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KEY ELEMENTS IN HEAVY VEHICLE
ROAD TRANSPORT

e Road Infrastructure

* Vehicles (design,
maintenance & operation)

e Drivers




Prescriptive vs Performance-based
Standards

 What the vehicle
looks like l

. What the -
vehicle can do







Low-Speed Offtracking

from NTC/Austroads PBS National Workshops



Maximum Width of Swept Path

PATH FOLLOWED BY
OUTSIDE TRACTOR TIRE

MAXIMUM WIDTH OF
SWEPT PATH

PATH FOLLOWED BY
INNERMOST TRAILER TIRE

from Ervin and Guy (1986)



Static Rollover Threshold (SRT)

from NTC/Austroads PBS National Workshops



Rollover in a steady turn
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PBS Lane Change Manoeuvre

(SAE J2179)

Coursc and test specifications:
2.5 sccond period

24.5 m/scc (55mph)

61 m (200 ft) maneuvering scction
1.46 m (4.8 f1) latcral displacement
0.15 g peak lateral acceleration

4, i .
Traffic cone pairs 58 m (15 (l';)ri;r;ﬁglaccd 0.6m

4.58 m (15 ) suripe

-

~4— 100 ft =1 ~<a—100 t—t
' 30.5m 30.5m

4.8 N*

100 ft 100 ft 100 fi 200 ft b-l
30.5m 30.5m 30.5m 61 m |
~ v ~ N\ a4 /S ~ — \ﬂ_‘/
Preliminary straight start Initial Straight section, "Mancuvering” section, Exit section,
section, traffic conc pairs, 6.1 m (20 ft) spacing 3 m (10 ft) spacing 6.1 m (20 f1)
30;5 m (]0011'[) spacinlg . spacing
500 400 300 200 00 0 R
152.5m 122 m 91.5m 6lm 30.5m 0 -30.5m 26010m

* not drawn to scalc



Baseline cf. PBS vehicle

Jum -

baseline

Last_Run Time= 2.4000 Frame=50
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Mondi PBS Vehicle Route

MSN - PBS - Transport Routes
>
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LITRES

Fuel Usage Comparisons GSIR

LITRES FUEL USED PER 400,000 TONNES @ 171 KM LEAD

DISTANCE
2,300,000 -
2,232,576 2,248,080
>—

2,200,000 -

2,100,000 - 2,023,272 2,040,213

2,000,000 -

1,900,000 -

1,774,233

1,800,000 -

1,700,000 -

1,600,000 ‘ ‘ ‘ ‘

TRUCK/SEMI TRUCK/ TRUCK/IDBAR TRUCK/DBAR PBS UNIT
TRAILER INTERLINK  TRAILER @ 5% TRAILER @ 2%

VEHICLE TYPES



Fuel Consumption

GSIR

Fuel consumption (/100 km)
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N

Average Fuel Consumption per month (€/100 km)
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Fuel consumption (€/ton)

Fuel Efficiency GSIR
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Parameters to Monitor GSIR

m Routes travelled

m Distance travelled per month and lead distance
per trip

m Combination mass and payload

m Average speeds (loaded & unloaded)

m Trip duration

m Fuel consumption & efficiency

m Incidents/accidents, Breakdowns

m Tyre life and costs

m Life cycle of foundation brakes, Suspension life
m Community reaction




Route Monitoring
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Payload and Combination Mass per trip CSIR
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Average Payload GSIR

Average Payload per month
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Payload Efficiency Factor (PEF) CGIR

Payload efficiency factor (%)

72.0%

71.0%

70.0%

69.0%

68.0%

67.0%
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65.0%
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Payload efficiency factor

PBS 1
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OECD Project: Moving Freight with

Better Trucks

©Cs

LIST OF TRUCKS PROPOSED BY MEMBERS OF THE WORKING GROUP

Country Description Axle | lenght Max
weight
Australia | Australian B 9 26 68
1 Double
Tractor + 2
trailers
Australia | Australian B- | 12 35 or 90.5
Triple 36.5
Tractor + 3
trailers
Australia | Australian 4] 19 45.5
3 semi trailer
Belgium 1 | Tractor +| 5 15.5— | 44tin
(same as | trajler 16.5m | Belgiul
Germany 40tin
12 And EU
Denmark
1)
Belgium 2 | Tractor + 4 1656 — 39tin
(same as | trajler 16.5m | Belgiu
France m
12) 38 tin
EU
Belgium 3 | Tractor + 2| 8 25.25 B0t
(same as | trailers
Denmark
§)
Canada1 | Tractor + 5 23 39.5
trailer (max)
Canada2 | Tractor +| B 23 46.5
Trailer (max)
Canada3 | Tractor + 2 8 25 62.5
trailers (max)
Canadad | Tractor +2 |8 or |40 to|625
trailers 9 42m
Denmark | Tractor +|5 16.5 40
1 trailer,

our future through science




OECD Project: Moving Freight with
Better Trucks

Payload Efficiency Factor - country

0.8
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© CSIR 2008 WWW.CSIir.co.za

our future through science




OECD Project: Moving Freight with
Better Trucks

Payload Efficiency Factor - vehicles
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Comparison of Baseline and PBS vehicles on CSIR
Road Wear: Input data

Pavement A: y Pavement B: eon " " s
ES100 [Polsson's Elastic Moduli (MPa) ES100 Poisson's Elastic Moduli (MPa) Load POS |t|°ns
Ratio | Phase | Phase Il Phase Iil Ratio |Phase | Phase Il Phase Il -
50 AG* 0.44 2000 2000 1500 50 AG* 0.44 2000 1800 1500
150 G1* 0.35 450 450 350 150 G1* 0.35 250 250 240 l l “ “
150 C3* 0.35 2000 2000 500 150 C3* 0.35 | 2000 1700 160 100(.
150 C3 0.35 1500 550 250 150 C3 0.35 1500 120 110 “ “ “
SUBGRADE | 0.35 180 180 180 SUBGRADE | 0.35 90 90 90 T
—~
IS
Pavement C: - poreeors | St Wodar e | Pavement D:  porere ] Ereste Womur ray E * * * * * *
Ratio |phase | Phase Il ) Ratio Phase | _Phase Il > 10000 20000 3000(
s* 0.44 1000 1000 s* 0.44 1000 1000 X ( )
100 G4* 0.35 300 225 100 G4* 0.35 200 180 T
125 C4* 0.35 1000 200 125 c4* 0.35 1000 120 .’ “ “
SUBGRADE| 0.35 140 140 SUBGRADE | 0.35 70 70 - 100(' .. “ ..
P tE: — — P F: o
ES30/ES50 Poisson's|  Elastic Moduli (MPa) Eas\;t.e(;nent Foisson's]|  Elastic Modull (MPa) Load Positions
Ratio Phase | Phasell Phase lll Ratio Phase! Phase Il .
40 AG* 0.44 |2500 2500 1600 0.44 2000 1600 “ m
120 BC* 0.44 |3500 3500 1500 0.44 2000 1600 “
| 450 C3* 035 |2200 1000 300 0.35 1000 300 lOOC’ “ ...
200 G7* 0.35 | 300 300 200 0.35 140 140 “
SUBGRADE | 0.35 | 150 150 140 N . N 1
~—~
E;‘;%ment &= IPoIsson's Elastic Moduli (MPa) E;‘()esrnent H: IPolssnn‘s Elastic Moduli (MPa) E
Ratio |Phase | Phase Il Phase lll Ratio |Phase | Phase Il Phase Ill ~ ‘ ‘ ‘ ‘ ‘ ‘
30 AG* 0.44 | 2400 2000 1600 s1* 044 | 2000 1000 200 > 10000 20000 3000(
150 C3* 0.35 | 2000 1800 250 100 C4* 0.35 | 2000 1500 100
+ X (mm)
300 C4* 0.35 | 1000 300 100 100 C4* 0.35 | 1000 300 100
SUBGRADE| 0-35 180 140 100 SUBGRADE| 0.35 140 140 100 “
. . - - . . . . - 100(' “ “ m
2 Classificati?gccording to TRH 14 (CSRA, 1985) “ m
8 Pavement Structures-1.ppt 1




Road Wear Effects CSIR

our future through science
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Road Wear (c/ton.km)

Road Wear Effects

GSIR

our future through science
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Summary of Performance Outcomes  CSIR

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

485 000 litres per annum
contract)

Fleet size Reduction of 17 %

Incident/accidents* Reduction from 3.1 to 1.1 per

month
CO, emissions (based on 700 000 Reduction of 1 280 tons of CO,, per
tons/annum contract) 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
Slide# 32



Way Forward GSIR

KZN DoT approved 30 additional permits in Feb 2009

15 additional PBS vehicles commissioned by Dec
2009

Others are In the design phase

Other PBS demonstration projects in the concept/
design phase:

General freight (vehicle parts)

Mining

Steel pipes

Sugar

Car carriers

Route classification

Manage negative publicity from rail lobbyists and
others
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Figure 21: Low speed swept path performance by region
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Moving Freight with
Better Trucks

OECD Project
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Figure 24: Static rollover threshold performance by region
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