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Plastic	methods	for	steel	and	concrete	structures
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Cement	containing	fibrous	material	that	increases	its	structural	integrity	This	article	needs	additional	quotes	for	verification.	Please	help	you	improve	this	item	by	adding	quotes	to	reliable	sources.	The	material	not	supplied	can	be	disputed	and	removed.	Find	sources:	"I	believe	reinforced	fiber"	â	€	"News	Â	·	Newspapers	Â	·	Books	Â	·	Scholar	Â	·
JStor	(September	2009)	(Learn	as	and	when	to	remove	this	model	message)	The	reinforced	concrete	(FRC)	is	concrete	containing	Fibrous	material	that	increases	its	structural	integrity.	Contains	short	discreet	fibers	that	are	uniformly	distributed	and	randomly	oriented.	The	fibers	include	steel	fibers,	glass	fibers,	synthetic	fibers	and	natural	fibers	â	€
"each	of	which	gives	cement	variable	properties.	Furthermore,	the	character	of	reinforced	concrete	changes	with	fibers	with	various	concrete	materials,	fiber	materials,	geometries,	distribution,	orientation	and	density.	Historical	perspectives	The	concept	of	using	fibers	as	reinforcement	is	not	new.	The	fibers	were	used	as	reinforcement	since	ancient
times.	Historically,	horse	hair	was	used	in	mortar	and	straw	in	Mudbricks.	In	1900,	asbestos	fibers	were	used	in	concrete.	In	the	1950s,	the	concept	of	composite	materials	has	entered	being	and	reinforced	concrete	fiber	was	one	of	the	themes	of	interest.	Once	the	health	risks	associated	with	asbestos	are	discovered,	there	was	the	need	to	find	a
substitute	for	the	concrete	substance	and	other	building	materials.	In	the	1960s,	steel,	glass	(GFRC),	and	synthetic	fibers	(such	as	polypropylene)	were	used	in	concrete.	The	search	in	new	reinforced	concrete	with	fiber	continues	today.	[1]	The	fibers	are	usually	used	in	concrete	to	control	crack	due	to	plastic	shrinkage	and	to	dry	shrinkage.	They	also
reduce	cement	permeability	and	thus	reduce	water	bleeding.	Some	types	of	fibers	produce	greater	impact	resistance,	abrasion	and	concrete	shatter.	The	larger	steel	or	synthetic	fibers	can	completely	replace	the	bar	or	steel	in	certain	situations.	The	reinforced	concrete	in	fiber	has	everything	but	completely	replaced	the	bar	in	the	underground
construction	industry	as	the	tunnel	segments	where	almost	all	tunnel	coatings	are	reinforced	in	fiber	instead	of	the	use	of	the	bar.	In	fact,	some	actually	fibers	reduce	the	compression	force	of	cement.	[2]	The	quantity	of	fibers	added	to	a	mix	of	concrete	is	expressed	as	a	percentage	of	the	total	volume	of	the	composite	(concrete	and	fibers),	called
"Volume	fraction"	(VF).	VF	generally	varies	from	0.1	to	3%.	The	aspect	ratio	(L	/	D)	is	calculated	by	dividing	the	length	of	the	fiber	(L)	for	its	diameter	(D).	The	fibers	with	a	non-circular	transversal	section	use	an	equivalent	diameter	for	calculating	the	aspect	ratio.	If	the	fiber	elasticity	module	is	to	the	matrix	(concrete	or	mortar	binder),	help	to	carry
the	load	increasing	the	tensile	strength	of	the	material.	By	increasing	the	appearance	ratio	of	the	fiber	usually	segments	the	flexor	resistance	and	the	hardness	of	the	matrix.	Increased	length	resultsmatrix	inside	the	concrete	and	thinner	diameter	increases	the	number	of	fibers.	To	ensure	the	effectiveness	of	each	fiber	filament,	it	is	recommended	to
use	longer	fibers	than	the	maximum	size	of	the	aggregate.	Normal	concrete	contains	19	mm	of	aggregate	equivalent	diameter	which	is	35-45%	of	concrete,	20	mm	long	fibers	are	more	effective.	However,	too	long	and	not	adequately	treated	fibres	at	the	time	of	processing	tend	to	'pallonate'	in	the	mixture	and	create	working	problems.	The	fibers	are
added	for	the	long-term	durability	of	the	concrete.	The	glass	[3]	and	the	polyester	[4]	decompose	to	the	alkaline	state	of	the	concrete	and	various	additives	and	surface	treatment	of	the	limestone	The	high-speed	tunnel	coatings	1	incorporate	concrete	containing	1Â	kg/m3	or	more	of	polypropylene	fibres,	of	diameter	18	&	32Â	Î1⁄4m,	giving	the	benefits
described	below.[5]	The	addition	of	thin-diameter	polypropylene	fibers	not	only	strengthens	the	coating	of	the	tunnel,	but	also	prevents	the	“spalling”	and	damage	of	the	coating	in	case	of	accidental	fire.	[6]	Benefits	Glass	fibres	can:	Improve	low	cost	concrete	resistance.	Adds	tensile	reinforcement	in	all	directions,	unlike	the	tondino.	Add	a	decorative
look	as	they	are	visible	in	the	finished	concrete	surface.	Polypropylene	and	nylon	fibres	can:	Improve	the	cohesion	of	the	mixture,	improving	pumpability	over	long	distances	Improve	the	freezing	and	disintegration	resistance	Improve	the	resistance	to	explosive	stretching	in	case	of	severe	fire	Improve	impact	and	abrasion	resistance	Increase	the
strength	to	shrink	plastic	during	hardening	Improve	structural	resistance	Reduce	steel	reinforcement	requirements	Improve	structural	resistance	Reduce	steel	reinforcement	requirements	Reduce	crack	widths	and	control	slit	widths,	improving	durability	Improve	impact	and	abrasion	resistance	Improve	freeze	resistance	polymer	fibers	are	often	used
in	building	designs	to	combine	the	benefits	of	both	products:	structural	improvements	made	by	steel	fibres	and	improvements	to	the	resistance	to	explosive	chiping	and	plastic	shrinkage	made	by	polymer	fibers.	Under	certain	specific	circumstances,	synthetic	steel	fibres	or	macrofibres	can	entirely	replace	the	traditional	steel	reinforcement	bars
("barra")	in	reinforced	concrete.	This	is	more	common	in	industrial	flooring	but	also	in	some	other	pre-casting	applications.	Typically,	these	are	corroborated	by	laboratory	testsconfirm	compliance	with	performance	requirements.	You	must	pay	attention	to	the	requirements	of	the	local	design	code,	which	can	impose	minimum	amounts	of	steel	armor
inside	the	concrete.	More	and	more	tunnel	designs	are	using	prefabricated	coating	segments	reinforced	only	with	steel	fibers.	The	microbar	has	also	been	recently	tested	and	approved	to	replace	traditional	reinforcements	in	the	vertical	walls	designed	according	to	ACI	318	ChapterSome	developments	At	least	half	of	the	concrete	in	a	typical	building
component	is	used	to	protect	steel	reinforcement	from	corrosion.	Concrete	using	only	fiber	as	reinforcement	can	lead	to	concrete	savings,	so	greenhouse	effect	associated	with	it.	[8]	FRC	can	be	shaped	into	many	shapes,	giving	designers	and	engineers	greater	flexibility.	High-performance	FRC	(HPFRC)	claims	that	it	can	withstand	stress	hardening
up	to	several	percent	of	the	stock,	resulting	in	a	material	ductility	of	at	least	two	orders	of	magnitude	higher	than	normal	concrete	or	ce	standard	armed.	HPFRC	also	supports	unique	cracking	behavior.	When	charged	beyond	the	elastic	range,	HPFRC	keeps	the	slot	width	below	100	Î1⁄4m,	even	when	deformed	at	more	than	one	percent	voltages.	The
results	of	the	field	with	HPFRC	and	the	Michigan	Department	of	Transportation	have	led	to	early	cracking.	[9]	Recent	studies	conducted	on	a	high-performance	fiber	reinforced	concrete	in	a	bridge	have	found	that	the	addition	of	fibers	has	provided	residual	strength	and	controlled	cracking.	[10]	There	were	more	and	more	cracks	in	the	FRC,	even
though	the	FRC	had	more	tightening	of	control.	The	residual	strength	is	directly	proportional	to	the	content	of	the	fiber.	Some	studies	have	been	carried	out	using	cement	waste	carpet	fibres	as	an	environmentally	friendly	use	of	recycled	carpet	waste.	[11]	A	rug	typically	consists	of	two	layers	of	backing	(usually	woven	from	polypropylene	tape	yarns),
joined	by	caCO3	filled	with	styrene-butadiene	latex	rubber	(SBR),	and	face	fibers	(mostly	nylon	6	and	nylon	66	textured	yarns).	Such	nylon	and	polypropylene	fibres	can	be	used	for	cement	reinforcement.	Other	ideas	are	emerging	to	use	recycled	materials	such	as	fibres:	recycled	polyethylene	terephthalate	(PET)	fibre,	for	example.	[12]	Standards	EN
14	889-1:2006	â​​	Concrete	fibres.	Steel	fibers.	Definitions,	Specifications	and	Conformities	EN	14	845-1:2007	â​​	Test	Methods	for	Concrete	Fibre	ASTM	A820-16	â​​	Standard	Specification	for	Reinforced	Concrete	(Superior)	ASTM	C1116/C1116M	–	Standard	Specification	for	Reinforced	Concrete	ASTM	C1018-97	â​​	Test	Method	Standard	for	Bending
Resistance	and	First	Loading	Force	of	Fiber	Reinforced	Concrete	(Using	Beam	with	Third	Point	Loading)	CSA	A23.1-19	Annex	U	–	High	Performance	Concrete	(with	and	without	Fiber	Reinforcement)	CSA	S6-19,	8.1	–	Design	Guidelines	for	Ultra	High	Performance	Concrete	See	also	Plastic	fiber	reinforced	plastic	reinforced	glass	reinforced	concrete
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