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Hence,	Hence,	the	connection	is	adequate.	For	the	critical	topmost	bolts,	inequality	expressions	are	derived	in	terms	of	P	for	the	tensile	force,	direct	shear	and	interaction	in	comparison	with	the	respective	limits	(capacities).	(i)	Tension	capacity	of	6	mm	plates	The	tension	capacity	is	given	by	Pt	=	Aepy	For	grade	S275	steel	plate	of	thickness	6	mm	(<
16	mm),	py	=	275	N/mm2.	40	kN	100	10	mm	thk	plate	(has	adequate	strength)	75	Figure	E6.3a	Solution	This	is	an	eccentric	(or	moment)	connection	in	which	the	bolts	are	subjected	to	direct	and	torsional	shear.	Use	grade	S275	steel	for	all	plates.	1	(v)	Determine	single	shear	value	on	bolt	shank	Ps	¯ÃÂ½Â	ps	As	¯ÃÂ½Â	ps	¯ÃÂ°Âd	2	4	¯ÃÂ½Â	160	¯ÃÂ
´Â	¯ÃÂ°Â	¯ÃÂ´Â	222	4	¯ÃÂ´Â10¯ÃÂÂ3	¯ÃÂ½Â	60.8	kN	(vi)	Determine	bearing	capacity	of	bolt	Pbb	¯ÃÂ½Â	dtpbb	¯ÃÂ½Â	22	¯ÃÂ´Â	6	¯ÃÂ´Â	460	¯ÃÂ´Â10¯ÃÂÂ3	¯ÃÂ½Â	60.7	kN	(vii)	Determine	bearing	capacity	of	thinner	plate	Pbs	¯ÃÂ½Â	dtpbs	¯ÃÂ£Â	12	e1tpbs	But	dtpbs	¯ÃÂ½Â	22	¯ÃÂ´Â	6	¯ÃÂ´Â	460	¯ÃÂ´Â10¯ÃÂÂ3	¯ÃÂ½Â	60.7	kN	and	¯ÃÂÂ3	1	1
¯ÃÂ½Â	80.0	kN	>	60.7	kN	2	e1tpbs	¯ÃÂ½Â	2	¯ÃÂ´Â	57.95	¯ÃÂ´Â	6	¯ÃÂ´Â	460	¯ÃÂ´Â10	Hence,	Pbs	=	60.7	kN	(viii)	Determine	the	capacity	of	the	connection	The	strength	of	the	connection	is	determined	by	the	smallest	of	the	above	capacities,	namely	the	bearing	capacity	of	bolt	Pbb	=	60.7	kN	which	is	also	equal	to	the	bearing	capacity	of	the	side
plate	Pbs.	It	is	found	that	the	interaction	expression	gives	the	lowest	value	of	P	=	296.3	kN	which	is	taken	to	be	the	capacity	of	the	connection.	The	net	area	of	the	plates	is	determined	by	considering	the	two	possible	failure	paths	1-1	and	2-2	shown	in	Figure	E6.1b.	Connected	plates	are	all	grade	S275	steel.	of	bolts	n	=	3,	the	pitch	s	and	gauge	g
Figure	E6.1b	have	to	be	considered	for	each	staggered	diagonal	segment	between	adjacent	bolts	in	the	path.	Since	this	value	is	less	than	the	resultant	applied	shear	Fs	=	74.7	kN,	the	connection	is	not	satisfactory.	Referring	to	Figure	6.6b,	For	the	254x254x89	kg/m	UC,	width	B	=	255.9	mm	and	flange	thickness	=	17.3	mm	Side	plate	thick	=	45442.5
KNMM	4	mm	of	bolt	force	The	critical	bolt	is	â	€	The	fir	threads	are	excluded	from	the	drag	plane.	Example	6.2	Identify	all	the	actions	that	have	to	be	proven	to	establish	the	P	-capacity	for	the	huckled	connection	shown	in	Figure	E6.2.	914x149ub	2L100x100x8	10	mmSet	2L65x50x6	P	P	Figure	E6.2	Solution	2L100X	Bearing	capacity	Bearing	capacity:
2L100	2L100	bearing	capacity	Select	the	appropriate	diMimeter	Grade	8.8	Bolt	for	a	connection	type	bearing	type	shown	in	Figure	E6.3a.	40	KN	E	=	100	mm	Moment	M	=	PE	=	40x100	=	4000	KNM	ïƒ	¥	x2	ï	€	½	and	ï	€	½	37.5	ï‚´	2	ï	€	½	2	ï	€	½	2	ï	€	½	2	ïƒ	¥	x	ï	ï	½	x	ï	€	½	and	recommended	2812.5	mm	2	2	37.5	C	Fmx	¯ÃÂ½Â	¯ÃÂ½Â	¯ÃÂ½Â	53.33	kN
2	2	2812.5	¯ÃÂ¥Âx	¯ÃÂ«Â¯ÃÂ¥Ây	(ii)	Direct	shear	Fp	¯ÃÂ½Â	P	40	¯ÃÂ½Â	¯ÃÂ½Â	20	kN	n	2	(iii)	Resultant	shear	1	2	2	2	2	Fs	¯ÃÂ½Â	¯ÃÂ©Â¯ÃÂªÂ¯ÃÂ¨Â	Fmy	¯ÃÂ«Â	Fp	¯ÃÂ©Â	¯ÃÂ«Â	Fmx	2	¯ÃÂ¹Â¯ÃÂºÂ	¯ÃÂ½Â	¯ÃÂ©Â¯ÃÂ¨Â	0	¯ÃÂ«Â	20	¯ÃÂ©Â	¯ÃÂ«Â	53.332	¯ÃÂ¹Â	¯ÃÂ½Â	56.96	kN	¯ÃÂ»Â	¯ÃÂ«Â	¯ÃÂ»Â	¯ÃÂ«Â	1	(iv)	Bolt	single	shear	capacity	Ps	=
psAs	For	Grade	8.8	bolts:	shear	strength	ps	=	375	N/mm2	Since	threads	are	excluded	from	the	shear	plane,	¯ÃÂ°Âd2	As	¯ÃÂ½Â	4	where	d	=	bolt	diameter.	Using	20-mm	diameter	high	strength	friction	grip	(HSFG)	bolts	in	clearance	holes,	determine	the	number	of	bolts	required	on	each	side	of	the	splice.	8	mm	thk	plates	T	T	¯ÃÂÂ22	mm	Grade	4.6
bolts	17	mm	thk	plate	75	50	T	50	75	50	250	T	50	Figure	P6.1	Answer:	Capacity	of	the	two	cover	plates	=	1066.6	kN.	Considering	Figure	E6.3b,	it	is	seen	that	either	of	the	bolts	is	critical	when	the	rule-of-thumb	¢ÃÂÂfarthest	from	C.G.	and	nearest	the	eccentric	load¢ÃÂÂ.	¯ÃÂÂ	Ps	¯ÃÂ½Â	375	¯ÃÂ´Â	¯ÃÂ°Âd2	4	N	(v)	Bolt	bearing	capacity	Pbb	=	dtpbb
For	Grade	8.8	bolts	bearing	strength	pbb	=	1000	N/mm2	¯ÃÂÂ	Pbb	=	d(10)(1000)	=	10000d	N	(vi)	Determine	bolt	diameter	by	trial-and-error	Assume	bolt	shear	controls.	Why	is	it	not	advantageous	to	use	HSFG	bolts	for	connections	involving	tension	in	the	bolts?	HSFG	bolts	transmit	load	using	friction;	subjecting	them	to	tension	reduces	the
frictional	grip,	hence	defeating	the	primary	purpose	of	HSFG.	Bolt	tension	Ft	=	87.27	kN	<	Tensile	capacity	Pt	=	110.25	kN,	thus	OK	for	tension.	All	the	dimensions	are	in	mm.	P	P	P/2	6	mm	15	mm	6	mm	P/2	P	75	75	75	75	Figure	E6.1a	Solution	The	following	data	is	applicable:	Bolt	shear	strength,	ps	=	375	N/mm2	Bolt	bearing	strength,	pbb	=	1000
N/mm2	Bearing	strength	of	connected	plates,	pbs	=	460	N/mm2	Thread	area	of	20	mm	bolt,	At	=	245	mm2	The	capacity	is	determined	by	the	least	of	the	following:	¯ÃÂ·Â	Tension	capacity	of	the	15	mm	plate	¯ÃÂ·Â	Tension	capacity	of	the	6	mm	plates	¯ÃÂ·Â	Bolt	shear	capacity	¯ÃÂ·Â	Bolt	bearing	capacity	¯ÃÂ·Â	Bearing	capacity	of	the	Since	the	15
mm	plate	is	thicker	than	the	combined	thickness	of	the	6	mm	plates,	it	is	only	necessary	to	consider	the	6	mm	plates	in	tension	and	bearing.	Exercise	6.3	A	butt	splice	should	be	designed	as	shown	in	Figure	P6.3.	The	plates	are	S275	grade.	Exercise	6.2	Determine	the	maximum	capacity	P	for	connection	of	Figure	P6.2	if	the	bras	are	20	mm	in	diameter
The	Grade	4.6	screws	subject	to	cooking	and	tension	in	a	threadless	bearing	type	connection	in	the	bearing	plane.	.	Pbs	=	20x12x460x10-3	=	110.4	kN	For	the	8	screws,	the	total	bearing	capacity	of	P	=	8x110.4	=	883.2	kN	Compared	to	all	four	capabilities,	it	is	concluded	that	the	plate	voltage	controls	the	connection	capacity.	So	the	bolts	are
subjected	to	direct	tension	and	direct	scissors.	Therefore,	the	maximum	axial	traction	load	that	can	be	applied	on	the	plates	is	P	=	617	kN.	Examples	Question	6.1	Calculate	the	maximum	load	of	axial	P	tensile	for	the	back	joint	shown	in	Figure	E6.1a	(not	in	scale)	if	the	diameter	of	20	mm	Grade	8.8	ordinary	screws	are	used	in	cleaning	holes.	P	75	P
75	125	75	140	Graphic	P6.2	Answer:	The	eccentric	connection	has	bolts	in	tension	and	direct	scissors.	bol	ym	ym	bol	bol	bowl	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	M	My	70	My	My	My	My	My	My	My	My	70	My	70	70	70	70	70	70	70	70	70	All	dimensions	are	shown	in	mm.	Therefore,	the	control	of	the
deck	plates,	giving	a	tensile	capacity	of	the	configuration	of	T	=	1066.56	kN.	.	752	752	752	2	2	2	Anet	200	A	200	3	22	22	22	22																																															4	4										4	4	4	4	4	4	4	4	4	4	4	4	12	4	4	4	4	4				4	4	4	4	4	4	4	4	12	4	4	4	4	4	4	4	4	4	Ex-6-67	.	Srace	eaterbook	and	alport	the	naludio,	see	the	nume	Plat	:4li	42	,	,	,	issue	of	tubreme	4,	40	,	issues	)
Question.	I	take	a	baks	(kill	®	Po	P...	.M	YAM	midso	572	57	mlome	)	Headrame	47	kloketubate	57-5	The	New	.	4.	4.	4plogrougife	011	mision	455	303	,	kmook,	kmiller	,”	Aeverayay	Stã	£	any	Stint	Eude	sau	,	whose	lad	264	264	mlom	264	44	,	264	)	Quane	26	4,	26	40	26-4	Egnigni	isnisy.	Aphal	says	that	Estim	to	talon	for	the	1291	,	mlim	,	4,	4	éplome	4,
4-year-old	Video	Padine,	Volum	)	Exm	21	=	=	,	samp	the	Concree	for	22	,	,	,	,	,	poete	Yélim	,	lyubé,	mumber	,	lame	4-4	Crf	30111,	311	5,	mlix	Questions	4,	24	2,	m	44	54	54	54	mlom	5,	mmmm	4-44	4-4	For	.	The	hobhbbalk	Eving	Sub	,long	,	Padan	Vanes	Vano	Vötobico	36-7	£ã:•	y	wightt	it	1-1	1-1	tuf,	eMA	ã	Lã	Lã	£,	£	75	254x254x89	kg/m	UC	57.95
140	57.95	Figure	E6.6b	xA	yA	Fxm	Fp	C.G.	Fym	Fs	Figure	E6.6c	Solution	(i)	Determine	basic	data	The	screws	are	subjected	to	the	torsional	and	direct	scissors.	For	the	road	without	stacking	1-1,	1	2	Anet	LAND	TALK	BT	Г	nDt		t	where	plate	width	b	=	200	mm	Plate	thickness	t	=	2x6	=	12	mm	hole	diameter	D	=	20+2	=	22	mm	No.	of	bolts	n	=	2	.	Anet
=	(200-2x22)x12	=	1872	mm2	For	the	staging	path	2-2	The	bolt	threads	are	not	on	the	planes.	Exercise	6.4	Review	the	adequacy	of	the	connection	between	brackets	shown	in	Figure	P6.4	if	the	ordinary	screws	of	grade	8.8	are	used.	Total	bearing	capacity	≥	Fs	That	is,	.d2	375	.	56.96	de103	4	56.96	,103	4	2	d	de	375	)	djin	Pro	13.9	mm	Proof	of
expressions	for	Ps	and	Pbb	da,	gives	2	375	,	162	Ps	=	N	=	75.4	kNx	4	ultimate	load	P	is	the	least	of	the	above	capacities,	i.e.	P	=	251.3	kN	and	thus	bolt	shear	controls	Example	6.6	For	the	connection	shown	in	Figure	E6.6	using	22-mm	diameter	Grade	4.6	bolts	with	threads	excluded	from	the	shear,	say	whether	or	not	the	connection	is	satisfactory.
The	critical	bolt	is	each	of	the	two	at	the	top.	Interaction	condition	Fs/Ps	+	Ft/Pt	=	1.1	<	1.4,	thus	OK.	Assume	grade	S275	steel.	Bolt	shear	Fs	=	26.67	kN	<	Shear	capacity	Ps	=	91.88	kN,	thus	OK	for	shear.	shear.
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