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SARF 
RIDING QUALITY 
COURSE

5 November 2015

Contents
• 8:00 to 9:00

Introduction to road riding quality
Definitions and concepts involved in riding quality

• 9:00 to 10:00
Measuring riding quality

• 10:30 to 12:30
Analysing riding quality data

• 13:30 to 15:00
Interpreting riding quality data
Riding quality and Vehicle-Pavement Interaction

• 15:30 to 16:30
Effects of riding quality on road users and costs
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Effects of riding quality on road users and 
costs
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• SOL analysis

• Caltrans analysis
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State of Logistics analysis

• Effect on vehicle maintenance

• BC analysis

• Effects on freight

• www.csir.co.za/sol
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Vehicle maintenance

• Limited case study - investigate potential effect 
that bad road surfaces could have on vehicle 
damages and costs

• Anecdotal evidence - fleet of 577 similar trucks 
• Subjective classification of road condition 
• Analysis indicated that 

– trucks traveling on roads with worse riding conditions 
experience an increase in cost of between 685 per 
cent and 1 560 per cent

– mainly due to breakages of mostly suspension and 
trailer components. 
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Vehicle maintenance

8

Increased vehicle 
damage

Increased fuel 
consumption

Increased 
logistics cost

Increased 
maintenance cost

Damage to 
transported cargo

Increased 
packaging cost

Increased vehicle 
design and 

manufacturing 
cost

Increased cost of 
transported cargo

Increased vehicle 
operating cost

Increased road 
loads

Increased road 
damages and 

maintenance cost

Increased 
environmental 

costs

Increased 
cost of 

Transported 
freight

Increased 
vehicle 

operating cost

Increased 
environmental 

cost



3

HDMIV - tyres
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Tyre life = 166.47 -31.83 ln (13 * IRI)

HDMIV speed
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HDMIV maintenance and repair costs
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HDMIV maintenance and repair costs
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HDMIV - accelerations
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HDMIV depreciation costs
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Benefit-Cost analysis

• Annual road maintenance cost derived 
from actual road maintenance cost for 
2006 on Gauteng-Durban corridor

• Vehicle maintenance and repair cost 
including fuel, oil and tyre costs 

• Total potential saving per kilometre 
determined
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Benefit-Cost analysis
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Freight effects
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Freight effects

• Damage to freight due to road roughness
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Freight effects
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Comparison between vehicle accelerations and fruit 
properties

20
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Freight effects

21

Freight effects

22
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Caltrans analysis

24
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Recent and current Caltrans 
analyses
• Evaluate the effects of riding quality on 

Caltrans network
• Focus on 

– direct effects
• Vehicle costs and maintenance
• Freight damage
• Construction quality control

– Indirect effects
• Gross Domestic Product
• Competitiveness

25

Riding quality vs Tyre loads
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Challenges confronting road freight transport and the use of vehicle-
pavement interaction analysis in addressing these challenges
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Caltrans Agricultural

30

Company A

• Agricultural company

• San Joaquin valley

Vehicle photos

CA Legal Double
Type 11 (2S1-2)
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152

L road A road

H road

Accelerometer installations Accelerometer - accelerations
Trailer 1 axle 2 – full cycle

Empty Wait Full
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Accelerometer - accelerations
Trailer 1 front bottom – full

Load Wait Drive

Top vs bottom – 2nd trailer

Bottom Top

Accelerometer – locations (empty)
Truck drive 2nd trailer front
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Accelerometer – energy
Truck drive

Caltrans Highway

42

Company B

• Freight movement

• Newark – Reno

• I80

Vehicle

STAA 48 feet (STAA Truck Tractor-Semitrailer) 
FHWA Class 9
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Vehicle Accelerometers - acceleration
Trailer body over back axle On back axle

Accelerometers - PSD
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Full Reno to Newark trip

Freight front top
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Limpopo example
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Tomato and avocado 
contact stress

• Measured in situ during 
harvesting and trips

• Evaluated selected 
locations

• 10 Hz

• 1s selected for 
analyses
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Laboratory evaluation

• Determine tomato and avocado stiffness 
(avocados later)

• Dependent on ripeness and direction and 
type

• Select 50th and 90th percentile σ from road 
data

• Apply to selected tomatoes and evaluate 
effect through colorimetric data
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Laboratory evaluation – change 
over time
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Summary
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So What?

• Importance
– Indicator - blood pressure and fever
– Infrastructure deterioration
– Freight damage
– Economy

• Management and prevention
– Regular measurements
– Correct analysis
– Construction quality control
– Regular maintenance

• Outcome
– Smoother, safer, more economic infrastructure
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