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		Typical	Skyline	Steel	Products	



Mul5ple	Skyline	Steel	products;	one	jobsite	



	Skyline	Steel		
	Geostructural	Business	Unit	



				Skyline	Steel	Fabrica5on	Facili5es	

Armorel,	AR	

Cartersville,	GA	

Longview,	WA	

Newton,	IL	
Belpre,	OH	

Camp	Hill,	PA	

Iuka,	MS	

Morrisville,	PA	



High	Strength	Threaded	Bar	Systems	
	



Brief	History	of	Threaded	Bar	
•  1950	Dywidag	started	it’s	license	business	in	Europe	
•  Hot	rolled	threadbar	systems	were	introduced	to	the	USA	in	

1968	
•  1979	DSI	strengthened	it’s	material	supply	business	and	went	

interna5onal	
•  Late	1980’s	early	1990’s	William	Form	Engineering	began	

offering	cold	rolled	versions	of	fully	threaded	bar	
•  In	2008,	Skyline	Steel	began	manufacturing	cold	rolled	

threaded	bar	
•  In	2012,	the	Geostructural	Business	Unit	was	organized	at	

Skyline	Steel	aZer	being	acquired	by	Nucor	Corpora5on	
•  Skyline	now	offer’s	hot	rolled	threaded	and	cold	rolled	bar	in	

reinforcing	steel	grades	and	150	KSI	Post	Tensioning	steel	
•  Bar	fabrica5on	solu5ons	were	developed…	wind	turbine	

anchor	bolts,	assembled	bar	cages,	ground	anchors,	5e	rod	
systems,	drilled	pile	reinforcement	and	soil	nailing	products	



Rebar	vs.	Pre-stressing/Post-Tensioning	Steel	



Reinforcing	Steel	Specifica5on	



Rebar	Sizes		



Rebar	Grades	



ASTM	A615	Most	Likely	Grades	
	In	The	Near	Future	







Common	Types	of		
Con5nuously	Threaded	Bar	

Cold	Rolled	Thread	Hot	Rolled	Thread	



Three	Die	Con5nuous	Threading	



Hot	Rolled	vs.	Cold	Rolled	Threads	



Hot	Rolled	Threaded	Bar	Inventory	



Epoxy	Coated	Hot	Rolled		
Threaded	Bar	



Hot	Rolled	Epoxy	Coated		
Threaded	Bar	



Typical	Threaded	Bar	
Applica5ons	



•  Post-Tensioning	
•  Pile	Test	Anchors	
•  Rock	Anchors	
•  Concrete	Ties	
•  Hanger	Bolts	
•  LiZing	and	Jacking	
•  Structural	Steel	Frame	Ties	
•  Shear	Pins	
•  Bridge	Retrofits	
•  Temporary	High	Strength	

Connec5ons	

•  Tower	Base	Plate	Anchor	
Bolts	

•  Seismic	Restrainer	Systems	
•  Tie	Back	Systems		
•  Concrete	Reinforcement	

Bars	
•  Corrosion	Protec5on	

Anchors	
•  Wood	Structure	Post-

Tensioning	Systems	
•  Ground	Anchors	and	Soil	

Nails	
	



Contractor	Installed	Centralizers		
On	Site	



Anchored	Cable	Stayed	Bridge	



Anchored	Cable	Stayed	Bridge	
Anchor	Termina5ons	



Boston	Gardens	Column	Steel	
Threaded	Bar	Reinforcing	Systems	



Threaded	Bar	Used	As	Reinforcing	Steel	
For	Columns	



Threaded	Bar	Used	As	Reinforcing	Steel	
For	Columns	



C A S E 	 S T U D Y : 	

Threaded	Bar	Concrete	Slab	Reinforcing	

Project	Partners	
	
Contractors:	
Herman	Construc5on	Services	
Sunrise,	Florida	
Howard	S.	Wright	Construc5on	Co.	
Scofsdale,	Arizona	
Engineer:	
McCarthy	Engineering	
Clearwater,	Florida	
	
Products	
One	ton	of	1	¾”	Grade	150	threaded	bars		
	



Solu0on	
Skyline’s	threaded	bar	system	allowed	the	couplers	
to	sit	flush	with	the	base	plate	and	surface	of	the	
concrete	slab.	This	eliminated	the	need	to	jack	up	
the	dome	12	inches	in	order	to	set	the	beams	over	
the	bolts	to	the	final	fixed	posi5on.		
The	second	part	of	the	system	was	securing	the	
columns	to	the	bases	with	either	20”	or	32”	
sec5ons	of	threaded	bar.		
The	collec5on	of	thread	bars,	washers,	hex	nuts,	
jam	nuts	and	couplers	delivered	by	Skyline	saved	
contractor	approximately	$60,000.		
AZer	15	months	of	work,	a	dedica5on	service	led	
by	the	papal	ambassador	to	the	United	States	
celebrated	the	new	renova5ons	to	the	Cathedral	of	
St.	Jude	the	Apostle.	The	parishioners	were	
welcomed	back	to	the	church	on	5th	Avenue	with	
unobstructed	sight	lines	to	the	altar	and	an	overall	
increase	of	8,000	square	feet	with	wider	aisles.		

C A S E 	 S T U D Y : 	

Threaded	Bar	Concrete	Slab	Reinforcing	



Large	Scale	Slope	Stabiliza5on	
Soil	Nails	



Large	Scale	Slope	Stabiliza5on	
Soil	Nails	



Class	I	Permanent	
DCP	Grouted	Anchors	



Bar	Fabrica5on	Services	
Available	From	Skyline	Steel	
	
Bar	Cages	
Bundled	Bar	Configura5ons	
Corrosion	Protec5on	Systems	



Threaded	Bar	Cages	











C A S E 	 S T U D Y : 	

Threaded	Bar	Cages	

Project	Partners		
Owner:	
Magellan	Development	Group,	Chicago,	IL		
Contractor:	
James	McHugh	Construc5on	Company	&	
Adolfson	&	Peterson	Construc5on	(JV)	
Chicago,	IL	&	Minneapolis,	MN	
Subcontractor:	
Veit	&	Company,	Rogers,	MN		
Engineer:	
Magnusson	Klemencic	Associates	
Seafle,	WA		
Architect:	
Loewenberg	Architects	LLC,	Chicago,	IL		
	
Products		
#18	Threaded	Bar	Cages	



Problem	
The	jobsite	was	on	a	¼	city	block,	
which	is	quite	small	for	building	a	high	
rise.	The	space	was	further	limited	by	
the	presence	of	two	drill	rigs,	two	
cranes	and	a	concrete	crew.	Due	to	
the	limited	space,	even	moving	
around	the	jobsite	was	a	challenge.	It	
would	have	been	extremely	difficult	
for	Veit	&	Company	to	build	50-70’	
long	rebar	cages	3’	to	6’	in	diameter	
onsite.	

C A S E 	 S T U D Y : 	

Threaded	Bar	Cages	



Solu0on	
Veit	&	Company	partnered	with	
Skyline	Steel	to	redesign	the	rebar	
cages	and	allow	Skyline	Steel	to	build	
and	fully	assemble	them	prior	to	
delivery.	The	rebar	cages	were	built	in	
Skyline	Steel’s	yard	located	in	Camp	
Hill,	PA.	Grade	75	threaded	bars	were	
used	to	replace	the	rebars	with	
couplings	and	hex	nuts	helping	to	
ease	constructability.	Specially	
designed	end	plates	and	spacers	were	
used	to	keep	all	the	bars	aligned	
during	assembly	and	cage	installa5on.	

C A S E 	 S T U D Y : 	

Threaded	Bar	Cages	



Cage	Sec5on	Delivered	
On	Flat	Bed	



Mul5ple	Sec5ons	of	Cages	
Coupled	Downhole	



Lowering	Cage	Sec5on	Downhole	



C A S E 	 S T U D Y : 	

Threaded	Bar	Caisson	Cage	Reinforcement	

Project	Partners	
Owner	
China	Overseas	America,	Inc.	–	New	
York,	NY	
General	Contractor	
Nordic	Contrac5ng	–	Ledgewood,	NJ		
Plaza	Construc5on	–	New	York,	NY	
Founda5on	Contractor	
Linde-Griffith	Construc5on	–	
Newark,	NJ	
	
Products	
Threaded	Bar:	#28	in	60	Z.	lengths	
Pipe:	36	in.	and	48	in.	OD	x	½	in.	
	
Project	Time	Frame	
January	2016	to	January	2017	



Problem	
Several	issues	combined	to	make	
this	an	interes5ng	project	for	
everyone	involved.	The	soils	at	the	
site	were	glacial	5ll	and	medium/soZ	
rock,	the	water	table	was	at	5	feet,	
and	the	height	of	the	building	made	
it	impera5ve	that	the	founda5on	
work	be	extremely	deep	and	flexible.	

C A S E 	 S T U D Y : 	

Threaded	Bar	Caisson	Cage	Reinforcement	



Solu0on	
Skyline	was	able	to	design	threaded	
bar	caissons	in	9-,	10-,	and	13-bar	
varie5es.	These	#28	threaded	bar	
cages	measured	approximately	60	Z.	
in	length,	and	fit	inside	both	36	in.	
and	48	in.	OD	x	½	in.	wall	pipe	for	
the	drilled	shaZs.	

C A S E 	 S T U D Y : 	

Threaded	Bar	Caisson	Cage	Reinforcement	



MASSport	Cage	Being	Assembled	at	Skyline		
Camp	Hill,	PA	



Epoxy	Coated	ASTM	934	Threaded	Bars		
Wire	Tied	Buf	Welded	Hoops	



MASSport	Cages	–	Zone	Of	Transi5on	Couplers	
#28	To	#18	Bars	–	All	Hardware	and	Plates	H	D	Galv	



Bofom	View	of	Cage	
Note:	the	Cross	Sonic	Logging	Tubes	



Assembled	MASSPort	Cage		
Being	Delivered	by	Truck	



Massport	Cage	Transferred		
From	Truck	To	Barge	



MASSport	Cage	Being	Lowered	Into	
Drilled	Caisson	
	



109	Z	Long	Cage	Leaving	Skyline	Steel	
Manufacturing	Plant	At	Camp	Hill,	PA		
For	Manhafan	



Lowering	Cages	over	100	Z	Long	in	NYC	



Corrosion	Protec5on	For	High	
Strength	Threaded	Bars	



Corrosion	Protec5on	Systems	

	

PTI	Class	I	(Double	Corrosion	Protec5on)	

•  Ensures	protec5on	of	the	load	carrying	steel	by	
completely	isola5ng	it	from	the	environment	

•  Relies	on	passiva5on	of	the	steel	by	the	alkali	cement	
grout.	Shop	grouted	under	standardized	quality	control	
procedures	

•  	DCP	system	has	a	thick	tough	plas5c	outer	layer	that	is	
an	impermeable	barrier	





Permanent	Anchors,	PTI	Class	I	
(DCP)	Grou5ng,	Cartersville	GA	



DCP’s	Ready	To	Ship	



DCP	Tie	Rods	
	
•  Corrugated	PVC	or	HDPE	Sheathing	
•  Shop-Grouted	Skyline	Facility	



Corrosion	Protec5on	Systems	

	
PTI	Class	II	(	Single	Corrosion	Protec5on)	

•  The	steel	is	encased	over	the	free	length	with	a	smooth	
sheath	ac5ng	as	a	bond	breaker	over	corrosion	inhibi5ng	
compound	

•  The	protec5on	of	the	steel	in	the	bond	length	is	
protected	by	the	alkali	cement	grout	installed	in	the	field	
as	borehole	grout	

•  Epoxy	coa5ngs	provide	addi5onal	protec5on	as	an	
impermeable	barrier	but	does	not	qualify	as	Type	I	DCP	



Epoxy	Coa5ngs	

	Fusion	Bonded	Epoxy	Coa5ng	
ASTM	A775	&	A934	



Alterna5ve	Corrosion	Protec5on	
Hot	Dipped	Galvanizing	

•  Hot-	Dip	Galvanizing	is	a	sacrificial	system.	Works	very	
well	above	ground.	Requires	oxygen,	water	to	develop	a	
cell	

•  	Zinc	is	a	less	noble	metal	than	steel	therefore	is	
consumed	at	a	rate	determined	by	the	aggressivity	of	
the	environment		

•  There	will	be	a	limited	life	span	to	the	protec5on	system	
•  Zinc	will	go	into	solu5on	in	a	strong	alkali	like	fresh	

cement	grout	in	the	borehole.	It	is	not	known	how	
effec5ve	the	galvanizing	is	in	this	zone	

•  H	D	Galv	and	epoxy	coa5ng	of	bars	is	not	used	in	Europe	



	
Large	Capacity	Marine	Tie	Rod	Systems	
Available	Through	
Skyline	Steel			



Grouted	Anchor	Bulkhead	



Tie	Rods	



Marine 
Main features of ASDO Marine 
Tie bars 

 Large diameter (3“ to 7“ threads) tie bars 

 High load capacity (upto 3,163kips yield) 

 Upset forging technology, allows 
–  Upset forged threads 
–  Upset forged articulated ends 

 Standard range of articulated solutions for high 
modulus walls (eg HZ, tube or concrete)  



Marine 
Main synergy with Skyline – 
Tie bars for marine structures 

Aqaba Port, Jordan 



Marine 

What is upset forging? 
Standard round bars are heated at the ends  

 Bars upto 72ft 
long can be 
heated in this 
way 



Marine 

Upset forging 

After heating the ends are formed using 
closed dies, into various shapes, eg 

 Upset threads 
–  Thread stress area is increased so 

it is greater than the shaft thus 
reducing stress in the thread (the 
vulnerable part of a tie bar) 





T-Plates	with	ar5cula5on	



Forged	Eyebolts	And	Transi5on	Couplers	







	
	
Mul5	Strand	Ground	Anchors	
	
Temporary	
Permanent	
Load	Distribu5ve	
Removable	
	



Mul5-Strand	Anchors	

•  Current	brochure	shows	up	to	12	
strands		

•  Skyline	has	recently	developed	a	
19	strand	head	of	duc5le	iron,	
made	in	the	USA	

•  Cast	heads	are	now	available	4,	
7,	9,	12	and	19	strands	

•  Available	as	PTI	rated	Class	I	DCP,	
Permanent	or	Class	II	SCP,	
Temporary	

•  Skyline	offers	both	
manufacturing	methods	of	hot	
melt	extruded	HDPE	or	stuffed	
tube	strand	anchors	



Mul5-Strand	Anchor	Systems	



4	Strand	Anchor	Head		
Lock	Off	Wedges	And	Bearing	Plate	



West	Village	NYC	Temporary	Tiebacks	



West	Village	NYC	Temporary	Tiebacks	



West	Village	Temporary	Strand	Anchors	



Bearing	Plate	Supported	On	H	Pile	
By	Welded	Gussefs	



	

	
	

	



19	Strand	Anchor	Heads		
At	The	Test	Lab		



5,000	Kip	Universal	Tes5ng	Machine	



New	Skyline	Steel	Extrusion	Line	



Extrusion	Head	



Computer	controlled	process	



In-line,	Con5nuous,	Quality	Control		
Electronic	Thickness	Monitoring	



Extruded	Strand	Take-up	Process	



Strand	Anchor	Assembly	



Project	Partners	
Owner:		
Related	Companies	–	New	York,	NY	
Construc5on	Manager:	
Tutor	Perini	Corpora5on	–	New	York,	
NY	
Founda5on/Excava5on	Contractor:		
New	York	Concrete	Corpora5on	–	
Staten	Island,	NY	
Support	of	Excava5on	Engineer	
FNA	Associates	–	New	York,	NY	
	
Product	
Removable	Strand	Anchors	

C A S E 	 S T U D Y : 	

Strand	Anchor/Removable	Strand	Anchor	



C A S E 	 S T U D Y : 	

Strand	Anchor/Removable	Strand	Anchor	

Problem	
A	por5on	of	the	north	support	of	
excava5on	(SOE)	wall,	
approximately	250	feet,	ran	
adjacent	to	a	large	opera5ng	rail	
yard	where	the	owner	did	not	
want	any	permanent	steel	to	
encroach	over	their	property	line	
due	to	planned	secant	wall	and	
caisson	installa5ons	on	the	
property.	This	future	work	was	
going	to	be	in	conflict	with	the	
tradi5onal	5eback	system	that	
was	designed	for	this	par5cular	
por5on	of	the	SOE	wall.	



Solu0on	
Skyline	Steel	was	currently	supplying	
NYCC	with	the	steel	shee5ng	for	the	
massive	90,000	sq.	Z.	cofferdam.	Once	
the	need	for	the	removable	system	
arose,	Skyline	Steel’s	Geostructural	
division	got	to	work	and	began	consul5ng	
with	NYCC	to	formulate	the	LDCA	system.		
Skyline	Steel	supplied	33	sets	of	3-strand	
load	distribu5ve	compression	type	
removable	anchors.	These	anchors,	made	
up	of	one	single	and	one	double	anchor	
body,	would	allow	the	load	to	be	
distributed	along	the	bond	length.	
Once	the	temporary	anchors	were	no	
longer	necessary,	the	strands	were	able	
to	be	removed	quickly	and	easily.	They	
just	needed	to	be	rotated	to	release	the	
wedge	in	the	anchor	body	and	then	
pulled	through	the	PE	sheathing;	which	is	
typically	done	by	hand.	

C A S E 	 S T U D Y : 	

Strand	Anchor/Removable	Strand	Anchor	



Tradi5onal	Hollow	Ram	Tes5ng	
Rental	Equipment	From	Skyline	Steel	



Stressing	with	independent	frame	of	
reference	and	dial	gauges	



Mul5	Ram	‘Smart	Jack’		
Stresses	Different	Length	Strands	Simultaneously	



Calibra5ng	A	Smart	Jack		
With	Different	Length	Strands	



Load	Distribu5ve	Tension	Anchors	



Load	Distribu5ve	Compression	Anchors	(LDCA)	
Removable	

Single	Anchor	Body	 Double	Anchor	Body	



LDCA	-	Removable	



Hollow	Bar	Systems	
	
Domes5c	Produc5on	From	Skyline	Steel	
Review	Of	Applica5ons:	Tiebacks,	micropiles,	
soil-nail	wall	systems	

	



Product	Detail:	Hollow	Bar	Systems	
Hollow	Bars	

Hollow	bars	are	fully	threaded	bars	with	a	hollow	core.	A	
sacrificial	drill	bit	is	afached	to	one	end	of	the	hollow	bar	and	
advanced	using	rotary	or	rotary	percussive	drilling.	Grout	is	
con5nuously	pumped	through	the	hollow	bar	system	while	
drilling,	and	the	material	is	leZ	in	place	when	drilling	depth	is	
achieved.	This	process	creates	the	steel	reinforcing	por5on	of	an	
anchor	or	pile.	Hollow	bar	products	are	a	valuable	and	mul5-
func5onal	addi5on	to	the	geotechnical	contractor’s	toolbox.	They	
can	be	used	as	5e	back	or	5e	down	anchors,	rock	anchors,	soil	
nails	and	micropiles	in	a	large	array	of	challenging	applica5ons.	

There	are	three	basic	types	of	drill	bits	for	use	with	hollow	bars:	
versa5le	cross	cut	bits	in	carbide	or	hardened	steel,	bufon	bits	
for	intact	rock	in	carbide	or	hardened	steel	and	steel	stepped	clay	
bits	for	cohesive	soils.	The	selec5on	of	the	drill	bit	type	and	size	is	
based	on	the	material	that	is	being	drilled	through	and	the	
desired	borehole	diameter.	A	larger	borehole	diameter	provides	
greater	load	carrying	capacity	and	greater	grout	cover.	Grout	
cover	protects	the	anchor	rod	from	corroding.	Depending	on	the	
actual	soil	type,	a	2.5”	diameter	bit	can	produce	a	6”	to	8”	
diameter	grout	column.	

Produc5on	rates	are	increased	drama5cally	through	the	use	of	
hollow	bar	systems,	as	compared	to	tradi5onal	solid	bar	anchors.	
This	is	especially	true	when	drilling	through	difficult	condi5ons.	In	
sites	with	low	headroom,	large	scale	drilling	rigs	and	hole	casing	
systems	can	be	avoided.	With	drill	rigs	where	“through	the	head	
grou5ng”	is	not	available,	grout	swivels	can	be	used	to	retrofit	
standard	rotary	percussion	drills.	



Roll	Threading	Custom	Made		
90	KSI	Thick	Walled	Tube	



Domes5c	Hollow	Bar	Produc5on		
Camp	Hill,	PA	and	Cartersville,	GA	



Nominal	Outside	
Diameter	

Avg.	Inner	
Diameter	

Domes5c	Hollow	Bars	&	Accessories	

“T”	Threaded	Hollow	Bar*	

Bar	
Designa0on	

Nominal	Outer	
Diameter	

in	

Avg.	Inner	
Diameter	

in	

Avg.	Cross	
Sec0onal	Area	

in2	

Ul0mate	
Load	
kips	

Yield	Load	
kips	

Avg.	Ul0mate	
Tensile	Stress	

ksi	

Avg.	Yield	
Stress	
ksi	

Nominal	
Weight	
lbs/Z	

T40/16	 1.57	 0.63	 1.36	 148	 118	 109	 86.7	 4.7	

T40/20	 1.57	 0.70	 1.23	 136	 110	 109	 90.0	 3.8	

T52/26	 2.05	 1.03	 2.07	 227	 179	 110	 86.9	 6.7	

T76N	 3.00	 2.10	 2.90	 319	 252	 110	 86.9	 10.2	

T76S	 3.00	 1.77	 3.80	 418	 330	 110	 86.9	 13.2	

“T”	Threaded	Hollow	Bar	Couplers	

Bar	
Designa0on	

OD	
in	

L	
in	

Weight	
lbs	

HBC	40	 2.5	 5.50	 5.10	

HBC	52	 3.125	 6.00	 11.39	

HBC	760	 3.75	 7.875	 34.81	

“T”	Threaded	Hollow	Bar	Anchor	Hex	Nuts	

Bar	
Designa0on	

A	
in	

L	
in	

Weight	
lbs	

HBAN	40	 2.5	 2.0	 5.87	

HBAN	52	 3.35	 3.0	 10.04	

HBAN	760	 4.0	 3.1	 23.81	

*	Meets	“Buy	America”	requirements	



Hollow	Bar	Systems	–	Corrosion	
Hollow	Bar	Corrosion	Protec0on	

The	level	of	corrosion	protec5on	is	dependent	on	the	an5cipated	service	life	of	the	anchor,	installa5on	
methods,	and	the	corrosion	poten5al	(aggressiveness)	of	the	environment.	The	FHWA	has	studied	the	effects	
of	installa5on	on	both	galvanized	and	epoxy	coated	bars	as	reported	in	FHWA	CFL/TD10-002.	This	study	
revealed	epoxy	coa0ngs	were	both	par0ally	and	completely	removed	at	the	leading	edge	of	the	thread	
profile	and	around	the	couplings.	

The	installa5ons	were	constructed	using	hollow	bars	as	both	the	drill	rod	and	reinforcement.	The	effects	of	
the	removal	reduced	the	service	life	of	the	bar	substan5ally	by	crea5ng	concentrated	loca5ons	for	poten5al	
corrosion.	As	such,	the	designer	should	evaluate	all	possibili5es	when	determining	the	level	of	corrosion	
protec5on	required.	

Hot	Dipped	Galvanizing	
Hot	dipped	galvanizing	is	a	form	of	galvaniza5on	and	is	the	process	of	coa5ng	a	
base	metal	such	as	steel	with	molten	zinc.	The	zinc	acts	as	a	sacrificial	material	
to	the	steel.	The	galvanized	coa5ng	is	manufactured	in	accordance	with	ASTM	
A	53	standards	and	is	more	resistant	to	handling	than	epoxy	coa5ngs.		

Sacrificial	Steel	
Using	sacrificial	steel	as	a	form	of	corrosion	protec5on	requires	a	
geotechnical	evalua5on	of	the	corrosivity	of	the	soils.	The	es5mated	loss	of	
steel	thickness	is	calculated	and	then	the	hollow	bar	is	designed	with	the	
addi5onal	increase	in	thickness.	



Hollow	Bar	Systems	–	Corrosion	

Hollow	Bar	Corrosion	Protec0on	

The	level	of	corrosion	protec5on	is	dependent	on	the	an5cipated	service	life	of	the	anchor,	installa5on	
methods,	and	the	corrosion	poten5al	(aggressiveness)	of	the	environment.	The	FHWA	has	studied	the	effects	
of	installa5on	on	both	galvanized	and	epoxy	coated	bars	as	reported	in	FHWA	CFL/TD10-002.	This	study	
revealed	epoxy	coa0ngs	were	both	par0ally	and	completely	removed	at	the	leading	edge	of	the	thread	
profile	and	around	the	couplings.	

Shown	here	is	an	epoxy	coated	
hollow	bar	post-installa5on.	
Note	the	stripped	sec5ons	of	
epoxy	coa5ng,	leaving	exposed	
bare	steel.		

Photo	courtesy	of	Schnabel	Engineering	
and	the	FHWA	



Hollow	Bar	Systems	are	specifically	addressed	in	Chapter	10	(p.265)	of	the	US	
FHWA	Soil	Nail	Walls	Reference	Manual	ed.	GEC	7.	For	purposes	of	this	manual	
they	are	called	“HBSNs”	(Hollow	Bar	Soil	Nails).	This	manual	is	available	for	
download	for	free	at:	
	
h:ps://www.@wa.dot.gov/engineering/geotech/pubs/nhi14007.pdf	



New	US	Domes5c	Bits		
from	Skyline	Steel	

Skyline	Steel	has	began	to	produce	US	
Domes5c	bits	for	the	Hollow	Bar	System	
in	select	sizes	and	quan55es.	Pictured	is	
a	100mm	Ø	(4”)	Cross	Cut	Carbide	bit	
suitable	for	use	with	T52	or	T40	Skyline	
Steel	hollow	bars.		
	
4”,	5”,	6”,	7”,	and	8”	bits	in	winged	clay,	
cross	cut	(steel	or	carbide),	and	carbide	
bufon	will	be	available	in	the	coming	
months.	
	
Bits	are	prototyped	and	tested	before	
released	for	produc5on	



US	Domes5c	Hollow	Bar	Produc5on	

•  Skyline	Steel	con5nues	to	produce	US	domes5c	hollow	bars	to	service	the	
needs	of	projects	compliant	with	Buy	America(n)	provisions.		

•  All	steel	used	in	the	manufacture	of	bars,	couplers,	and	nuts	is	with	steel	
melted	and	manufactured	here	in	the	USA.		

•  Domes5c	drill	bits	are	being	developed	and	are	available	in	select	sizes.		



C A S E 	 S T U D Y : 	

Hollow	Bar	Slope	Stabiliza5on	

Project	Partners	
Owner:	Questa	Mine,	New	Mexico	
	
Contractor:	Nicholson	Construc5on	Company		
Canonsbury,	PA	
Project	Manager:	
Paul	Krumm,	Opera5ons	Manager	
	
Product	
4,200	3-meter	R38N	hollow	bar	
600	3”	cross	cut	carbide	bits	
	
Project	Time	Frame		
September	2014	



C A S E 	 S T U D Y : 	

Hollow	Bar	Slope	Stabiliza5on	

Problem	
The	schedule	was	extremely	5ght	on	this	
project.	There	were	many	difficult	
condi5ons	on	the	project,	including	soil	
condi5ons	and	a	crowded	jobsite.	The	
Nicholson	team	had	the	task	of	installing	a	
mul5-5ered	wall	and	the	addi5onal	
challenges	of	using	conven5onal	drilling	to	
install	solid	bar	products	and	the	unknown	
depths	of	competent	materials.	
	



C A S E 	 S T U D Y : 	

Hollow	Bar	Slope	Stabiliza5on	

Solu0on	
Nicholson’s	design	team	chose	
Skyline	Steel’s	hollow	bar	anchors	
because	of	the	ease	of	their	
installa5on	and	improved	speed	to	
install.	Another	reason	was	the	ability	
to	drill	the	hollow	bar	anchors	
through	varying	depths	of	sub-
surface	condi5ons.	Skyline	Steel	
provided	R38	hollow	bar	anchors,	
totaling	over	4,200	galvanized,	3-
meter	bars.	The	design	load	of	the	
hollow	bar	piles	was	13.6	kips	and	
was	tested	to	27.2	kips.	



Hollow	Bar	–	West	Village,	NYC	

Skyline	Steel	Commercial	Hollow	Bar	
•  T76	and	T52	Bars	and	Accessories	Special	thanks	to	New	York	Concrete	



Hollow	Bar	–	West	Village,	NYC	

Skyline	Steel	Commercial	Hollow	Bar	
•  T76	and	T52	Bars	and	Accessories	Special	thanks	to	New	York	Concrete	



C A S E 	 S T U D Y : 	

Hollow	Bar	Excava5on	Support		

Project	Partners	
Owner	
Rudin	Management	–	New	York,	NY	
Construc5on	Manager	
Turner	Construc5on	–	New	York,	NY	
Founda5on/Excava5on	Contractor	
Turner	Construc5on	–	New	York,	NY	
SOE	Engineer	
Langan	Associates	–	New	York,	NY	
	
Product	
Hollow	Bar	



Problem	
Upon	being	awarded	the	contract,	
New	York	Concrete	Corpora5on	
(NYCC)	was	very	concerned	about	
mee5ng	the	tough	demands	of	the	
owner.	Their	scope	of	work	included	
the	installa5on	of	seven	separate	
founda5ons	within	a	large	city	
block.	

C A S E 	 S T U D Y : 	

Hollow	Bar	Excava5on	Support		



Solu0on	
One	of	the	areas	that	required	an	
increase	in	produc5vity	was	the	
5ebacks	for	the	support	of	
excava5on.	NYCC	decided	to	install	
hollow	bars	in	lieu	of	tradi5onal	
casing	and	solid	bar	5ebacks.	
Skyline	Steel	turned	to	one	of	their	
newer	products	and	was	able	to	
successfully	supply	the	project	with	
R51N	and	T76N	hollow	bars	along	
with	all	of	the	complementary	
hardware.	

C A S E 	 S T U D Y : 	

Hollow	Bar	Excava5on	Support		



US	Domes5c	Sizes	Available	

•  T40/20,	110	kip	yield	
•  T40/16,	118	kip	yield	
•  T52/26,	179	kip	yield	
•  T76N,	252	kip	yield	
•  T76S,	330	kip	yield	

	
Bar,	couplers,	and	nuts	designated	‘US	Domes5c’	meet	Buy	America	
provisions,	melted	and	manufactured	in	the	United	States.	
Specifica5ons	subject	to	change.	Subject	to	availability.		



	
Threaded	Micropile	Casing	
	

•  Available	sizes	&	diameters	

•  Informa5on	on	mill	secondary	and	prime	pipe	

•  New	project	highlights	

MANUFACTURED	BY	SKYLINE	STEEL	



What	is	a	Micropile?	

•  Small	diameter	pile,	usually	less	than	14”	Ø,	smaller	than	a	Drilled	ShaZ	or	
CFA	Pile.	

•  Typically	installed	with	a	small-bore	drilling	rig	using	a	duplex	drilling	
method	with	drill	rod	&	drill	bits	or	a	down-hole	hammer,	and	a	“starter”	
casing	with	welded	teeth	or	a	cu}ng	ring	on	the	bofom	

	
•  Can	be	a	Composite	Pile	System	

–  Casing,	grout,	and	threaded	bar	
	

•  Depending	on	the	type	of	micropile	constructed,	the	capacity	is	developed	
through	skin	fric5on	(the	bond	between	grout	and	soil)	but	in	Composite	
systems	also	relies	upon	the	strength	of	the	threaded	bar	

•  End	Bearing	Micropiles	socket	into	rock	
	
•  Ideal	for	use	in	areas	with	low	headroom,	restricted	access,	or	vibra5on	concerns	

	



Micro	Pile	Project	Update	
	 Skyline	Steel	Micropile	Casing	used	in	Canada	
• 	 7”	x	.408”	wall	casing	
• 	 Project	for	the	Hospital	Maisonneuve-Rosemont	
• 	 Micropiles	were	selected	to	reduce	poten5al	vibra5on,	preven5ng					

disturbance	of	the	hospital	
	

Merci,	Petrifond!	



Micropiles	–	Greenbrook	NJ,	Floodwall	
	

Skyline	Steel	Micropile	Casing	
• 	 10-3/4”	x	.500	wall	A252	GR3	
• 	 ~4,500	LF	of	casing	
• 	 128	piles	
	

Special	thanks	to	CMS	



Micropiles	–	Breckenridge,	Colorado	
	

Skyline	Steel	Micropile	Casing	
•  7	5/8”	x	.500”	wall	
•  5’	sec5ons	for	use	in	low	headroom	
•  1,000	LF	of	casing	

Special	thanks	to	Schnabel	Founda5on	
Company	



Micropiles	–	Breckenridge,	Colorado	
	

Skyline	Steel	Micropile	Casing	
•  7	5/8”	x	.500”	wall	
•  5’	sec5ons	for	use	in	low	headroom	
•  1,000	LF	of	casing	

Special	thanks	to	Schnabel	Founda5on	
Company	



Micropiles	–	Reading,	PA	
	

Skyline	Steel	Micropile	Casing	&	Cold	Rolled	Threadbar	
• 	 7”	x	.408”	wall	
• 	 #11	Gr	75	Cold-rolled	Threadbar	w/	centralizers	

Special	thanks	to	Wagman	



Composite	Micro	Pile	
With	Class	I	Corrosion	Protected	Threaded	Bar		



Micropile	Tooling	and	Adaptors	
	
Skyline	Steel	is	proud	to	offer	Casing	Flange	Adaptors	and	Duplex	Drilling	
Adaptors	for	your	Micro	Pile	Installa5on	needs.	

These	cri5cal	parts	were	manufactured	by	Skyline	Steel	at	Camp	Hill,	PA.	
	
Flange	and	Duplex	adaptors	are	custom	made	to	order.	



Pipe	Threading,	Camp	Hill	PA	



Pin	End	With	API	Style	Flush	
Threads	
AZer	Being	Cut	by	a	CNC	Turret	
Lathe	

Pin	End	Of	Casing		
Gage	Checked		



Skyline	Steel	Threaded	Lengths,	
Starters,	And	Saver	Subs	



Micro	pile	Pipe	
What	is	Mill	Secondary?	What	is	Prime?	
	 Micro	pile	casing	is	steel	pipe,	usually	N80	(80	ksi)	steel	pipe	that	was	originally	
produced	for	the	oil	and	gas	industry.		
	
Since	the	tolerances	are	extreme	in	that	industry,	a	secondary	use	is	to	obtain	the	
raw	pipe	that	has	been	‘rejected’	for	use	in	the	Oil	&	Gas	fields	(but	s5ll	meet	the	
requirements	of	a	micro	pile)	and	thread	it	for	use	in	the	Deep	Founda5on	drilling	
industry	as	micro	pile	casing.		
	
Typically	lots	of	pipe	are	up	for	sale	on	the	market	with	limited	traceability	as	to	
the	origin	of	the	steel,	hence	the	names	“Mill	Secondary”	or	“Mill	Surplus”.		
	
Rou5ne	tes5ng	of	the	integrity	of	the	pipe	is	done	via	coupons	and	through	origin	
lefers	obtained	through	the	sale	of	the	pipe.	
	
Prime	pipe	is	steel	pipe	for	use	in	Micro	pile	applica5ons	that	has	been	melted	and	
manufactured	here	at	Skyline	Steel	in	the	United	States	and	fully	complies	with	Buy	
America(n)	provisions	



C A S E 	 S T U D Y : 	

Micro	piles	with	Threaded	Bar	

Problem	
The	PPL	Center	is	built	over	the	
same	lot	where	sinkholes	wrecked	
the	Corporate	Plaza	Building	more	
than	17	years	ago.	



Solu0on	
Force	Drilling	installed	over	1,700	
micro	piles,	with	depths	ranging	
from	25’	to	over	225’	in	some	very	
challenging	karst	ground	condi5ons,	
with	limestone	rock	forma5ons	and	
which	have	been	prone	to	sink	
holes.	Micro	piles	ranged	in	size	
from	9-5/8”,	7”,	and	5-1/2”	
diameter	steel	casing,	reinforced	
with	a	full	length	#18,	#20	or	#24	
Grade	75	Skyline	Steel	threaded	bar.	

C A S E 	 S T U D Y : 	

Micro	piles	with	Threaded	Bar	



Threaded	Casing	for	Micropiles	
Micropile	Casing	

Outside	
Diameter	

in	
Thickness	

in	

Inside	
Diameter	

in	
Weight	
lb/Z	

Cross	
Sec0onal	
Area	
in2	

Total	
Area	of	
ShaS	
in2	

Internal	
Volume	
Z3/Z	

External	
Surface	
Area	
Z2/Z	

Moment	
of	Iner0a	

in4	

Sec0on	
Modulus	

in3	

5.500	 0.415	 4.670	 22.56	 6.63	 23.76	 0.12	 1.44	 21.57	 7.84	

6.625	 0.432	 5.761	 28.60	 8.40	 34.47	 0.18	 1.73	 40.49	 12.22	

7.000	 0.408	 6.184	 28.75	 8.45	 38.48	 0.21	 1.83	 46.07	 13.16	

7.000	 0.453	 6.094	 31.70	 9.32	 38.48	 0.20	 1.83	 50.16	 14.33	

7.000	 0.500	 6.000	 34.74	 10.21	 38.48	 0.20	 1.83	 54.24	 15.50	

7.625	 0.430	 6.765	 33.07	 9.72	 45.66	 0.25	 2.00	 63.12	 16.56	

7.625	 0.500	 6.625	 38.08	 11.19	 45.66	 0.24	 2.00	 71.37	 18.72	

8.625	 0.500	 7.625	 43.43	 12.76	 58.43	 0.32	 2.26	 105.72	 24.51	

8.625	 0.562	 7.501	 48.44	 14.24	 58.43	 0.32	 2.26	 116.25	 26.96	

9.625	 0.472	 8.681	 46.18	 13.57	 72.76	 0.41	 2.52	 142.51	 29.61	

9.625	 0.545	 8.535	 52.90	 15.55	 72.76	 0.40	 2.52	 160.80	 33.41	

10.75	 0.500	 9.750	 54.79	 16.10	 90.76	 0.52	 2.81	 211.95	 39.43	

10.75	 0.545	 9.660	 59.46	 17.47	 90.76	 0.51	 2.81	 228.10	 42.44	

10.75	 0.595	 9.560	 64.59	 18.98	 90.76	 0.50	 2.81	 245.53	 45.68	

11.875	 0.582	 10.711	 70.26	 20.65	 110.75	 0.63	 3.11	 330.04	 55.59	

12.75	 0.500	 11.750	 65.48	 19.24	 127.68	 0.75	 3.34	 361.54	 56.71	

13.375	 0.480	 12.415	 66.17	 19.45	 140.50	 0.84	 3.50	 404.73	 60.52	

13.375	 0.514	 12.347	 70.67	 20.77	 140.50	 0.83	 3.50	 430.07	 64.31	

Cross	Sec5onal	Area	

Total	Area	of	ShaZ	

External	Surface	Area	



Thank	You!	



For	More	Informa5on….	
Chris	Wilkinson,	P.Eng,	M.ASCE,	Product	Manager	Geostructural	BU	
973-795-1426	phone	
770-545-5945	cell	
Chris.Wilkinson@skylinesteel.com	

	
David	Borger,	P.E.,M.ASCE,	Manager	Engineering	Department	Skyline	Steel	
973-795-1424	phone	
201-755-4033	cell	
David.Borger@skylinesteel.com	
	
Denis	Ambio,	Product	Manager	–	Micro	Piling,	Hollow	Bar	
570-534-2755	phone/cell	
Denis.Ambio@skylinesteel.com	
	
Phil	Cordivano,	Product	Manager,	Strand	Anchor	Systems	
610-557-0172	phone	
717-224-0256	cell	
Philip.Cordivano@skylinesteel.com	
	
	






