K
mining3*  can ‘big data’ answer the big

NNNNNNNNNNNNNNNNNN

question - how do my haul
roads perform?

Haulage & Loading 2017

Phoenix, Az., USA

RJ Thompson
May 2017




Overview

What'’s the problem?
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What'’s the problem?

Why haul road performance is critical to efficient and
productive haulage

Surface Mining Costs
Open pit mining 250kt,/day 500m depth

M Hauling

= Haulage Support
m Loading

o Drilling/Blasting
m Admin & Other




What’s the problem?

Why haul road performance is critical to efficient and
productive haulage

* Primary measure of mine road
‘performance’ is often based on ‘rolling
resistance’

* Frequently the focus of road improvement
strategies and cost benefit evaluations,

but...

* ...what effect does rolling resistance exert on
haulage productivity and costs?




What’s the problem?

Why haul road performance is critical to efficient and
productive haulage
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What'’s the problem?

Why haul road performance is critical to efficient and
productive haulage

* Value Proposition - the benefit of improved

Rolling Resistance Comparison

haul road performance on operations? Current, Rehabilitated or New Sheeting Options
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@ How can ‘big data’ help?

How existing data can assist us to manage haul roads in
real-time

Using Proof Engineering’s road condition monitoring tools and
website: http://www.mapping.ideame.com.au/home/.




How can ‘big data’ help?

How existing data can assist us to manage haul
roads in real-time

* Bigdataanalytics - the process of Monetize
examining large and varied data sets to ‘
uncover ‘hidden’ data, establish new
correlations and performance measures
that can help operations to;

‘ Optimisation
Predictive
Modelling

*Optimize

*Monetize Value Reactive ‘ ' Predictive
Reporting Reporting
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How can ‘big data’ help?

How existing data can assist us to manage haul
roads in real-time
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@ Analytics

Identifying and combining data to measure real-time
rolling resistance
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@ Analytics

|dentifying and combining data to measure real-time
rolling resistance

* Bigdata analytics - the process of it v

examining large and varied data sets; ENGINEnd R EoATA
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@ Analytics

|dentifying and combining data to measure real-time
rolling resistance

* Bigdata analytics - the process of it v
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@ Analytics

|dentifying and combining data to measure real-time
rolling resistance

* Bigdata analytics - the process of 10636310 g cATCL7
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@ Analytics

|dentifying and combining data to measure real-time
rolling resistance

* Bigdata analytics - the process of
examining large and varied data sets;

* Haul truck RPM, speed, rimpull, gradeability
performance model

* Real-time truck performance data from multiple
operating units
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@ Analytics

|dentifying and combining data to measure real-time
rolling resistance

* Bigdata analytics - the process of St/
examining large and varied data sets;

* Haul truck RPM, speed, rimpull, gradeability
performance model

* Real-time truck performance data from multiple
operating units
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@ Analytics

|dentifying and combining data to measure real-time
rolling resistance

* Bigdata analytics - the process of Elevation (m)
examining large and varied data sets; |

* Haul truck RPM, speed, rimpull, gradeability
performance model

* Real-time truck performance data from multiple
operating units

* Survey profile data

EHICE
32.7452
32.7454

™ -l
"32.7456
32,7456

.

32.746

16




@ Analytics

|dentifying and combining data to measure real-time
rolling resistance

* Bigdata analytics - the process of i inpsi

examining large and varied data sets; ENGINE TR AT
Gross Actual | RPM @ Gross Operating thael Gear Miss
. o Engin:‘;ower Aﬂ::::fine Limit RPM| raldmu;s (D1-D6) REM (tonnes)
* Haul truck RPM, speed, rimpull, gradeability e | wenss | ome [ oo [l o [
performance model 2001 | 1750 [1977)02.59] pa [1472] 390 | |
* Real-time truck performance data from multiple e
operating units o | :
* Survey profile data o | ;
g- 500 i ~ £00 i%_

0 5 10 15 20 25 30 35 40 45 50 55 60
Speed (km/h)

17




4 ) Application Scenario

Can ‘big-data’ analytics support real-time road
management practices?
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* Bigdataanalytics - the process of
examining large and varied data sets;

* Haul truck RPM, speed, rimpull, gradeability
performance model

* Real-time truck performance data from multiple
operating units

* Survey profile data
* Mine planning data;
* Real-time traffic volumes and

* future material movements

* Combining and analysing the various data
sources to deliver real-time haulroad
performance data.

r

4 ) Application Scenario

Can ‘big-data’ analytics support real-time road

management practices?
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Why is haul road
performance is critical?

AMN1%RR Ramps
V7% KPH
AN7% Fuel burn

AN1%RR Flat hauls
V20% KPH
MN25% Fuel burn

Can existing data assist us
to manage haulroadsin
real-time?

Data exists but a ‘big data’
approach is required to
produce new insights into
road performance

Analytics to identify and
measure real-time rolling
resistance.

Fundamental models
indicates methodology is
sound.

Need to consider volume,
velocity, variety and
veracity of data sources

Summary

Can ‘big-data’ analytics
enhance real-time road
management?
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