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KEY ELEMENTS IN HEAVY VEHICLE 
ROAD TRANSPORT

• Road infrastructure
• Vehicles (design, 

maintenance & operation)
• Drivers



Prescriptive vs Performance-based 
Standards

• What the vehicle 
looks like

• What the 
vehicle can do





LowLow--Speed OfftrackingSpeed Offtracking

from NTC/Austroads PBS National Workshopsfrom NTC/Austroads PBS National Workshops



Maximum Width of Swept PathMaximum Width of Swept Path

from Ervin and Guy (1986)from Ervin and Guy (1986)



Static Rollover Threshold (SRT)Static Rollover Threshold (SRT)

from NTC/Austroads PBS National Workshopsfrom NTC/Austroads PBS National Workshops



Rollover in a steady turn









PBS Lane Change Manoeuvre PBS Lane Change Manoeuvre 
(SAE J2179)(SAE J2179)



BaselineBaseline cf. PBS vehiclecf. PBS vehicle

PBSPBSbaselinebaseline
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YOUR
LOGOFuel Usage ComparisonsFuel Usage Comparisons
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YOUR
LOGOFuel ConsumptionFuel Consumption
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YOUR
LOGOFuel EfficiencyFuel Efficiency
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YOUR
LOGOParameters to MonitorParameters to Monitor

Routes travelledRoutes travelled
Distance travelled per month and lead distance Distance travelled per month and lead distance 
per tripper trip
Combination mass and payloadCombination mass and payload
Average speeds (loaded & unloaded)Average speeds (loaded & unloaded)
Trip durationTrip duration
Fuel consumption & efficiencyFuel consumption & efficiency
Incidents/accidents, BreakdownsIncidents/accidents, Breakdowns
Tyre life and costsTyre life and costs
Life cycle of foundation brakes, Suspension lifeLife cycle of foundation brakes, Suspension life
Community reactionCommunity reaction



YOUR
LOGORoute MonitoringRoute Monitoring



YOUR
LOGOPayload and Combination Mass per tripPayload and Combination Mass per trip

0

10 000

20 000

30 000

40 000

50 000

60 000

70 000

80 000

0 50 100 150 200 250

Trips

M
as

s 
(k

g)

Combination mass Payload



YOUR
LOGOAverage PayloadAverage Payload

Average Payload per month
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YOUR
LOGOPayload Efficiency Factor (PEF)Payload Efficiency Factor (PEF)

Payload efficiency factor
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OECD Project: Moving Freight with 
Better Trucks
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OECD Project: Moving Freight with 
Better Trucks

Payload Efficiency Factor - country
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OECD Project: Moving Freight with 
Better Trucks

Payload Efficiency Factor - vehicles
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YOUR
LOGOComparison of Baseline and PBS vehicles on Comparison of Baseline and PBS vehicles on 

Road Wear: Input dataRoad Wear: Input data
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YOUR
LOGORoad Wear EffectsRoad Wear Effects
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YOUR
LOGORoad Wear EffectsRoad Wear Effects

10.6

9.4

8.4
8.1

7.3
7.0

8.3
8.0

0.0

2.0

4.0

6.0

8.0

10.0

12.0

5 Ax Arti 6 Ax Arti 7 Ax Baseline 8 Ax PBS 1 8 Ax PBS 1a 8 Ax PBS 1b 8 Ax PBS 2 8 Ax PBS 2a

Vehicle Type

R
oa

d 
W

ea
r (

c/
to

n.
km

)



YOUR
LOGOSummary of Performance Outcomes

Two vehicles, 8 months operation

Performance indicator Measured result

Payload Average improvement: 19.3 %

Payload Efficiency Factor Increase from 69.3 % to 70.5 %

Tons transported per month Average increase: 19.3 %

Fuel consumption Average savings: 12.7 %

Fuel savings (based on 700 000 tons/annum 
contract) 485 000 litres per annum

Fleet size Reduction of 17 %

Incident/accidents* Reduction from 3.1 to 1.1 per 
month

CO2 emissions (based on 700 000 
tons/annum contract)

Reduction of 1 280 tons of CO2 per 
annum

Road wear Reduction varies from 2 to 23 %

* Based on a fleet of 45 new vehicle combinations incorporating a number of PBS design features 
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YOUR
LOGOWay ForwardWay Forward

KZN DoT approved 30 additional permits in Feb 2009KZN DoT approved 30 additional permits in Feb 2009
15 additional PBS vehicles commissioned by Dec 15 additional PBS vehicles commissioned by Dec 
20092009
Others are in the design phase Others are in the design phase 
Other PBS demonstration projects in the concept/ Other PBS demonstration projects in the concept/ 
design phase:design phase:

General freight (vehicle parts)General freight (vehicle parts)
MiningMining
Steel pipes Steel pipes 
SugarSugar
Car carriersCar carriers

Route classificationRoute classification
Manage negative publicity from rail lobbyists and Manage negative publicity from rail lobbyists and 
othersothers



OECD Project: Moving Freight with 
Better Trucks
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OECD Project: Moving Freight with 
Better Trucks
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YOUR
LOGOThank you for your 

attention


