
Heavy	Hauling:	A	Worldwide	Update	and	
Highlights	from	IHHA2015	
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Agenda	
•  A	snapshot	of	the	heaviest	haulers	
•  One	example:		Daqin	China	
•  One	example:		Fortescue	Australia	
•  Heavy	Haul	Best	PracHce	
•  Technologies	highlighted	at	IHHA2015	
•  Headwinds	highlighted	at	IHHA2015	
•  Some	conclusions	from	IHHA2015	
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IHHA	Member	
Country	

Axle	Load	
(tons)	

Standard	Train	
Length	
(cars)	

Future	standard	
train	length	
(cars)/axle	loads	
(tons)	

USA	and	Canada		 36	 129-170	cars	 39	tons,	190-250	cars	

Australia	(Pilbara	iron	
ore)	

•  BHPBilliton	
•  Rio	Tinto	
•  FMG	

41	
40	
44	

204	cars	
236	
240	

333	cars	
Going	to	50	ton	axle	
loads	

South	Africa	
•  Iron	ore	
•  Coal	

	
33	
29	

	
216	cars	
200	

	
342	cars	

Brazil	
•  Vale	iron	ore	

	
36	

	
330	cars	

	
42	tons	

China	
•  Daqin	
•  Shuohuang	

	
28	
33	

	
210	cars	

	
40	tons	

Russia	 20	 33	tons	

Sweden	
•  LKAB	Iron	Ore	

	
30	

	
68	cars	

36	tons	going	to	44	
tons	

Heavy	Haul	
Long	Trains		
And	Axle	
Loads	
Worldwide	
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China’s	Daqin	Line	
•  653	km	electrified	double	

track	
•  375	million	gross	tons/year		
•  Mountainous	terrain	with	

many	tunnels	up	to	5	mi.	
long	

•  Two	30mi.	long	grades	in	
downward	direcHon	
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InnovaHons	for	Chinese	Heavy	Haul	
•  10,000	kW	(13,400	HP)	electric	

locos	
•  ElasHc	rubber	drawgears	to	

reduce	longitudinal	forces	
•  Locotrol	with	GSM-R	integraHon,	

for	locos	in	3-4	posiHons	in	
22,000	ton	trains	

•  ECP	Braking	
•  Aluminum/SS	carbody	coal	gons	
•  Gons	permanently	coupled	in	

sets	of	3	with	rotary	couplers	
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Mechanical	InspecHon	of	Trains	
•  AcousHc	bearing	detectors	

and	hot	wheel	and	bearing	
detectors	

•  Car	inspectors	review	
images	gathered	from	5	
cameras	

•  Inbound	train	inspecHon	
Hme	reduced	from	1	hour	
to	14	minutes	
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Ore	car	workshop	
is	highly	
automated	
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Heavy	Haul	Best	PracHce	
•  40,000t	trains	with	distributed	power	in	up	

to	4	locaHons	
•  Axle	loads	up	to	44	tons	
•  ECP	braking	
•  Single	driver,	with	fuel	and	train	dynamics	

analyzers	
•  Control	devices	for	longitudinal	forces	
•  Increased	payload	to	tare	raHos		
•  Wayside	and	onboard	diagnosHcs	
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Heavy	Haul	Best	PracHce	
•  Managed	fricHon	
•  Wheel/rail	profile	matching	
•  Micro-alloyed	wheels	and	rails	
•  All	welds	are	flash	bud	
•  Concrete	sleepers	and	reinforced	concrete	bridges	
•  Scheduled	precision	railroading	
•  CondiHon-based	maintenance	with	wear	and	defect	trending	
•  Bogie	tracking	diagnosHcs	and	2	mm	wheel	tread	hollow	spec.	
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Technologies	Highlighted	at	
IHHA2015	

•  Phased	array	ultrasonic	tesHng	
•  New	models	of	stress	analysis,	dynamic	simulaHon	and	

fracture	mechanics	
•  Expansion	of	automated	asset	health	monitoring,	and	shif	

to	condiHon	based	maintenance	guided	by	rules	engines	and	
trending	

•  ConHnued	growth	in	strength	of	materials	through	
microalloying,	lighter	weight	stainless	steel	in	wagons	
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Technologies	Highlighted	at	
IHHA2015	

•  EvoluHon	in	the	pracHce	and	use	of	ECP	braking	
•  ElasHc	pads	under	concrete	Hes	and	turnouts	
•  Greater	use	and	carry	down	of	fricHon	modifiers	and	further	

evidence	they	lower	the	stress	state	
•  New	designs	of	couplers,	yokes	and	draf	gear	
•  Green	technologies	for	moHve	power	
•  CommunicaHon-based	train	control	as	a	boost	to	network	

capacity	
•  The	growth	of	autonomous	instrumented	freight	cars	doing	

frequent,	performance-based	track	inspecHons	
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Headwinds	Highlighted	at	IHHA2015	
•  The	transformaHon	to	a	rolling	contact	faHgue	regime	with	

increases	in	axle	loads	beyond	33	tonnes	
•  The	onset	of	rail	weld	failures	as	rail	lives	conHnue	to	

increase	with	beder	metallurgy	and	maintenance	pracHces	
•  The	high	cost	of	operaHonal	variances	like	low	train	speeds	

of	under-powered	trains,	tread	hollowed	wheels,	bad	actor	
cars,	poor	track	drainage	and	high	impact	wheels	
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Some	Conclusions	from	IHHA2015	
•  No	heavy	haul	railway	has	been	successful	without	

learning	wheel/rail	interface	basics.	
•  Longer	trains	can	be	both	more	producHve	and	

less	destrucHve.	
•  Heavier	axle	loads	bring	on	a	stress-based	regime,	

but	can	be	managed.	
•  Maintenance	can	be	proacHve	and	prevenHve	
•  ECP	braking	is	here	to	stay	and	will	only	improve.	
•  There	is	much	scope	to	support	train	drivers	and	

inspectors	with	technology.		AutomaHon?		
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See	you	in	Cape	Town!	
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