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1976:
Sishen-Saldanha in service
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26 tonnes/axle, 202 cars, 21 000 tonnes26 tonnes/axle, 202 cars, 21 000 tonnes
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0.4% ascending
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1976:
Ermelo-Richards Bay in service

1976:
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20 tonnes/axle, 80 cars, 6 400 tonnes, 1.52% ascending20 tonnes/axle, 80 cars, 6 400 tonnes, 1.52% ascending
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1985-9: Ermelo-Richards Bay
Axle load increased to 26 tonnes ...
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New CCL-5 cars, compared to old CCL-3 carsNew CCL-5 cars, compared to old CCL-3 cars



1985-9: Ermelo-Richards Bay
… ascending grades eased to 0.63%
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New CCL-5 cars, compared to old CCL-3 carsNew CCL-5 cars, compared to old CCL-3 cars
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26 tonnes/axle, 20800 tonnes, 4 x Class 11E leading ...26 tonnes/axle, 20800 tonnes, 4 x Class 11E leading ...



… with manned helper locomotives… with manned helper locomotives

… 26 tonnes/axle, 20800 tonnes, 6 x Class 34 helping… 26 tonnes/axle, 20800 tonnes, 6 x Class 34 helping



1989:
Ermelo-Richards Bay 200-car trains

1989:
Ermelo-Richards Bay 200-car trains

26 tonnes/axle, 20800 tonnes, 4 x Class 11E at head-end only26 tonnes/axle, 20800 tonnes, 4 x Class 11E at head-end only

Line profile:
0.625% ascending
1.52% descending

Line profile:
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1983-93: Optimized sensory feedback
Curves shaped for intuitive feel
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Curves shaped for intuitive feel

< Speed >< Speed >

Braking EffortBraking EffortTractive EffortTractive Effort
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World record freight train

1989:
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70 000 tonnes, 7300 meters, 660 cars, 861 km70 000 tonnes, 7300 meters, 660 cars, 861 km
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Full-motion driver training simulator
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1994: Mercer Management Consulting benchmark
Spoornet rated global

cost/net tonne-km leader
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1998: 300-car automatibility test train
Segmented power & braking
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300 cars, 34 300 tonnes, leading locomotive consist300 cars, 34 300 tonnes, leading locomotive consist



1998: 300-car automatibility test train
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1998: 300-car automatibility test train
Segmented power & braking

300 cars, 34 300 tonnes, instrumentation & 2nd locomotive consist300 cars, 34 300 tonnes, instrumentation & 2nd locomotive consist



1998: 300-car automatibility test train
Segmented power & braking

1998: 300-car automatibility test train
Segmented power & braking

300 cars, 34 300 tonnes, third locomotive consist300 cars, 34 300 tonnes, third locomotive consist
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Intelligent multiple-unit cable
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Enhanced flexibility: Electric & diesel locomotives in multipleEnhanced flexibility: Electric & diesel locomotives in multiple
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Inter-locomotive equipmentInter-locomotive equipment
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Intelligent multiple-unit cable

1998:
Intelligent multiple-unit cable

Driver's controlsDriver's controls



1999: Pilot scheme
Electronically-controlled pneumatic 
(ECP) braking & distributed power

1999: Pilot scheme
Electronically-controlled pneumatic 
(ECP) braking & distributed power

A wireline controls train braking and remote locomotivesA wireline controls train braking and remote locomotives
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Electronically-controlled pneumatic 
(ECP) braking & distributed power
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Electronically-controlled pneumatic 
(ECP) braking & distributed power

Car control deviceCar control device



1999: Pilot scheme
Electronically-controlled pneumatic 
(ECP) braking & distributed power

1999: Pilot scheme
Electronically-controlled pneumatic 
(ECP) braking & distributed power

Overlay electronic equipmentOverlay electronic equipment



1999:
New 30 tonne/axle car for Orex

1999:
New 30 tonne/axle car for Orex

Self-steering bogiesSelf-steering bogies
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• Several slides have presented 
incremental advances in recent years

• One can continue extending limits, 
but is that all there is?

• Same for high-speed intercity passenger?

• Where can railways find a quantum 
advance, a competitive breakthrough?
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Longitudinal & lateral
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Less mobility, surface loading is an issueLess mobility, surface loading is an issue
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high speed quadrant
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United States are members of the International Heavy Haul 
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• High throughput capacity

• High asset utilization

• High labour productivity

• What can one leverage off this 
foundation?
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Heavy freight trains:

– Require easy gradients

– Tolerate sharp curves

– Accept legacy infrastructure
with upgraded permissible axle load

– Run at relatively low frequency

Heavy freight trains:

– Require easy gradients

– Tolerate sharp curves

– Accept legacy infrastructure
with upgraded permissible axle load

– Run at relatively low frequency
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– Driven by global competition
among sources

– Symbiotic relation with customers

– Length-of-haul under downward pressure
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around graduated release, without 
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single wheelpair

Articulated
connector
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