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data we already have today …

• Suspension data holds much more than an onboard 
system, VIMS or Komtrax, reveals

• Pressures to Forces to Deformations are easy step by 
step calculations that reveal
– Suspension and structural frame performance
– Tire performance
– Running surface performance
– Maintenance requirements

• Instant indicators lead to life performance evals
• For application today



Available on-board strut pressure data



life experience = area under curve
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strut (suspension) performance

isentropic system

ds = d0{1 – {P0/Ps}1/g 

 



strut (suspension) life performance
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tire flexure by position
elastic system

dt 
k = 3850 kN/m

 



tire cyclic flexure distribution
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real-time tkph (incl. all motions)
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tire tkph versus RR impact



oil sand ground response

pressure stiffness
dg 

Kp o/s ~ 8 kPa/mm

 



‘beneath tire’ oil sand response
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haul road RR performance test
compaction



RR - dg calibration (oil sand haul)



haul surface duty cycle performance

a single duty cycle

a week of duty cycles



oil sand ultra-class running surface RR
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typical ultra-class haul road profile



797B haul road surface life estimate

797B



typical grader operations data



24M grader requirements



grading requirements by surface



relative movement at the frame



life deform. at strut-frame positions
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fatigue (rack) frame motions



frame fatigue deformation view
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rack g-level based accumulation

area under curve = total accumulated fatigue 



S-N (twist) fatigue curve by g-level



impact of RR% on hauler Availability



RR influenced truck Availability



extended to fuel usage and emissions



quick reference Conclusion
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