed 
– 2 m/sec 
– 10 points/sec
– 65 m2 in 5 minutes
– Grid size 25 x 25 cm

Technical specification
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Measurement While Drilling, MWD
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MWD processes


 

The MWD technology consists of two separate processes
– registration of data
– evaluation/interpretation of data


 

The registration part has developed as the drill rigs get more and 
more computer capacity, but is still a critical process


 

The evaluation/interpretation took a great step forward when Håkan 
Schunnesson published his doctor’s thesis “Drill process monitoring 
in percussive drilling for location of structural features” at Luleå 
University of Technology in 1997. 
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MWD technique 
provide detailed 
characterization 
of large rock 
masses, with 
very high 
resolution.

Rock mass characterization in 
single points for example 
uniaxial compressive strength.

Diamond drilling gives 
high quality data.

Why MWD?
Rock mass classification must be representative for the entire rock mass
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HighVery lowLongShort(x)(x)XSingle rock Single rock 
samplessamples

LowVery highVery shortNoXX(x)MWDMWD

Very highShortAveragex(x)(x)Bore hole Bore hole 
GeophysicsGeophysics

HighLowLongLong(x)(x)X-xXDiamond Diamond 
drillingdrilling

Long(x)xAnalysis of Drill Analysis of Drill 
cuttingscuttings

HighShortAverageXXGeological Geological 
MappingMapping

Cost Cost 
including including 
analysisanalysis

Provided rock Provided rock 
mass resolutionmass resolutionTime to Time to 

ResultResult
Sample Sample 
handling timehandling time

Chemical Chemical 
propertiesproperties

Mechanical Mechanical 
propertiesproperties

FracturesFracturesGeologyGeology

X To large extent
X To small extent
(x) After analysis/correlation

XX To large extentTo large extent
XX To small extentTo small extent
(x)(x) After analysis/correlationAfter analysis/correlation

HighAverageLon 
gXXVisual hole Visual hole 

inspectioninspection

MWD in Tunnel Manager – Why MWD

Average

Average AverageAverage

Average

Average Average
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

 

MWD provides:



 

Handling of MWD data.



 

Analysis of raw data.



 

Different data presentation 
tools 



 

Foundation for geological 
mapping 



 

MWD provides:



 

Handling of MWD data.



 

Analysis of raw data.



 

Different data presentation 
tools



 

Foundation for geological 
mapping

MWD in Tunnel Manager – Program features
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Tunnel Manager MWD 2b
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Tunnel Manager MWD


 

Tunnel Manager MWD is a powerful tool for the geologist on the 
worksite


 

Rock hardness and rock fracturing indices are calculated by the 
program


 

Rock hardness and rock fracturing indices are calibrated towards 
geological observations by the local geologist


 

Tunnel slicing and mapping are used by the work site office


 

Calibration is checked periodically by the geologist

2b
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Committed to sustainable 
productivity
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