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What is the problem

« Roads are not flat

 Uneven roads cause Moving Dynamic Loads |
(MDL)

« MDL cause range of loads on roads

e What do we design for?
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SANRAL project focus & background

« Part of overall SANRAL project

* Focus on improved definition of the traffic
oads

 Process

— Simulate trucks on range of roads

— Analyse outputs

— Develop relationships

— Apply in design and analysis

Outside this presentation scope

— WIM data, traffic counts, Tyre contact
stresses
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Increased vehicle Increased

oper ating cost packaging cost
Damageto Increased cost of
transported cargo ' transported cargo
Increased vehicle
Increased fuel design and
consumption manufacturing
cost

I ncreased vehicle
design cost
I ncreased
environmental
costs
I ncreased
maintenance cost
I ncreased road _
damages and Increlizeadsroad Incredased vehicle
maintenance cost amage
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Standard/load case —=- Smooth pavement, fast speed overloaded
Aver‘aglavement, fast speed, overloaded —— Rough pavement, fast speed, qverloaded
/
/

Tyre-pavement footprints
at different loads
(same scale)
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Riding quality vs Tyre loads

Frequency of occurrence
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Simulation process

e Use TruckSIM

e Simulates vehicle travelling on pavement
profile
 Well developed and calibrated
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Matrix

* Rigid, Articulated, Interlink

« Empty, full, 10% overloaded

e 10, 40, 80, 100 km/h

* |IRIrange — (0) 1.07 to 3.71 m/km
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Tyre |Oad CompaI'ISOnS Rigid (axlesconvertedtotyres)

All 1185 tyre loads 0.95 10km/h Empty

All 1321 tyre loads 0.95 10km/h Full
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Initial relationships for Rigid

Relationships for tyres, axles, axle groups,
vehicles

e CoV =-0.0643 + 0.0198*HRI + 0.0058*Speed -
1.2152E-07*GVM - 5.2393E-07*Load

— R? =98.6 per cent; SE = 0.03

 Ave = 36086.112 + 0.533*HRI - 101.623*Speed
+ 0.5210*GVM/wheel - 0.0221*Load

— R?2=99.7 per cent; SE = 336.420
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Proposed process

 Measure actual traffic on a spot (WIM)
e Convert to static through WIM calibration

e Use as input together with speed, vehicle
type, road roughness and relationships to
predict expected MDL per axle type

e Select data from distribution for iterative
Monte Carlo analysis in pavement design
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Cargo accelerations due to road profile

o State of Logistics issues

Speed [km/h]
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Conclusions

e Riding quality of roads deteriorate with
use leading to changes in road profile

* |Increases in road roughness leads to
Increased dynamic loads and increased
number of higher-than-average tyre loads

e Changing riding quality affects design
and analysis loads over lifetime
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