
Libro	de	resistencia	de	materiales	singer	pdf	download	gratis	para	windows	7

http://eelruxe.com/c3?utm_term=libro+de+resistencia+de+materiales+singer+pdf+download+gratis+para+windows+7


25547308.666667	26385913040	42757982746	37439292.95122	12802735560	16700177.868132	34522484.677419	248101678.33333	37223505.055556	15990837.804878	5287593240	61620668.607143	5974345.0909091	58088654.25	4721181504	1503153.8769231	23473302.545455	269494860	9531734.9152542	71351788194	2668958956
35472621.280702	6043059.88	72540448.148148	14547670192	7620030.8953488	24923633.061538	25013988.588235	3457416166	23613974.701754	51287779.772727	17860004.61039	11354195807	88213012433	11434555.680851



♪♪	♪♪	♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪	I'm	sorry.	SELAIRETAM	ED
AICNETSISER:olutÃT90.2	:	MORg05	PH	:	arodaluclaCoÃreP	:	n3ÃicazilacoL223	:	so	ed	DaditnaC	PH	retsaM05phsolrac	retsaM05phsolrac	otneimatropmoc	le	y	,sadadlos	y	sadatcenoc	senoinu	salebircseD.sagiv	ne	etnanoixelfotnemom	y	etnatroc	azreuf	,nisrot	,elpmis	nicamrofed	y	ozreufse	leacilpxE.sotleusersolpmejey	samelborp	0001	isac	rartnocne
smeda,oralc	ejaugnel	nu	noc	odacilpxe	se	oipicnirp	o	nicauce	adac	,ociret	otpecnocadaC.adacilpa	aicneic	al	ed	samar	sarto	ed	y	acincem	y	livic	areinegnied	setnaidutse	arap	laicnese	orbil	nu	,niccurtsnoc	y	oesid	,aicnetsiser	usranimreted	arap	,airaniuqam	y	sarutcurtse	erbos	agrac	ed	senoicca	sal	nanigiroeuq	nicamrofed	y	ozreufse	ed	sotcefe	sol	ed
ocitcrp-ocitlana	oidutsenu	;selairetam	ed	aicnetsiser	al	erbos	otelpmoc	amaronap	nu	adnirb	euq	arbo	anusEypoolFyboiranoiculoS	+	regniS	dnanidreF	,letyP	werdnA	-	selairetaM	ed	aicnetsiseRoiranoiculoS	+	regniS	dnanidreF	,letyP	werdnA	-	selairetaM	ed	aicnetsiseR/SOIRANOICULOS/SELAIRETAM	ED	AICNETSISER/SOYASNE	Y
SELAIRETAM/ORECA	ED	SARUTCURTSE/SARUTCURTSE/ODAMRA	OTERCNOC/LARUTCURTSE	SISILNA/ORECA/emoHSONATCTNOCSOMSOC_VT	SEIRESsoleuS	ed	oirotarobaLSOLUCTRALECXE	SALLITNALPECIDNemoHACILBUPRAGRACSED	OMCOTCATNOCSORTOSON	ED	ACRECAOICINI	//oreinegnI	led	arerbiL	aL	-	oiranoiculoS	+	regniS
dnanidreF	,letyP	werdnA	-	selairetaM	ed	aicnetsiseR784	x	995224	x	415753	x	924292	x	443	)xp(	eziS	debmE	.evoba	nottub	eht	gnikcilc	yb	repap	eht	daolnwod	nac	uoY	.elbaliavanu	yltnerruc	si	weiverp	,yrroSweiverP	gnidaoL	sa​Â​ÃrogetaCrodacsuBRAR	ragracseD	BUPE	ragracseD	FDP	ragracseDecidn​Â​Ã	oreca	ed	selifrep	y	selateM​Â​Â¢ÃsalbaT	.B
ecidn©Â​ÃpA	aicreni	ed	sotnemoM	.A	ecidn©Â​ÃpA	airatnemelpmoc	n³Â​ÃicamrofnI	.51	olut​Â​ÃpaC	ocits¡Â​Ãleni	otneimatropmoC	.41	olut​Â​ÃpaC	selaicepse	sameT	.31	olut​Â​ÃpaC	sadadlos	y	sadatcenoc	senoinU	.21	olut​Â​ÃpaC	sanmuloC	.11	olut​Â​ÃpaC	sadazrofer	sagiV	.01	olut​Â​ÃpaC	sodanibmoc	sozreufsE	.9	olut​Â​ÃpaC	saunitnoc	sagiV	.8	olut​Â​ÃpaC
sadanimretedni	etnemacit¡Â​Ãtse	sagiV	.7	olut​Â​ÃpaC	sagiv	ne	n³Â​ÃicamrofeD	.6	olut​Â​ÃpaC	sagiv	ne	sozreufsE	.5	olut​Â​ÃpaC	sagiv	ne	etnanoixelf	otnemom	y	etnatroc	azreuF	ed	eires	anu	y	selairetam	ed	acinacem	ed	airetam	al	ed	samet	sol	nacilpxe	es	ednod	letiP	rotua	le	rop	selairetam	ed	acinaceM	ed	orbiLNOITPIRCSED784	x	995224	x	415753	x
924292	x	443	)xp(	eziS	debmE2	egaPsemehTreggolByM	oreinegnI	led	arerbiL	7102	thgirypoC	areinegnI	ed	sosruceR	y	soluctrA	,sallitnalP,soiratisrevinU	sorbiL	ritrapmoC	a	odacided	latroP	nu	se	oreinegnI	led	arerbiLaLsortosoN	ed	acrecA!etebrcsuSsarogetaCliG	ed	neruehcS	anA	-	sarutcurtsEII	y	I	omoT	-	azeudnA	ordeP	-	sareterraC	ed	ocirtmoeG
oesiDnicide	am7	-	oiranoiculoS	+	saD	.M	ajarB	-	senoicatnemiC	ed	areinegnI	ed	sotnemadnuFnostaW	y	nildeR	rahtoL	,trawetS	semaJ	-	nicidE	at5	,oluclcerPrelebbiH	.C	.R	-	nicidE	am01	,ACIMNID	:soreinegnI	arap	lairotceV	acinceMrelebbiH	.C	.R	-	nicidE	am01	,ACITTSE	:soreinegnI	arap	lairotceV	acinceMotsiV	sM	oLSOLUCITRASETNEICER.reggolB
ed	agoloncet	al	noC)motA(	soiratnemoc	raivnE:a	esribircsuSlapicnirp	anigPaugitna	adartnEetneicer	sm	adartnE:SOIRATNEMOCSOIRANOICULOS,SELAIRETAM	ED	AICNETSISER,SOYASNE	Y	SELAIRETAM,ORECA	ED	SARUTCURTSE,SARUTCURTSE,ODAMRA	OTERCNOC,LARUTCURTSE
SISILNA,ORECA:sateuqitEypoolFyBSOIRANOICULOSsodanoicaleR	stsoPLARUTCURTSE	SISILNA	#ORECA	#sgaToiranoiculoSorbiLFDP	:otamroFbM71:oamaTloapsE	:amoidIat6:nicidEregniS	dnanidreF	,letyP	werdnA	:rotuAselairetaM	ed	aicnetsiseR:olutT	:ORBIL	LEDSOTADecidnoreca	ed	selifrep	y	selateMsalbaT	.B	ecidnpAaicreni	ed	sotnemoM	.A
ecidnpAairatnemelpmoc	nicamrofnI	.51	olutpaCocitsleni	otneimatropmoC	.41	olutpaCselaicepse	sameT	.31	olutpaCsadadlos	y	sadatcenoc	senoinU	.21	olutpaCsanmuloC	.11	olutpaCsadazrofer	sagiV	.01	olutpaCsodanibmoc	sozreufsE	.9	olutpaCsaunitnoc	sagiV	.8	olutpaCsadanimretedni	etnemacittse	sagiV	.7	olutpaCsagiv	ne	nicamrofeD	.6	olutpaCsagiv
ne	sozreufsE	.5	olutpaCsagiv	ne	etnanoixelf	otnemom	y	etnatroc	azreuF	.4	olutpaCnisroT	.3	olutpaCelpmis	nicamrofeD	.2	olutpaCelpmis	ozreufsE	.1	olutpaC:ODINETNOC.oreca	ed	selifrep	y	selatem	ed	salbat	,aicreni	ed	sotnemom	raised	for	the	realization	of	the	student	SOLUTIONARY	RESISTANCE	OF	MATERIALS	U.T.P.L.	2008	SOLUTIONARY	OF
RESISTANCE	OF	ENGINEERING	MATERIALS	CIVIL	Singer	Ferdinand	L,	Pytel	Andrew;	Material	Resistance,	introduction	to	solid	mechanics;	fourth	edition.	Karen	A.	Romero	M.	U.T.P.L.1	24/07/2008	U.T.P.L.	MATERIAL	RESISTANCE	SOLUTIONARY.	PARTICULAR	TECHNICAL	UNIVERSITY	OF	CIVIL	INGENIERY	CHAPTER	I	ESFUERZO	SIMPLE
103.	Determine	the	maximum	W	weight	that	can	support	the	cables	shown	in	the	P-103	figure.	Efforts	in	AB	and	AC	cables	should	not	exceed	100	MPa,	and	50	MPa	respectively.	The	cross-sections	of	both	are:	400	mm2	for	AB	cable	and	200	mm2	for	AC	cable.	rB	=	rB	=	¢	=	TÉB	200m2	100MPa	=	TAB	400M2	x106	(100)(400)MN	106	TB	=	40kN	109.
In	figure	P-109	is	shown	part	of	the	landing	gear	of	a	plane.	Determine	the	compression	effort	in	the	AB	tornupon	produced	when	landing	by	a	R=20	field	reaction.	KN.	AB	forms	an	angle	of	53.1°	with	BC.	φ	MB	=	0	R(0.65)	+	TÉB	(sen	53.13°)(0.45)	=	0	20(0.65)	+	TÉB(0.36)	=	0	TB	=	36.1	kN	rB	=	36.13	kN	5.5x10-4m2	rB	=	65.72	kN/m2	AARIO
U.T.P.L.	112.	Calculate	the	weight	of	the	heaviest	cylinder	placed	in	the	position	indicated	in	the	P-112	figure,	without	exceeding	the	50MN/m2	effort	on	the	BC	cable.	Depreciate	the	weight	of	the	AB	bar.	The	BC	cable	cross-section	is	100	mm2.	(50x106N⁄m2)(1x10–4m	2)	=	5kN	cos8	=	6	10	8	=	53.13°	sen	53.13°	=	0.8o	cos	53.13°	=	0.6)	M	Ae	=	0
4000(10)	=	4(F)	FIST	=	10000	)	Fy	=	0	W	=	0.6(10000)	W	=	114000N	//sol	3	You	want	to	puncture	a	plate,	as	indicated	in	figure	1-10c,	which	has	a	final	cutting	effort	of	300	MPa.	(a)	Yeah.	D	2)62(	+	2)2.64(​Â​Ã	=	D	Nk62	=	yD	)°Â​Ã06nes(03	=	yD	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	7	0	=	yF	)	Nk2.64	=	sD	Nk)51	+	2.13(	=
sD	)42.0()°Â​Ã06nes(03	+	P	=	sD	0	=	sF	)	Nk2.13	=	P	42.6	=	g2.0	0	=	)42.0()°Â​Ã06nes(03	​Â​Â¢Ã	)2.0(P	0	=	DM	)	2m/NM001	=	to	?=D	)a(	.ortem¡Â​Ãid	ed	mm	02	ed	,D	ne	odautis	rodasap	le	ne	etnatroc	ozreufse	le	enimreteD	)b(	.2m/NM	001	a	odatimil	¡Â​Ãtse	lamron	ozreufse	le	is	BA	arrab	al	ed	ortem¡Â​Ãid	le	enimreteD	)a(	.oirbiliuqe	ne	¡Â​Ãtse	811-P
arugif	al	ne	atneserper	es	euq	adadoca	acnalap	aL	.811	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	6	los//	mm2.14	=	c	m32140.0	=	c	103.34	=	)c(0501	)c(m051.0	=	2m/Nk301x7	°Â​Ã03socNk05	bA	bP	B	=	r	Nk103.34	=	XP	°Â​Ã03soc05	=	XP	2m/Nk301x7	=	.aPM7	=	Br	)b(	los//	mm123	=	b	m123.0	=	b	72.10334	=	)b(000531
)b()m051.0(	N72.10334	.L.P.T.U	=	2m​Â​Â¢ÃN	301x009	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	5	)b()m051.0(	)N45.20668(°Â​Ã03nes	=	2m/N301x009	A	V	=r	N45.20668	=	V	0	=	)301x05(668.0	​Â​Â¢Ã	V5.0	0	=	03socP	​Â​Â¢Ã	03nesV	0	=	XF	)	°Â​Ã03	nes	b	051	=A	N301x05	=	P	2m/N301x009	=	r	)a(	.aPM	7	ed	redecxe	ebed	on	otcatnoc	ed
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=A	=r	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	4	)	A	2D	n	(aPM	001	1	=P	A	.P	=	P	Dn001	=	V	Dn001	=	P	)1(	)10.0(Dn	=	VA	tDn	=	VA	)b(	m330.0	=	t	)61413.0()aPM003(	NM6141.3	t61413.0	NM6141.3	=t	=	aPM003	A	V	=r	NM6141.3	=	V	NM6141.3	=	P	4	2	)m1.0(n	x	.aPM004	=	P	t61413.0	=	VA	tDn	=	VA	)a(	.esranoznup	edeup	euq
ortem¡Â​Ãid	omix¡Â​Ãm	le	eluclac	,mm	01	ed	rosepse	nu	eneit	acalp	al	iS	)b(	.ortem¡Â​Ãid	ed	mm	001	ed	oicifiro	nu	ranoznup	redop	arap	acalp	al	ed	rosepse	omix¡Â​Ãm	le	enimreted	,aPM	004	se	n³Â​Ãznup	le	ne	elbisimda	n³Â​Ãiserpmoc	ed	53	kn	ã	¢	â	€	â	â	â	â	€	x10ã	¢	â	€	â	“4m2	2n	r	=	7.05x10ã	¢	â	€	â“	3m	d	=	2r	d	=	0.01410m	(1000mm/1m)	d	=
14.10mm	(b)	//	Sol	ã¯â	â´	=?	8	Materials	Resistance	Solution	R	=	R	=	R	=	U.T.P.L.	V	at	53.0	N	(0.02)	2	4	53.0	3.1415x10ã	¢	â	€	â	“4	r	=	168.7mn/m2	//	Sol	119.	The	mass	of	the	homogge	bar	©	nea	ab	shown	in	Figure	P-119	is	2000	kg.	The	bar	is	supported	by	a	b	bolt	in	B	and	by	a	smooth	vertical	surface	in	A.	determines	the	diameter	of	the	most
small	bolt	ƒâ¡	limited	to	60	MPa.	The	detail	of	the	support	in	B	is	IDÃƒâ	©	to	the	support	b	shown	in	Figure	P-118	W	=	2000	(9.8)	W	=	19600n)	MB	=	0	as	(8)	ã	¢	â	€	â	€	19600	(3)	=	=	0	AS	=	7350N)	fs	=	0	Bs	=	As	Bs	=	7350n)	Fy	=	0	By	=	W	By	=	19600n	B	=	†	â	’(7350)	2	+	(19600)	2	B	=	20932.81N	9	SOLUTIONARY	OF	STEAT	OF	MATERIALS
U.T.P.L.	V	=	20932.81N	r	=	v	a	v	at	=	r	20932.81n	at	=	60x106n/m2	at	=	3.49x10ã	¢	â	€	â	“6m2,	2	gasators	at	=	2	(gasator)	passionate	=	at	2	at	2	=	nr	2	r	=	j	r	=	j	r	=	j	r	=	j	r	=	j	r	=	j	r	=	j	r	=	j	r	=	j	r	=	j	r	=	j	r	=	j	r	=	J	at	2n	3.49x10ã	¢	â	€	â	“4m2	2n	r	=	7,4529x10ã	¢	â	€	â“	3m	d	=	2r	d	=	2	(7.45x10ã	¢	â	€	â	€	“3m)	d	=	0.0149m	(1000mm/1m)	D	=
14.9mm	//	Sol	10	Materials	resistance	solution	U.T.P.L.	120.	Two	pieces	of	wood,	50	mm	wide	and	20mm	thick	indicates	Figure	P-120.	(a)	Applying	the	ideas	that	are	expressed	in	Figure	1-4,	determine	the	shear	force	and	shear	stress	in	the	union	if	P	=	6000	N.	(b)	Generalize	the	procedure	to	demonstrate	that	the	shear	stress	in	a	section	ƒâ³in
inclined	an	ãgeer	Éžâ¸	with	respect	to	a	transverse	section	of	ãgeworth	Ps	=	6000Sen60Ã‚â	°	Ps	=	5196.1524	Py	=	6000cos60Ã‚	°	Py	=	3000	50	sen60ã‚â	°	=	z	z	=	57.74mm	a	=	bxh	a	=	57.74	(20)	A	=	1154.80mm2)	fy	=	0	600cos60â	°	=	V	V	=	3000N	R	=	R	=	//	SOL	V	A	3000N	1154.80x10ã	¢	â	€	â	“6	m2	11	Material	resistance	solution	R	=
2,598MPA.	U.T.P.L.	//	Sol	(b)	ps	=	psen8	=	Pcos8	sen8	=	c=	A=	a	c	a	sen8	ab	sen8	sen28	=	2cos8sen8	r=	V	A	Pcos8	r	=	ab	sen8	r	=	r=	Pcos8sen8(2)	ab(2)	P2sen8	2SU	L.Q.D	12	AUTERIAL	RESISTANCE	SOLUTIONARY	U.T.P.L	132.	A	pressure	cylindrical	container	is	made	of	steel	plates	that	have	a	thickness	of	20	mm.	The	diameter	of	the	container
is	500	mm	and	its	length	is	3	m.	Determine	the	maximum	internal	pressure	that	can	be	applied	to	you	if	the	steel	effort	is	limited	to	140	MPa.	If	the	internal	pressure	is	increased	until	the	vessel	fails,	outline	the	type	of	fracture	that	would	occur.	t	=	0.02m	D	=	0.5m	L	=	3m	oL	=	140x103kN/m2	F	oL	=	A	gDL	=	2tL	oL	=	g=	g=	g=	gd	2t	D	140x103(2)
(0.02	0.5	g	=	11200	kN/m2	g	=	11.20	MPa.	For	cylinders	in	which	the	pair	has	a	thickness	equal	to	or	less	than	a	tenth	of	its	inner	radius,	the	medium	dry	effort	is	equal	to	the	maximum	effort	that	appears	on	the	inner	surface	of	the	cylinder:	1	10	(0.25)	=	0.02	€	0.025	13	SOLUTIONARY	OF	RESISTANCE	U.T.P.L	134.	A	cylindrical	tank	of	vertical	eye
water	has	8	m	in	diameter	and	12	m	in	height.	If	it	is	to	be	produced	to	the	edge,	determine	the	minimum	thickness	of	the	plates	that	make	up	it	if	the	effort	is	limited	to	40	MPa.	r	=	40x106N/m2	and	=	geso	sgecifico	t	=	sgesor	=?	y	=	P.	g	and	=	1000Kg/m3	(9.8m/s	2	)	and	=	9800N/m2	g	=	yf	g	=	9800	N	=	117	m3	==	D	2t	2	(117600N/m	(8m	40x10
N/m	=	2t	=	0.01176	mm)	U.T.P.L	135.	In	the	cylindrical	tank	of	figure	1-16	the	resistance	of	the	longitudinal	joints	is	480	kN	and	the	transverses,	of	200	kN.	If	the	inner	pressure	is	to	be	1.5	MN/m	2,	determine	the	maximum	diameter	that	can	be	given	to	the	deposit.	g	=	1.5x103kN/m2	g.	r	ot	=	t	=	200kN/m	t.	ot	=	480kN/m	t.	ot	=	g.	r=	t.	ot	g
480kN/m	1.5x103kN/m2	r	=	0.32	r	=	D	=	2r	D	=	0.64	m	ot	=	g.	r	2t	2t.	ot	=	g.	r	r=	r=	2t.	ot	g	2(200	kN/m)	1.5x103kN/m2	r	=	0.267m	D	=	2r	D	=	0.53	m	//sol	La	resistencia	interna	admisible	imprime	de	la	resistencia	de	las	juntas	longitudinales	15	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	UNIVERSIDAD	T​Ã​ÂCNICA
PARTICULAR	DE	LOJA	ESCUELA	DE	INGENIER​Ã​ÂA	CIVIL	CAP​Ã​ÂTULO	II	DEFORMACI​Ã​ÂN	SIMPLE	204.	Una	barra	prism​Ã¡Âtica	de	longitud	L,	secci​Ã³Ân	transversal	A	y	densidad	p	se	suspende	verticalmente	de	un	extremo.	Demostrar	que	su	alargamiento	total	es	MgL	PgL2	,	llamando	M	a	su	masa	total	demostrar	que	tambi​Ã©Ân	​Ã°Â	=	​Ã°Â=	2E
2​Ã​ÂE	a)	q	=	m	r	m	=	q.	r	m	=	q.	A.	y	W	=	m.	g	W	=	F	=	q.	A.	y.	g	P.	L	A.	E	q.	A.	y.	g	dy	​Ã°Â	=	A.	E	qg	L	​Ã°Â=	​Ã​Â	ydy	E	0	L	qg	y2	​Ã°Â=	[	]	E	2	dy	d​Ã°Â	=	qg	L2	​Ã°Â=	[	]	E	2	q.	g.	L2	​Ã°Â	=	2E	b)	​Ã°Â	=	0	q.g.L2	​Ã​Â	2E	(	)	​Ã​Â	A.	q.	g.	L2	,	2AE	M.	g.	L	​Ã°Â	=	2AE	​Ã°Â	=	L.	Q.	Q.	D	AqL	=	M	L.	Q.	Q.	D	16	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES
U.T.P.L.	205.	Una	varilla	de	acero	que	tiene	una	secci​Ã³Ân	constante	de	300	mm	y	una	longitud	de	150	m	se	suspende	verticalmente	de	uno	de	sus	extremos	y	soporta	una	carga	de	20	kN	que	pende	de	su	extremo	inferior.	Si	la	densidad	del	acero	es	7850	kg/m3	y	E	=	200	x	10	¢Ã​Â​Â	3	MN/m2,	determinar	el	alargamiento	de	la	varilla.	Indicaci​Ã³Ân:
Aplique	el	resultado	del	problema	204.	A	=	300	mm2	=	0.0003m2	L	=	150m	W	=	20kN	=	20x103N	=	2040.82Kg	qa	=	7850kg/m3	Ea	=	200x103MN/m2	=	200x109N/m2	M	=	AqL	M	=	(0.0003)(7850)(150)	M	=	353.25	Kg	​Ã°Â	=	​Ã°Â=	q.	g.	L2	2E	(7850)(9.8)(150)2	2(200x109)	​Ã°Â	=	0.004327m	​Ã°Â	=	4.33mm	​Ã°Â=	​Ã°Â=	Sol.	M.	g.	L	2AE	(353.25)(9.8)
(150)	2(0.0003)(200x109)	​Ã°Â	=	0.004327m	​Ã°Â	=	4.33mm	Sol.	17	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	207.	Una	llanta	de	acero,	de	10	mm	de	espesor,	80	mm	de	ancho	y	de	1500	mm	de	di​Ã¡Âmetro	interior,	se	calienta	y	luego	se	monta	sobre	una	rueda	de	acero	de	1500.5	mm	de	di​Ã¡Âmetro.	Si	el	coeficiente	de	fricci​Ã³Ân
est​Ã¡Âtica	es	0.30,	​Ã¿Âqu​Ã©Â	par	se	requiere	para	girar	la	regarding	the	wheel?	Depreciate	the	deformation	of	the	wheel	and	use	E	=	200	GPa,	Plain:	t	=	10mm	=	0.01m	d	=	80mm	=	0.08m	D	=	1500mm	=	1.5m	Wheel:	D	=	1500.5mm	=	1.5005m	=	0.30	T	=?	E	=	200x109N/m2	209.	A	160	mm2	constant	section	aluminum	rod	supports	axial	forces
applied	in	the	points	indicated	in	the	figure.	Yes	E=	70GPa.	Determine	the	length	or	total	bar	shortening.	=	=	10x103(0.8)	160x10â	s	bbbbc(70x109)	â
smbbbbbbbbbbbbbbblblblblblblb0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0b0	15	KN	PAl	10KN	PAl	35	KN	210.	An	aluminium	tube	is	attached	to	a	steel	rod	and
another	bronze	rod,	as	indicated	in	the	P-210	figure,	and	supports	axial	forces	in	the	signs.	Determine	the	value	of	P	with	the	following	conditions:	The	total	deformation	must	not	exceed	2	mm,	nor	the	tensions	must	exceed	140MPa	in	steel,	80MPa	in	aluminium	or	120MPa	in	bronze.	The	set	is	supposed	to	be	conveniently	insulated	to	avoid	panding
and	that	the	elasticity	modules	are	200x103MPa	for	steel,70x103MPa	for	aluminum	and	83x103MPa	for	bronze.	###############################################################################################################	X	140	MPa.	140MPa	=	that	is	the	limit	2P	300x10â	¦6	P
=	0.021MN	P	=	21kN	80MPa	=	2P	600x10â	¦1	P	=	24kN	120MPa	=	3P	450x10â€1⁄4⁄4⁄4⁄4⁄4⁄4a1⁄4a1⁄4a1⁄4a1⁄4a1⁄4a1⁄4a1⁄4a1⁄4a1⁄4a1a1a1a1a1a1a1a1a1a1a1a1a1a1a1a1a1a1a1a1a1a18kn	Sol.	20	Materials	Resistance	Solution	U.T.P.L.	211.	Two	AB	and	CD	bars	that	are	supposed	to	be	absolutely	unlocked	are	articulated	in	A	and	D	and	separated	into	C
by	a	roller,	as	indicated	by	figure	P-211.	In	B,	a	steel	rod	helps	support	the	50	kN	load.	Determine	the	vertical	displacement	of	the	roller	located	in	C.	50	KN	A	B	D	C	E	=	200x109n/m2	T	A	=	300mm2	L	=	3m	B	A	ã	¢	âˆâ	‘Mãƒâ	†	=	0	25	KN	T	(3)	4.5)	=	0	50	KN	T	=	37.5	KN	C	D)	MD	=	0	50	(2)	Of	materials	Énge	=	ãge	°	=	U.T.P.L.	PL	AE	(37.5)	(3)
300x10ã	¢	â	€	â	“6	(200x109)	ãƒ	°	=	0.001875m	by	similarity	of	ã	¢	âˆâ	†	s	ã	¢	â	€	â	€	m	y	=	3m	0.001875m	3y	=	0.0084375	y	=	0.002812m	y	=	2.81mm	Sun.	212.	A	Prismãƒâtico	de	Concrete	m	mass	m	must	be	suspended	from	two	rods	whose	lower	ends	are	at	the	same	level,	as	indicated	in	Figure	P-212.	Determine	the	relationship	of	the	rod
sections,	so	that	the	block	is	not	uneven.	Aluminum	E	=	70	GPA	L	=	6m	ãƒ	°	Éƒâ	†	=	Éƒ	°	Éƒâ	†	1	Qãƒâ	†.	Lãƒâ	†	qãƒâ	†	l.	Lãƒâ	†	l	=	aãƒâ	†.	Eãƒâ	†	aãƒâ	†	l.	Eãƒâ	†	l	2	3	w	(6)	5	w	(3)	=	5	¢	â	€	â	“2	=	(5.14x10	W)	Aãƒâ	†	aãƒâ	†	l	=	8.57Aãƒâ	†	aãƒâ	†	l	=	8.57	Sol.	Tal	a	†	W	22	SOLUTIONARY	OF	STEED	OF	MATERIALS	U.T.P.L.	213.	The	river	bar	AB,	holds	two
vertical	rods	as	shown	in	Figure	P-213,	is	in	horizontal	position	before	applying	the	load	P.	If	p	=	50kn,	determine	the	vertical	movement	of	the	bar.	ALUMINUM	E	=	70	GPA	L	=	4m	A	=	500	mmã‚â²	Steel	E	=	200	GPa	L	=	3m	A	=	300	mmã‚â²	a	b	)?	=	30	KN	30	KN	20	KN	50	KN	23	Materials	resistance	solution	Lãƒâ	†	aãƒâ	†.	Eãƒâ	†	=	qãƒâ	†	l.	Lãƒâ	†	l
ãge	°	Éƒâ	†	1	=	Aãƒâ	†	l.	Eãƒâ	†	l	30000n	(3m)	300x10ã	¢	â	€	â	“6m2	(2x1011n/m2)	=	U.T.P.L.	=	0.0015m	=	1.5mm	20000N	(4m)	500x10ã	¢	â	€	â	“6m2	(7x1010n/m2)	=	3	m	=	2.29mm	mor.	rertical	=	2.29	â	s	1.5	mor.	rertical	=	0.79	mm	Sun.	215.	A	L-length	rod	and	circular	section	has	a	diameter	that	varies	linearly	from	D	to	one	end	to	the	other.
Determine	the	lengthening	that	will	produce	a	P-tight	force.	D	=	2	z	=	and	L	&	D	&	D	=	2d	=	2z	+	d	̄{\cHFFFFFF}{\cHFFFFFF}{\cHFFFFFF00}	=	(a	+	bn)n+1	b(n	+	1)	+	c	=	2	n	&	[(D	=	D	=	D	=	D	=	D	=	D	=	2	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D)	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D
=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	D	=	#1	L	4q	(ay	+	d)	#=	[	]	nE	a(â	s)	0°	=	°	=	4q	nE	4q	nE	[â	s	mark	[â	s	mark	l	1	a(ay	+	d)	1	ad	+	a2	L	]	0	+	1	ad	]	4q	d	d	=	d2	d	=	d
=	d	=	d	216.	A	L-length	rod	and	constant	straight	section,	located	on	a	horizontal	plane	experiences	a	rotation	around	a	vertical	axis	that	passes	through	one	of	its	ends	called	q	to	density	and	w	at	angular	speed.	Demonstrate	qw3L3	that	the	total	lengthening	of	the	rod	is	given	by	=	3E	W	dx	q=	m	=	qr	r	=	Ax	m	=	q.	Ax	25	REQUIREMENTARY	OF
MATERIAL	RESISTANCE	r	=	Lâ	s	¢	=	¢Ü	¢Ü	¢Ü	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	(L	â	¢Ü	¢Ü	)	w2(dx)	2	day	=	A.	E	day	=	¢Ü	=	qw	2	x2	(Lx	â	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü
¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	0°	=	1	=	qw2	L3	L3	(	â£¬£¬	)	E	2	6	qw2L3	3E	L.	Q.	Q.	D	217.	Two	AB	and	BC	aluminum	rods	articulated	in	A	and	C	to	rigid	supports,	as	indicated	in	figure	P-217,	are	joined	in
B	by	a	pin	and	support	the	P	=	20	kN	load.	If	the	rods	have	a	section	of	400	mm2	and	E	=	70	x	103	MN/m2,	determine	the	total	deformations	of	each	and	the	horizontal	and	vertical	displacement	of	point	B.	Consider	yourself	Î±	30⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2o1⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2⁄2odo	A)	Fy	=	0
L=3m	PÃ3B	sen	30	=Sen	30	+	20	0.5pã££	â€	B	=	0.5pbbbbâ	20	ã	¯	â£°	â​¬	â¯	â	â	2	)	FS	=	0	Pã©	Bos30	+	PBã¢	¢	Sen	30	=	0	0	â	â​¬	.87pbgâ	(1.5)	(1)	â€	.5PBBâ	â	THEM	â	​	17.4	kn	pbâ	=	=	=	=	=	=	=	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	=	â	â	â	â	â	â	â	â	â	â	20,	â​¬	-	6	(70x11106)	(ã¢	â€	â€	¢	â"	"	ã¢	â¢¢¢ktime	â¢¢	â	â	â	â	â	â	-	â	â	â¢£	â€	BCos60	â€	â€	¢	â¢¢	â
â€	â€	â€	â€	â€	â	-	ysen60	âsen60	â€	ã¢​¬	â​	-	â€	1.07	â€	â​¢	â​¬	,	0.87x	â€,	)	0.435x	+	0.435y	=	0.4095	â¢	â¢¢°	V	=	3.579	mm	28	soluciã³n	de	resistance	to	u.t.p.l.	M	de	longitia	se	envuelve	con	un	cascar	fund	de	5	mm	de	esperor.	La	fuerza	de	compresiã©	de	cã¡lululo	de	la	productir	uncortamiento	de	1	mm	longitude	de	2	m	de	la	barra	computasta	.	For
el	acero,	e	=	200	x	109	n/M2,	for	el	hierro	Fundido,	e	100	x	109	n/M2	r	=	0.025m	â​®	â®	â​°	â	â¬M.	Solo	2m	=	2m	=	20.005m	Ea	=	200x109n/M2	=	r2	â	â	â	â	-	R1)	n	(0.032	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	GA	​®	â	®	â	â	â	â¬ìììììto	Entre	El	=	=	=	=	4.06	M	â£â£¢¢¢°	=	â	â¢°	K	OA
o	o	o	o	o	o	o	o	o	o	o	o	o	2m	(2m)	2m	(2m)	2m	(2m)	)	100x109	1x10ã¢‚¬	"1oa	=	2ok	pk	=	pa	(2)	29	solution	of	material	resistance	U.T.P.L.	a	=	5.09x10â	s	a.k.	=	PK(2)	8.639x10â	s	a.k.(100x109)	.K	=	2.315x10â	s	a.k.	0.001	=	5.09x10	pa	=	196463.65	0.001	=	2,315x10	pak	=	431	+	2406	+	para.	an	armed	concrete	column	of	250	mm	diameter	is
designed	to	support	an	axial	force	of	400kn	compress.	if	the	admissible	effort	in	the	concrete	is	6MPa	and	in	the	120mpa	steel,	determine	the	section	of	steel	reinforcement	that	will	be	needed.	=	1	0,010	m	=	0,025	m	a	section	wood	column	250	x	250	mm	is	reinforced	by	steel	plates	of	250	mm	wide	and	thickness	t,	in	so	four	side	faces.	determine	the
thickness	of	the	plates	so	that	the	set	can	support	an	axial	load	of	1200kn	without	exceeding	the	admissible	efforts	of	8	MN/m2	in	wood	and	140	MN/m2	in	steel.	1	0	x	1	0	x	140	x	oreca	ed	arrab	aL	.aPG07	ed	E	olud³Â​Ãm	nu	y	2mm	021	ed	aer¡Â​Ã	nu	eneit	oinimula	ed	arrab	adaC	.odacilpa	ayah	es	Nk004	ed	P	lartnec	agrac	al	euq	zev	anu	oreca	ed	arrab
al	ne	ozreufse	le	eluclaC	.mm	09.942	ed	dutignol	anu	eneit	y	oreca	ed	se	lartnec	arrab	aL	.dutignol	ed	mm	00.052	ed	anu	adac	,oinimula	ed	sarrab	sod	erbos	asnacsed	y	elbaicerpsed	asam	eneit	832-P	arugif	al	ed	adig​Â​Ãr	amrofatalp	aL	.832	2m/N601x9.13	=	bo	2m6​Â​Â¢Ã01x009	N69.85782	.L.P.T.U	=	bo	SELAIRETAM	ED	AICNETSISER	ED
OIRANOICULOS	33	2m/N601x81.321	=	ao	2m6​Â​Â¢Ã01x006	N35.01937	=	ao	N	69.35782	=	bT	N	35.01937	=	aT	N	08571	=	aT2	+	bT	bT75.2	=	aT	bT8​Â​Â¢Ã01x41.2	=	aT	9​Â​Â¢Ã01x33.8	)901x38(6​Â​Â¢Ã01x009	)	01x002(	01x006	9	6​Â​Â¢Ã	=	)6.1(	bT	)1(	aT	b	EA	a	EA	)	(=	)	LP	LP	)18.9(301x81	=	aT2	+	bT	m6.1=L	ecnorB	N	08571	=	aT2	+	bT	m1=L
orecA	b°Â​Ã	=	a°Â​Ã	m1=L	orecA	(	0	=	)a(W	​Â​Â¢Ã	)a2(	aT	+	)a(	bT	0	=	aM	​Â​Â¢Ã	.sarrab	sert	sal	ne	ozreufse	le	ranimreteD	.2m/NG	38	=	E	y	2mm	009	ed	n³Â​Ãicces	anu	eneit	ecnorb	ed	arrab	aL	.2m/NG	002	=	E	y	2mm006	ed	n³Â​Ãicces	anu	neneit	oreca	ed	sarrab	saL	.gM81	asam	ed	odig​Â​Ãr	euqolb	nu	salle	ed	ragloc	ed	setna	levin	omsim	le	ne	n¡Â​Ãtse
732-P	arugif	al	ed	sarrab	sal	ed	seroirefni	somertxe	soL	.732	gM	53.22	=	M	gK	26.84322	=	M	)18.9(M	=	)6​Â​Â¢Ã01x009()601x07(2	+	)6​Â​Â¢Ã01x0021()601x7.77(	gM	=	cA	co2	+	aAao	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	23	gM	=	cP2	​Â​Â¢Ã	aP	2m	/NM	7.77	=	ao	2m	/N	00000777	=	ao	)601x07(11.1	=	ao	uco21​Â​Â¢Ã01x11.1	=
ao	uco21​Â​Â¢Ã01x33.1	=	ao21​Â​Â¢Ã01x2.1	901x021	mm	061	erboC	mm042	orecA	mm	061	erboC	)61.0(uco	ucE	L	=	901x002	)42.0(ao	uco	=	aE	L	ao	uc°Â​Ã	=	a°Â​Ã	M	gM	=	cP2	​Â​Â¢Ã	aP	0	=	yF	​Â​Â¢Ã	.M	ed	rolav	omix¡Â​Ãm	le	raluclaC	.aPM041	se	elbisimda	ozreufse	le	y	,aPG002	=	E	,2	mm0021	ed	n³Â​Ãicces	anu	eneit	oreca	ed	allirav	aL	.aPM07	ed
elbisimda	ozreufse	y	,aPG021	=	E	,2mm	009	ed	n³Â​Ãicces	anu	neneit	erboc	ed	sallirav	saL	.532-P	arugif	al	acidni	omoc	,onalp	omsim	nu	ne	sadautis	sallirav	sert	ne	ayopa	es	M	asam	ed	odig​Â​Ãr	etnematelpmoc	euqolb	nU	0.402	0.402	0	0.402	0	0.402	0	0.402	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0,	2	0.2	0.2	0.2	0.2	0.2	0.2	0	As	indicated	in	figure	P-240,	three	30	mm2	steel	wires	of	section	each	support	a	mass	load.	The	initial	lengths	of	the	wires	are	19,994	m,	19,997	m	and	20,000	m.	a)	What	is	the	effort	in	the	long	wire,	if	m	=	600	kg?	b)	If	m	=	200	kg,	determine	the	effort	in	the	shortest	wire.	Employ	E	=	200gn/m2	A	=	300	mm2
L1	=	19,994	m	L2	=	19.997	m	1	L3	=	20,000	m	W	=	600	kg	(9.81m)	=	5886	N	2	S2	5886	(19,994)	ã	°	1	=	0.01961	m	30x10â	€	“6	(200x109)	ã	°	1	=	19.61	mm	3	m	35	resistance	solution.	The	set	in	figure	P-241	consists	of	an	AB	river	bar,	of	despicable	mass,	articulated	in	or	by	means	of	a	bolt	and	fixed	to	the	aluminum	and	steel	rods.	In	the
configuration	shown,	the	AB	bar	is	in	horizontal	position	and	there	is	a	clear	a	=	4	mm	between	the	lower	tip	of	the	aluminum	rod	and	its	articulation	in	D.	Calculate	the	effort	in	the	steel	rod	when	the	lower	tip	of	the	Aluminum	rod	was	articulated	in	support	D.	A	B	0	aluminum	(al)	A	=	400	mm2	e	=	70	GPA	Steel	(a)	A	=	300	mm2	e	=	200	m	4	mm)	mo
=	0.6	ta	â	€	â	€	2Te1	=	0	(1)	Ta	=	2	te1	ñ	•	0aarr	ã	·	0bbrrr	ñ	•	â	€	É	°	1	ã	°	a	=	0.6	1.2	2ã	°	A	=	0.6	2	?	Â	€	â	"tãƒâ	†	1	line	)	(1)	=	(2)	(4x10ã	¢	â	€	â	“3	ã	¢	â	€	â”	tãƒâ	†	1	line	Â	†	1	36	Material	Resistance	Solution	(4x10ã	¢	â	€	â	"3	ã	¢	â	€"	T	ãgeâ	†	1	2	(1.5)	900x10ã	¢	â	€	â	“6	(70x109)	80000	ã	¢	â	€	â”	1.068Tãƒâ	†	1	=	2	tãƒâ	†	1	3.068	tãƒâ	†	1	=	80000
tãƒ	Â	†	1	=	26075.6	N	tãƒâ	†	1	=	26.1	kN	ta	=	2	tãƒâ	†	1	ta	=	52.2	kN	OA	=	52.2	kN	300x10ã	¢	â	€	Homogy	gosh	©	nea	of	​​constant	section	is	embedded	at	its	ends	in	undeformable	supports.	It	supports	an	applied	axial	load,	as	indicated	by	Figure	P-242.	Prove	that	the	reactions	are	given	by	R1	=	Pb/l	and	r2	=	pa/l.	Obsemble	that	these	reactions	are
analogous	to	those	of	a	beam	simply	supported	by	a	transverse	concentrated	load	applied	at	the	same	point.	Ã	¢	âˆâ	‘fs	=	0	p	=	r1	+	r2	p	r1	=	p	ã	¢	â	€	â	€	rt	ˆÂ	†	2	R	1A	R	2B	AE	=	AE	R	1	A	=	R	2B	R	1	A	=	(P	ã	¢	â	€	â	"R1)	B	37	SOLUTIONARY	OF	STEEDS	OF	MATERIALS	U.T.P.L.	R	1	a	=	pb	ã	¢	â	€	â	"r1b	r1a	+	r	1b	=	pb	r1	(a	+	b)	=	pb	r1	=	pb	a	+
b	(a	+	b)	=	l	r1	=	r2	=	pb	l	r	1a	b	pb	.a	R2	=	A	+	B	B	R2	=	R2	=	Pba	B	(A	+	B)	Pa	L	R2	=	P	ã	¢	â	€	â	"R1	R2	=	P	ã	¢	â	€"	R2	=	Pb	l	Pl	ã	¢	â	€	â	€	LR2	=	P	(l	ã	¢	â	€	â	”b)	lr2	=	pa	pa	r2	=	l	38	SOLUTIONARY	OF	STEAT	OF	MATERIALS	U.T.P.L.	244.	The	bar	represented	in	Figure	P-244	is	firmly	embedded	at	its	ends.	Determine	the	efforts	in	each
material	when	the	axial	force	is	applied	p	Â²	e	=	70	g	pa	ãƒ	°	a	=	ãge	°	a1	pa	(0.3)	1200x10ã	¢	â	€	â	“6	(200x109)	=	pa1	(0.2)	900x10ã	¢	â	€	3.17x10ã	¢	â	€	â	“9	pa1	pa	=	2,336	pa1	ta	pa)	fs	=	0	ã	¢	â	€	â”	pa	+	p	=	pa1	ã	¢	â	€	â	€	”2.586Pa1	+	200	=	pa1	200	=	3,536Pa1	pa	p	pal1	=	56,561	kN	OA1	=	56.561	900x10ã	¢	â	€	â	“6	OA1	=	62.8	mn/m2	ã	¢	â	€
â”	2.586Pa1	+	200	=	Pa1	Pa1	=	143.44	KN	OA	=	143.44	KN	1200x10ã	¢	â	€	â	€	/m2	39	RESISTANCE	OF	MATERIALS	U.T.P.L.	246.	A	rod	is	made	up	of	three	different	parts,	as	shown	in	figure	P-246,	and	supports	axial	twists	P1	=	120kN	and	P2	=	50kN.	Determine	efforts	in	each	material	if	the	ends	are	firmly	embedded	in	rigid	and	undeformable
knots.	P210	=	170	P2	As	shown	in	figure	P-251	a	rigid	beam	of	despicable	mass	is	articulated	in	O	and	subjected	by	two	rods	of	different	lengths;	but	otherwise	habits.	0.75	pb	=	0.75	pb	A	rigid	beam	of	despicable	mass	is	articulated	at	one	end	and	suspended	from	two	rods.	The	beam	is	initially	in	horizontal	position	and	then	the	P	load	is	applied.
Calculate	the	vertical	movement	of	the	load	if	P	=	120kN.	Steel	A=600	mm2	E=200	GPa	L=4	m	3m	Aluminiumbt	bt	at	m3	m	m	64.3	=	h	â°	=	â£h	shom	nk	01	ECNORB	ECNORB	m3=l	ora	,2m/	n	901	x	38	=	be	,2m/	n	9002	=m	arap	.Adac	ne	necerea	Euq	Senoisnet	Sal	Ranimreted	,asnet	in	Ajolf	in	Abatse	Sert	Sal	ed	Angin	Agrac	al	Racilpa	ED	edna	Euq
Odneinopus	.552-P	A	STARF	AL	Ne	acidni	essim	,	SALLIRAV	SERT	.L.T.T.U.u	Selairetam	Ed	Aicnetser	ed	Oiranoiculos	44	NK	55.74	=	P	33.35574	=	p	)6â	11x003(5	+	)(5	+	).	ba	Bo5	+	Ao2	=	P6	BP5	+	AP2	=	P6	=	P6	=	)6(p	â€â€â	)5(	BP	+	)2(	Ap	.Oyus	le	Adecxe	Ecnorb	Le	Euq	nis	2m/Nk	021	ed	Elbisimda	Ozreufse	US	¡áưbasapbos	on	ORECA	LE
OTNAT	ROP	,	2m/NK	7.211	=	Ao	2M/N	601x7.211	=	AO	)601x07(16.1	=	Ao	Bo1	¢01X5.1	901x38	pm	m3	m3	2	bo	9	=	01x002	3ao	AE	B	e	=	Blbo	alao	m2	bâ£ư	=	aâ¢¢¢	2=L	Apg	38=e	â€â)5(	BP	+	)2(	ap	m	3=l	apg	002=e	â22â2â2â2â2â2â2â	QUELM	009=A	oreca	0	=	â†Sơơơơth	)	?2M/NM	07	ed	ecnorb	le	ne	ominââââm	2M/NM	021	ed	Ozreufse	if
redcexe	nisacilpa	eraq	yaknv	opinn	°	.352-P	A	START	AL	ARTSEUM	ES	NââºÒges	,Exnorb	Ed	Anu	y	Oreca	Ed	Allav	What	Ed	Adidnetxe	n	adlucitra	â°SE	Selairetam	Ed	Aicnetser	ed	Oiranoiculos	34	mm	29.2	=	Yâ£ưâ¢€â€TR,	yâ€â01x2	=	yâ¢°â£	yâ£ư	=	X	+	â†â£ưâ£¢°â°â¢°â¢£	6	â†â â°â£ưâ¢¢£lowa	417.0	=	Ap	1AP	417.0	=	Ap	n	79.19637	=	1AP	0	=a	=
)6(1AP	+	000006	â€â€â€p	241.2	0	=3	(1AP	00006	)6	(	1AP	+	)5(021	â€â€â	)3(	ap	0	=	â†â†Mâ	)3(	ap	0	â†m	)	1AP	417.0	=	Ap	1AP	1A	1AP	1AM“â€â01x39.7	=	AP	6	3	)	1P	8â€ã¢€â0167.4(	=	)	Ap	8â€â€â01x33.3(1	1	1	1	6	3	3	3	3	3	m¢°â°â°â°.	“â€ã¢01x67.4	=	1aâ°ã901(	גx07(6â€â€â01x001	)3	(	1AP	=	1aâ£¢¢€â€T	â¢£ư	)901x02(6â€â€ã¢€â01X006	)4(	Ap
=¢£ư	p	m2	m	3=l	apg	07=e	â2	â	Q	have	Fy	=	0	TÃ©	+	2TBcos30	=	10	Consider	that	the	angles	do	not	change	10	kN	a°B	=	0.87ÃoÃo	PB	LB	=	0.87	PÃ.	LÃ.	A	BE	B	(3.46)PB	83x109	AÃ.EÃ)	=	0.87	200x109	4.17x10	Â	Â	Â1	PB	=	1.5x10
Â1⁄1⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄41⁄43o1⁄41⁄41⁄21⁄4o1⁄2o1⁄4o1⁄4o1⁄43o1⁄43o1⁄4o1⁄4o1⁄4o1⁄2o1⁄4o1⁄4o1⁄4o1⁄2o1⁄4o1⁄4o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1⁄2o1⁄2o1⁄2o1o1⁄2o1o	Three	AB,	AC	and	AD	bars	are	articulated	in	A	to	support	a	P=	20kN	load	together,	as	indicated	in	the	P-256	figure.	The
horizontal	displacement	of	point	A	is	prevented	by	a	short	horizontal	AE	rod	that	is	supposed	to	be	infinitely	rigid.	Determine	the	efforts	in	each	bar	and	total	strength	in	AE.	For	the	steel	bar,	A	=	200	m2	and	E	=	200	GPa,	and	for	each	of	the	aluminium	bars,	A	400	mm2	and	E	=	70	GPa.	Aluminium	E	P.S.	45	=	A.D.	§	30	=	A.D.	1	AB(3.46)	1	AB(4.24)	=
.	(200x10)	A	150	mm2	section	steel	rod	is	attached	at	the	end	to	two	fixed	points,	being	stretched	with	a	total	strength	of	5000	N	to	20Âo	C.	Calculate	the	effort	of	the	rod	to	-20ÂoC	What	temperature	will	the	effort	be	cancelled?	Î±	=	11.7Âμm/(mÂc)	and	E	=	200	x	109	N/m2.	A=150	mmÂ2	P=5000	N	atÂo=20ÂoC	ï¤T	ïÓP1	¢ÜP1	+	¢ÜT	or	L	=	PL	AE
+	Î±Lâ	(5T	L	(5000)L	=	+	(11.7x10¢Ü)	9	(150x10	%	=	1⁄2⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄2o1⁄2o1⁄2o1⁄2o1⁄2o	=	1⁄2o1⁄2o1⁄2o1⁄2o1⁄2o1o1o1⁄2o1⁄2o1⁄2o1⁄2o1⁄2o1⁄2o1⁄2o1o1o1o1o1⁄2o1o1o1o1o1o1o1o1o1o1o1o1o1o1o1⁄2o1o1o1⁄2o1o1⁄2o1⁄2o1o1o1o1o1o1oU.T.P.P.L.	T	=	(20	ã	¢	re	+	14.24	ã	¢	a)	t	=	34.24	ã	¢	to	264.	A	10	mm	steel	from	epesor	and	75	mm	wide	is
created	by	a	motive	wheel,	90	°	C,	temperature	to	anyone	of	the	wheel	wheel,	which	is	20	°	C.	Determine	the	present	of	contact	between	the	temperature	of	20	°	C.	deformation	of	the	deformation	produced	by	the	president	of	the	president	=	11.7ã	¢	1.7ã	¢	1.7ã	¢	1.7	1.7	1.7	¢	1.7ã	¢	1.7ã	¢	1.7ã	¢	1.7ã	¢	1.7	°	C)	y	=	200	x	103	n/m2	aj	â	€	€	=	0.075
(0.01)	Aj	â	€	2,545m2	wheels	at	=	(0.9	+	0.075)	at	=	t	ã	£	°	7x10	â‚¬	â	€	6)	(6)	(6)	(2nxx0.	9)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	(90)	90)	(90)	(90)	(90)	(90)	(90x10)	0000-0	ã	£	°	R	=	(11.7x10	"6)	(50)	(50)	(50)	(50)	(50)	(50)	(50)	(50)	(5.31x10	"3	m	70026.53	0.06825	O	=
1026029.67	N/m2	O	=	P.	R	T	1026029.67	=	P	(0.97001)	0.9	923426.70	=	0.91	P	=	1014454.62	N/m2	p	=	1.015	mn/m2	265.	A	hoop	ring	from	thick	Ter	The	internal	meter	is	600	mm	to	perfectly	adjust	to	the	other	15	mm	throat,	a	temperature	of	the	130	°	C.	The	wide,	the	same	for	two,	is	100	mm.	Determining	the	present	of	contact	between	i	amasly
when	the	temperature	of	the	diside	is	20	°	C.	EA	=	200GPa	=	11.7ã	¢	1.7ã	¢	1.7ã	¢	1.7ã	¢	1.7ã	¢	1.	In	‚¬	195)	(0.310x2n)	(110)	(110)	(110)	B	l2	=	1.884	ã	¢	â‚¬	-	3.94x10	â‚¬	-	3	L2	=	1,8800	m	L2	=	2nr2	1.880	=	2nr2	R2	=	0.29921	m	Touch:	L1	=	2n	(0.30)	L1	=	1,884	m	L2	=	L2	ã	¢	â‚¬:	ã	£	°	L2	=	¢Ã​Â​Â	2.425x10¢Ã​Â​Â3	L2	=	1.881	m	L2	=	2nr2	1.881
=	2nr2	r2	=	0.29945	m	El	radio	del	acero	se	disminuye	menos	que	el	del	bronce	​Ã°ÂBT	¢Ã​Â​Â	​Ã°ÂBP	=	​Ã°Â​Ã​ÂT	¢Ã​Â​Â	​Ã°Â​Ã​ÂP	3.94x10¢Ã​Â​Â3	¢Ã​Â​Â	PB	LB	=	2.425x10¢Ã​Â​Â3	+	A	BE	B	0.001515	=	P​Ã​Â	L​Ã​Â	A​Ã​ÂE​Ã​Â	P​Ã​Â	L​Ã​Â	PB	LB	+	A​Ã​ÂE​Ã​Â	ABEB	0.001515	=	P	(	0.001515	=	P	(	L​Ã​Â	A​Ã​ÂE​Ã​Â	+	LB	A	BE	B	1.884	A​Ã​Â(200x109)	)	+	1.884	AB	(83x109)	)
0.001515	=	P(6.28x10¢Ã​Â​Â9	+	1.1349x10¢Ã​Â​Â8)	0.001515	=	P(1.762x10¢Ã​Â​Â8)	59	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	P	=	85981.84	N	A​Ã​Â	=	0.21(0.015)	A​Ã​Â	=	0.0015m2	AB	=	0.1(0.02)	AR	=	0.002m2	AT	=	(0.1)(0.035)	AT	=	0.0035	m2	o=	85981.84	0.0035	o	=	24566240	N/m2	o=	P	=	P.	r	t	24565240(0.035)	0.3	P	=
2866061	N/m2	P	=	2.87	MN/m2	51	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	266.	A	una	temperatura	de	20​Ã°ÂC	se	coloca	una	plancha	r​Ã​Âgida	que	tiene	una	masa	de	55	Mg	sobre	dos	varillas	de	bronce	y	una	de	acero,	como	se	indica	en	la	figura	P-266.	​Ã¿ÂA	qu​Ã©Â	temperatura	quedar​Ã¡Â	descargada	la	varilla	de	acero?	Datos
Acero:	A	=	6000	mm	2,	E	=	200	x	109	N/m2	y	​Ã±Â	=	11.7​ÃµÂm/(m​Ã°Âc).	Bronce	(cada	una):	A	=	6000	mm2,	E	=	83	x	109	N/m2	y	​Ã±Â	=	19​ÃµÂm/(m​Ã°Âc).	55Mg	W	=	55x10¢Ã​Â​Â3kg(9.81m/s2)	W	=	539.55	kN	Acero	Bronce	Bronce	​Ã°Â	=a	L¢Ã​Â​ÂT	​Ã°ÂBT	=	​Ã°Â​Ã​ÂT	¢Ã​Â​Â	​Ã°ÂBP	(19x10¢Ã​Â​Â4)(0.25)¢Ã​Â​Ât	=	11.7x10¢Ã​Â​Â6(0.3)¢Ã​Â​Ât	+
269.775(0.25)	600x10¢Ã​Â​Â6(83x106)	0.00000124¢Ã​Â​Ât	=	1.354x10¢Ã​Â​Â3	¢Ã​Â​Ât	=	109.22	​ÃªÂ	t	=	109.22	​ÃªÂ	+	20	​ÃªÂ	t	=	129.22	​ÃªÂ	52	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	ACERO	ACERO	BRONCE	267.	A	una	temperatura	de	20​Ã°ÂC	hay	un	claro	¢Ã​Â​Â	=	0.2	mm	entre	el	extremo	inferior	de	la	barra	de	bronce	y	la	losa
r​Ã​Âgida	suspendida	de	las	dos	barras	de	acero,	seg​ÃºÂn	se	muestra	en	la	figura	P-267.	Despreciando	la	masa	de	la	losa,	determine	el	esfuerzo	en	cada	barra	cuando	la	temperatura	del	conjunto	se	eleva	a	100​Ã°ÂC.	Para	la	barra	de	bronce,	A	=	600	mm	2	,	E	=	83	x	10	9	N/m2	y	​Ã±Â	=	18.9​ÃµÂm/(m​Ã°Âc).	Para	cada	barra	de	acero,	A	=	400	mm2,	E	=
200	x	109	N/m2	y	​Ã±Â	=	11.7​ÃµÂm/(m​Ã°Âc).	800	mm	0.280	=	0.693	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	U.T.P.L.	268.	An	aluminum	and	another	bronze	cylinder,	centered	perfectly,	ensure	between	two	rough	plates	that	can	be	arrested	by	two	steel	screws,	as	seen	in	Figure	P-268.	At	10	°	C	there	are	no	axial	forces	together
with	the	device.	Determine	the	tensions	in	each	material	at	90	°	C,	with	the	following	data:	0.75	x	0.75	x	0.75	x	0.80	x	0.2	x	0.80	x	0.2	x	3.0	x	3,	0	x	3.0	x	3.2	x	3.0	x	3.0	x	3.0	x	3.0	x	3.2	x	3.0	The	bar	composed	of	figure	P-273,	is	firmly	subject	to	undeformable	supports.	An	axial	force	p	=	200kn	is	applied	at	a	temperature	of	20	°	C.	Calculate	the	efforts
in	each	material	at	the	temperature	of	60	°	C.	Î	±	=	11.7î¼m/(m	°	C)	for	steel	and	î	±	=	######################################################	######	#######################################################################################	P1	=	T1	=	T1	=	T1
=	1	=	1	=	1	=	1	=	000002in	figure	P-277.	If	the	AB	bar	stays	in	a	horizontal	position	at	a	given	temperature,	calculate	the	ratio	of	rod	areas	to	keep	the	AB	bar	horizontal	at	any	temperature.	Depreciate	the	mass	of	the	AB	bar.	A	B	0	Aluminium	E=70	GPa	L=8	m	Steel	E=200	GPa	L=	8	m	α	=	23.0μm/(m°c)	Aluminium	α	=	11.7μm/(m°c)	Steel.	ðT:	Aely
1	—	ðPe1	=	ðTa	—	ðPa	a	LE1⁄4	Ae1	Ae1	Ee1	=a	The	vocaT	—	PaLa	AaEa	Pe1	Ae1	Ae1	Pa	(23x10–6	cabin)	A	horizontal	rigid	bar	of	despicable	mass	is	connected	to	two	rods	as	shown	in	figure	P-278.	If	the	system	is	originally	free	of	effort,	determine	the	temperature	change	that	will	cause	a	60MPa	voltage	effort	in	the	steel	rod.	α	=	18.9μm/(m°c)
Bronze	α	=	11.7μm/(m°c)	Steel	A=900	mm2	E=200	G02	L=3	m	ðBT	—	ðBP	ð102	m	PB	(2)	U.T.P.L.	279.	For	the	set	shown	in	the	P-279	figure,	determine	the	effort	in	each	of	the	two	vertical	rods	if	the	temperature	rises	40°	C	after	the	P	=	50	kN	load	is	applied,	Depreciate	the	deformation	and	mass	of	the	AB	horizontal	bar.	Steel	A=600	mm2	E=200
GPa	A=900	mm​Ã²Â	E=70	GPa	3m	3m	4m	3m	3m	50	kN	​Ã±Â	=	23.0​ÃµÂm/(m​Ã°Âc)	Aluminio	​Ã±Â	=	11.7​ÃµÂm/(m​Ã°Âc)	Acero.	)	M​Ã​Â	=	0	P​Ã​Â1	(3)	+	P​Ã​Â	(6)	=	50x103	(9)	P​Ã​Â1	=	150x103	¢Ã​Â​Â	2P​Ã​Â	(1)	​Ã°ÂaP	+	​Ã°ÂaT	​Ã°Â​Ã​Â1P	+	​Ã°Â​Ã​Â1T	=	6	3	​Ã°ÂaP	+	​Ã°ÂaT	=	2(​Ã°Â​Ã​Â1P	+	​Ã°Â​Ã​Â1T)	(2)	Pa	(4)	+	(11.7x10	(600x10¢Ã​Â​Â6)(200x109)	6	)(4)(40)
Pa1	(3)	+	(23x10¢Ã​Â​Â6)(3)(40)]	=	2	[(900x10¢Ã​Â​Â6)(70x109)	3.33x10¢Ã​Â​Â8	Pa	+	1787x10¢Ã​Â​Â3	=	9.52x10¢Ã​Â​Â8	Pa1	+	5.52x10¢Ã​Â​Â3	3.33x10¢Ã​Â​Â8	Pa	+	9.52x10¢Ã​Â​Â8Pa1	=	3.65x10¢Ã​Â​Â3	(3)	(1)	en	(3)	3.33x10¢Ã​Â​Â8	Pa	+	9.52x10¢Ã​Â​Â8	(150x103	¢Ã​Â​Â	2P​Ã​Â	)	=	3.65x10¢Ã​Â​Â3	60	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.
2.238x10¢Ã​Â​Â7	Pa	=	17.95x10¢Ã​Â​Â3	Pa	=	80206	N	(Tensi​Ã³Ân	)	Pa1	=	¢Ã​Â​Â10412	N	N	(comgresi​Ã³Ân)	Esfuerzos:	o​Ã​ÂL	=	10412	N	(900x10¢Ã​Â​Â6)m2	o​Ã​Â1	=	11.56	MN/m2	o​Ã​ÂL	=	80206	N	(600x10¢Ã​Â​Â6)m2	o​Ã​Â1	=	134	MN/m2	61	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	UNIVERSIDAD	T​Ã​ÂCNICA	PARTICULAR	DE	LOJA
ESCUELA	DE	INGENIER​Ã​ÂA	CIVIL	CAP​Ã​ÂTULO	III	TORSI​Ã​ÂN	304.	Calcular	el	m​Ã​Ânimo	di​Ã¡Âmetro	de	un	​Ã¡Ârbol	de	acero	que,	sometido	a	un	momento	torsionante	de	14	kN	.	m,	no	debe	experimentar	una	deformaci​Ã³Ân	angular	superior	a	3​Ã°Â	en	una	longitud	de	6	m.	​Ã¿ÂCu​Ã¡Âl	es	entonces	el	esfuerzo	cortante	m​Ã¡Âximo	que	aparecer​Ã¡Â	en
​Ã©Âl?	Use	G	=	83	GN	/m2	8=	J=	T.	L	J.	G	T.	L	8.	G	(14x103N)(3m)	J=	(3)	(	n	)	(83x109)	180	J	=	1.932x10¢Ã​Â​Â5m4	J	=	n.	d4	32	[(1.932x10¢Ã​Â​Â5)(32)]	1/4	n	=d	d	=	0.118	m	d	=	118	mm	rmas	=	T.	r	J	14x103Nm	(	rmas	=	0.118	2	1.932x10¢Ã​Â​Â5m4	m)	rmas	=	43MN/m2	62	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	305.	En	un
​Ã¡Ârbol	macizo	de	5m	de	longitud,	en	el	que	el	​Ã¡Ârbol	total	de	torsi​Ã³Ân	es	de	4​ÃºÂ,	el	esfuerzo	cortante	m​Ã¡Âximo	es	de	60	MPa.	Si	G=	83GPa,	calcular	su	di​Ã¡Âmetro.	​Ã¿ÂQu​Ã©Â	p​Ã²Âtencia	podr​Ã¡Â	transmitir	a	20r/s?	rmas	=	T.	r	J	60x106	=	T.	r	J	60x10	6J	=	T.	r	60x106J	r	T=	=T	(1)	P	2nf	P	=	T.	2n.	f	P	=	(0.0130)(2n)(20)	P	=	1.64	MK	8=	T.	L	J.	G
8.	J.	G	L	n	4(	)	(J)(83x109)	180	T	=	5	T=	T	=	1158898623	J(N.	m)	T	=	1158.90	J	(MN.	m)	(2)	(1)	=	(2)	60x106J	=	=	BT	)3(n2	s/m	.N301x54	=	¢ÂT	s/m	.N	77.597	=	BT	.L.P.T.U	####	#############################################################################################	####
##################################################################################	########################################################################################
###############################################################################	####	###########################################################################	B.ÃT	=	B.samr	=	B.samr	4m6)	walâ01x11.3	=	BÃJ	23	=	¢ÂBJ	4)570.0(n	4m7	\â01x41.6	=
BÃJ	23	4)50.0(n	=	BmJS/m	.N2M/N	13831154	=	â†ãưorr	3)50.0	(N	)62.7011(61	.p.t.u	=	â†Samr	Selairetam	ed	Aicnetam	1	ö	3d	3D.	bt	bt585.1	=	301x3	Bt585.0	=	301x3	bt	+	â†ãư	=	t	)1(	ne	)2(	Bt	585.0	=	â†	haveth	bt	5â01x74	=	â†ãư	5â€â€â€â01x269.1	)901x53()6â€â€TREE	†St	â†ãƠÒ8	)1(	Bt	+	â†â†St	4m6â“â€â01X94.2	=	BJ	23	)450.0	â€Tr.	”â€â
4D(n	=	BJ	=	BJ	4m7â“â€â€â01x41.6	=	â†S°	23	4)50.0(n	23	4	DN	G.J	l.t	=	â†	â†	â†	â†	â†	âJ.	=8	.Oreca	le	arap	2m/ng	38	=	g	y	ecnorb	le	le	arap	2m/ng	53	=	G	.m.nk	3	ed	Rosrot	Rap	when	an	otnujnoc	le	etemos	esnauc	lairetam	adac	ne	ozreueufse	omixâ¡	.	LED	Sometxe	Sol	Ne	Sodinu	etnemrif	selairetam	sobma	odnatse	,dunignol	amdin	ed	al	ed	y
ortemâ¡â¡ÙID	ed	ed	ed	ed	ed	ed	oreca	ed	if	orted	ed	roiretxe	orted	roiretxe	ort	roiretxe	ought	.713	.l.t.u	Selairetam	ed	Aicnetser	ed	Oiranoiculos	â£°ã‚92.1	=	8	n	)	081	(	Dar	5220.0	=	8	]3)3(	â€â€â€â€â€Tr	3([	03]3ââ€â€â€â€â€â€â€â€â€âSâ€â€â€âSâ)	3	(	03]	3	(	3â)	3(	3â”ââââUM.	€â	90.2	=8	=8	0	xd4â€â€â€Tr	3	(	â'â’ã†	90.2	=	8	3	xd4â-	Â	)301x38(4)x
+	3()8	â€â€TREE	to.	4)x10.0	+	30.0(	n	XD	=	8d	=	8d	4)x	+	3(4)22â€â€TREE	to	see.	€â01x3(	=	4)x10.0	+	30.0(	=	xj	23	4)x10.0	+	30.0(N	x10.0	+	30.0	=	xd	)x500.0(2	+	30.0	=	xb5	=	510.0	y	2m/NM	301x38	=	G	esu	.m.n	071	ed	Rosrot	Rap	when	emitsnort	is	nâ³ãגisrot	ed	latot	olugnâ¡â¡Ò�elbaicerpa	ttigerpa	tnold	sâerp	sally	ơ	ADLA	ADILâ¡â¡Ì	have	a
Euq	Odneinotus	.Or	le	ne	MM03	Atsah	Omertxe	if	mm	mm	mm	Aicnetser	ed	Oiranoiculos	96	â£°ã‚624.0	=	8	)	081	n	(	24.42	=	8	09.91	=	8518.0	09.91	=301x38(6â	¢€T.	1.0(n	g	.8	l	.t	=	dâ†ãư	mm	46.96	=	D	m	2â€â€â01x469.6	=	d	3m4â-“â€â€â01x3873.3	=	3d	61	=	301x06	3	dn	t61	3Dn	)dt	+	=	=	45.11	MN/m2	T​Ã​Â	=	T	¢Ã​Â​Â	TB	T​Ã​Â	=	3x103	¢Ã​Â​Â
1892.74	T​Ã​Â	=	1107.26	N.	m	16TB	.D	rmasB	=	n(D4	¢Ã​Â​Â	d4)	rmasB	=	16(1892.74)(0.075)	n(0.0754	¢Ã​Â​Â	0.054)	rmasB	=	28474030	N/m2	rmasB	=	28.5	MN/m2	318.	Un	​Ã¡Ârbol	compuesto	est​Ã¡Â	construido	con	tres	materiales	diferentes	y	sujeto	a	dos	pares	aplicados	seg​ÃºÂn	se	ilustra	en	la	figura	P¢Ã​Â​Â318.	(a)	Calcule	el	m​Ã¡Âximo	esfuerzo
cortante	desarrollado	en	cada	material.	(b)	Calcule	el	​Ã¡Ângulo	de	rotaci​Ã³Ân	del	extremo	libre	del	​Ã¡Ârbol.	Use	los	siguientes	valores:	G​Ã​Â1	=	28	GN/m2;	Gac	=	83	GN/m2;	GB	=	35	GN/m2	J​Ã​ÂB	=	nd4	32	n(0.1)4	J​Ã​ÂB	=	32	J​Ã​ÂB	=	9.82x10¢Ã​Â​Â6m4	JBD	=	JBD	=	nd4	32	n(0.075)4	32	JBD	=	3.11x10¢Ã​Â​Â6m4	(1)	T​Ã​Â1	=	T	72	SOLUCIONARIO	DE
RESISTENCIA	DE	MATERIALES	U.T.P.L.	T​Ã​Â​Ã¢Â	=	T	¢Ã​Â​Â	4x103	(2)	T​Ã​Â	=	¢Ã​Â​Â1.5x103	N.	m	rmas​Ã​Â	=	rmas​Ã​Â	=	16T​Ã​Â	nd3	16(1.5x103)	n(0.075)3	rmas​Ã​Â	=	18108396	N/m2	rmas​Ã​Â	=	18.11	MN/m2	rmasB	=	rmasB	=	sol.	16T​Ã​Â	nd3	16(1.5x103)	n(0.075)3	rmasB	=	18108396	N/m2	rmasB	=	18.11	MN/m2	sol.	TB	=	T	¢Ã​Â​Â	4x103	+	T1	1.5x103
=	T	¢Ã​Â​Â	4x103	+	T1	(3)	T1	=	5.5x103	¢Ã​Â​Â	T	T	=	T​Ã​Â1	+	T​Ã​Â	+	TB	T	=	T	+	T	¢Ã​Â​Â	4x103	+	1.5x103	T	=	2.5x103	16T	rmas​Ã​Â1	=	rmas​Ã​Â1	=	nd3	16(2.5x103)	n(0.1)3	rmas​Ã​Â1	=	12732406	N/m2	rmas​Ã​Â1	=	12.73	MN/m2	sol.	73	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	8=	T.	L	J.	G	8=	1.5x103(1.5)	(3.11x10¢Ã​Â​Â6)(35x109)	8	=
2.067x10¢Ã​Â​Â2rad	(	U.T.P.L.	180	)	n	8	=	1.1843​Ã°Â	8	=	1​Ã°Â11r3.48rr	319.	En	el	​Ã¡Ârbol	de	la	figura	P¢Ã​Â​Â319,	firmemente	empotrado	en	sus	extremos,	la	porci​Ã³Ân	AB	tiene	75	mm	de	di​Ã¡Âmetro	y	es	de	bronce,	con	r	​Ã​Â	60	MN/m2	y	GB	=	35	GN/m2.	La	porci​Ã³Ân	BC	es	de	acero,	de	50	mm	de	di​Ã¡Âmetro,	r	​Ã​Â	80	MN/m2;	Gac	=	83	GN/m	2.	Si
a=	2	m	y	b=1.5	m,	determinar	el	par	torsor	m​Ã¡Âximo	T	que	puede	aplicarse	en	el	punto	B	de	uni​Ã³Ân	de	las	dos	partes.	¢Ã​Â​ÂM	=	0	T​Ã​Â	+	TB	=	T	(1)	8​Ã​Â	=	8B	T​Ã​Â	.	L​Ã​Â	TB	.	LB	=	J​Ã​Â.	G​Ã​Â	JB.	GB	T​Ã​Â	.	(1.5)	(6.14x10¢Ã​Â​Â7)(83x109)	=	TB.	(2)	(3.11x10¢Ã​Â​Â6)(35x109)	2.934x10¢Ã​Â​Â5	T​Ã​Â	=	1.837x10¢Ã​Â​Â5	TB	T​Ã​Â	=	0.624	TB	en	(1)	T​Ã​Â	+	TB	=
T	0.624	TB	+	TB	=	#####	##########################################################################################################	8.4691	6794	8.4691	6794	BT	=	=	K=	a	b	a	b	a	b	a	b	:)1(	eD	m	.N	6794	=	m	.N	8.4691	=	5730.0	)6	magnetâ01x11.3(601x06	520.0	)7
са01x41.6(601x08	=	BT	=	.ÃT	r	)J(	samr	r.	J	=	T	=	samr	T	)1(	K=	BT	b	K	=	)91864.0(	=	5	sacs169.1	6	sacsâ	01s681.9	BT.a	AT.b	a	.	BT	6	smâ01x681.9	=	b	.	.	​°	5	zâ01x269.1	)901x53()6	smâ01x	BT	=	)901x38()7	moâ01x41.6(b	.	.	BG	.BJ	.	.	=J	=	a.BT	b	.	TT	B8	=	.8	?olle	arap	oirasecen	se	T	rosrot	rap	©ÃuQ.elbisop	ozreufse	omixám	la	nejabart	ecnorb	le	y
oreca	le	euq	arap	ritsixe	ebed	euq	a/b	sedutignol	ed	n3Ã¡ter	al	ranimreted	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü
¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	2	)	50.0	(	ÃT	=	601x08	J	r.	=	4samr	T	4m7	ста1x41.6	=	4m	6	​1⁄4⁄4⁄4⁄4⁄4⁄4⁄4⁄4⁄21⁄4⁄4dn	=	.J	=	.206.2	.ÂL.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	47	T	=	+T206.1	+	+T	=	BT	+	+T)1(	ne	neT	206.1	=	BT	BT	426.1	=	T12n	=	5.89x10â	s	1	1	1	1	1	1	1	1	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	3	2	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3
2	3	2	3	2	3	2	3	2	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	3	3	3	3	3	3	3	3	3	3	3	3	3	2	3	2	3	2	3	2	3	2	3	2	3	2	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3
3	3	3	3	3	3	3	3	=	T	â	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	16	N°	=	nd3	70x106	=	16T	n(0.075)3	TÃ1
=	5798.45	N.	m	16T	rmas	=	nd3	100x106n(0.05)3	=	16	TÃ1	=	2454.375	N.	m	T	&	2T	=	TT	3T	=	10485.95	N.	m	=	3495.32	M2.	A	pair	of	torsor	T	is	applied,	as	indicated	by	the	figure	Pâ	¦322,	to	a	solid	tree	with	built	ends.	Demonstrate	that	the	torsionous	moments	in	the	impotractions	are	T1	=	Tb/L	and	T2	=	Ta/L	Will	these	values	be	seen	if	the	tree
was	hollow?	8a	=	8b	T1	.	a	T2	.	b	=	J1.	G1	J1.	G1	T1	.	a	=	T2	.	b	T1	=	T2	=	T2	.	b	to	T1	.	a	b	78	SOLUTIONARY	OF	RESISTANCE	OF	U.T.P.L.	MATERIALS	T	=	T1	+	T2	T2	.	b	T=	a	+	T2	.	b	+	T2	.	a	=	T.	a	=	T.	a	=	T2	(b	+	a)	T.	a	=	T2	(b	+	a)	T2	=	T.	a	L.	Q.	D.	T	=	T1	+	T.	1	A	tree	is	made	up	of	three	AC,	CD	and	DB	portions	welded	between	itself	and
the	whole	firmly	embedded	in	its	ends	and	loaded	as	indicated	by	the	figure	Pâ	He	was	324.	For	the	G	=	83	GN/m2	steel;	for	the	G=	28	GN/m2	aluminium;	and	for	the	G	=	35	GN/m2.	Determine	the	maximum	cutter	in	each	material.	â	.	000	=	0	TB	=	TÃ¢	=	300	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a
LÃ.	TB	.	LB	TÃ.1	.	LÃ	+1	+	+	=0	JÃ..	GÃ.	JB.	GB	JÃ	G1	.	GÃ.1	TÃ.	.	(2)	(3.83x10â	b/o)(83x109)	+	(TÃ	â	â£¬	1000)(1)	(3.83x10â	0.7	b/8)(35x109)	+	(TÃ	â	â	s	300)(1.5)	(6.14x10	lb7)	=0	6.29x10	s	=	845	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0
y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y0	y	=	0	0.00146225T​Ã​Â	=	0.77216	TB	=	528	¢Ã​Â​Â	1000	TB	=	¢Ã​Â​Â472	N.	m	rmasB	=	rmasB	=	TB	J	.r	(472)(0.0125)	3.83x10¢Ã​Â​Â8	rmasB	=	156x106	N/m2	T​Ã​Â	=	528	N.	m	rmas​Ã​Â	=	rmas​Ã​Â	=	T​Ã​Â	J	.r	(528)(0.0125)	3.83x10¢Ã​Â​Â	8	rmas​Ã​Â	=	172x106	N/m2	T​Ã​Â1
=	528	¢Ã​Â​Â	300	80	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	T​Ã​Â1	=	228	N.	m	rmas​Ã​Â1	=	rmas​Ã​Â1	=	T​Ã​Â1	.r	J	(228)(0.025)	6.14x10¢Ã​Â​Â	7	rmas​Ã​Â1	=	9.3x106	N/m2	338.	Un	tubo	de	3mm	de	espesor,	tiene	una	forma	el​Ã​Âptica.	Hallar	el	momento	torsionante	que	producir​Ã¡Â	en	el	esfuerzo	cortante	de	60	MN/m2	A=	A=	n.	a.	b
4	n(0.15)(0.075)	4	A	=	8.84x10¢Ã​Â​Â3mm2	T	=	G.	2A.	t	T	=	60x106(2)(8.84x10¢Ã​Â​Â6)(3x10¢Ã​Â​Â3)	T	=	3.182	N.	m	81	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	UNIVERSIDAD	T​Ã​ÂCNICA	PARTICULAR	DE	LOJA	ESCUELA	DE	INGENIER​Ã​ÂA	CIVIL	CAP​Ã​ÂTULO	IV	FUERZA	CORTANTE	Y	MOMENTO	FLEXIONANTE	EN	VIGAS
Escribir	las	distribuciones	de	momentos	flexionantes	y	fuerza	cortante	en	las	vigas	de	los	problemas	siguientes.	Trazar	tambi​Ã©Ân	sus	diagramas,	marcando	los	valores	en	todos	los	puntos	de	discontinuidad,	y	en	los	de	fuerza	cortante	nula,	despreciar	el	peso	propio	de	las	vigas.	403.	La	viga	cargada	como	se	indica	en	la	figura.	)	M​Ã​Â	=	0	R2(6)	¢Ã​Â​Â
50(2)	¢Ã​Â​Â	20(7)	=	0	R2	=	40	kN	)	M​Ã¢Â	=	0	50(4)	¢Ã​Â​Â	R1(6)	¢Ã​Â​Â	20(1)	=	0	R1	=	30	kN	)	Fy	=	0	40	+	30	=	50	+	20	70	=	70	V​Ã​ÂB	=	30kN	M​Ã​ÂB	=	30x	VB​Ã¢Â	=	30	¢Ã​Â​Â	50	VB​Ã¢Â	=	¢Ã​Â​Â20kN	82	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	MB​Ã¢Â	=	30x	¢Ã​Â​Â	50(x	¢Ã​Â​Â	2)	MB​Ã¢Â	=	30x	¢Ã​Â​Â	50x	+	100	MB​Ã¢Â	=	100
¢Ã​Â​Â	20x	V​Ã¢ÂD	=	30	¢Ã​Â​Â	50	+	40	V​Ã¢ÂD	=	20	M​Ã¢ÂD	=	30x	¢Ã​Â​Â	50(x	¢Ã​Â​Â	2)	+	40(x	¢Ã​Â​Â	6)	M​Ã¢ÂD	=	30x	¢Ã​Â​Â	50x	+	100	+	40x	¢Ã​Â​Â	240	M​Ã¢ÂD	=	20x	¢Ã​Â​Â	140	Hallamos	donde	el	momento	es	cero:	Tramo	BC:	M	=	100	¢Ã​Â​Â	20x	x	=	5m	83	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	406.	La	viga	cargada	como	se
indica	en	la	figura.	)	MB	=	0	20(2)(1)	+	20(2)	¢Ã​Â​Â	20(4)(2)	¢Ã​Â​Â	40(2)	+	R2(4)	=	0	40	+	40	¢Ã​Â​Â	160	¢Ã​Â​Â	80	=	¢Ã​Â​Â4R2	R2	=	40	kN	)	MD	=	0	40(2)	+	20(2)(1)	+	20(2)(3)	¢Ã​Â​Â	R1(4)	+	20(2)(5)	+	m1	=	x	x	01	=	3	03	0	=M	52	​Â​Â¢Ã	03	+	85​Â​Â¢Ã	=	M	52	​Â​Â¢Ã	)3(01	+	2)2	​Â​Â¢Ã	3(5​Â​Â¢Ã	=	M	52	​Â​Â¢Ã	x01	+	2)2	​Â​Â¢Ã	x(5​Â​Â¢Ã	=	M	3=x	0	=	x01
​Â​Â¢Ã	03	:DC	omarT	072	​Â​Â¢Ã	x05	+	2)2	​Â​Â¢Ã	x(5​Â​Â¢Ã	=	EDM	2)2	​Â​Â¢Ã	x(5	​Â​Â¢Ã	002	​Â​Â¢Ã	x04	+	52	​Â​Â¢Ã	x01	=	EDM	2	)2	​Â​Â¢Ã	x(	)2	​Â​Â¢Ã	x(01	​Â​Â¢Ã	)5	​Â​Â¢Ã	x(04	+	52	​Â​Â¢Ã	x01	=	EDM	1	x01	​Â​Â¢Ã	07	=	EDV	02	+	x01	​Â​Â¢Ã	05	=	EDV	7​Â​Ãx​Â​Ã5	)2	​Â​Â¢Ã	x(01	​Â​Â¢Ã	04	+	01	=	EDV	52	​Â​Â¢Ã	x01	+	2)2	​Â​Â¢Ã	x(5​Â​Â¢Ã	=	D¢Â​ÃM	2)2	​Â​Â¢Ã	x(5
​Â​Â¢Ã	52	​Â​Â¢Ã	x01	=	D¢Â​ÃM	)2	​Â​Â¢Ã	x()2	​Â​Â¢Ã	x(5	​Â​Â¢Ã	52	​Â​Â¢Ã	x01	=	D¢Â​ÃM	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	78	2	)2	​Â​Â¢Ã	x(	)2	​Â​Â¢Ã	x(01	​Â​Â¢Ã	52	​Â​Â¢Ã	x01	=	D¢Â​ÃM	1	x01	​Â​Â¢Ã	03	=	D¢Â​ÃV	02	+	x01	​Â​Â¢Ã	01	=	D¢Â​ÃV	5​Â​Ãx​Â​Ã2	)2	​Â​Â¢Ã	x(01	​Â​Â¢Ã	01	=	D¢Â​ÃV	52	​Â​Â¢Ã	x01	=	¢Â​ÃBM	2​Â​Ãx​Â​Ã1	01	=	¢Â​ÃBV
x01	=	B​Â​ÃM	1​Â​Ãx​Â​Ã0	01	=	B​Â​ÃV	Nk	01	=	1R	02	​Â​Â¢Ã	54	+	52	=	1R5	0	=	)1(02	+	)5.1(03	​Â​Â¢Ã	52	​Â​Â¢Ã	)5(1R	0	=	DM	)	Nk	04	=	2R	0	=	)5.4(05	+	)5(2R	​Â​Â¢Ã	52​Â​Â¢Ã	0	=	​Â​ÃM	​Â​Â¢Ã	.arugif	al	ne	adacidni	agrac	al	noc	agiV	.314	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	68	L	W	x	L	W	​Â​Â¢Ã	=	x2	​Â​Â¢Ã=	L2	W	2	x°Â​Ã	B​Â​ÃV2	°Â​Ã
​Â​Â¢Ã=	x°Â​Ã	B​Â​ÃV°Â​Ã	L6	)	x.	(	​Â​Â¢Ã	=	B​Â​ÃM	3	W	x	3	.	)	x.	L2(	​Â​Â¢Ã	=	B​Â​ÃM	1	2	M	L2	x	)	(	​Â​Â¢Ã	=	B​Â​ÃV	2	W	2	L	2	.x	)	(	​Â​Â¢Ã	=	​Â​Â¢Ã	=	B​Â​ÃV	x	W	xq	L	x)	(	=	q	W	L	W	=	x	q	.arugif	al	acidni	euq	ralugnairt	agrac	al	noc	adagrac	alusn©Â​ÃM	.014	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	58	0	04​Â​Â¢Ã	6	04	0	DC	4	04	04	4
08​Â​Â¢Ã	08	CB	2	08​Â​Â¢Ã	06​Â​Â¢Ã	2	0	02​Â​Â¢Ã	BA	0	M	V	X	021	​Â​Â¢Ã	x08	+	2x01​Â​Â¢Ã	=	¢Â​ÃBM	061	+	x04	​Â​Â¢Ã	082	​Â​Â¢Ã	x041	+	x02	​Â​Â¢Ã	2x01​Â​Â¢Ã	=	D¢Â​ÃM	2	)4	​Â​Â¢Ã	x(04	​Â​Â¢Ã	)2	​Â​Â¢Ã	x(041	+	x02	​Â​Â¢Ã	)	(	x02​Â​Â¢Ã	=	D¢Â​ÃM	x	x02	​Â​Â¢Ã	08	=	D¢Â​ÃV	x02	​Â​Â¢Ã	04	​Â​Â¢Ã	02	​Â​Â¢Ã	041	=	D¢Â​ÃV	082	​Â​Â¢Ã	x021	+	2x01​Â​Â¢Ã	=	¢Â​ÃBM	082
​Â​Â¢Ã	x041	+	x02	​Â​Â¢Ã	2x01​Â​Â¢Ã	=	¢Â​ÃBM	2	)2	​Â​Â¢Ã	x(041	+	x02	​Â​Â¢Ã	)	(	x02​Â​Â¢Ã	=	¢Â​ÃBM	x	021	+	x02​Â​Â¢Ã	=	¢Â​ÃBV	041	+	02	​Â​Â¢Ã	x02​Â​Â¢Ã	=	¢Â​ÃBV	2x01	​Â​Â¢Ã	x02​Â​Â¢Ã	=	B​Â​ÃM	2	)	(	x02	​Â​Â¢Ã	x02​Â​Â¢Ã	=	B​Â​ÃM	x	02	​Â​Â¢Ã	x02​Â​Â¢Ã	=	B​Â​ÃV	081	=	081	021	+	04	+	02	=	04	+	041	)6(02	+	04	+	02	=	2R	+	1R	0	=	yF	)	.L.P.T.U	SELAIRETAM
ED	AICNETSISER	ED	OIRANOICULOS	48	Nk	041	=	1R	0	=	021	+	002	+	1R4	​Â​Â¢Ã	021	+	04	+	08	0	=	ocra	le	ne	M	y	V	ed	senoicubirtsid	sal	ranimreteD	.224	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	29	03	51	0	M	0	51	0	V	4	2	0	X	2)2	​Â​Â¢Ã	x(57.3	+	)1	​Â​Â¢Ã	x(51​Â​Â¢Ã	=	D¢Â​ÃM	)6	​Â​Â¢Ã	x(5.7	+	51​Â​Â¢Ã	=	D¢Â​ÃV	)6	​Â​Â¢Ã	x(5.7
+	03	​Â​Â¢Ã	51	=	D¢Â​ÃV	2)2	​Â​Â¢Ã	x(57.3	​Â​Â¢Ã	)1	​Â​Â¢Ã	x(51	=	¢Â​ÃBM	)2	​Â​Â¢Ã	x()2	​Â​Â¢Ã	x(5.7	​Â​Â¢Ã	)1	​Â​Â¢Ã	x(51	=	¢Â​ÃBM	)2	​Â​Â¢Ã	x(5.7	​Â​Â¢Ã	51	=	¢Â​ÃBV	2x57.3	=	B​Â​ÃM	2	.x5.7	=	B​Â​ÃM	x	x5.7	=	B​Â​ÃV	.arugif	al	acidni	omoc	emrofinu	n³Â​Ãiccaer	anu	rop	adatropos	,Nk	06	ed	latot	nu	noc	adiubirtsid	agrac	anU	.024	.L.P.T.U	SELAIRETAM	ED
AICNETSISER	ED	OIRANOICULOS	19	0	42	42	0	M	21​Â​Â¢Ã	21​Â​Â¢Ã	21​Â​Â¢Ã	81	V	5	3	CB	3	0	BA	X	m	.NK	98.72	=	saMM	3)23.2(11.1	​Â​Â¢Ã	)23.2(81	=	saMM	3x11.1	​Â​Â¢Ã	x81	=	saMM	m	23.2	=	x	2x33.3	=	81	2x33.3	​Â​Â¢Ã	81	=	​Â​ÃBV	:omix¡Â​Ãm	se	otnemom	le	ednod	raguL	x21	​Â​Â¢Ã	06	=	¢Â​ÃBM	06	+	x03	​Â​Â¢Ã	x81	=	¢Â​ÃBM	3	))3(	​Â​Â¢Ã	x(	03	​Â​Â¢Ã
x81	=	¢Â​ÃBM	2	Nk21​Â​Â¢Ã	=	¢Â​ÃBV	2	3)02(	​Â​Â¢Ã	81	=	¢Â​ÃBV	5​Â​Ãx​Â​Ã3	3x11.1	​Â​Â¢Ã	x81	=	B​Â​ÃM	)3(	2	​Â​Â¢Ã	x81	=	B​Â​ÃM	s	s.s76.6	3	2	)	(	​Â​Â¢Ã	x81	=	B​Â​ÃM	x	xq	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	09	2	x33.3	​Â​Â¢Ã	81	=	B​Â​ÃV	2	x	.x76.6	2	xq	​Â​Â¢Ã	81	=	B​Â​ÃV	​Â​Â¢Ã	81	=	B​Â​ÃV	x76.6	=	q	x	q	=	3	02	3​Â​Ãx​Â​Ã0	Nk81	=	2R
21	​Â​Â¢Ã	03	=	1R	Nk21	=	2R	2R5	=	06	3	2R5	=	)3(	)	(	)5.0()3(02	2	0	=	​Â​ÃM	)	03	=	2R	+	1R	2	)3(02	=	2R	+	1R	0	=	yF	)	.arugif	al	acidni	omoc	adagrac	agiV	.914	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	98	0	=	02	​Â​Â¢Ã	02	=	DDM	02	=	)1(01	​Â​Â¢Ã	03	=	IDM	03	=	06	+	03​Â​Â¢Ã	=	D¢Â​ÃM	03​Â​Â¢Ã	=	)2(01	​Â​Â¢Ã	01​Â​Â¢Ã	=	I¢Â​ÃM
01​Â​Â¢Ã	=	)5.0()2(01​Â​Â¢Ã	=	BM	0	=	​Â​ÃMetnanoixelf	otnemom	ed	amargaiD	0	=	01	+	01​Â​Â¢Ã	=	DV	01​Â​Â¢Ã	=	0	​Â​Â¢Ã	01​Â​Â¢Ã	=	¢Â​ÃV	01​Â​Â¢Ã	=	)2(5​Â​Â¢Ã	=	BV	0	=	​Â​ÃV	etnatroc	ozreufse	ed	amargaiD	Nk	01	=	DR	0	=	DR	​Â​Â¢Ã	)3()2(5	​Â​Â¢Ã	06	+	02​Â​Â¢Ã	0	=	¢Â​ÃM	)	m	.Nk02​Â​Â¢Ã	=	M	0	=	)4()2(5	​Â​Â¢Ã	06	+	M	0	=	DM	)	.arugif	al	acidni	omoc
adagrac	alusn©Â​Ãm	o	ozidaloV	.814	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	88	m1	=	x	0	02​Â​Â¢Ã	03​Â​Â¢Ã	5​Â​Â¢Ã	5​Â​Â¢Ã	51​Â​Â¢Ã	01	0	M	0	02	02​Â​Â¢Ã	01	01	01	01	01	V	7	5	5	2	2	1	1	0	X	x01​Â​Â¢Ã	=	03​Â​Â¢Ã	x01	​Â​Â¢Ã	03	=	0	x01	​Â​Â¢Ã	03	=	)	D(	dV	D	ni	42	,¬​â	¢Ã	=	)4(	)4(	)4(	)01	,¬​â	¢Ã(	+	01	=	V		​â	​Ì	¢Ã	+	)D(	£Â	¢Ã	63	=	V		​â	​Ì
¢Ã	+	)i(	¢ÃV	=	)d(	d¢Ãv	c	ne	63	=	0	+	63	=		​â​Ë¢Ã	+	)d(	bv	=	)¬Â¢Ãc	ne	63	=	67	+	)2(	02	​​â¢Ã	=	)d(	bv	ne	04	:¬​â	¢Ã	=	)2(	02"	LGMUC	ES	​ÃQ	)AER	A(	=	V		​â	​Ì	¢Ã	0	=	)2(	01	,¬​â	¢Ã	02	,¬​â	¢Ã	=	EV	.qz	e	ne	02	=	44	+	42	,¬​â	¢Ã	=	dv	.D	ne	42	-	¬​â	¢Ã	=	)4(	¬​â	¢Ã	02	,¬​â	¢Ã	67	+	)2(	02	,¬​â	¢Ã	=	DV	.d	le	ne	61	=	02	,¬​â	67	+	)2(	02	,¬​â	¢Ã	=	©ÃV	.D	C	ne
63	=	67	+	)2(	02	,¬​â	¢Ã	=	©ÃV	.QZI	C	C	ne	63	=	67	+	)2(	02	,¬​â	¢Ã	=	BV	.b	ne	04	,¬​â	¢Ã	=	)2(	02	,¬​â	¢Ã	=	BV	.qzi	b	ne	0	=	©Ãv	.qzA	ne	:dadinideunitnocsiD	ed	soTv	i£Ãc	i£Ãc	i£ÃC	NK	44	=	2R	0	=	2R	02	-	¬​â	¢Ã	67	+	)6(	01	,¬​â	¢Ã	)2(	02	,¬​â	¢Ã	0	=	YF	)	.L.P.P.T.U	selairetam	ed	aicnetsiser	ed	senoiculoS	59	NK	67	"	08	7042	=	1R5	0	=	)1(	)1(	01	+
)2(	)4(	)4(	)4(	)4(	01​​â	¢Ã	)4(	¬​â	¢Ã	)5(	1R	+	+	)6(	)2(	02	,¬​â	¢Ã	0	=	DM	):	ovitcaeR	.arugif	al	ed	n³Ãicacidni	al	ed	s©Ãvart	a	lobr​Ã	.924	.alun	azreuf	al	ed	sonam	ne	y	sodatcatnocsed	sotnup	sol	sodot	ne	sortseun	serolav	sol	etnemairaiD	.eneit	euq	samelborp	sol	ed	soiralas	sol	ed	amargaid	led	sapmart	sal	,anedaC	al	ed	sazreuf	sal	y	n³Ãixelf	ed	otnemom
led	senoicauce	sal	ribircse	niS	..	P,0	330,0	330,0	330,0	330,0	330,0	641,0	903,0	005,0	005,0	903,0	641,0	830,0	0	0	081	081	¬​â	¢Ã	5.751	2	09	64.0	53.0	91.0	0	0	0	0	0	V	8	)8soc	+	1(	2	2	2	2	2	2	2	2	2	2	2	8SOCOC	-	¬​â	¢Ã	=	¢ÃBM	RP	)8sr	-	¬​â	¢Ã(	P"	¢Ã	)8socr	-	¬​â	¢Ãbp	2	)r	-	¬​â	¢Ã	x(	p	-	¬​â	¢Ã	x	=	smt	¬​â	¢Ãbp	2	de1®Ã	nes	=	¢Â	¢Ãbp	8	ocoC	)r	)5​​â	¬​â
¢Ã	r	=	x	)8	,¬​â	¢Ã	+	r	+	s	r	=	x	)8	,¬​â	081(	ocr	=	r	,¬​â	¢Ã	r	rr	,¬​â	¢Ãx	=	)8	,¬​â	081(	ococ	2/p	v	.L.P.T.U	=	)08(	sacav	aicnetsiser	al	ed	aicnetsiser	al	ed	aicnetsiser	al	ed	aicnetsiser	al	ed	aicnetsiser	al	ed	aicnetsiser	al	ed	aicnetsiser	ed	senoiculoS	39	)8soC	-	¬​â	¢Ã	8S(	R	2	=	B		​â	JM	P	)8soC	-	¬​â	¢Ã	1(	R	=	x	x	¬​â	¬Â®Ã	neS	=	B		​â	£ÃV	P	2	)8	,¬​â	09(
SOHC	=	V	P	.otnup	omsim	le	ne	oczonocer	ol	orep	,adreiuqzi	al	eneit	y	latnoziroh	se	is	)b(	y	,acidni	omoc	etnemlacitrev	se	azreuf	al	)a(	​Ãs	,arugif	al	eD	+	)1(03	Bread	♪	I'll	be	right	there	♪	=	M	+â	+	DM	=	EM	E	nE	02	SHFF	=	)5.0()4.2()42(	KINGDOM	8.8	=	M	+â	+	FM	=	DM	8.8	=	)5.0()6.1(61	+	4	SHUT	=	M	+	=	M	4	=	MÂ	+	¢ÂM	=	FM	F	n°	4	SH	=
)1(63	+	045.0	=	M	+	=	M	+	=	M	+	=	M	:	=	MÂ	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	69	0	=	)2(01	KINGS	02	=	V	+â	+	)D(¢ÂV	=	)I(EV	E	nE	02	=	44	+	42	STAR	=	V	+â	+	)I(DV)	+	60	¢Ã​Â​Â	R2(5)	=	0	R2	=	24	kN	)	ME	=	0	¢Ã​Â​Â30(6)	+	R1(5)	¢Ã​Â​Â	20(3)(3.5)	+	60	=	0	R1	=	66	kN	)	Fy	=	0	66	+	24	=	30	+	20(3)	90	=	90	V​Ã​ÂB	=	¢Ã​Â​Â30
0​Ã​Âx​Ã​Â1	M​Ã​ÂB	=	¢Ã​Â​Â30x	VB​Ã¢Â	=	¢Ã​Â​Â30	+	66	¢Ã​Â​Â	20(x	¢Ã​Â​Â	1)	1​Ã​Âx​Ã​Â4	VB​Ã¢Â	=	36	¢Ã​Â​Â	20x	+	20	VB​Ã¢Â	=	¢Ã​Â​Â20x	+	56	MB​Ã¢Â	=	¢Ã​Â​Â30x	+	66(x	¢Ã​Â​Â	1)	¢Ã​Â​Â	20(x	¢Ã​Â​Â	1)	(x	¢Ã​Â​Â	1)	2	MB​Ã¢Â	=	¢Ã​Â​Â30x	+	66x	¢Ã​Â​Â	66	¢Ã​Â​Â	10(x	¢Ã​Â​Â	1)2	100	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	MB​Ã¢Â	=	¢Ã​Â​Â10(x
¢Ã​Â​Â	1)2	+	36x	¢Ã​Â​Â	66	V​Ã¢ÂD	=	¢Ã​Â​Â30	+	66	¢Ã​Â​Â	20(3)	4​Ã​Âx​Ã​Â5	VB​Ã¢Â	=	¢Ã​Â​Â24	M​Ã¢ÂD	=	¢Ã​Â​Â30x	+	66(x	¢Ã​Â​Â	1)	¢Ã​Â​Â	20(3)(x	¢Ã​Â​Â	2.5)	M​Ã¢ÂD	=	¢Ã​Â​Â30x	+	66x	¢Ã​Â​Â	66	¢Ã​Â​Â	60x	+	150	M​Ã¢ÂD	¢Ã​Â​Â	24x	+	84	VDE	=	¢Ã​Â​Â24	MDE	=	¢Ã​Â​Â30x	+	66(x	¢Ã​Â​Â	1)	¢Ã​Â​Â	60(x	¢Ã​Â​Â	2.5)	+	60	MDE	=	¢Ã​Â​Â24x	+	144	MM​Ã¡Âs	=	¢Ã​Â​Â36
kN.	m	X	AB	0	1	BC	1	4	CD	4	5	DE	5	6	V	¢Ã​Â​Â30	¢Ã​Â​Â30	36	¢Ã​Â​Â24	¢Ã​Â​Â24	¢Ã​Â​Â24	¢Ã​Â​Â24	¢Ã​Â​Â24	M	0	¢Ã​Â​Â30	¢Ã​Â​Â30	¢Ã​Â​Â12	¢Ã​Â​Â12	¢Ã​Â​Â36	24	0	101	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	435.	Viga	cargada	como	indica	la	figura.	)	Fy	=	0	R1	+	R2	=	20	+	40	+	10(4)	R1	+	R2	=	100	kN	)	MR1	=	0	40(2)(1)	¢Ã​Â​Â	10(2)
(1)	¢Ã​Â​Â	20(2)	¢Ã​Â​Â	40(3)	+	R2(5)	=	0	5R2	=	40	+	120	R2	=	32	kN	102	SOLUCIONARIO	DE	RESISTENCIA	DE	MATERIALES	U.T.P.L.	)	MR2	=	0	10(4)(5)	¢Ã​Â​Â	R1(5)	+	20(3)	+	40(2)	¢Ã​Â​Â	16(1)(0.5)	+	16(1)(0.5)	=	0	200	+	60	+	80	=	5R1	R1	=	68	kN	Diagrama	esfuerzo	cortante:	¢Ã​Â​ÂV	=	(​Ã​Ârea)q	V​Ã​Â	=	0	VB	(I)	=	V​Ã​Â	+	¢Ã​Â​ÂV	=	0	+	(¢Ã​Â​Â10)(2)
=	¢Ã​Â​Â20	VB(D)	=	VB(I)	+	¢Ã​Â​ÂV	=	¢Ã​Â​Â20	+	68	=	48	V​Ã¢Â(I)	=	VB(D)	+	¢Ã​Â​ÂV	=	48	+	(¢Ã​Â​Â10)(2)	=	28	V​Ã¢Â(D)	=	V​Ã¢Â(I)	+	¢Ã​Â​ÂV	=	28+)(¢Ã​Â​Â20)	=	8	VD(I)	=	V​Ã¢Â(D)	+	¢Ã​Â​ÂV	=	8	+	0	=	8	VD(D)	=	VD(I)	+	¢Ã​Â​ÂV	=	8	+	(¢Ã​Â​Â40)	=	¢Ã​Â​Â32	VE(I)	=	VE(D)	+	¢Ã​Â​ÂV	=	¢Ã​Â​Â32	+	16(2)	=	0	VG	=	0	Diagrama	de	momentos	flexionantes:
¢Ã​Â​ÂM	=	(​Ã​Ârea)r	M​Ã​Â	=	0	MB	=	M​Ã​Â	+	¢Ã​Â​ÂM	=	0	+	(0.5)(20)(¢Ã​Â​Â2)	=	¢Ã​Â​Â20	M​Ã¢Â	=	MB	+	¢Ã​Â​ÂM	=	¢Ã​Â​Â20	+	48728	2	(2)	=	56	MD	=	M​Ã¢Â	+	¢Ã​Â​ÂM	=	56	+	8(1)	=	64	ME	=	MD	+	¢Ã​Â​ÂM	=	64	+	(¢Ã​Â​Â32)(1)	=	32	MG	=	ME	+	¢Ã​Â​ÂM	=	32	+	(¢Ã​Â​Â32)(2)(0.5)	=	0	MM​Ã¡Âs	=	64	kN.	m	103	SOLUCIONARIO	DE	RESISTENCIA	DE
MATERIALES	U.T.P.L.	436.	Viga	en	voladizo	cargada	como	indica	la	figura.	)	=	2VA	+	BM	=	¢Â​ÃM	44	=	)2(	)	2	24	+	2	(	+	0	=	1VA	+	​Â​ÃM	=	BM	0	=	​Â​ÃM	r)aer​Â​Ã(	=	M​Â​Â¢Ã	:setnanoixelf	sotnemom	ed	amargaiD	0	=	84	+	84​Â​Â¢Ã	=	V​Â​Â¢Ã	+	)I(FV	=	)D(FV	84	​Â​Â¢Ã	0	=	)02​Â​Â¢Ã(4	+	23	=	V​Â​Â¢Ã	+	)D(EV	=	)I(FV	23	=	0	+	23	=	V​Â​Â¢Ã	+	)D(¢Â​ÃV	=
)I(EV	23	=	07	+	83​Â​Â¢Ã	=	V​Â​Â¢Ã	+	)I(	¢Â​ÃV	=	)D(¢Â​ÃV	83​Â​Â¢Ã	=	0	+	83​Â​Â¢Ã	=	V​Â​Â¢Ã	+	)D(BV	=	)I(¢Â​ÃV	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	701	83​Â​Â¢Ã	=	)04​Â​Â¢Ã(	+	2	=	V​Â​Â¢Ã	+	)I(BV	=	)D(BV	2	=	)02​Â​Â¢Ã(2	+	24	=	V​Â​Â¢Ã	+	​Â​ÃV	=	)I(	BV	24	=	24	+	0	=	V​Â​Â¢Ã	+	I​Â​ÃV	=	​Â​ÃV	0	=	​Â​ÃV	q)aer​Â​Ã(	=	V​Â​Â¢Ã	:etnatroc
ozreufse	amargaiD	Nk	061	=	Nk	061	Nk	061	=	84	+	07	+	24	Nk	061	=	3R	+	2R	+	1R	Nk	24	=	1R	5	=	1R	07	​Â​Â¢Ã	081	)2(	082	=	2R	+	1R5	Nk	07	=	2R	4	=	2R	)23(5	+	021	)1(	021	=	0R5	​Â​Â¢Ã	2R4	Nk	23	=	OR	0	=	)5(OR	​Â​Â¢Ã	)2()4(02	0	=	BM	)	Nk	84	=	3R	0	=	)3()4(02	​Â​Â¢Ã	)5(3R	0	=	OM	)	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED
OIRANOICULOS	601	)2(	082	=	2R	+	1R5	0	=	)4()2(02	+	)1(2R	​Â​Â¢Ã	)3(04	+	)5(1R​Â​Â¢Ã	0	=	OM	)	)1(	021	=	0R5	​Â​Â¢Ã	2R4	0	=	)1()2(02	​Â​Â¢Ã	)2(04	​Â​Â¢Ã	)5(0R	​Â​Â¢Ã	)4(2R	0	=	​Â​ÃM	)	Nk	061	=	.3R	+	2R	+	1R	08	+	04	+	04	=	.3R	+	2R	+	1R	0	=	yF	)	.olun	se	etnanoixelf	otnemom	le	euq	le	ne	osil	onrep	nu	ne	sodinu	sotnemges	sod	ne	etsisnoc	arugif	al
ne	artseum	es	omoc	sotnup	sert	ne	adayopa	agiv	anU	.934	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	501	m	5.0	=	x	x	01	=	2	04	m	.Nk	5.25	=	s¡Â​ÃMM	03	=	)5.1()03(5.0	​Â​Â¢Ã	5.25	=	EM	5.25	=	)5.0()01(5.0	+	05	=	FM	05	=	)1(01	+	04	=	DM	04	=	)1(02	+	02	=	¢Â​ÃM	02	=	)2()02(5.0	+	0	=	BM	0	=	​Â​ÃM	:setnanoixelf	sotnemom	ed
amargaiD	0	=	03	+	03​Â​Â¢Ã	=	EV	03​Â​Â¢Ã	=	)2(02	​Â​Â¢Ã	01	=	)D(DV	01	=	0	+	01	=	)I(DV	01	=	01	​Â​Â¢Ã	02	=	)D(¢Â​ÃV	02	=	0	+	02	=	)I(¢Â​ÃV	02	=	)2(01	+	0	=	BV	0	=	​Â​ÃV	:etnatroc	ozreufse	amargaiD	Nk	03	=	2R	0	=	2R	+	)2(02	​Â​Â¢Ã	01	​Â​Â¢Ã	02	0	=	yF	)	.L.P.T.U	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	401	Nk	03	=	2R	2R5​Â​Â¢Ã	=
051​Â​Â¢Ã	2R5​Â​Â¢Ã	=	03	+	061	​Â​Â¢Ã	02​Â​Â¢Ã	0	=	03	+	)5(2R	+	)4()2(02	​Â​Â¢Ã	)9(01	​Â​Â¢Ã	)5.0()1(01​Â​Â¢Ã	0	=	OM	)	m	.Nk	03	=	M	001	​Â​Â¢Ã	03	+	04	=	M​Â​Â¢Ã	0	=	)5(02	​Â​Â¢Ã	)3(01	+	M	​Â​Â¢Ã	)1()2(02	0	=	+	(â£¬£38)(2)	=	â£¬£1⁄2	me	=	¢	+	av3	=	¢	+	av3	=	¢	+	¢	+	32(2)	=	32	(32)(1.6)	mg	=	md	+	av4	=	32	+	mf	=	me	+	AV5	=	57.6	+	2	=	57.6
(â£1⁄4)(2.4)	2	=0	MMÃ¡s	=	57.6	kn.	m	to	1.6	m	of	e	32	x	=	48	4â£	128	=	48x	+	32x	x	=	1.6	m	108	U.T.P.L.	440	material	resistance	solution.	an	abcd	frame,	with	rigid	corners	in	b	and	c,	holds	the	concentrated	load	p	as	shown	in	the	figure	)	fy	=	0	ry	=	ry	=	ry	=	ry	=	p	l	2	.x0	VÃ.B	=	p	vb	=	p	0Ã	0xÃ.L	109	fixio	de	resistance	de	materiales	U.T.P.L.	V¢D
=	¢Ü	¢Ü	¢	=	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢	=	¢Ü	¢Ü	¢	=	2	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢	##	##
#################################################	r1	=	180	kn	r2	=	100	kn	v2	=	180	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a
q	s	80x	=	26.67x	3	x	v3	=	"	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	1	V3	=	—180	—	40(4)	—	26.67x(x)	(5)	(	)	2	V3	=	20	—	13.33x(x	—	5)	M3	=	180(x	—	2)	—	40(4)(x	—	2)	1	26.67x)(x	—	5)	—	3	2	M3	=	20(x	—	2)	—	4.44x	x	—	5)2	M+2	Loaded	beam	as	indicated	in	the	figure.	V1	=	170	R1A.254	.L.P.T.U.	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	421	m	.Nk	62
Sabbath	0	=	DM	6	=	¢ÂM	62	STAR	=	EM	6	=	BM	0	=	:н	:etnanoixelf	otnemom	amargaiD	6(1	S)	=	.23	=	3	SELAIRETAM	ED	AICNETSISER	ED	OIRANOICULOS	321	0	=	)5.0()1()63(	+	81	soya	=	V	+â	+	)D(ÂV	=	)D(DV	81)	=	05	KINGS	23	=	V	+â	+	)I(	¢ÂV	=	)D(	¢ÂV	23	=	)4(63	+	08	KINGS	23)	-	I'll	be	right	back.	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü
¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	♪	I'll	be	right	there	♪	=	)D(DV	68	STAR	=	)3()06(5.0	+	)3(02	KINGS	46	=anu	ne	ozreufse	led	ongis
le	y	rolav	le	ranimreteD	.otneimartopme	le	ne	m/N	0001	atsah	erbil	omertxe	le	ne	orec	edsed	etnememrofinu	a​Ãrav	euq	agrac	anu	atropos	,dutignol	ed	m	6	y	otnac	ed	mm	002	rop	ohcna	ed	mm	06	ed	,ozidalov	ne	agiv	anU	.305	SAGIV	NE	SOZREUFSE	V	OLUT​ÃPAC	LIVIC	A​ÃREINEGNI	ED	ALEUCSE	AJOL	ED	RALUCITRAP	ACINC​ÃT	DADISREVINU
.L.P.T.U	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	0	3	0	3	0	3	0	3	0	0	3	0	3	0	3	0	3	0	0	3	0	3	0	0	3	0	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	0	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	3	.arugif	al	ne	artseum	es	omoc	,sadiubirtsid	etnememrofinu	senoiccaer	sod	rop	adinetsos	¡Ãtse	etnememrofinu	elbairav	agrac	anU	3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3
,3	,3	,3	,5	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,5	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,3	,5,3	,5,3	0,3	5,3	=	21.C/A	.arugif	al	acidni	omoc	adagrac	located	40	mm	from	the	upper	end	of
the	beam	in	a	section	at	3	m	from	the	free	end.	I	=	bh3	12	mâ	¢	=	O	=	O	=	=	(0.06)	(0.2)	3	12	=	4x10â	€	“5m4	â	€”	500	(3)	1	ã—	(3)	=	750N	m	2	3	mi	I	(750)	(0.06	)	4x10â	€	“5	O	=	1125000	N/m2	505.	A	high	-resistance	steel	tape	saw,	which	is	20	mm	wide	and	0.8	mm	thick,	passes	through	600	mm	diameter	pulleys.	What	a	maximum	effort	developed
by	flexion	when	surrounding	pulleys?	What	dolememememememe	can	have	them	without	exceeding	the	effort	of	400	MPa.	E	=	200	GPA.	I	=	(1)	(2)	BH3	12	=	(0.02)	(0.008)	3	O	=	12	=	8.53x10â	€	“13m4	Mi	I	e	O	=	()	and	Q	(1)	=	(2)	130	SOLUTIONARY	OF	STEAT	OF	MATERIALS	U.T.P.L.	My	e	=	()	and	i	q	m	e	=	()	i	q	e	m	=	()	i	q	m	=	200x106kn/m2
0.3	m	(8.53x10â	€	“13)	m	=	5.69x10â	€“	4kn.	m	s	=	i	c	8.53x10â	€	“13	0.0004	s	=	2.13x10â	€“	9	omés	=	m.	c	i	=	m	s	5.69x10â	€	“4nce	2.13x10â	€“	9	omés	=	267136.15	kN/m2	omés	U.T.P.L.	508.	Determine	the	thickness	of	the	beam	of	the	figure,	so	that	the	maximum	normal	effort	does	not	exceed	10	MPa.	)	Fy	=	0	r1	+	r2	=	5000	+	2000	(4)	R1	+	R2
=	13000)	MB	=	0	â	€	â	€	5000	(2)	â	€	â	€	8000	(1)	=	3R2	R2	=	6000	Nâ	¢	1	=	7000	N	INFORM	DIAGRAM	Cut:	VB	of	flexing	moments:	mã	‰	0	=	0	mb	=	â	€	2000	(1)	(0.5)	=	1000	mâ	¢	=	â	€	â	€	1000	+	0.5	(5000	+	1000)	(2)	=	5000	MD	=	5000	â	€	”0.5	(4000	+	6000)	(1)	=	0	m	=	5000	N.	M	132	Materials	Resistance	Solution	I	=	O	=	Bh3	12	=	B	(0.3)
3	12	U	=	6.p67	A	40	mm	bar	elev	Metro	is	used	as	a	beam	simply	supported	on	a	clear	2	m.	Determine	the	maximum	evenly	distributed	that	can	be	applied	along	the	right	half	of	the	beam	if	the	effort	due	to	bending	is	limited	to	a	value	of	60	MN/m2	R1	+	R2	=	w(1)	)	MUE	=	0	w(1.5)	=	2R2	R2	=	0.75	w	133	UT.P.L.	MATERIAL	RESISTANCE
SOLUTION.	R1	=	0.25	w	Diagram	of	flexing	moments:	w	1	=	0.25w	x	=	0.25	m	=	0.25w	=	0.25w	=	0.25w	=	0.25w	=	0.280	m	=	0.280	m	=	0.280	m	=	0.22	x	0.25w	=	0.25w	=	0.25wence	=	0.28	m2	U.T.P.L.	518.	A	S380x74	section	beam	is	simply	supported	on	its	ends.	It	supports	a	central	concentrated	load	of	40	kN	and	a	uniformly	distributed	1,5
kN/m,	including	its	own	weight.	Calculate	the	maximum	length	you	can	have	if	the	admissible	effort	is	140	MPa.	L.O.R.(mm2)	ALTURA(mm)	S380x74	9500	381	I(106mm4)	S	=	I/C(103mm3)	203	1060	ANCHO	(mm)	143	SPACE(mm)	A	W200	x	27	section	beam	is	used	as	a	6	m	long	girdle.	Calculate	the	maximum	uniformly	distributed	load	that	can	be
applied	throughout	the	beam,of	its	own	weight,	if	the	bending	effort	is	not	to	exceed	the	value	of	140MN/m2.	denomination	W200x27	area	=	ALTURA(mm)	I(106mm4)	207	25.80	s	=	I/C(103mm3)	249	b.h	3	1	x	̄	=	b	4	o	=	140x103kN/m2	or=	vio	i	140x103	=	-	ql210	if	the	allowed	effort	is	120MN/m2,	choose	the	section	w	lighter.	sçm	o	=	180x103N.	m



1200x106N/m2	s	ç	0.0015m3x	10	3	mm3	1m3	s	ç	1500x103mm3	S(103mm3)	1550	w	=	74.7	denomination	W530x74	mass	(Kg/m)	74.7	A(mm2)	9520	204(0.04)indicated	in	the	figure	Determine	the	maximum	uniformly	distributed	load	that	can	be	applied	throughout	the	beam	if	the	effort	is	limited	to	1.2	MPa.	EI.N	=	0.150)(0.2)3	12	—	0.1)(0.15)3	12
EI.N	=	71.875x10–6m4	r=	V	р	Ay	Ib	=	2w[2(0.1	+	0.025)(0.05	+	0.1x0.025)	w0.8	140	U.T.P.L.	573	RESISTANCE	SOLUTION.	the	straight	section	of	a	wooden	beam	is	an	isosceles	triangle,	with	the	vertex	up,	height	h	and	base	b.	If	V	is	the	vertical	cutting	effort,	also	prove	that	rMore	=	3V/bh,	and	that	takes	place	at	the	midpoint	of	height.	3	h=	2	h	A
beam	is	made	up	of	three	sections	150	x	60	mm,	glued	together	to	form	a	section	of	150	mm	wide	by	180	mm	height.	If	the	admissible	cutter	in	the	joints	is	600	kPa,	the	admissible	cutter	in	the	wood	is	900	kPa	and	the	permissible	normal	also	in	the	wood	is	8	MPa,	determine	the	maximum	load	evenly	distributed	that	can	withstand	the	beam	on	a	2	m.
142	MT	R1	=	R1	=	R2.15	=	W	I=	0.15x	7.0	=	12W.	600	kN	m2	=	49.38w	w	=	12.15	kN/m	rE.N	=	w(0.09x0.15)(0.045)	(7.29x10â	guil5)(0.15)	rE.N	=	55.56	w	900	kN	m2	=	55.56	w	=	16.20	kN/m	My	I	w	(0.09)	o=	2	7.29x	14310	w/w	=	617.	0	1	0	1	0	1	0	1	0	1	0	1	0	1	0	1	1	0	1	1	x	2	=	1	x	2	=	1	x	2	=	1	x	2	=	1	x	2	=	1	x	2	=	1	x	2	=	1	x	2	=	1	x	2	=	1	x	2	=
1	x	2	=	1	x	2	=	1	x	2	=	1	=	1	x	2	=	1	=	1	x	1	=	1	=	1	=	1	x	2	=	1	=	1	=	1	=	1	=	1	x	2	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1	=	1

Subaru's	EE20	engine	was	a	2.0-litre	horizontally-opposed	(or	'boxer')	four-cylinder	turbo-diesel	engine.	For	Australia,	the	EE20	diesel	engine	was	first	offered	in	the	Subaru	BR	Outback	in	2009	and	subsequently	powered	the	Subaru	SH	Forester,	SJ	Forester	and	BS	Outback.The	EE20	diesel	engine	underwent	substantial	changes	in	2014	to	comply
with	Euro	6	emissions	standards	–	…	Research	in	the	IDM	is	led	by	over	34	independent	principal	investigators	in	the	basic,	clinical	and	public	health	sciences,	and	has	a	strong	translational	focus.	Grant	and	contract	funding	is	sourced	from	the	US	National	Institutes	of	Health,	the	Bill	&	Melinda	Gates	Foundation,	The	Wellcome	Trust,	EDCTP,	the
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