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Topics

1. EM tyre market 
2. EM tyre management
3. Tyres always the limiting factor 



But first…



Commodity Prices
(what makes the mining industry go ‘round)
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Global Tyre Industry
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EM Tyre Industry

Earthmover tyres (US$6.1B)
Large haultrucks vs. rest

Other earthmover 
equipment
US$5.1B
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EM Tyre Manufacturers – “Big-3”

• Michelin
– to 63”
– radial only

• Bridgestone -Firestone
– to 63”

– mainly radial, some bias ply (eg. big FEL)

• Goodyear
– to 57”

– mainly radial, some bias ply



EM Tyre Manufacturers – Others

• Toyo & Yokohama
– to 57”
– generally radial for small sizes, bias ply for large

• Belshina
– to 57”; 
– mainly bias ply, radials being developed

• Newcomers
– many to 57”, some to 63”
– mainly bias ply, radials being developed
– most Chinese, 1 Eastern Europe, 1 USA



Tyre Specs – Larger sizes

100,0005.34,02536059/80R63

95,0004.73,89032555/80R63

83,0004.33,75029053/80R63

77,0004.13,81027050/90R57

60,0003.53,56022040.00R57

Load rating
(kg)

Weight
(tonne)

Diameter
(mm)

Truck class
(tonne)

Tyre size



Supply Outlook

• Shortfalls (since 2004) easing fast
• Some tyre sizes still in short supply

– Small to mid-size haultrucks (90-150t)

– Ultra-class haultrucks (>300t)
– Mid-size loaders

• Alternative brand(s) as major player?
• 63”: MI & BS domain for many years 
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Truck Operating Cost – 360t vs. 220t

• Truck Operating Cost
– Tyres
– Fuel
– Labour (operator)

• Total Op. Cost/Tonne is similar: 360t & 220t

• Tyre portion
– 55% of 360t total
– 30% of 220t total



Truck Operating Cost – 360 vs. 220t
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Elements of Tyre Management
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Main Areas for Tyre Savings

48%18%

13%

21%

Selection Pressures Awareness/Op. Conds Other



Topics

1. EM tyre market 
2. EM tyre management

• Tyre selection

3. Tyres always the limiting factor 



Factors in Tyre Selection

• Tyre Construction
• Ply/star Rating
• Tyre Size
• Brand
• Tread Pattern
• Tread Compound
• Tread Depth



Construction & Ply Rating

• Radial ply
– 1 star, 2 star, 3 star

• Bias ply
– 16 PR to 68 PR





Tyre Size

• Largest Tyre Size Available
– Cat 777

• 27.00R49 >> 30.00R51

– Cat 785
• 33.00R51 >> 36.00R51

– Cat 789 / Komatsu 730
• 37.00R57 >> 40.00R57

– Terex MT4400
• 40.00R57 >> 50/80R57



Brand

• Otraco Global Performance Index
– 40.00R57 - Goodyear: poor performer
– 37.00R57 - Goodyear: good performer

• Site experience
– Batch analysis



Tread Pattern

Rock lug                           Traction



Tread Compound & Tread Depth

• Compound
– Heat resistant to Cut/Abrasion resistant

• Depth
– Shallow depth to Extra depth



Tyre Heat Buildup

• Tyre flexing
– Amplitude

• Load & Pressure

– Frequency
• Truck speed 

• Axle/load influences
– Front axle more heavily loaded on average
– Extra defection through cornering



Tyre Tread Compound Spectrum

Super
HR Std Super

CR

100%65%35%

Tread compound

Tyre wear out life & Resistance to Rock damage
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Tyre Speed / Load & Compound & Life

• As fleet speed / tyre load increases
– Forced to move to more HR compound
– Tyre life reduces

– Exponential reduction once limit reached

• Each step to more HR compound
– Tyre wearout life drops 15%-20%



Tread Depth

• Haultruck tyres
– E4 Deep tread : life index 100

– E3 Standard (shallow) tread : life index 65

• Loader/Dozer/Grader tyres
– L5 Extra deep tread : life index 100

– L4 Deep tread : life index 60

– L3 Standard (shallow) tread : life index 40



Tyre Speed & Tread Depth & Life

• As fleet speed increases (to the extreme)

– Forced to move to shallower tread depth tyre
– Tyre life reduces

• Each step to shallower tread depth
– Tyre wearout life drops 30-40%



Summary
• Tyre Selection

– 45-50% of potential savings

• To maximise Life & minimise $ per km
– Radial rather than Bias ply
– Largest tyre size possible

– Brand selection (Global Performance Index)

– Rock lug rather than Traction pattern

– Most Cut/Abrasion resistant compound
– Deepest tread depth
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Operating Conditions

• Material type
• Wet or dry environment
• Mine design parameters
• Road & working area conditions 
• Tyre workload
• Tyre awareness



Material Type

• Hard rock mining vs. Other
• Material consistency

Effects:
• Tyre wear & rock damage rate



Material type

40,000km
(3,500hr)

200,000km
(10,000hr)

Tyre life
Tyre life

Copper

Gold

Iron ore

Bauxite

Nickel

Diamond

Coal

Material Type vs. Tyre Life



Wet or Dry Environment

• Uncontrollable
– Rainfall, Groundwater

• Controllable
– Drainage (road design, dewatering)

Effects:
• Tyre wear & rock damage rate



Dry or Wet Conditions vs. Tyre Life

Wet or Dry Environment

100%

Tyre life

Tyre life

Very wet environment

Dry environment

60%



Mine Design Parameters

• Flat / Uphill / Downhill haulage
• Gradient
• Switchbacks

Effects:
• Tyre wear rate



Road Gradient vs. Tyre Life

Haulroad Gradient

Tyre life

Tyre life100%

> 10%

Flat

60%

8%



Road & Working Area Conditions

• Design of:
– Width, Corners, Camber

• Construction of:
– Base, Surface

• Maintenance of:
– Site culture (seen as production friendly?)

Effects:
• Tyre / truck wear & rock damage rate



Mine X:  Mechanical and Tire Damage
Attributable to Haul Road Conditions
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793 Damage Resulting from Haul Road Condions
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Tyre Workload

• Truck parameters
– Mechanical / AC / DC
– Tare / Distribution / Body / Axle 

• Payload
– Weight / Volume / Centred

• Haul distance

Effects:
• Tyre compound selection: HR / Std / CR

(tyre wear & damage rate)



Tread Compound vs. Tyre Life

Tread Compound

Tyre life

Tyre life100%

Extra Heat resistant

Extra Cut resistant

55%

Standard compound



Tyre Awareness

• Culture
– Mine management

• Training
– Equipment operators & mine supervisors

Effects:
• Tyre / truck wear & damage rate



Tyre Awareness vs. Tyre Life

Tyre Awareness

Tyre life Tyre life

100%

Poor awareness

Good awareness

75%



Site Culture

“Ouch”



Tyre Damage Zones
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1930

1940

First Euclid truck designed 
for off highway use 

Horses and mules accepted 
as trade in on trucks 

First Euclid 20t coal 
hauler 

1945
Truck size increases to 

40t 

1949
First twin engine truck

35t  Euclid



1957
HAULPAK introduces 

its first 32t truck  

1960
First 120t electric drive 

HAULPAK 

1959
Unit Rig pioneers the 

first 100t electric drive 
truck 

1971
Euclid R210 introduced

200t, turbine driven 

1974
154t electric drive 
trucks gain general 

acceptance 

1968
UNIT Rig releases 

M200 



1988
HAULPAK introduces 

218t 830E 

1984
136t CAT 785 

introduced 

1986
CAT 789  introduced as 

154t truck

1988
CAT 789  upgraded to 

186t truck

1987
WISEDA offers first 

220t electric drive truck 

1974
154t electric drive 
trucks gain general 

acceptance 



1991
CATERPILLAR enters 

the 220t market with 
CAT 793 

1998
CAT 797 ultra 

truck
330t 

Electric truck 
manufacturers struggle 
to cope with dwindling 

market share 

1996 Komatsu 930E -1 

1998 Euclid R280 

1998 Liebherr T272 T282 
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57“

63“

66“ -69“

201#?2002

50/90R57

Komatsu 930E-1
Euclid R280
Liebherr T 272

300 tonne

53/80R63

Kom. 930E-2

CAT 797
U/Rig MT5500
Liebherr T282
Euclid R360

55/80R63

360 tonne

380 tonne

360 ton

CAT 797B
Liebherr T282B
Terex MT6300

59/80R63

66” to 
69” ?

CAT  ?
Komatsu ?
Other?

450 tonne



Future Trucks

• Problem with larger tire sizes (>63”)

• Truck design options
– Prime mover / Trailer

– Three axle / Ten tyre
– Autonomous, Two axle / Eight tyre



CAT 784 (prime mover/trailer)



TEREX 33-19 (3 axle/10 tyre)



VCON 3006 (2 axle/8 tyre)



Trolley Assist



What’s Next?



Summary

• EM tyre supply & demand
– Shortages easing

• EM tyre portion of operating cost
– Increases as equipment gets bigger

• EM tyre management
– Tyre selection
– Operating conditions

• As mining equipment gets larger
– Tyres always the limiting factor



Thank you


