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Shear	force	is	defined	as	the	force	acting	on	the	beam	in	a	direction	perpendicular	to	a	given	section	to	cause	shear	in	that	section.	In	the	shear	force	diagram,	the	general	coordinate	system	is	used.	Here	the	downward	direction	will	be	treated	as	negative	i.e.	negative	Y-axis	and	upward	as	positive.	In	the	shear	force	diagram	the	section	is	considered
one	by	one.	The	selection	of	the	section	can	be	left	to	right	or	right	to	left	depends.	The	shear	force	of	signs	varies	accordingly.	For.	if	we	consider	the	section	from	left	to	right	then	the	upward	shear	force	is	assumed	as	Â”+iveÂ”	and	the	bending	moment	is	considered	negative	in	the	case	of	clockwise	momentum.	Bending	moment	The	internal	pair
that	is	trying	to	rotate	the	member	is	known	as	a	bending	moment.	The	moment	is	a	product	of	the	perpendicular	distance	and	the	force	applied	to	a	distance	from	the	point.	The	bending	moment	is	considered	to	be	ÂÂ+ive	Ã¢	Â	in	the	case	of	clockwise	moment	when	considered	from	left	to	right.	Following	figure	can	give	a	clear	understanding	of	the
consideration	of	the	SFD	diagram.	TIPS	to	Solve	SFD	&	BMD:1)	For	cantilever	bar	consider	the	direction	of	the	section	selection	from	its	free	end.	2)	For	uniformly	distributed	load	(UDL)	the	degree	of	curve	is	1o	(linear)	in	SFD	and	2o	(parabola)	in	bending	moment	diagram	(BMD).	all	3)	For	uniformly	variable	load	(UVL)	the	degree	of	curve	is	2o
(parabola)	in	SFD	and	3o	(parabola	cube).	bending	moment	diagram	(BMD).	Advertisement	SFD	and	BMD	represent	the	shear	force	diagram	and	the	bending	moment	diagram	applied	to	the	structure	respectively.	When	you	design	or	analyze	any	structure,	then	you	have	to	consider	the	total	shear	force	and	the	bending	moment	to	get	the	strength
and	requirements	of	the	structure.What	is	the	dividing	force?The	algebraic	sum	of	all	the	vertical	force	acting	on	the	structure	is	known	as	the	shear	force.	The	force	acting	on	it	may	be	upward	or	downward.	The	SI	unit	is	Newton	(N)	The	graphical	representation	of	the	shear	force	is	known	SFD	(Shear	Force	Diagram)	What	is	the	bending	moment?
The	algebraic	sum	of	all	the	moments	acting	on	the	structure	is	known	as	the	moment	of	bending.	It	can	be	towards	a	clockwise	direction	or	maybe	an	anti-clockwise	direction.	The	SI	unit	is	Newton-meter	(N-m)	The	graphical	representation	of	the	bending	moment	is	known	as	BMD	(Bending	Moment	Diagram)	Shear	force	diagram	and	bending
moment	diagram	depends	on	the	types	of	load	acting	on	the	structure.	So,	first	let	us	know	something	about	the	different	types	of	charge.Types	of	load1.Point	loadThe	load	that	acts	on	a	single	concentrated	load	in	the	structure	is	known	as	a	point	load.Its	unit	is	Newton	(N)	2.Evenly	Distributed	Load	(UDL)	The	load	that	acts	uniformly	throughout	the
structure	is	known	as	an	evenly	distributed	load.	Its	unit	is	N/meter3.Uniformly	Variable	Load	(UVL)	The	load	that	acts	with	constant	variation	throughout	the	structure	is	known	as	Uniformly	Variable	Load.Shear	Force	Diagram	(SFD)	Due	to	Different	Load	Point	Makes	the	Constant	Diagram	Uniformly	Distributed	Load	(UDL)	Makes	the	Linear
Diagram	Uniformly	Variable	Load	(UVL)	Makes	the	Parabolic	Diagram	Bending	Moment	Diagram	(BMD)	Due	to	Different	Load	Point	Makes	the	Linear	Diagram	Uniformly	distributed	load	(UDL)	makes	the	parabolic	diagramUniformly	variable	load	(UVL)	makes	the	curve	diagramSFD	and	BMD	for	different	types	of	loadSo,	in	this	way,	you	can	draw
the	SFD	and	BMD	of	different	types	of	load	on	the	structure.D	load	on	the	structure.D.	Do	you	like?	Share	it	!!!Read	also,Numeric	for	Over	Taking	distance	of	vision-	TransportationDifferent	between	Analysis	and	DesignDifferent	between	elevator	and	stairsDifferent	modes	of	transportReport	this	ad	Cut	and	diagram	of	bending	moment	for	a	beam
simply	with	a	load	concentrated	at	the	centre	of	the	span.	Shear	and	bending	moment	diagrams	are	analytical	tools	used	in	conjunction	with	structural	analysis	to	help	perform	structural	design	by	determining	the	shear	force	and	bending	moment	value	at	a	given	point	of	a	structural	element	such	as	a	beam.	These	These	These	It	can	be	used	to	easily
determine	the	type,	size	and	material	of	a	member	of	a	structure,	so	that	a	set	of	loaded	loads	can	be	supported	without	structural	failures.	Another	application	of	the	cutting	and	moment	diagrams	is	that	the	deformation	of	a	beam	can	be	easily	determined	using	the	method	of	the	area	at	the	moment	or	the	method	of	the	conjugate	beam.	Convention
Although	these	conventions	are	relative	and	any	convention	can	be	used	if	explicitly	indicated,	practicing	engineers	have	adopted	a	standard	convention	used	in	the	Practices	of	Design.	Normal	Conventions	The	usual	convention	used	in	most	engineering	applications	is	to	label	a	positive	cutting	force	â	€	"one	that	rotates	an	element	in	the	clockwise
direction	(up	to	the	left	and	down	to	the	right).	Likewise,	the	normal	convention	for	a	moment	of	positive	flexion	is	to	deform	the	element	in	the	form	of	«UÂ»	(in	the	direction	of	clockwise	to	the	left	and	clockwise	to	the	right).	Another	way	to	remember	this	is	if	the	moment	is	beating	the	beam	in	a	"smileâ",	then	the	moment	is	positive,	with
compression	at	the	top	of	the	beam	and	tension	in	the	lower	part.	[1]	Normal	positive	shearing	force	conventions	(left)	and	time	for	normal	flexion	(right).	This	convention	was	chosen	to	simplify	analysis	of	beams.	Since	a	horizontal	member	is	normally	analyzed	from	left	to	right	and	the	positive	in	the	vertical	direction	is	normally	taken	up,	the
positive	shear	convention	was	chosen	up	from	the	left,	and	to	make	all	consistent	drawings	down	from	the	right	.	The	positive	flexion	convention	was	chosen	in	such	a	way	that	a	positive	shear	force	would	tend	to	create	a	positive	moment.	Alternative	drawing	conventions	in	structural	engineering	and	especially	in	the	design	of	the	positive	moment	is
drawn	on	the	tension	side	of	the	bar	This	convention	puts	the	positive	moment	below	the	beam	described	above.	A	conviction	to	place	moment	diagrams	on	the	tension	side	allows	to	treat	the	pictures	more	easily	and	clearly.	In	addition,	place	the	moment	on	the	tension	side	of	the	member	member	the	general	shape	of	the	deformation	and	indicates
on	which	side	of	a	concrete	bar	it	should	be	placed,	since	the	concrete	is	weak	in	tension.[2]	Calculate	the	shear	force	and	the	bending	moment	Loaded	beam	With	the	load	diagram	drawn,	the	next	step	is	to	find	the	value	of	the	force	of	cut	and	moment	at	any	given	point	along	the	element.	For	a	horizontal	beam,	one	way	to	do	this	is	to	“cut”	the	right
end	of	the	beam	at	any	point.	The	following	example	includes	a	point	load,	a	distributed	load,	and	an	applied	moment.	Brackets	include	both	hinged	brackets	and	a	fixed	end	bracket.	The	first	drawing	shows	the	beam	with	the	applied	forces	and	displacement	restrictions.	The	second	drawing	is	the	load	diagram	with	the	reaction	values	given	without
the	loops	shown	or	what	most	people	call	a	free-body	diagram.	The	third	drawing	is	the	shear	force	diagram	and	the	fourth	drawing	is	the	bending	moment	diagram.	For	the	bending	moment	diagram	the	normal	sign	convention	was	used.	Below	the	moment	diagram	are	the	stepped	functions	for	the	shear	force	and	the	bending	moment	with	the
expanded	functions	to	show	the	effects	of	each	load	on	the	shear	and	bending	functions.	The	example	is	illustrated	using	customary	units	from	the	United	States.	Point	loads	are	expressed	in	kips	(1	kip	=	1000	lbf	=	4.45	kN),	distributed	loads	are	expressed	in	k/ft	(1	k/ft	=	1	kip/ft	=	14.6	kN/m),	moments	are	expressed	in	ft-k	(1	ft-k	=	1	ft-kip	=	1.356
kNm)	and	lengths	are	expressed	in	kips.	feet	(1	ft	=	0.	3048	m).	Step	1:	Calculate	Reaction	Forces	and	Moments	Full	Beam	Freebody	Diagram	The	first	step	to	get	the	bending	moment	and	shear	force	equations	is	to	determine	the	reaction	forces.	This	is	done	using	a	free	body	diagram	of	the	entire	beam.	The	beam	has	three	forces	of	Ra,	Rb	on	both
supports	and	Rc	on	the	subject	end.	The	fastened	end	also	has	an	even	reaction	Mc.	These	four	quantities	must	be	determined	using	two	equations,	the	relation	of	forces	in	the	beam	and	the	relation	of	moments	moments	moments	moments	the	lightning.	Four	unknowns	cannot	be	found	given	two	independent	equations	in	these	unknown	variables
and	therefore	the	beam	is	statically	indeterminate.	One	way	to	solve	this	problem	is	to	use	the	principle	of	linear	overlay	and	divide	the	problem	into	the	overlay	of	a	set	of	statically	determined	problems.	Additional	contour	conditions	on	the	supports	must	be	incorporated	into	the	superimposed	solution	so	that	the	deformation	of	the	entire	beam	is
compatible.	From	the	free-body	diagram	of	the	whole	beam	we	have	the	two	balance	equations	Ã¢	Â”	F	=	0	Ã	Ã	Ã¢	Â¢	M	A	=	0	.	{\displaystyle	\sum	F=0~,~~\sum	M_{A}=0\,.}	Adding	up	the	forces,	we	have	“10”	(1)	(15)	+	R	a	+	R	b	+	R	c	=	0	{\displaystyle	-10-	(1)	(15)	+R_{a}+R_{b}+R_{c}=0}	and	adding	the	moments	around	the	free	end	(A)	we
have	(R	a)	(10)	+	(R	b)	(25)	+	(R	c)	(50)	A	(1)	(15)	(17.5)	is	50	+	M	c	=	0	.	{\displaystyle	(R_{a})	(10)	+	(R_{b})	(25)	+	(R_{c})	(50)	â	(1)	(15)	(17.5)	-50+M_{c}=0\,}	We	can	solve	these	equations	for	Rb	and	Rc	in	terms	of	Ra	and	Mc:	R	b	=	37.5¢	ÌÀ	1.6	R	to	+	0.04	M	c	{\displaystyle	R_{b}=37.5-1,6R_{a}+0.04M_{c}}}	and	R	c	=	Ã¢	12.5	+	0.6	R	a	Ã¢
0.04	M	c.	{\displayst	R_{c}=-12,5+0,6R_{a}-0,04M_{c}\,}	If	we	add	moments	on	the	first	support	from	the	left	of	the	beam,	we	have	(10)	(1)	(15)	(7.5)	+	(R	b)	(15)	+	(R	c)	(40)	to	50	+	M	c	=	0	.	{\displaystyle	(10)	(10)	(10)	â	(1)	(15)	(7.5)	+	(R_{b})	(15)	+	(R_{c})	(40)	-50+M_{c	}=0\,}	If	we	connect	the	expressions	for	Rb	and	Rc	we	get	the	trivial
identity	0	=	0	which	indicates	that	this	equation	is	not	independent	of	the	previous	two.	Similarly,	if	we	take	moments	around	the	second	support,	we	have	(10)	(25)	Aâ2	(R	a)	(15)	+	(1)	(15)	(7.5)	+	(R	c)	(25)	Ages	2	50	+	M	c	=	0	.	{\displaystyle	(10)	(25)	â	(R_{a})	(15)	+	(1)	(15)	(7.5)	+	(R_{c})	(25)	-50+M_{c}=	}	Once	again	we	find	that	this	equation
is	not	independent	of	the	two	Equations	We	could	also	try	to	calculate	moments	around	the	End	of	the	beam	to	obtain	(10)	(50)	Ã	¢	ì	(R	a)	(40)	Ã	Ã	(R	B)	(25)	+	(1)	(15)	(32.5)	Ã	¢	50	+	M	c	=	0.	{\	Visualization	style	(10)	(50)	â	€	"(R_)	(40)	â	€"	(R_	{B)	(25)	+	(1)	(15)	(32.5)	-50	+	m_	{	C}	=	0	\}	This	equation	is	also	not	to	be	linearly	independent	of	the
other	two	equations.	Therefore,	the	beam	is	estrawally	indeterminate	and	we	will	have	to	find	the	moments	of	flexion	in	segments	of	the	beam	as	RA	and	MC	functions.	Step	2:	Break	the	beam	in	segments	after	finding	the	reaction	forces,	then	break	the	beam	into	pieces.	The	location	and	the	number	of	external	forces	in	the	bar	determine	the	number
and	the	location	of	these	pieces.	The	first	piece	always	begins	at	an	end	and	ends	anywhere	before	the	first	external	force.	Step	3:	Calculate	the	shear	forces	and	moments	â	€	"First	Part	Diagram	Free	Body	Diagram	1	Allow	V1	and	M1	to	be	the	shear	strength	and	the	time	of	flexion	respectively	in	a	cross	section	of	the	first	beam	segment.	As	the
section	of	the	beam	moves	towards	the	point	of	application	of	the	external	force,	the	magnitudes	of	the	cutting	force	and	the	moment	can	change.	This	causes	the	cutting	force	and	the	moment	of	flexion	depend	on	the	position	of	the	cross	section	(in	this	example	x).	Adding	the	forces	along	this	segment	and	adding	the	moments,	the	equations	are
obtained	for	the	cutting	force	and	the	moment	of	flexion.	These	equations	are:	Â	«F	=«	10Â	»V	1	=	0	{\	displayStyle	\	SUM	F	=	-10-V1	=	0}	and«	M	A	=	V	1	x	+	m	1	=	0.	{\	DISPLAYSTYLE	\	SUM	m_	{a}	=	-	V1	x	+	m	1	=	0	\,}	Therefore,	v	1	=	Ã	¢	10	and	m	1	=	Ã	¢	10	x.	{\	DISPLAYSTYLE	V1	=	-	10	\	Quad	{\	text	{and}}	\	Quad	M	1	=	-	10x	\,}	Step	4:
Calculate	the	shear	forces	and	moments	â	€	"second	piece	diagram	of	Free	body	of	segment	2	taking	the	second	segment,	ending	anywhere	before	the	second	internal	force,	we	have	Â	«f	=«	10	+	R	a	Â	«(1)	(x«	10)	Â	«V	2	0	{\displaystyle	\sum	F=-10+R_{a}-	(1)	(x-10)	-V_{2}=0}	y	Ã¢	M	A	=	R	a	(10)	Ã¢	Ì	(1)	(x	Ã¢	Â¦	10)	(x	+	10)	2	Ã¢	Â¦	V	2	x	+	M	2	=
0	.	{\displaystyle	\sum	\sum	{	(x	+	10)	}	{2}}	–	v_	{2}	x	+	m_	{2}	=	0	\	,.},	v	2	=	R	A	“X	y	M	2	=	Ã¢	’50	+	R	A	(x	Ã¢	’10)	Ã'	X	2	2.	{\	showstyle	v_	{2}	=	r_	{a}	-x	\	quad	{\	text	{y}}}	\	quad	m_	{2}	=	–	50	+	r_	{a}	(x-10)	-	{\	frac	{x	^	{	2}}	{2}}	\	,.}	Notice	that	because	the	shear	force	is	in	terms	of	x,	the	equation	at	the	moment	is	square.	This	is	due
to	the	fact	that	the	moment	is	the	integral	of	the	shear	force.	The	hard	part	of	this	moment	is	the	distributed	force.	Since	the	force	changes	with	the	length	of	the	segment,	the	force	will	be	multiplied	by	the	distance	after	10	feet.	E.	(X-10)	The	moment	of	the	moment	is	defined	at	the	center	of	the	distributed	force,	which	is	also	changing.	This	is	where
(x	+	10)	/	2	is	derived	from.	Alternatively,	we	can	take	moments	over	the	cross	section	to	get	Ã¢	’MA	=	10	x	Ã¢'	r	A	(x	Ã¢	’10)	+	(1)	(x'	10)	(x	to	10)	2	+	m	2	=	0.	{\	showstyle	\	summ_	{a}	=	10x-r_	{a}	(x-10)	+	(1)	(x-10)	{\	frac	{	(x-10)	}	{2}}	+	m_	{2}	=	0	\	,.}	again,	in	this	case,	m	2	=	Ã¢	’50	+	R	A	(x	Ã¢'	10)	to	’X	2	2.	{\	DisplayStyle	M_	{2}	=	–	50	+
r_	{a}	(x-10)	-	{\	frac	{x	^	{2}}	{2}}}	\	,.}	Step	5:	Calculate	Shear	Forces	and	Calculate	Times	–	Third	Piece	Free	Body	Diagram	of	Segment	3	Taking	the	third	segment	and	the	summing	forces,	we	have	Ã¢	’10	+	R	A	+	R	B'	(1)	(15)	V	3	=	0	{\	DisplayStyle	-10+	R_	{a}	+	r_	{b}	–	(1)	(15)	-v_	{3}	=	0}	and	the	summation	moments	over	the	cross
section,	we	get	(10)	(x)	Ã¢	’r	a	(x	to	’10)	Ã¢'	R	B	(x	Ã¢	’25)	+	(1)	(15)	(x	is	17.5)	+	m	3	=	0.	{\	DisplayStyle	(10)	(X)	-R_	{A}	(x-10)	-R_	{b}	(x-25)	+	(1)	(15)	(x-17.5)	+	m_	{3}	=	0	\,	.}	Therefore,	v	3	=	25¢	’r	A	Ã¢'	r	b	=	r	c	{\Showstyle	v_	{3}	=	25-r_	{a}	-r_	{b}	=	r_	{c}}}	y	m	3	=	262.5	+	R	A	(x	Ã¢	’10)	+	R	B	(x	Ã	¢'	25)	to	’25	x	=	Ã¢'	675	+	R	A	(30	to
’0.6	x)	Ã¢'	M	C	(1	to	’0.04	x)	+	12.5	x.	{\	DisplayStyle	M_	{3}	=	262.5	+	r_	{a}	(x-10)	+	r_	{b}	(x-25)	-25x	=	-675	+	r_	{a}	(30-0.6x)	-m_	{c}	(1-0.04x)	+	12.5x	\	,.}	Note	that	the	distributed	force	now	You	can	consider	a	force	of	15	kips	that	act	in	the	middle	of	where	you	are	positioned.	Step	6:	Calculate	skies	and	moments	forces	-	Fourth	Fourth	Free-
body	diagram	of	segment	4	Taking	the	fourth	and	last	segment,	a	correlation	of	forces	gives	Ì¢	10	+	R	to	+	R	b	Ì¢	(1)	(15)	Ã¢	V	4	=	0	{\displaystyle	-10+R_{a}+R_{b}-	(1)	(15)	-V_{4}=0}	and	a	balance	of	moments	around	the	section	leads	to	(10)	(x)	Ã¢	R	a	(x	Ã¢	Â¦	10)	Ã¢	Â¦	R	b	(x	Ã¢	Â¦	25)	+	(1)	(15)	(x	Â¦	17.5)	Â¦	50	+	M	4	=	0	.	{\displaystyle	(10)
(x)	-R_{a}	(x-10)	-R_{b}	(x-25)	+	(1)	(15)	(x-17.5)	-50+M_{4}=0\	}	Solving	for	V4	and	M4,	we	have	V	4	=	25¢	R	to	Ã¢	R	b	=	R	c	{\displaystyle	V_{4}=25-R_{a}-R_{b}=R_{c}	y	M	4	=	312.5	+	R	a	(x	Ã¢	ÌÀ	10)	+	R	b	(x	Ã¢	25)	Ã¢	25	x	=	Ã¢	625	+	R	a	(30¢	0.6	x)	+	M	c	(0,04	x	to	1)	+	12.5	x	.	{\display	style	M_{4}=312,5+R_{a}	(x-10)	+R_{b}	(x-25)
-25x=-625+R_{a}	(30-0.6x)	+M_{c}	(0.04x-1)	+12,5x\,}	By	plotting	each	of	these	equations	at	their	expected	intervals,	we	get	the	bending	moment	and	shear	force	diagrams	for	this	beam.	In	particular,	at	the	end	of	the	beam,	x	=	50	and	we	have	M	4	=	M	c	=	937.5	+	40	R	to	+	25	R	b.	{\displaystyle	M_{4}=M_{c}=-937.5+40R_{a}+25R_{b}\,.}
Step	7:	Calculate	the	deviations	of	the	four	segments	We	now	use	the	EulerÃ¢	ÌÀBernoulli	Beam	Theory	to	calculate	the	deviations	of	the	four	segments.	The	differential	equation	relating	the	beam	deviation	(w)	to	the	bending	moment	(M)	is	d	2	w	d	x	2	=	Ã¢Â	M	E	I	{\displaystyle	{\frac	{d^{2}w}{dx^{2}}}}}=-{\frac	{M}{EI}}}}	where	E	is	the



Young	and	I	module	is	the	area	moment	of	inertia	of	the	cross	section	of	the	beam.	Substituting	the	expressions	for	M1,	M2,	M3,	M4	in	the	beam	equation	and	solving	the	deflection	gives	us	w	1	=	5	3	E	I	x	3	+	C	1	+	C	2	x	w	2	=	1	24	E	I	x	2	[	x	2	+	600	Ã¢	Ì	4	R	a	(x	Ã¢	Ì	30)	]	+	C	3	+	C	4	x	w	3	=	1100	E	I	[	x	3	3	(a	625	+	30	R	a	to	2	M	c)	to	50	x	2	(a
675	+	30	R	a	to	M	c)	]	+	C	5	+	C	6	x	w	4	=	1100	E	I	[	x	3	3	(a	625	+	30	R	a	to	2	M	c)	to	50	x	2	(a	625	+	30	R	a	to	M	c)	]	+	C	7	+	C	8	x	{\view	style	{\begin{aligned}w_{1}&={\frac	{1}	{100ei}}	\	left	[{\	frac	{x	^	{3}}	{3}}}	(-	625	+	30r_	{a}	-2m_	{c})	–	50x	^	{2}	(-	675	+	30r_	{	a}	-m_	{c})	\	right]	+	c_	{5}	+	c_	{6}	\,	x	\\	w_	{4}	&	=	{\	frac	{1}	{\
frac}}	\	left	{{\	frac	{x	^	{3}}	{3}}}	(-	625	+	30r_	{a}	-2m_	{c})	–	50x	^	{2}	(-	625	+	30r_	{a}	-m_	{c})	\	right]	+	c_	{7	}	+	C_	{8}	\,	x	\	END	{aligned}}}}	Step	8:	Apply	boundary	conditions	Now	we	will	apply	the	boundary	conditions	for	the	four	segments	to	determine	the	integration	constants.	For	the	fourth	segment	of	the	beam,	consider	the
boundary	conditions	at	the	fastened	end	where	W4	=	DW	/	DX	=	0	at	x	=	50.	The	resolution	of	C7	and	C8	gives	C	7	=	1250	3	EI	(Â	625	+	M	C	+	30	R	A)	and	C	8	=	125	EI	(Â	125	+	6	R	a).	{\	DisplayStyle	C_	{7}	=	–	{\	frac	{1250}	{3ei}}	(-	625	+	m_	{c}	+	30r_	{a})	\	quad	{\	text	{y}}}	\	quad	c_	{8}	=	{	\	frac	{125}	{ei}}}	(-	125	+	6r_	{a})	\	,}	4	as	W
4	=	Ã¢	’1300	EI	(x	Ã¢'	50)	2	[Ã¢	“	5	(6	R	to	¢	’125)	(x	Ã¢'	50)	+	2	m	C	(x	+	25)	].	{\	DisplayStyle	w_	{4}	=	–	{\	frac	{1}	{\	\	frac}}	(x-50)	^	{2}	\	left	[-5	(6r_	{a}	-125)	(x-50)	+	2m_	{c	}	(x	+	25)	\,.}	Now,	w4	=	w3	at	x	=	37.5	(the	application	point	of	the	external	pair).	Also,	the	slopes	of	the	deviation	curves	at	this	point	are	the	same,	i.e.,	DW4	/	DX	=
DW3	/	DX.	Using	these	boundary	conditions	and	the	resolution	of	C5	and	C6,	we	obtain	C	5	=	Ã¢	625	12	EI	(5675	+	8	m	C	+	240	R	a)	and	C	6	=	250	EI	(3	R	A'	70).	{\	Mostrastyle	c_	{5}	=	–	{\	frac	{625}	{12ei}}	(-	5675	+	8m_	{c}	+	240r_	{a})	\	quad	{\	text	{y}}}	\	quad	c_	{6}	=	{	\	frac	{250}	{ei}}	\	left	(3R_	{a}	-70	\	right)	\	,.}	Substituting	these
constants	in	the	expression	for	W3	gives	us	W	3	=	1300	EI	[30	R	A	(â	50	+	x)	3â	2	m	C	(â	50	+	x)	2	(25	+	x)	Â	625	(â	141	875	+	x	(8400	+	(â	162	+	x)	x))	].	{\Showstyle	{\	start	{alineed}	w_	{3}	=	{\	frac	{1}	{300ei}}}\	bigl	[}	and	30r_	{a}	(-	50	+	x)	^	{3}	-2m_	{c}	(-	50	+	2	(25	+	x)	-	\\	&	625	(-141875	+	x	(8400	+	(-	162	+	x)	x))	{\	BIGR]}	\,.	\	End
{Aligned}}	Similarly,	in	the	support	between	segments	2	and	3,	where	x	=	25,	W3	=	W2	and	DW3	/	DX	=	DW2	/	DX.	Use	these	and	the	resolution	of	C3	and	C4	gives	you	C	3	=	Ã	¢	'3125	24	E	i	(Ã	¢'	1645	+	4	4	C	+	64	R	A)	and	C	4	=	25	12	E	I	(¢	40	325	+	6	M	C	+	120	R	A).	{\	displaystyle	c_	{3}	=	–	{\	frac	{3125}	{24ei}}	(-	1645	+	4m_	{c}	+	64R_
{a})	\	quad	{\	text	{y}}}	\	quad	c_	{4}	=	{	\	frac	{25}	{12EI}}}	\	LACK	(-40	325	+	6m_	{C}	+	120R_	{A}	\	right)	\	,.}	Therefore,	W	2	=	1	24	EI	[3125	(Ã¢'	1645	+	4	m	C	+	64	R	a)	+	50	(Ã¢	’4025	+	6	m	C	+	120	R	a)	x	+	120	(5	+	r	a)	x	2	Ã¢'	4	R	hash	3	+	x	4].	{\	showstyle	{\	start	{alineed}	w_	{2}	=	{\	frac	{1}	{24ei}}	{\	bigl	[}	&	–	3125	(-1645	+
4m_	{c}	+	64R_	{a})	+	\\	&	50	(-4025	+	6M_	{C}	+	120R_	{A})	x	+	120	(5	+	r_	{a})	x	^	{2}	-4r_	{a}	x	^	{3}	+	x	^	{4}	{\	bigr]	}	\,.	\	End	{aligned}}}}	in	the	bracket	between	segments	1	and	2,	x	=	10	and	W1	=	W2	and	DW1	/	DX	=	DW2	/	DX.	These	boundary	conditions	give	us	c	1	=	Ã¢	’125	24	e	i	(Ã¢'	40	145	+	100	m	C	+	1632	R	a)	and	C	2	=	25	4
E	I	(Ã¢	’1315	+	2	M	C	+	48	R	a).	{\showstyle	c_	{1}	=	–	{\frac	{125}	{24ei}}	(-	40	145	+	100m_	{c}	+	1632r_	{a})	\	quad	{\text	{y}}}}	\	quad	c_	{2}	=	{	\	frac	{25}	{4ei}}}}	(-	1315	+	2m_	{c}	+	48R_	{a})	\	,	}	therefore,	w	1	=	5	24	ei	[1	026	125	’39	450	x	+	8	x	3	+	20	m	C	(Ã¢	’125	+	3	x)	+	480	R	A	(Ã¢	85	+	3	x)	].	{\	displaystyle	w_	{1}	=	{\	frac
{5}	{24ei}}	\	left	[1	026	125-39	450x	+	8x	^	{3}	+	20m_	{c}	(-	125	+	3x)	+	480R_	{A}	(-	85+	3x)	â¢¢\	Right]	\	,.}	Step	9:	Solve	for	MC	and	RA	because	W	2	=	0	at	X	=	25,	we	can	solve	for	MC	in	terms	of	AR	to	get	m	C	=	175	Ã¢’7.5	R	a.	{\	DisplayStyle	M_	{C}	=	175-7.5R_	{A}	\	,.}	also,	since	W1	=	0	at	x	=	10,	expressing	the	deviation	in	terms	of	RA
(after	removing	MC)	and	solving	for	RA,	gives	R	A	=	25,278	equals	1	m	C	=	Ã¢	’14.	585.	{\	displaystyle	r_	{a}	=	25.278	\	quad	\	implies	\	quad	m_	{c}	=	–	14.585	\	,.}	Step	10:	Frame	flexion	moment	and	shear	force	diagrams	Free-body	diagrams	DiagramThear	Force	Diagram	Diagrams	Moment	diagram.	Now	we	can	calculate	the	reactions	RB	and	RC,
the	bending	moments	M1,	M2,	M3,	M4	and	the	shear	forces	V1,	V2,	V3,	V4.	expressions	can	be	plotted	as	a	function	of	length	for	each	segment.	Relation	between	shear	force	and	bending	moment	It	is	important	to	consider	the	relationship	between	the	two	diagrams.	The	diagram	at	the	moment	is	visual.	visual.	of	the	area	under	the	shear	force
diagram.	That	is,	the	moment	is	the	integral	of	the	shear	force.	If	the	shear	force	is	constant	over	an	interval,	the	equation	at	the	moment	will	be	in	terms	of	x	(linear).	If	the	shear	force	is	linear	in	an	interval,	the	equation	at	the	moment	will	be	quadratic	(parabolic).	Another	note	on	shear	force	diagrams	is	that	they	show	where	external	forces	and
moments	are	applied.	Without	external	forces,	the	functions	by	parts	must	come	together	and	not	show	discontinuity.	Discontinuities	in	the	graphs	are	the	exact	magnitude	of	the	external	force	or	external	moments	that	are	applied.	For	example,	at	x	=	10	in	the	shear	force	diagram,	there	is	a	space	between	the	two	equations.	This	difference	ranges
from	-10	to	15.3.	The	length	of	this	gap	is	25.3,	the	exact	magnitude	of	the	external	force	at	that	point.	In	section	3	of	the	moment	diagram,	there	is	a	discontinuity	of	50.	This	is	from	the	moment	applied	to	50	in	the	structure.	The	maximum	and	minimum	values	of	the	graphs	represent	the	maximum	forces	and	moments	that	this	beam	will	have	under
these	circumstances.	Relationships	between	Load	Diagrams,	Shear	Diagrams	and	Momentum	Since	this	method	can	be	unnecessarily	complicated	with	relatively	simple	problems,	it	can	be	very	helpful	to	understand	the	different	relationships	between	the	load	diagram,	shear	and	moment.	The	first	is	the	relationship	between	a	load	distributed	in	the
load	diagram	and	the	cut-off	diagram.	Since	a	distributed	load	varies	the	shear	load	according	to	its	magnitude,	it	can	be	deduced	that	the	slope	of	the	shear	diagram	is	equal	to	the	magnitude	of	the	distributed	load.	The	relationship,	described	by	Schwedler’s	theorem,	between	the	distributed	load	and	the	magnitude	of	the	shear	force	is:[3]	d	Q	d	x	=
Ã¢Â	q	{\displaystyle	{\frac	{dQ}{dx}}=-q}	Some	direct	results	of	this	is	that	a	shear	diagram	will	have	a	change	of	magnitude	of	points	if	a	point	to	a	bar,	and	a	point	load,	and	a	linear	load,	variable	shear	magnitude	as	a	result	of	a	constant	constant	charge.	Similarly,	it	can	be	shown	that	the	slope	of	the	moment	diagram	at	a	given	point	is	equal	to
the	magnitude	of	the	shear	diagram	at	that	distance.	The	relationship	between	the	distributed	shear	force	and	the	bending	moment	is:	[4]	D	M	DX	=	Q	{\	DisplayStyle	{\	frac	{dm}	{dx}}	=	q}	A	direct	result	of	this	is	that	at	each	point,	the	shear	diagram	crosses	zero	The	moment	diagram	will	have	a	maximum	or	m	Local	cheer.	Also,	if	the	shear
diagram	is	zero	at	a	member	length,	the	moment	diagram	will	have	a	constant	value	over	that	length.	By	calculation	it	can	be	shown	that	a	point	load	will	lead	to	a	linearly	variable	moment	diagram,	and	a	constant	distributed	load	will	lead	to	a	quadratic	moment	diagram.	Practical	Considerations	in	Practical	Applications	The	whole	step-by-step
function	is	rarely	written.	The	only	parts	of	the	step-by-step	function	that	would	be	written	are	the	moment	equations	in	a	nonlinear	portion	of	the	moment	diagram;	This	happens	when	a	distributed	load	is	applied	to	the	member.	For	constant	portions,	the	value	of	the	cut-off	diagram	and/or	moment	is	written	into	the	diagram,	and	â	for	several	linear
parts	of	a	member,	the	start	value,	the	end	value	and	the	slope	or	member	part	are	all	required.	[	5]	See	also	Dobling	Euler:	TEORY	BERNEROLI	TEORY	TEORING	SINGULARITY	MOMENT	#	Example	of	Beam	Calculation	References	^	LIVERRORE	C,	SCHMIDT	H,	Williams	J,	Socrates	S.	“2.001	Mechanics	and	Mater	I,	Fall	2006.”	Lecture	5:	MIT
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