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designed	anchoring	bolts	designed	Supports	the	concrete	bases.	When	installing	anchor	bolts	in	these	conditions,	it	is	necessary	to	avoid	densely	positioned	refreshment	areas	to	ensure	sufficient	incorporation	for	bolts	and	the	surrounding	cement	area.	Figure	29.	The	inclined	cracks	generate	from	the	bottom	of	the	anchor	bolt	and,	finally,	reach	the
surface	of	the	concrete	block.	Therefore,	if	two	particles	are	not	connected	to	SPH	at	the	beginning	of	the	analysis	or	the	breakages	of	the	SPH	connection	for	concrete	fracture,	no	SPH	connection	is	generated,	even	if	the	distance	between	the	particles	becomes	small	of	H	A.	To	calculate	the	stress	of	the	link	between	concrete	and	steel	anchoring
bar,	the	normal	direction	of	the	NA	contact	surface	must	be	defined	at	the	beginning	of	the	numerical	analysis.	Bridge	Eng.	According	to	the	results	of	the	analysis,	if	the	distance	between	two	adjacent	bolts	was	lower	than	the	incorporated	depth,	the	total	extraction	resistance	decreases	by	about	50%	compared	to	the	condition	of	sufficient	distance.
It	was	also	recognized	that,	when	the	distance	from	the	edge	was	greater	than	the	incorporation	depth,	the	extraction	force	could	maintain	the	certain	level.	Each	particle	in	the	model	has	a	diameter	of	3	mm	and	the	total	number	of	particles	is	around	200,000.	Figure	15.	In	this	study,	we	have	calculated	how	much	it	can	be	prevented	that	the
resistance	of	extraction	of	the	anchoring	bolt	decreases	with	the	PCM	method	when	the	installation	position	of	Ancora	Figure	29,	in	which	a	pcm	reinforcement	layer	with	thickness	3	mm	or	6	mm	is	added	to	the	existing	concrete	surface.	Figure	25.	Figure	28.	2021,	268,	113986.	In	Figure	12e,	F,	where	the	stress	of	the	bond	is	16	MPa,	the
development	of	cracks	and	the	distribution	of	the	stress	of	the	bond	of	X	=	75	ã®âche	M	are	similar	to	previous	cases.	Also,	the	bolts	of	of	the	anchor	bolt	36,	55,	105,	are	manufactured	with	A36,	low	carbon	steel,	carbon	steel	and	alloy	steel.	As	a	condition	on	the	outline,	the	il	la	ilimis	onos	emagel	sserts	id	inoizubirtsid	el	e	aperc	id	oppulivs	ol	,aPM
21	¨Ã	oviseda	sserts	id	etimil	li	evod	,d,c21	arugif	alleN	.]51,21[	etnedecerp	esaf	anu	ni	ecsiunimid	anoz	atseuq	ni	emagel	led	sserts	ol	,¬ÃsoC	.2	arugiF	.arutinif	e	idarg	isrevid	ni	J	oiggarocna	id	enollub	id	ipit	i	ittut	id	irottudorp	ilapicnirp	ied	onu	¨Ã	oiggassif	lI	FM	.gnE	aidecorP	.1	osaC	)b,a(	.ottaip	otal	lus	itattelif	,J	id	amrof	a	oiggassif	id	itnemele
onos	stlob-J	.9	arugiF	.B	,eY	;.Y	,oaiX	;.Z	,nehC	;.H	,ottemoaM	;.Y	,gnahZ	;.J	,uL]feRssorC[	]ralohcS	elgooG[	.iviseda	itallocni	iggarocna	id	enoizattegorp	e	otnematropmoC	.tupni	id	irtemarap	iad	atazneulfni	enoizartse	id	azroF	.otnemec	ni	erutturts	elled	idrob	ia	oiggarocna	id	inollub	onallatsni	is	odnauq	otitnarag	eresse	ebbervod	0.1	=	e	l	/	s	ehc	acidni
,¬ÃsoC	.6	arugiF	.3	arugiF	.inoizurtsoc	e	enoizadnof	id	opit	isaislauq	rep	enumoc	e	enoizucese	ni	¹Ãip	ittodorp	irtson	ied	onu	¨Ã	inollub	J	)0(	inoisneceR	inoizamrofni	iroiretlU	enoizircseD	)4002(	1.3.40201	nE	OTACIFITREC	oiaicca	agel	,oinobrac	la	oiaiccA	ELAIRETAM	OSI	,MTSA	DRADNATS	RJ572S	,55RG	,8.8	,63A	SEDARG	521M-21M	00.0$	.)5(
enoizauqE	ni	emoc	otaloclac	eresse	²Ãup	t	elaiznegnat	enoizerid	al	ognul	otnemalovics	ol	,ellecitrap	eud	elled	erottev	li	e	elamron	enoizerid	al	odnazzilitU	.ilanoizutitsi	inoizailiffa	el	e	etacilbbup	eppam	ellen	ilanoizidsiruig	etseihcir	el	adraugir	otnauq	rep	elartuen	enamir	IPDM	:erotide'lled	atoN	000,7200322.00.60.06)aPM(	gnuoY	id	oludoM	)	3	m/gk(
nossioP	id		ÃtisneDoitaR	)aPM(	enoizart	alla	aznetsiseR	)aPM(	enoisserpmoc	azroF	.01	arugiF	allen	otartsom	emoc	,ilogna	orttauq	ia	ellecitrap	elled	elacitrev	otnematsops	ol	odnegnirtsoc	atiugese	atats	¨Ã	isilana'l	e	,otnemec	id	occolb	nu	id	ortnec	len	itaroprocni	itats	onos	oiggarocna	id	inollub	i	iuc	ni	otaerc	otats	¨Ã	isilana	id	olledom	nU	.ossif	¨Ã	non
otal	ortla'l	e	,issif	onos	eroirepus	eicifrepus	allen	)ital	3	ognul(	oren	eroloc	id	aera'lled	otnematsops	ol	previous.	We	have	investigated	a	method	that	does	not	reduce	extraction	resistance	as	much	as	possible,	even	when	anchor	bolts	are	inevitably	attached	close	to	the	art	enoizaleR	)b(	.oiggarocna'lled	enoizallatsni'l	rep	enoizidnoc	id	irtemarap	i
artsom	4	allebat	al	e	isilana'llen	itazzilitu	ilairetam	irtemarap	i	artsom	3	allebat	aL	.).cce	,etnecaida	enollub	id	arutaizaps	,ataroprocni		Ãtidnoforp	,atnup	id	ortemaid(	inoizidnoc	eirav	ni	elanif	enoizartse	id	azrof	al	otaredisnoc	e	HPS	odotem	li	odnazzilitu	ozzurtseclac	ni	itaroprocni	oiggarocna	id	inollub	ied	enoizartse	id	azrof	al	enoisicerp	noc	eratulav
²Ãup	ehc	isilana	id	odotem	nu	otatneserp	eneiv	,oiduts	otseuq	nI	.ozzurtseclac	led	otnussa	onoc	otsaug	id	oinimod	li	erirpoc	ad	ednarg	aznatsabba	eresse	ebbervod	MCP	ad	atazrofnir	aera'l	,MCP	ozrofnir	id	otarts	olled	enoizatserp	eroilgim	anu	erenetto	reP	.062101	,03	,0202	.itnetsise	ozzurtseclac	ni	erutturts	ella	,oilgat	id	iterap	e	]1[	itnop	id
irottirtser	i	emoc	,gnittiforter	icimsis	irbmem	i	eragelloc	rep	itazzilitu	onos	oiggarocna	id	inollub	i	,ertlonI	.acitatsordi	enoisserp	atla	id	inoizidnoc	ni	ozzurtseclac	led	enoisserpmoc	id	aznetsiser	al	amitsarvos	regarP-rekcurD	id	eraenil	aser	id	eicifrepus	al	ehc	oton	neb	¨Ã	,aivattuT	.Z	,biahC	;.G	,ikcibeD	;.F	,emmohleD]feRssorC[	]ralohcS	elgooG[	.)31(
noitauqE	odnazzilitu	r	p	D	noc	ogoul	omirp	ni	otaloclac	eneiv	elabolg	atanidrooc	allen	innad	ied	ecidni'l	,innad	ied	otnemua'lla	atuvod	acitsale		Ãtidigir	id	atidrep	al	erenetto	reP	.339​​â629	,171	,7102	.R	,lkuP	;.V	,aknevreC	;.P	,aksuoB	;.R	,nesuahegilE]feRssorC[	]ralohcS	elgooG[	.seR	leetS	.6	allebaT	emagel	id	aruttarF	4661217	onoc	id	aruttarF
2361216	onoc	led	aruttarf	8442215emagel	id	aruttarF	848214enoc-dnob	asselpmoc	aruttarf	8461212nrettaP	kcarC	)mm(	rohcna'lled	enollub	led	enoizaroprocni'lled		ÃtidnoforP	)mm(	rohcna'lled	enollub	led	ortemaiD	)aPM(	ssertS	dnoB	mumixaMesaC	.]42,32[	idom	itlom	ni	otazzilitu	otats		Ãig	¨Ã	de	,ataihccevni	CR	arutturts	anu	id	etnetsise
ozzurtseclac	lus	atazrofnir	atlam	id	arutazzurps	id	odotem	ecilpmes	nu	¨Ã	MCP	.)ratroM	tnemeC	remyloP(	MCP	odnazzilitu	enif	of	the	slip	and	demolition	of	the	bond	stress.	2004,	229,	151â	€	“163.	Figure	20	Analysis.	Fem	analysis	on	the	combined	fracture	of	the	cone	of	the	bond	of	a	post-installed	adhesive	anchoring	filled	with	Uhpfrc.	Concr.	Concr.
Figure	26	shows	the	main	distribution	of	the	deformation	in	the	meth	of	the	region	of	the	analysis	model	in	consideration	of	mechanical	symmetry	under	the	level	of	removable	movement	of	0.45	mm.	From	the	final	crack	model,	it	is	discovered	that,	when	there	is	enough	distance	from	the	edge	of	the	edge	of	the	edge	of	the	cement	block,	it	is	possible
to	observe	a	cone	-shaped	crack	motif.	1993,	109,	67	"75.	Anal.	[Google	Scholar]	Richardson,	A.;	Dawson,	S.;	Campbell,	L.;	Moore,	G.;	Mc	Kenzie,	C.	When	the	depth	of	incorporation	of	the	anchor	bolt	also	increases	,	also	increases	the	volume	of	the	cone	-shaped	area.	[Google	Scholar]	[Crossref]	NilForoush,	R.;	Nilsson,	M.;	Elfgren,	L.	Figure	3.
Figure	31.	Figure	4.	Finally,	considering	the	installation	conditions	shown	in	figure	1b,	the	attempt	to	apply	the	PCM	material	[23,24]	a	reinforcement	is	performed	and	several	suggestions	are	carried	out	when	using	this	type	of	reinforcement.	In	this	study,	the	SPH	method,	which	is	one	of	the	most	popular	methods	Without	mesh,	it	is	adopted	in
order	to	analyze	the	local	concrete	fracture	phenomena	which	are	difficult	to	simulate	by	fem.	where	Oã®	è	(f	c	f	t),	ã®	è	(f	c	ã	¢	ë	†	â	€	™	f	t	),	the	1	is	the	first	invariant	of	stress,	J	2	is	the	second	invariant	of	deviator	stress,	F	there	is	the	unitary	compression	force,	and	F	T	is	the	traction	force	uniaassial.	Load	movement	relationships	with	PCM
reinforcement	layer.	Â	Â	©	2021	of	the	authors.	The	anchor	bolts	are	also	applied	in	railway	crossings	[2],	in	the	constructions	of	the	modular	walls	[3],	in	the	tunnel	roofs	[4]	and	in	the	structures	related	to	nuclear	[5]	and	should	continue	to	be	used	in	the	future.	[Google	Scholar]	[Crossref]	Yilmaz,	s.;	'	-	Zen,	M.A.;	Yardim,	Y.	[Google	Scholar]
[Crossref]	Saleem,	M.	All	sizes	are	in	inches.	Fratto.	In	the	upper	part,	the	constraint	of	the	surrounding	cement	is	low.	Dimension	effect	of	the	loading	of	the	concrete	cone	of	anchoring	bolts.	In	the	fracture	mechanics	of	concrete	structures;	Baz	¥	âδ,	Z.P.,	Ed.;	Elsevier	Science:	London,	United	Kingdom,	1992;	pp.	pp.	The	bond	force	is	subject	to	the
same	amount	of	cement	in	a	cone-shaped	area;	Therefore,	more	concrete	is	damaged	by	more	force	than	the	extraction	process.	for	the	case	2,	4	and	5,	when	the	depth	of	incorporation	of	the	anchor	bolt	is	changed	from	the	damage	to	the	cone	to	the	damage	of	the	bond,	shown	in	Figure	16,	and	the	load	shift	relationship	is	shown	in	Figure	17.	(a)
model	with	small	area	pcm	layer.	spaceship.	calculation	of	the	stress	of	the	bond.	This	incident	is	a	typical	fracture	due	to	the	insufficient	distance	from	the	edge	and	this	installation	situation	is	not	even	included	in	Table	1.	2012,	34,	267	"274.	figure	31.	from	the	load	shift	report	shown	in	Figure	27	and	the	relationship	between	the	maximum	load	and
the	ratio	between	free-board	distance	and	depth	of	incorporation	s	/	l	and	shown	in	Figure	28,	it	can	be	recognized	that	the	maximum	extraction	resistance	decreased	when	s	/	l	and	is	less	than	1.0	and	the	maximum	extraction	resistance	in	case	of	s	/	l	e	=	0.4	is	decreased	by	about	40%	compared	to	other	cases.	Figure	14.	figure	23.	2017,	147,	195	-
206.	where	f	c	is	uniaxial	compression	resistance,	îμ	p	r	is	the	main	deformation	and	îμ	c	o,	n	are	parameters	determined	by	the	results	of	the	tests	of	the	material.	constant	material	used	in	the	analysis	with	different	installation	conditions.	However,	even	in	this	case,	it	was	confirmed	by	the	results	of	the	analysis	that	it	is	possible	to	prevent	a
decrease	in	the	extraction	resistance	of	the	anchor	bolt	oando	a	pcm	material.	in	this	study,	it	has	been	shown	that	the	pull-force	resistance	of	anchor	bolts	embedded	in	concrete	could	be	thoroughly	evaluated	with	the	proposed	sph	method.	J	bolts	are	often	called	hook	boltsMonitoring	and	correction	of	stress	in	an	anchor	bolt	based	on	the	analysis	of
the	optical	domain	of	the	pre-pumping	optical	time.	Figure	7.	where	D	I	is	the	damage	index	in	global	coordination	and	E	i,	p	r	is	a	unitary	vector	of	the	main	direction.	FigureA	anchor	bolt	is	a	fastening	device	used	to	connect	objects	or	structures	to	the	concrete.	(a)	effect	of	spacing	bolts	on	extraction	resistance	(compared	to	the	resistance	of	a
single	bolt.)	1998,	28,	113â	€	“122.	figure	11.	2020,	2020,	4841658.	Finally,	the	relationship	between	the	stress	of	the	bond	and	the	|	t	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	|	Therefore,	the	ratio	of	reduction	of	elastic	stiffness	d	i	j	is
calculated	by	equation	(14.)	development	of	crack	and	distribution	of	bond	stress.	phys.	standard	specifications	for	concrete	structures:	design;	jsce:	tokyo,	japan,	2012;	pp.	when	x	=	300	î1⁄4	m	and	x	=	450	î1⁄4	m,	the	cracks	reach	the	surface	of	the	concrete	and	you	get	a	complicated	surface	of	double	cone	fracture.	civ.	experimental	behavior	of
anchor	bolts	under	extraction	and	relaxation	tests.	for	example,	there	are	experimental	studies	[5,7,8,9],	some	of	them	focus	on	the	damage	of	the	base	concrete	[10,11]	and	others	focus	on	the	fracture	of	the	bond	between	cement	and	anchor	bolt	[12,13	]	and	studies	centered	on	the	long-term	force	regarding	the	performance	of	the	aging	[14.]	on	the
other	hand,	there	are	many	analytic	studies	fern	oando	the	general	method	[	load	moving	relationships	with	different	stress	of	the	bond.	due	to	the	concrete	cracks	generated	in	this	process,	more	noise	can	be	observed	in	the	curve.	for	case	2,	6	and	7,	when	youThe	diameter	of	the	bolt	of	Ancora	14	and	the	load	movement	report	is	shown	in	Figure
15.	In	figure	29a,	the	PCM	area	is	more	small,	small,	small,	It	is	able	to	cover	the	projection	of	the	anchor	bolt	on	the	lateral	surface	of	the	concrete	block,	while,	in	figure	29B,	the	PCM	area	is	sufficient	to	cover	the	domain	of	corn	failure.	The	failure	mechanism	and	the	extraction	force	of	a	bond	type	anchor	near	a	free	edge.	The	analysis	model	is
shown	in	Figure	19,	with	different	spacing	between	S	-anchor	bolts,	from	234	mm	to	25	mm.	This	result	indicates	that	a	minimum	distance	of	2.0	times	of	the	insertion	depth	must	be	guaranteed	for	anchor	bolts	to	provide	sufficient	resistance	against	the	extraction	load.	The	influence	of	the	distance	between	the	edge	of	the	concrete	block	and	the
anchoring	bolt	is	investigated.	[Google	Scholar]	Popovics,	S.	2008,	30,	3574â	€	“3586.	When	the	diameter	of	the	anchor	bolt	increases,	more	binding	force	is	provided	by	the	interface	area	increased	between	anchoring	bolt	and	concrete.	The	anchor	bolts	are	widely	used	on	all	types	of	projects,	from	standard	buildings	to	dams	and	nuclear	power
plants.	The	shape	and	area	of	​​the	emerged	cone	becomes	more	similar	to	the	shape	of	the	cone	of	a	single	anchoring	bolt.	The	loading	curves	of	the	load	are	shown	in	Figure	23.	[Google	Scholar]	Jsce	(Japan	Society	of	Civil	Engineers.)	However,	the	cone	-shaped	crack	becomes	incomplete	with	the	decrease	in	distance	s.	[Google	Scholar]	[Crossref]
Monier,	a.;	Zhe,	x.;	Huang,	h.;	Zhishen,	W.	traction	behavior	of	post-installed	chemical	anchors	built	with	low	resistance	concrete.	2020,	8,	2011-2023.	Figure	29.	The	ends	of	extremes	bent	around	the	support	bar,	and	can	be	thrown	into	concrete	for	use	as	an	anchoring	bolt.	In	figure	24b,	it	is	clear	that	the	decrease	in	the	load	is	evident	until	S	/	L	is
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Abousnina,	R.;	Heyer,	t.;	Schubel,	P.	Figure	20.	The	bond	fracture	occurs	in	the	lower	part	of	the	anchor,	and	the	cone	fracture	occurs	at	the	top	of	the	anchoring.	[Google	Scholar]	[Crossref]	Satoh,	a.;	Takeda,	K.;	Murakami,	K.	Figure	6.	(AM)	2017,	73,	I_417â	€	“I_427.	Figure	2.	Specific:	Standards:	ASTM	F1554,	ASTM	/	ASME	/	BS	/	DIN	/	BS	EN	ISO
DIMENSION:	Nom	Dia:	1	"A	4"	[M12-M100]	*Tailor	done	if	necessary.	SteelConcreteforza	Communicative	(MPA)	408,225.0phorise	Traction	(MPA)	408.22.5	POISSON0.300.20.20DENSIT'	(KG/M	3)	79.0002350.0Modulo	di	Young	(MPA)	214,00021.430	Casomaxim	Bond	Stress	ï	"(MPA)	Diameter	of	the	bolt	of	the	Anchor	D	(mm)	Boccola	for	the
incorporation	of	the	bolt	of	the	ANCHOR	Depth	L	E	(mm)	1816482121648316161648412841281222448612163271264	Table	5.	[Google	Scholar]	[Crossref]	Yuan,	C.;	Fans,	l.;	Which,	J.F.;	Wang,	W.J.	Numerical	simulation	of	the	support	effect	of	the	anchoring	bars	on	rocks	and	non	-layers.	[Google	Scholar]	[Crossref]	Libersky,	L.D.;	Petschek,	A.G.
Smooth	particles	hydrodynamic	with	the	strength	of	the	materials.	Figure	5.	Table	3.	Figure	10.	In	the	case	of	the	adhesive	stress	limit	is	16	MPA,	the	main	crack	developed	on	the	surface	of	the	concrete,	forming	a	cone	-shaped	fracture	model.	The	development	of	bond	stress	is	shown	in	figure	12.	However,	if	the	distance	from	the	edge	becomes
small	of	the	incorporated	depth,	the	extraction	force	decreases	with	the	distance.	This	research	simulation	shows	that,	when	the	distance	from	the	anchoring	bolt	to	the	edge	is	about	the	mate	of	the	depth	of	incorporation,	the	extraction	resistance	drops	to	about	50%	of	the	original	force.	In	this	study,	0.5	m/s	was	selected	as	an	extraction	speed	given
to	anchor	bolts	according	to	the	maximum	speed	level	assumed	for	the	ordinary	seismic	wave.	First,	the	process	Growth	of	concrete	crack	with	the	increase	in	removable	movement	of	anchor	bolts	was	investigated,	and	the	distribution	of	adhesive	stress	that	changed,	at	the	same	time,	it	was	analytically	considered.	considered.	a	e	eroirefni	etrap
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Scholar]	Liu,	G.R.;	Liu,	M.B.	Hydrodynamics	of	smooth	particles:	a	method	of	particles	without	mesh;	World	Scientific:	Singapore,	2003.	Drucker-prager	non-linear	performance	criteria.	A2	(App.	Mech.	When	when	Spacing	S	is	25	mm,	the	two	anchor	bolts	behave	as	a	single	anchor	bolt,	and	the	maximum	load	is	about	the	half	of	the	previous	cases.
When	l	e	/	d	3,	the	fracture	model	is	fracture	of	the	bond;	And,	when	L	E	/	D	=	3,	the	fracture	model	is	a	complex	cone-bond	fracture.	Figure	13.	When	a	structure	in	the	field	of	civil	engineering	is	built,	a	method	of	union	that	has	structural	continuity	between	concrete	members	and	other	members	(transmission	of	reliable	stress)	is	very	important,
and	the	union	with	anchor	bolts	is	One	of	the	typical	methods	not	only	in	new	structures	but	also	in	existing	structures.	[Google	Scholar]	[Crossref]	Obata,	m.;	Inoue,	m.;	Goto,	Y.	With	the	increase	in	the	adhesive	stress	limit,	the	cone	area	at	the	top	of	the	anchoring	bolt	when	x	=	225	îsis	m	is	larger	than	that	in	case	1.	Evaluate	the	load	capacity	of
the	bolts	of	concrete	anchor	using	non	-destructive	tests	and	artificial	multilayer	neural	network.	In	this	figure,	the	horizontal	axis	is	the	relationship	between	the	depth	of	embedment	l	e	and	the	diameter	of	of	the	anchor	bolt,	while	the	vertical	axis	is	the	maximum	load	in	the	extraction	process.	The	advantage	of	using	the	SPH	method,	which	is	one	of
the	methods	without	network,	is	that,	unlike	the	normal	method	of	the	finished	elements,	the	particles	are	not	bound	by	the	conditions	of	the	movement	field,	and	the	fracture	between	the	particles	is	easily	reproduced	[21,22].	With	reference	to	these	research	results,	we	will	propose	a	method	of	evaluation	that	can	accurately	provide	for	the
maximum	resistance	of	the	anchor	bolts	and	simulate	the	fracture	process	of	pulling	out	anchor	bolts.	ENG	of	threading,	standards	of	metric	and	imperial	dimension,	weight	graphics,	torque	values,	categories	of	materials,	degrees	and	ASTM	specifications.	J	bolts	of	anchor	are	used	with	2	nuts	of	hexagonal	up	side	of	the	anchoring	roof	or	directly
connected	in	a	hole.	Therefore,	the	accurate	evaluation	of	the	extraction	force	of	the	anchor	bolts	has	always	been	an	important	problem,	considering	the	complicated	conditions	of	effective	installation	and	the	problem	of	deterioration	of	the	aging	of	the	structural	members.	As	a	reference,	about	50%	of	the	maximum	fall	of	the	load	can	be	found	in
the	experiment	[8,16].	3/4	BB	(package)	components	for	lifter,	towing,	sketch	"-1976	components	for	lifts,	towing"	Shackle,	dee-non-alley	Acciai	of	ISO	8434-1	(E)-2018	connectors	of	the	EBOW	AS	Union	connectors	Bolme	B	18.31.5	(ECA)	-	2011	Eyebolts,	closed	anchor	ring	(F468,	F593,	F1554,	A30	A	oilgof	id	alloM	9991	-	81843	NID	etiv	a	arutattelif
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(injections	to	u	-bolts)	sl	u	-bolts	din	5299	(a)	-	mid-round	thread	by	snap	1980	-	din	form	5299	(b)	-	1980	round	thread	by	snap	and	forged	drop	-	form	b	din	5299;	-	1980	snap	hook	round	wire	and	forged	-	form	and	as	an	important	method	to	connect	the	structural	members,	bolts	still	installed	oando	this	method,	it	is	possible	not	only	to	predict	the
resistance	and	mode	of	fracture	of	extraction	in	various	conditions	of	installation	of	the	anchor	bolts	in	the	structure,	but	also	to	quantify	the	effect	of	the	reinforcement	method,	such	as	the	pcm	method.	the	model	of	analysis	is	shown	in	figure	25.	when	sufficient	base	concrete	is	not	guaranteed	around	a	single	anchor	bolt,	the	extraction	performance
of	this	single	anchor	bolt	is	limited.	hardening	is	considered	on	the	side	of	compression	stress,	as	shown	in	equation	(12.)	figure	27.	development	of	cracks	when	spacing	is	234	mm.	In	addition,	several	useful	tips	are	presented	on	the	extraction	force	of	anchor	bolts	under	improper	installation	conditions,	such	as	members'	ends	for	seismic	retrofit.
restr.	therefore,	we	have	presented	several	useful	tips	on	the	removable	resistance	of	anchor	bolts	in	improper	installation	conditions.	Figure	19.	the	process	of	development	of	cracks	during	the	extraction	process	is	shown	in	figure	20,	figure	21	and	figure	22.	In	case	the	spacing	is	234	mm,	the	development	process	is	similar	to	the	case	with	a	single
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,snoitamixorppa	HPS	era	tekcarb	legna	edisni	smret	,htgnel	gnihtooms	eht	si	h	,noitcnuf	lenrek	eht	si	W	erehw	erehw	Figure	18.	Due	to	the	mechanical	symmetry	of	the	load	condition,	the	resulting	figure	shows	only	the	enlarged	metã	of	the	analysis	area.	As	a	border	condition,	the	vertical	degrees	of	liberty	of	the	particles	(black	area	in	the	figure)	to
the	four	corners	of	the	upper	surface	have	been	limited.	Fracture	of	the	anchoring	bolt	Fraturebond	Frature	T	=	ï	town	a	0	t	=	0.23	ï	town	a	C	T	=	ï	ï	ï	€	d	a	l	e	Table	2.	can	also	be	used	to	firmly	affix	the	embed	plates	to	a	cement	base	when	using	with	an	element	of	Structural	steel.	For	the	case	with	the	stress	of	the	12	MPA	bond	where	the	fracture
model	is	fracture	of	the	mixture,	it	is	possible	to	note	that	the	area	of	​​the	loading	curve	of	the	load	is	larger	of	the	previous	curve,	indicating	that	the	energy	consumed	in	the	fracture	of	the	mixture	is	more	than	in	the	fracture	of	the	bond.	517-525.	So,	in	this	study,	a	smooth	adaptive	length	is	used.	The	results	obtained	in	this	study	are	summarized	as
follows.	Table	5.	Basically,	it	is	designed	using	the	extraction	force	of	the	fracture	modality,	which	has	the	lowest	resistance	among	the	alleged	these	ways	of	fracture	shown	in	Table	1.	However,	when	you	install	new	anchor	bolts	in	a	concrete	structure	Existing,	it	can	be	difficult	to	fix	sufficient	depth	of	insertion	and	spacing	between	adjacent	anchor
bolts,	depending	on	the	arrangement	of	the	existing	reinforcement	bars	inside.	constant	materials	used	in	analysis.	2019,	24,	04019070.	For	the	case	with	the	stress	of	the	16	MPA	bond,	the	maximum	load	is	larger	of	the	previous	cases,	and	the	area	of	​​the	load	movement	curve,	or	the	energy	consumed,	is	even	more	great.	The	glueâ	€	”concrete
interface	of	linked	anchors.	(a)	Sliding	between	steel	particle	and	concrete	particle.	To	find	out	more	about	anchor	bolts,	our	blog	about	their	types	and	uses.	[Google	Scholar]	[CrossRef]Higashi,	Y.;	Li,	B.;	Jiang,	Y.	Werkstoff	n.	1.4462	Nickel	alloy	anchor	bolts:	UNS	2200	(NICKEL	200),	UNS	2201	(NICKEL	201	),	UNS	4400	4400	ehc	e	,ipit	ert	ni
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YOLLETSAH	(	67201	SNU	,)526	LENOCNI(	5266	SNU	,)	106	LENOCNI(	1066	SNU	,)	006	LENOCNI(	0066	SNU	,)528(	LENOCNI	5288	SNU	,3	BC	02	/	02	YOLLA(	0208	SNU	,)	004	isracifirev	isracifirev	orebbertop	aviseda	aruttarf	al	e	onoc	led	aruttarf	al	iuc	ni	atanibmoc	aruttarf	id		Ãtiladom	on	the	installation	conditions.	J	bolt	dimensions	are	defined
in	both	metric	and	imperials	sizes	with	unified	national	coarse	pitch	(UNC),	fine	pitch	(UNF),	fixed	pitch	(UN)	and	iso	metric	thread	profile.	Table	1	shows	the	typical	fracture	modes	assumed	when	designing	anchor	bolts	and	shows	the	equations	for	calculating	the	pull-out	strength	of	each	fracture	type.	Figure	26.	Figure	10.	Analysis	model	with	one
side	free.	They	are	often​Ã	Âused	in​Ã	Âstructural	applications	like	securing	walls	to	concrete	foundations.	After	that,	the	influence	of	several	parameters,	such	as	bond	stress	limit,	anchor	bolt	diameter,	and	the	anchor	bolt	embedment	depth	on	the	failure	patterns	and	the	load	capacity,	were	investigated	by	numerical	calculation.	In	Advances	in	the
Free-Lagrange	Method	Including	Contributions	on	Adaptive	Gridding	and	the	Smooth	Particle	Hydrodynamics	Method;	Springer:	Berlin/Heidelberg,	Germany,	1991;	pp.	(a)	Complex	fracture	pattern	shown	in	anchor	bolt	pull-out	experiment	[6].	The	cracks	outside	the	anchor	bolts	are	long	and	inclined,	and	the	cracks	between	the	anchor	bolts	are
short	and	horizontal.	Therefore,	it	is	very	important	to	establish	a	method	that	can	predict	the	accurate	fracture	mode	and	pull-out	strength	of	anchor	bolts	with	various	material	properties,	structural	specifications,	and	loading	conditions.In	addition,	when	installing	anchor	bolts	in	an	existing	concrete	structure	where	complex	rebars	arrangements
are	already	embedded	inside,	it	is	often	difficult	to	secure	sufficient	embedding	depth,	anchor	bolt	spacing,	and	distance	from	the	edge	of	the	structural	member	depending	on	the	position	of	the	existing	internal	reinforcing	bars.	[Google	Scholar]	[CrossRef]Lucy,	L.B.	A	numerical	approach	to	the	testing	of	the	fission	hypothesis.	Based	on	the
assumptions	mentioned	above,	the	stress-strain	relationship	of	concrete	is	schematically	shown	in	Figure	8a,b.For	the	steel	material,	von	Mises	yield	is	used	and	the	deformation	hardening	exponent	is	introduced	to	describe	the	hardening	process.	Dam	index	calculation	process.	Only	customers	have	registered	that	they	have	purchased	this	product
can	leave	a	review.	Figure	16.	Experimental	evaluation	of	the	traction	behaviour	of	single-melting	anchor	bolts	in	normal	and	high-strength	concrete.	Crack	development	when	spacing	is	150	mm.	To	sum	up	these	results,	you	can	improve	the	pull-out	resistance	of	anchor	bolts	with	an	insufficient	distance	from	the	free	end	using	the	PCM.	1973,	3,	583
"599.	The	relationship	of	stress-deformation	of	steel	is	shown	in	Figure	9.	In	general,	the	fracture	pattern	when	extracting	an	anchor	bolt	embedded	in	a	cement	member	is	complicated	and,	as	shown	in	the	experiment	[6],	the	actual	fracture	pattern	is	often	a	combination	of	three	fracture	motifs	(link	fracture,	corn	fracture	and	bolt	fracture).	Compos.
1977,	82,	1013	"1024.	248	"257.	When	moving	extraction	x	=	225	î1⁄4	m,	the	cracks	located	between	the	coupling	of	the	anchor	bolts	between	them,	forming	a	long	slot	that	connects	the	two	anchor	bolts.	2010,	24,	266	"274.	(c)	Comparison	of	the	load	shift	report.	Figure	15.	A	numerical	approach	to	the	complete	curve	of	cement.	Figure	4.	Table	2.
Considering	the	actual	installation	of	anchor	bolts	on	an	existing	structure	in	which	renewals	are	already	incorporated	inside,	there	may	be	a	certain	restriction	on	the	anchor	bolt	embedding	depth,	the	range	between	anchor	bolts	and	the	distance	from	the	End	of	members	of	the	structure.	Figure	11.	Comput.	Figure	30.	When	the	S	spacing	is	150
mm,	the	inclined	cracks	also	generate	at	the	bottom	of	theanchoring.	Figure	22.	In	particular,	the	crack	at	the	bottom	of	the	anchoring	bolt	extended	to	the	lateral	surface	of	the	concrete	without	changing	direction	in	the	case	of	S	/	L	E	=	0.4,	while,	in	other	cases,	the	cracks	turned	around.	2019,	207,	207,	With	the	above	calculation,	the	force	of
interaction	between	the	coupling	particles	from	SPH	analysis	keeps	the	same.	If	two	particles	are	positioned	with	a	smaller	distance	of	h	0	at	the	beginning	of	the	analysis,	we	have	defined	that	the	two	particles	are	"connected	SPH",	and	the	SPH	connection	between	them	will	break	when	the	distance	between	them	is	larger	than	h	a	,	or	the	particles
enter	into	the	state	of	crushing,	which	is	explained	in	the	next	section.	This	phenomenon	indicates	that	the	stress	of	the	bond	can	be	affected	by	cracks.	Analysis	of	fault	and	effect	of	material	properties	on	the	behaviour	of	extraction	screw	of	composite	materials	for	polymer	dormant.	For	example,	Figure	1a	[6]	shows	the	fracture	of	an	anchor	bolt	in
the	extraction	test	conducted	by	the	authors,	and	a	clear	combined	fracture	mode	where	the	cone	fracture	and	the	adhesion	fracture	are	obtained.	where	h	0	is	the	initial	length	of	smoothing,	ρ	0	is	the	initial	density	of	the	particle,	and	ρ	c	u	r	e	n	t	is	the	particle	density	calculated	by	the	SPH	process,	shown	in	equation	(3).	[Google	Scholar]	Figure	1.
concrete	traction	softening	model.	With	the	increase	of	the	adhesive	stress	limit,	the	fracture	pattern	has	changed	from	fracture	of	the	bond,	combined	fracture	of	the	bond	cone,	fracture	of	the	cone.	As	shown	in	Figure	11,	there	are	many	small	cracks	around	the	anchor	bolt,	and	a	greater	crack	can	be	found	at	the	bottom	of	the	anchor	bolt.	General:
Type	J	is	the	specific	standard	for	straight	and	folded	anchor	bolts,	tested	and	headless	with	specific	yield	resistances.	SteelConcreteCommunicative	Force	(MPa)408.248.0	Tension	Resistance	(MPa)408.23.1	Poisson	Report0.300.20Density	(kg/m	3	)79,0002350.	0Module	by	Young	(MPa)214,00021,430	Table	3.	It	is	recognized	by	Figure	30a,b	that,
since	the	strength	ofPCM	is	higher	than	that	of	existing	concrete,	cracks	can	be	seen	growing	under	the	PCM	area.	where	d	p	r	is	the	damage	in	the	main	direction;	K	is	the	gradient	gradient	ocirac	li	,emagel	led	omissam	sserts	olled	otnemua'l	noc	,ehc	artsom	evod	,31	arugif	allen	otartsom	¨Ã	3	e	2	,1	osac	led	ocirac	led	otnemacolsid	id	otroppar	lI
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eneiv	003	=	k	e	,etnatsoc	It	is	increasing.	However,	only	a	simple	evaluation	was	made	for	maximum	resistance	when	an	extraction	load	is	applied	to	the	anchor	bolt.	2019,	196,	478â	€	“484.	Compared	to	a	Existing	studies	[8]	who	showed	the	influence	of	the	diameter	of	the	anchoring	bolt	at	a	deep	incorporation	depth,	we	have	studied	the	minimum
distance	from	the	free	extressing	to	maintain	the	resistance	of	extraction	of	the	bolt	of	the	off	-road	resistance	still	requires	a	distance	From	the	free	far	that	is	greater	than	1.0	times	the	anchoring	bolt	to	incorporate	the	depth.	To	make	the	trend	more	clear,	the	relationship	between	the	ratio	between	the	maximum	total	load	and	the	maximum	load	of
a	single	anchoring	bolt	P	t	o	t	a	l	/	p	s	i	n	g	l	e	and	the	spacing	is	shown	in	figure	24a	and	the	relationship	between	the	total	maximum	relationship	the	load	the	load	and	the	maximum	load	of	a	single	anchor	bolt	P	t	o	t	a	l	/	p	s	i	n	g	l	e	and	the	ratio	between	spacing	and	depth	of	S	/	L	incorporation	and	is	shown	in	figure	24b.	There	are	many	types	of
anchor	bolts,	consisting	of	projects	that	are	the	most	owners	for	manufacturing	companies.	For	the	case	with	a	resolution	of	8	MPA	bond	in	which	the	fracture	model	is	a	fracture	of	the	bond,	the	shape	of	the	load	movement	curve	is	similar	to	the	bond	stress	curve	mentioned	in	figure	3B.	Figure	22.	These	are	produced	in	all	material	categories	and
ASTM	specifications.	Therefore,	there	is	the	concern	that	the	resistance	of	extraction	of	the	bolts	is	significantly	reduced	due	to	improper	installation	conditions	and	the	deterioration	of	the	aging	of	concrete	materials.	In	general,	the	modalities	of	fracture	of	the	anchor	bolts	subjected	to	a	load	of	extraction	are	mainly	classified	in	fracture	of	the	bolt,
fracture	of	the	concrete	body	and	fracture	of	the	bond.	Ser.	Analysis	model	with	PCM	reinforcement	level.	Figure	26.	Consequently,	it	is	confirmed	that	a	2.0	-time	interval	of	the	incorporation	as	a	distance	is	required	id	id	elibapmats	enoisrev	anu	reP	.41	arugiF	.otats	ollus	atasab	airanidro	non	acimanidirep	al	odnazzilitu	otnemec	ni	ilairetam	ni
oiggarocna	id	enollub	led	oritir	led	D3	isilanA	.icS	aigrenE	.42	arugiF	.enoizartse	id	aznetsiser	al	erenetnam	rep	inollub	ied	etnecaida	arutaizaps	alled	graphic	designer,	download	our	Anchor	Bolt	graphic	length	pdf.	In	fact	j	type	36	anchor	bolts	are	manufactured	by	A36,	low	carbon	steel.	Figure	24.	From	these	results,	it	has	been	shown	that	the
removable	resistance	and	the	type	of	fracture	of	the	anchor	bolts	can	be	grasped	by	the	proposed	method.	Subsequently,	in	order	to	make	a	basic	consideration	of	the	effects	of	the	installation	conditions	of	the	anchor	bolt	(bolt	diameter,	depth	of	incorporation,	junction	force	between	bolt	and	concrete)	on	resistance	and	model	fracture,	an	analysis
model	with	the	Same	dimensions	of	the	samples	used	in	the	previous	study	[6]	was	examined.	The	material	parameters	of	PCM	are	shown	in	Table	6.	Figure	5.	However,	sometimes	it	shows	a	mixed	fracture	model,	and	it	is	not	always	easy	to	predict	the	accurate	extraction	force.	It	can	be	found	that	the	maximum	load	of	the	experiment	is	well
reproduced	by	the	numerical	analysis,	and	the	fracture	model	shown	in	the	experiment	is	also	reproduced	by	the	numerical	analysis.	(c,	d)	case	2.	Classification	of	the	removable	fracture	model	of	an	anchor	bolt.	Build.	(b)	effective	fracture	of	the	anchor	bolt	due	to	the	insufficient	distance	from	the	edge	of	the	reduction	of	concrete.	Mater.	Therefore,
to	design	and	apply	anchor	bolts	for	members	of	the	structure	with	sufficient	structural	safety,	the	installation	situations	and	the	damage	models	that	are	not	included	in	the	existing	specifications	are	also	necessary	to	be	taken	into	consideration.	Theor.	In	general,	the	removable	failure	models	of	anchor	bolts	can	be	classified	in	three	types:	adhesion
failure,	cone	failure	and	bolt	breakage.	Table	2	shows	the	constant	materials	used	in	analysis.	Figure	10b,	c	shows	the	final	fracture	model	and	the	movement	relationship	load	obtained	from	the	proposed	numerical	analysis	method.	Here,	assuming	that	the	anchor	bolts	used	to	attack	the	retrofitting	seismic	blocks	with	concrete,	we	examined	the
accumulation	performance	when	the	depth	of	incorporation	is	not	or	when	chemical	stickers	are	used	with	different	stickers.	The	length	of	adaptive	sanding	H	A	is	modified	during	analysis	with	the	density	of	the	particle,	which	is	widely	used	in	the	SPH	analyzes,	as	shown	in	the	equation	(2).	Figure	8.	Effect	of	the	diameter	of	the	anchor	bolt	on	the
fracture	model.	When	the	spacing	is	25	mm,	the	cracks	generate	from	the	bottom	of	the	anchoring	bolt.	Effect	of	the	incorporation	depth	on	the	fracture	model.	Load	displacement	relationships	with	a	distance	different	from	the	free	edge.	Finally,	the	elastic	rigidital	matrix	with	damage	can	be	written	as	an	equation	(15):	where	ã®	â	»=	ã®âche	and	/
[(1	+	ã®âche)	(1	ã	¢	ë	†	â	€	™	2	é®	)],	È®	=	and	/	[2	(1	+	ã®â),	and	e,	ã®â	are	respectively	the	young	module	and	the	Poisson	ratio.	Value	(we	call	it	a	limit	of	erosion)	ã®âµ	v	_	l	i	m,	the	particles	are	considered	a	state	of	crushing	and	it	is	assumed	that	the	stress	and	rigiditate	of	the	particle	are	zero;	However,	the	particle	itself	is	not	canceled	to
maintain	mass	conservation	and	also	the	kinetic	energy	and	the	momentum	of	the	particle.	Bolt	Bent	J,	J	anchor	Bolts,	J	Hook	Bolts	are	other	aka	of	J	Bolts.	Stress-deformation	report	of	the	steel.	If	it	is	too	large,	the	accuracy	of	the	analysis	would	be	influenced	due	to	the	smooth	details	and	local	properties;	On	the	other	hand,	if	it	is	too	small,	the
number	of	particles	within	the	leveling	domain	may	not	be	sufficient	to	calculate	a	careful	response	of	the	particles	[25].	The	damage	in	solids	is	generally	unrecoverable	and	solid	material,	such	as	concrete,	is	unable	to	bind	due	to	the	decrease	in	distance.	distance.	
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