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tuohtiw	sresu	daor	ot	edir	elbatrofmoc	dna	htooms	,efas	edivorP	Â¢Â​Ã¢	.snoitidnoc	rehtaew-lla	rednu	stniop	owt	neewteb	ssecca	elcihev	edivorP	Â¢Â​Ã¢	.edargbus	eht	egamad	ot	ton	sa	os	gnidaol	ciffart	eht	etubirtsid	dna	ecudeR	Â	¢€â€â	Tnemevap	eht	fo	snoitcnuf	.3.1	Daol	Leehw	Fo	Noititsid	.1	Ediganf	Sredluohs	Gnidulcni	,Sreyal	Ro	Stnele	Lalutc
ssisnoc	â€	snaorg	ssilt	nogiro	Erurtcurts	Aera	Gnikrap	Ro	Tropria	,Yawor	Fo	Trap	Reppu	eht	tnemevap	â€â€ã¢	and	the	rumppu	t.i.n	Tnrapepd	gnireenigne	livic	e	g	s	a	p	|	2	TNungissa	hcet.m	.2	â€â€â.noitadnuof	GNIYL	REDNU	EHT	MORF	SELCIHEV	FO	SERIT	SEARF	SEARAPES	HCIHW	ERUTCORTSâ	elcihev	deilppa	eht	etubirtsid	ot	si	noitcnuf
yramirp	esohw	slairetam	dessecorp	dna	detceles	fo	sreyal	desopmirepus	fo	gnitsisnoc	erutcurts	a	si	tnemevap	yawhgiH	Â¢Â	Ã¢	.aera	regral	a	revo	sdaol	ralucihev	eht	setubirtsid	taht	metsys	reyal	itlum	A	Â¢Â	Ã¢	?	tnemevap	that	he	tahw	.2.1	.Sraey	03	-	02	Neewteb	Fo	fo	fo	fo	efpxe	efil	evah	â·â	⣢	́	.tnemnorivne	eht	dnatshte	ot	ã¯	.slamina	dna	,Elep
,Selcihev	Fo	eht	rof	yaw	cilbup	yllaneg	,neeps	of	â·thâ	⣢s	?daor	si	tahw	(	Sdaor	,noitartsinim	dna	tnem	Eganam	Fo	Esoprup	eht	rof.)Tneserp	because	mk	noillim	3	revo(	dlrow	eht	of	skrowten	daor	tseral	eht	fo	that	aidni	â¯	.hcum	depoleved	to	evah	tnammoc	somyumtrop	somyumtrop	temomtrop	t	of	â	â	â¯	.krowten	daor	tauqeda	htw	secalp	suoirab	fo
ytivitcennoc	eht	no	sdneped	yrtnuoc	a	FO	TNempoleved	â¯	Noitcudortni	.i.n	p	javi.n	p	|	1	TNungissa	hcet.m	â€â€ã¢	Daor	Teuasert	Ro	Sdaor	Ro	Sdaor	sdaor	sdaor	hcnerf	.3.2	Daor	Namor	.2	Ediganf	.C.B	ot	detubirtta	si	noitcurtsnoc	daor	elacs	egral	tseilrae	ehT	Â¢Â​Ã¢	sdaor	namoR	.2.2	CB	0053	sa	dlo	sa	detad	noitazilivic	tneicna	suoirav	morf	deniatbo
erew	sdaor	drah	hcus	fo	secarT	Â¢Â​Ã¢	ruprimaH	T.I.N	tnemtrapeD	gnireenigne	liviC	e	g	a	P	|	4	TNemngissa	hcet.m	.4	.degreme	daor	ecafrus	drah	rof	deen	eht	dna	depoleved	erew	selcihev	nward	lamina	,leehw	Fo	Noitnevni	Retfa	.shtap-toof	Fo	syaw	wen	eht	,sleehw	eht	yrrac	ot	htgnerts	etauqeda	edivorp	oT	Â¢Â​Ã¢	.degreme	secafrus	redrah	htiw
sdaor	suhT	.sdaol	retaerg	gniyrrac	fo	elbapac	eb	dluohs	ecafrus	daor	eht	taht	yrassecen	emaceb	ti	nehT	.selcihev	nward	lamina	fo	tnempoleved	eht	ot	deL	â€â€ã¢	LEEHW	FO	Noitnofni	Eht	.2.1.2	slamina	Fo	Esu	eht	saw	tropsnart	FO	EDO	ROJT	ât	swinehtap	namuh	Eseht	â€â€ã¢	toof	yb	.1.1.2	sdaor	tneicna	.1.2	tnempoleved	daor	fo	yrotsis	.2
.tnatsisser	diks	ecafruss	.	â€â	.t	.tnemevap	yltneuqesbus	dna	edargbus	nekaew	dluoc	Hcihw	Retag	Ecafrus	Fo	Noitartenep	ot	suoivrepmi	ee	dluohs	lareta	M	Tnemevap	â€â€â	.Edargbus	ELBITPECSus	tsorf	FO	tceffe	eht	tneverp	ot	tnkciht	tneiciffus	â€â€TO	CIFTRAT	ONNEICFS	ONNEICFS	THSSERS	Gnidol	daerps	ot	tkciht	tneiciffus	â€â€ã¢	Erurtcurts
tnemevap	fo	stneiuqer	.4.1	rumpeng	t.i.n	Tnemranped	gnireenigne	livic	e	g	a	p	|	3	TNemngissa	hcet.m	Ymonoce	Elbanosaer	â€â€â	.Notholop	ria	dna	esion	detimil	â€â€â	¢	.tnemeriuqer	Scitehssea	dna	latemnemnorivne	Teem	â€â	next	major	development	in	the	road	construction	occurred	during	the	regime	of	Napoleon.	¢Ã​Â¢Â	The	signficant
contributions	were	given	by	Tresaguet	in	1764	.	¢Ã​Â¢Â	He	developed	a	cheaper	method	of	construction	than	the	locally	unsuccessful	revival	of	Roman	practice.	¢Ã​Â¢Â	The	pavement	used	200	mm	pieces	of	stone	of	a	more	compact	form	and	shaped	such	that	they	had	at	least	one	at	side	which	was	placed	on	a	compact	formation.	¢Ã​Â¢Â	Smaller
pieces	of	broken	stones	were	then	compacted	into	the	spaces	between	larger	stones	to	provide	a	level	surface.	5.	M.Tech	Assignment	Report	5	|	P	a	g	e	Civil	engineering	Department	N.I.T	Hamirpur	¢Ã​Â¢Â	Finally	the	running	layer	was	made	with	a	layer	of	25	mm	sized	broken	stone	Figure	3.	French	Road	2.4.	Telford	Construction	¢Ã​Â¢Â	The	next
development	was	done	by	Scottish	engineer	Thoms	Telford	(1757-1834).	¢Ã​Â¢Â	The	foundation	was	prepared	for	a	road	with	width	of	9	m	and	it	was	leveled.	¢Ã​Â¢Â	Large	size	stones	of	width	equal	to	40	mm	and	depth	170	to	220	mm	were	then	laid.	¢Ã​Â¢Â	After	filling	the	spaces	between	foundation	stones,	two	layers	of	stones	having	compacted
thickness	of	100	and	50	mm	respectively	laid	in	the	center	of	5.4	m.	of	width.	¢Ã​Â¢Â	The	top	layer	of	road	was	made	of	40	mm	thick	binding	layer	of	gravel.	6.	M.Tech	Assignment	Report	6	|	P	a	g	e	Civil	engineering	Department	N.I.T	Hamirpur	Figure	4.	Telford	Road	2.5.	British	roads	or	Macadam	Road	¢Ã​Â¢Â	The	British	engineer	John	Macadam
introduced	what	can	be	considered	as	the	first	scientific	road	construction	method.	¢Ã​Â¢Â	Stone	size	was	an	important	element	of	Macadam	road.	By	empirical	observation	of	many	roads,	he	came	to	realize	that	250	mm	layers	of	well	compacted	broken	angular	stone	would	provide	the	same	strength	and	stiffness	and	a	better	running	surface	than	an
expensive	pavement	founded	on	large	stone	blocks.	Figure	5.	British	Road	7.	M.Tech	Assignment	Report	7	|	P	a	g	e	Civil	engineering	Department	N.I.T	Hamirpur	Figure	6.	Of	several	roads	2.6.	Modern	routes	â	€	¢	Modern	and	large	roads	follow	the	world	construction.	Use	of	cement	and	bituminous	concrete.	â	€	¢	Several	advanced	and	profitable
construction	technology	are	used.	â	€	¢	Development	of	the	aid	of	new	equipment	in	the	most	raised	road	construction.	â	€	¢	Many	materials	easily	available	locally	are	tested	in	laboratories	and	then	implemented	on	roads	to	make	economic	and	durable	pavements.	GRANFIC	7.	CHRONOLIC	PRIGIN	OF	THE	ROAD	TYPES	8.	M.TECH	ASSIGNMENT
REPORT	8	latitude	p	a	g	e	Civil	Engineering	Department	N.I.T	Hamirpur	3.	Road/Pavement	System	3.1.	Typical	components	â	€	¢	Several	elements	make	up	the	road.	â	€	¢	Each	layer	represents	one	of	the	elements	of	the	pavement	system.	â	€	¢	All	these	elements	work	together	to	provide	quality	durable	pavement	8.	Pavement	Typic	Component
3.1.1.	Ambankment	Latitude	When	the	roads	are	built	more	high	than	the	surrounding	ground,	a	compacted	earth	structure	called	embankment	is	constructed.	The	embankment	is	built	to	support	the	other	three	layers	of	the	pavement	system.	Banks	can	be	made	of	almost	any	common	type	of	depth	except	the	topsoil.	3.1.2	SUBCATEGORÓ	The
subgrade	is	made	of	soils	specially	prepared	to	meet	the	support	requirements	for	the	other	two	layers.	9.	M.TECH	ASSIGNMENT	REPORT	9	â	†	P	A	G	E	CIVIL	ENGINERING	DEPARTMENT	N.I.T	HAMIRPUR	URA	The	subgrade	is	a	selected	soil	material	that	is	carefully	compact	to	provide	uniform	support	to	the	pavement.	Ura	the	subgrade	is
directly	in	the	embankment	or	on	the	native	soil.	3.1.3.Base	The	base	is	a	mixture	of	crushed	rock.	The	base	layer	provides	uniform	support	to	the	pavement	and	allows	the	water	that	penetrates	any	joint	or	cracks	in	the	pave	Sub-graduate.	The	base	layer	is	directly	on	top	of	the	sub-graduate	and	is	built	with	clean	clean	sand	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪
♪♪	♪♪	♪♪	♪♪	♪♪	♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪Up	to	14	days	of	cure,	it	is	necessary	to	roll	from	the
surface	surface	of	the	surface	surface	that	is	not	needed.	12.	M.TECH	12	|	P	A	G	E	Civil	Engineering	Department	N.I.T	Hamirpur	ã	¢	â‚¬	â	¢	generally	hard	more.	Ã	¢	â‚¬	â	¢	may	require	asphalt	coverage	due	to	noise	/	comfort	problems.	Ã	¢	â‚¬	â	¢	paved	paveds	most	economical	when	the	environmental	cost	/	life	cycle	is	considered	of	loading	in
flexible	and	rigid	pavements.	Figure	12.	Load	distribution	in	flexible	and	rigid	pavements.	13.	M.TECH	ASSIGNMENT	REPORT	13	|	P	A	G	E	Civil	Engineering	Department	N.I.T	Hamirpur	5.	The	rigid	pavements	of	pavement	are	those	that	contain	enough	strength	of	the	beam	to	be	able	to	unite	the	faults	and	users	of	sub-graduates	located	of	adequate
support.	The	load	is	transmitted	through	the	action	of	the	slab	beam	in	rigid	pavements.	The	pygid	pavements	are	those,	which	reduces	the	concentration	of	stretchs	and	distributes	the	stresses	uniformly	to	the	one	under	the	slab.	Ã¯	âµ	Rigidity:	it	is	not	deforms	under	strí	ã¯	âµ	concrete:	air	dragged	by	air	increases	resistance	to	frost	and	frosts	and
salt	corrosion	Continuous	river	pavements	have	a	heavy	reinforcement	ã¯	âµ	articulations,	used	in	non	-continuous	pavements	to	allow	the	rich	movement.	It	includes	a	``	river	pavements	â‚¬	â‚¬	â‚¬	â‚¬	âgn	,	The	cost	of	construction	of	the	rigid	pavement	of	a	single	lane	varies	from	35	to	50	Lakhs	per	km	in	simple	ãrrea,	the	pavement	deformation	in
the	subgrade	is	not	transferred	to	later	layers.	Slab	action	the	transfer	of	grain	loading	grains.	grain.	fo	ytilibaecivres	mret	gnol	dna	ecnamrofrep	eht	ot	tnatropmi	llits	si	esabbus	dna	edargbus	eht	fo	noitcurtsnoc	dna	ngised	reporp	eht	,htgnerts	edargbus	eht	ni	snoitairav	​​ot	evitisnes	erom	si	ssenkciht	eht	erehw	stnemevap	elbixelf	htiw	noitautis	eht
ekilnu	,tnemevap	etercnoc	eht	fo	ssenkciht	eht	tceffa	yltnacifingis	ton	seod	edargbus	eht	fo	htgnerts	eht	hguohtlA	.sediug	ngised	eht	ni	dednemmocer	era	sesabbus	dnuob	ro	etercnoc	xim	nael	ylnO	.snoitidnoc	latnemnorivne	dna	ciffart	rednu	lairetam	esabbus	eht	fo	noisore	ot	ecnatsiser	tneiciffus	edivorp	ot	dna	reyal	etercnoc	esab	eht	ot	troppus
mrofinu	edivorp	ot	si	esabbus	eht	fo	esoprup	ehT	.stnemevap	etercnoc	ot	noitubirtnoc	larutcurts	tnacifingis	a	ekam	ton	od	sesabbuS	.sdaol	elxa	ro	leehw	eht	fo	edutingam	eht	yb	dna	etercnoc	eht	fo	htgnerts	laruxelf	eht	yb	denimreted	yliramirp	si	ssenkciht	stI	.enola	reyal	etercnoc	eht	yb	dedivorp	erofereht	si	tnemevap	etercnoc	a	FO	yticapac
GNIYRRAC	DAO	EHT	FO	NOITROP	ROJAM	EHT	Edargbus'	eht	ot	deilppa	Serusserp	eht	stimil	nrut	by	Siht	.Detubirtsid	yledis	ylediw	Gnieb	Sdaol	Leehw	Deilppa	yllanretxe	ot	treporp	Siht	sedivorp	slairetam	gnam	daor	rehto	ot	derapmoc	etercnoc	fo	ytigir	dna	yticitale	fo	suludom	hgih	eht	muidem	suocadem	suocadem	suocadem	suocassive	that	no
gnitser	etalp	citsasal	,	noitca	bals	,noitca	bals	,noitca	alsd	,	Sbals	CPO	FO	REHTIE	DMROF	ni	tnemevap	digir	â§â	‚ã	́	fo	aerue	morf	daol	leehw	eht	refsnart	ot	yticapac	eht	tnemevap	s	tnurs	tnucafs	t	tnecafs	ehtafrorus	â§â‚ã	¯	Drot	the	Ecafrus	Esohw	Stnemevap	Era	Stnemevap	Digir	â§â‣	¯	)tsoc	ecnanetnam	wol(	elbixelf	ot	rom	stro	strog	Tnmungissa
hcet.m	.41	hgih	concrete	pavement.	15.	M.Tech's	Assignment	Report	15	Δ	P	a	g	e	Departamento	de	Ingeniería	Civil	N.I.T	Hamirpur	Figure	13.	Distribution	of	wheel	loads	under	concrete	flooring	5.2.	Basic	component	of	concrete	flooring	Figure	14.	Basic	component	of	concrete	pavements	16.	M.Tech's	Assignment	Report	16	Δ	P	a	g	e	Departamento	de
Ingeniería	Civil	N.I.T	Hamirpur	6.	Types	of	concrete	pavements	Figure	15.	Graph	flow	rate	of	concrete	pavements	6.1.	Non-reinforced	concrete	flooring	(URCP)	/PCP	ï	ì	·	PCP	do	not	contain	reinforcement,	except	in	special	situations	where	the	slabs	irregularly	or	the	non-combinant	joints	are	involved.	ï	¬·	PCP	is	the	most	common	pavement	for	roads
around	the	world.	The	cross-sectional	contraction	joints	are	induced	by	saw	cuts	and	their	spacing	is	determined	by	limiting	the	maximum	contraction	movement	in	the	joint	to	2	mm.	ï	ê·	This	results	in	an	average	space	of	approximately	4.2	m	(for	longer	lengths	of	up	to	5	m,	tunnels	should	be	used).	The	longitudinal	joints	are	induced	by	saw	or
formed	cuts.	These	have	a	maximum	space	of	4.3	my	and	are	kept	together	by	12	mm	of	12	mm	deformed	tie	rods	type	of	concrete	concrete	pavement	of	concrete	concrete	(URCP)	unreinforced	concrete	pavements	(JDCP	or	JPCP)	without	joint	(URCP).	(JUCDP)	Reinforced	concrete	flooring	(RCP)	Joint	reinforced	concrete	flooring	(JRCP)	Continuous
reinforced	concrete	flooring	(CRCP)	17.	M.	Technical	Allocation	Report	17	Δ	P	a	g	e	Departamento	de	Ingeniería	Civil	N.I.T	Hamirpur	ï	ï	ê·	These	are	plain	cement	concrete	pavements	(PCCPs)	built	with	tight	space.	ï	ê·	In	almost	all	articulated	pavements,	the	load	transfer	mechanism	is	implemented	using	spike	barsin	cross	-sections.	Such	pavements
are	called	JDCP/JPCP.	Ã¯	â	€	Šâ	·	When	the	intensity	of	the	trilfic	is	very	low	in	that	case,	the	spike	bars	are	not	provided	such	pavements	are	called	Judcp.	Figure	16	..	PCP	and	JDCP	6.2.	Reinforced	concrete	pavement	-rcp	ã	¢	â‚¬	â	¢	â	¢	tnemevaP	etercnoC	rebiF	leetS	.3.6	I	mean,	I	don't	know.	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢ÜSFCP	â€¢	SFCP	is	used	in
situations	where	it	is	necessary	to	provide	greater	resistance	to	the	cracks	in	the	slabs	in	a	strange	and	sharp	way	and	is	ideal	for	areas	with	a	high	proportion	of	slabs	irregularly,	for	example.	â€¢	The	transverse	and	longitudinal	contraction	joints	in	the	SFCP	are	not	dowelled	and	with	a	maximum	space	of	6	m	â€¢	The	steel	fiber	is	usually	mixed	to	~
70	kg/m3	and	the	resistance	to	the	characteristic	compression	of	the	concrete	is	40	€	"45	MPA,	giving	a	bending	force	of	5	MPa.	The	slabs	of	€	¢	are	generally	thinner	than	those	of	conventional	concrete	and	have	a	minimum	thickness	of	180	mm.	6.4.	Pretensed	concrete	flooring:	PSCP	â€¢	PSCP	is	usually	used	for	the	prefabrication	of	base	slabs	for
the	replacement	of	damaged	slabs	in	all	types	of	concrete	pavements.	20.	M.Tech	20	Δ	P	a	g	e	Departamento	de	Ingeniería	Civil	N.I.T	Hamirpur	7.	Factors	that	govern	the	design	of	the	pavements	â€¢	Wheel	load	design	ï¬	¢	static	load	on	wheels.	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	Contact	pressure.	ï	ï	ï	ï	ï	ï	ï	̄	Repetition	of
load.	â€¢	Subgrade	the	soil	ïÂ	was	thickness	of	the	required	pavement.	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	Behavior	of	voltage	under	load.	ï	ï	ï	ï	ï	ï	ï	ï	¢	Variation	of	humidity.	â€¢	Design	period.	â€¢	Commercial	traffic	volume	design.	â€¢	Composition	of	commercial	traffic	in	terms	of	single,	tridem,	tandem.	â€¢	Axis	load
spectrum.	â€¢	Pressure	of	the	tire.	â€¢	Side	placement	characteristics.	â€¢	Materials	of	components	of	the	pavement.	â€¢	Climate	factors.	â€¢	It	requires	cross	section	elements	of	the	alignment.	•	Consideration	of	traffic	21.	M.Tech	Assignment	Report	21	Δ	P	a	g	e	Departamento	de	Ingeniería	Civil	N.I.T	Hamirpur	7.1.	Axis	load	The	total	weight	of	the
vehicle	is	transported	by	its	shafts.	The	load	on	the	shafts	is	transferred	to	the	wheels	and	this	load	is	finally	transferred	tosurface	of	the	pavement	in	contact	with	the	tires.	Therefore,	more	loading	axes	will	be	transferred	in	a	wider	area.	7.2.	Wheel	load	The	next	important	factor	is	the	wheel	load	that	determines	theEht	fi	Sessxa	medit	,	quick	,	Elgnis
Fo	Noitelper	eht	tamitse	ot	deriuqer	Selcihev	Laicremoc	eht	fo	murtps	daol	elxa	if	dna	srh	84	rof	tea	0003	naht	ssel	rof	dvpc	rof	tnecrep	02	dna	0006	ot	0003	rof	dvpc	rof	tnecrep	51	,	0006	gnideecxe	)dpvc(	yad	rep	selcihev	laicremmoC	fi	tnecrep	01	eb	dluohs	dehgiew	eb	ot	elcihev	fo	egatnecrep	muminiM	.	doirep	ngised	ruprimaH	T.I.N	tnemtrapeD
gnireenigne	liviC	e	g	a	P	|	22	tropeR	tnemngissA	hceT.M	.22	eht	gnirud	detcepxe	noitcerid	hcae	ni	selxa	medirt	,	mednat,	elgnis	fo	snoititeper	eht	etamitse	ot	deriuqer	si	selcihev	laicremmoc	eht	fo	murtceps	daol	no	ataD	.stimil	lagel	eht	naht	sdaol	reivaeh	hcum	yrrac	syawhgih	lanoitan	no	gnitarepo	selxa	fo	rebmun	egral	a	tub	ylevitcepser	elxa	medirt
,	mednat	,	elgnis	rof	sennot	0.42	,sennot	0.91	,	sennot	2.01	era	aidnI	ni	stimil	lagel	eht	hguohT	scitsiretcarahC	daoL	elxA	.6.7	.leehw	ot	srefsnart	yletamitlu	si	elxa	eht	fo	daol	eht	esuaceb	bals	fo	ssenkciht	eht	ngised	ot	Desu	i	rotcaf	siht	sleehw	No	daol	citats	.5.7	.Cub	Dna	cdt	rof	deDednoc	rotcaf	siht	dna	,	ecalp	gnikat	era	Seselxa	medit	dna	Mednat	,
Elgnis	Fo	Ed	eht	tuohguorht	detaeper	Sessxa	Fo	Epyt	eht	taht	taht	nrevog	rotcaf	siht	noielper	daol.4.7	.Esoprup	ngised	rof	aera	ralucric	then	yllareneg	aera	tnirpmi	eht.	detpoda	APM	8.0	FO	erusserp	eryt	that	erusserp	eryt	fo	noitairav	​​eht	yb	yltnacifingis	detceffa	ton	era	rehgih	ro	mm	002	fo	ssenkciht	gnivah	stnemevap	etercnoc	ni	sserts	taht	dnuof	si
ti	apM	0.1ot	apM	7.	tuoba	egnar	serusserp	noitalfni	eryt	desu	ylnommoc	eht	selcihev	laicremmoc	eht	fo	tsom	roF	erusserP	tcatnoC	.3.7	.	stimil	ehtiw	the	erusserp	tcatnoc	eht	taht	erusne	hcihw	sleehw	sleehw	laud	lauda	evah	selcihev	laicremmoc	ynam	.tnemevap	that	nihteme	noitcelfd	dna	noititsidsssids	edarht	sliot	lieht	slius	of	consecutive	vehicles	is
greater	than	2.4	meters,	then	the	vehicle	can	be	considered	as	an	iganic	axis.	The	interval	in	which	the	axis	loading	group	must	be	classified	for	the	animalis	of	the	fatigue	dais	are:	ã	ºnico	-10	kn	tandem	axis	-20	KN	TRIDEM	Axis	-30	KN	7.7.	Characteristics	of	the	wheel	base	The	information	on	the	technical	spacing	between	successive	commercial
vehicle	When	the	slab	has	a	tendency	to	curl	due	to	the	negative	temperature	difference.	The	spaces	of	more	than	4.5	m	are	not	expected	to	contribute	to	tip	fatigue.	Axis	load	settings	Figure	19.	Axis	load	settings	23.	M.Tech	Assignment	Report	23	Silence	P	A	G	E	Civil	Engineering	Department	N.I.T	Hamirpur	7.8.	Design	permit	The	design	permit	is
defined	in	terms	of	cumulative	numbers	of	axis	that	can	be	carried	out	before	strengthening	the	pavement	is	necessary.	To	achieve	a	low	cost	of	the	life	cycle	and	with	respect	to	the	high	social	cost	for	complete	depth	reconstruction,	the	life	of	design	for	rigid	pavement	is	generally	recommended	as	30	years.	Within	this	life	permit,	extensive
rehabilitation	is	not	expected	to	be	required	under	normal	circumstances.	The	ã	ostile	life	of	the	pavement	structure	can	be	sustained	by	minor	repairs.	It	is	expected	that	the	ostile	life	can	be	expanded	more	in	view	of	the	â	€	7.9.	Volume	of	commercial	design.	Commercial	vehicle	definition	follows	that	occurs	in	the	annual	trmon	census	published	by
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rbc	dekaos	sti	morf	deniatbo	eb	seulav	sulav	rbc	ot	gnidnopserroc	eht	ssetcude	eht	ssetc	in	Nwonk	I	was	demrofrep	tset	Eht	.mm	057	FO	Retemaid	Etalp	Htiw	)m/APM(	Noitcaer	Edargbus	Fo	suludom	=057K	â£ž	retemaid	etalp	edww	)m/â-âsâsâ	ZETMAMM	Etalp	=â¦ãž	:Erehw	)870.+â¦ãž12.1(â¦ãžk=057k	Snoitauqe	GNOTOLOLLOLLOF	GNIsu	yb	k	Fo
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citsasal	niht	a	sa	bals	tnemevap	digir	Eht	DereDesnoc	Fines	can	be	susceptible	to	frost	in	freezing.	The	bad	subgraduate	should	be	avoided	if	possible,	but	when	it	is	necessary	to	build	on	digile	soils,	several	mã	©	all	are	used	to	improve	subgraduate	performance:	elimination	and	replacement	(overexcavation).	The	subgraduate	ground	of	bass
although	this	is	simple	in	concept,	can	be	expensive.	Stabilization	with	a	cementosa	or	asphalt	folder.	The	adding	of	an	appropriate	binder	(such	as	lime,	the	Cementor	of	Portland	emulsified	with	asphalt)	can	increase	subgrade	rigidity	and/or	reduce	swelling	trends.	28.	M.TECH	28	|	P	A	G	E	Civil	Engineering	Department	N.I.T	Additional	Base	Layers
of	Hamirpur.	Marginally	poor	subgrade	soils	can	be	acceptable	by	using	additional	base	layers.	These	layers	extend	the	pavement	loads	on	a	large	subgrade	subgrade.	This	option	is	quite	dangerous	when	you	design	pavements	for	poor	subgraduates,	temptation	can	simply	be	design	±	o	However,	these	equations	are	at	least	partly	empirical	and	were
generally	not	intended	to	be	used	in	extreme	cases.	In	summary,	a	thick	pavement	structure	on	a	poor	subgrade	may	not	be	a	good	pavement.	Subgraduate	physical	properties	Subgraduate	materials	are	characterized	by	(1)	their	resistance	to	deformation	under	load,	in	other	words,	their	rigidity	or	(2)	their	load	capacity,	in	other	words,	their
resistance.	In	general,	how	much	more	deformation	resistant	is	a	subgrade,	more	load	can	admit	before	reaching	a	critical	deformation	value.	Although	there	are	other	factors	involved	when	evaluating	subgraduate	materials	(such	as	the	retrograde/waves	in	the	case	of	certain	clays	and	ashes),	the	rigidity	is	more	common	characterization.	7.14.	Sub
Base	The	main	objective	of	the	subcase	is	to	provide	uniform,	stable	and	permanent	support	forNnemevap	eht	fo	ecnamrofrep	eht	tceffa	srotcaf	latnemnorivnE	srotcaF	latnemnorivnE.91.7	ruprimaH	T.I.N	tnemtrapeD	gnireenigne	liviC	e	g	a	P	⋅	03	tropeR	tnemngissA	hceT.M	####
##############################################################################and	cause	several	damage.	7.19.1	Temperature:	In	rigid	pavements,	due	to	the	difference	in	the	temperatures	of	the	upper	and	lower	part	of	the	slab,	temperature	tensions	or	friction	tensions	are	developed.	When	there	is	a
variation	in	temperature	due	to	which	the	curly	of	the	slab	should	be	considered	with	a	different	temperature	and,	therefore,	the	TDC	and	BUC	factors	should	be	considered.	7.19.2.	Precipitation:	rain	and	snow	precipitation	affects	the	amount	of	surface	water	infiltrating	the	subgrade	and	depth	of	the	freal	layer.	Bad	drainage	may	bring	lack	of
resistance	to	cutting,	pumping,	supporting	support,	etc.	7.20.	Characteristics	of	the	material	The	pavement	material	consists	of	different	types	of	subgrade	soil,	fine	aggregates,	granular	materials,	binders,	etc.	The	physical	and	engineering	properties	of	different	materials	used	to	build	any	type	of	pavement	play	an	important	role	in	the	thickness
design	of	the	pavement.	31.	M.TECH	31	ASSIGNMENT	REPORT	|	P	A	G	E	Civil	Engineering	Department	N.I.T	Hamirpur	8.	Design	of	pavement	8.1.	The	criteria	for	the	failure	of	the	pavements	traditionally	laughed	the	fatigue	crack	have	been	considered	as	the	main	criterion	for	the	rigid	pavement	design.	The	allowed	number	of	load	repetitions	to
cause	fatigue	cracks	depends	on	the	stimulation	of	stretch	between	the	stretch	by	flexion	and	the	concrete	rupture	mide.	In	addition,	pumping	is	identified	as	an	important	failure	criterion.	The	pumping	is	the	expulsion	of	the	ground	grout	through	the	joints	and	cracks	of	cement	concrete	pavement,	caused	during	the	downward	movement	of	the	slab
under	the	loads	of	the	heavy	wheels.	Other	main	types	of	anguish	in	rigid	pavements	include	failures,	backs	and	deterioration.	8.1.1.	Three	of	design	8.1.1a.	The	.asol	.asol	al	ed	ortned	n³Ãiccart	rop	s©Ãrtse	omix¡Ãm	le	rop	¡Ãriger	es	asol	al	ed	rosorg	le	,lareneg	nE	.asol	al	ed	ortned	n³Ãiccart	y	n³Ãiserpmoc	ed	senoisnet	¡Ãrareneg	ocif¡Ãrt	ed	agrac	al
a	odibed	otercnoc	ed	asol	anu	ed	n³Ãixelf	aL	ocif¡Ãrt	le	rop	sadicudni	odamot	otneimazalpsed	ed	levin	le	se	"®Ã	ednod	p	=	k"	®Ã	rop	adad	3mc/gk	ne	k	odargbus	ed	n³Ãiccaer	ed	olud³Ãm	nu	³Ãinifed	draagretseW	,n³Ãicisopus	atse	nE	esaB	.n³Ãixelfed	al	a	lanoicroporp	se	etnednecsa	n³Ãiccaer	al	euq	enopus	eS	.osned	odiuq​Ãl	nu	omoc	enopus	es	euq
,oleus	led	odarg-bus	le	erbos	asnacsed	euq	adagled	acits¡Ãle	acalp	anu	omoc	odig​Ãr	otnemivap	ed	asol	al	³Ãredisnoc	draagretseW	,31.7	n³ÃicceS	al	ne	³Ãitucsid	es	ay	omoc	odargbus	ed	n³Ãiccaer	ed	olud³Ãm	lE	.2.8	o±Ãesid	ed	soiretirC	.2.1.8	.s©Ãrtse	ed	n³Ãicaler	al	ed	edneped	otercnoc	led	agitaf	ed	otneimatropmoc	lE	.arutarepmet	ed	senoicairav
sal	y	oditeper	ocif¡Ãrt	ed	agrac	al	rop	sadicudni	nos	euq	agitaf	al	ed	sotcefe	sol	a	otejus	¡Ãtse	otercnoc	lE	agitaf	ed	allaF	.c1.1.8	ruprimaH	T.I.N	liviC	a​ÃreinegnI	ed	otnematrapeD	E	G	A	P	|	23	hceT.M	ed	n³Ãicangisa	ed	emrofnI	.23	.asol	al	ed	roirefni	etrap	al	ne	n³Ãiccart	ed	senoisnet	sal	y	roirepus	etrap	al	ne	n³Ãiserpmoc	ed	senoisnet	ne	atluser	euq	ol
,s©Ãrtse	ed	erbil	n³Ãisrotsid	ahcid	a	enopo	es	dadevarg	aiporp	us	orep	,axevnoc	evleuv	es	asol	al	,roirefni	eicifrepus	al	euq	adil¡Ãc	s¡Ãm	se	asol	anu	ed	roirepus	eicifrepus	al	iS	.asol	al	ed	lasrevsnart	n³Ãicces	al	erbos	laugised	arutarepmet	ed	n³Ãicubirtsid	anu	ed	odatluser	le	nos	n³Ãicamrofed	ed	senoisnet	saL	.sagral	s¡Ãm	sasol	noc	natnemua	y	asol	al
ed	ortnec	le	ne	seroyam	nos	senoisnet	saL	.esab-bus	al	y	otercnoc	ed	asol	al	ertne	n³Ãiccirf	aL	.airaid	arutarepmet	ed	etneidarg	ed	oibmac	la	odibed	n³Ãicamrofed	ed	senoisnet	sal	y	selanoicatse	arutarepmet	ed	senoicairav	sal	a	odibed	otercnoc	led	lasrevsnart	n³Ãicces	al	erbos	semrofinu	selanidutignol	senoisnet	,riced	se	,setnenopmoc	sod	ne
netsisnoc	sacimr©Ãt	senoisnet	saL	sacimr©Ãt	saserT	.b1.1.8	.setnecayda	sasol	sal	a	sagrac	sal	ed	etrap	rirefsnart	arap	,atabroc	ed	sarrab	o	sela±Ãap	omoc	,ovitcefe	omsinacem	nu	odnanoicroporp	ricuder	nedeup	es	senoisnet	saL	.selasrevsnart	y	selanidutignol	senoiccerid	ne	asol	ed	sedrob	sol	ed	ogral	ol	a	¡Ãtse	otnup	lE	0.125	cm	and	P	is	the
pressure	sustained	by	the	75	cm	diameter	plate	to	a	deviation	of	0.125	cm.	8.3.	Relative	stiffness	of	slab	to	subgrade	a	certain	of	resistance	to	the	deflection	of	slabs	is	offered	by	the	sub-grade.	Sub-graduated	deformation	is	equal	to	slabs	deflection.	Therefore,	the	deflection	of	the	slab	is	the	direct	medicine	of	the	magnitude	of	the	sub-graduate
pressure.	This	features	of	the	westergaard	river	pavement	pressure	on	the	definition	of	the	RMINO	Radio	of	Relative	Rigidity	L	in	CM	is	given	by	the	equation	below.	L	=	âˆš	()	Dénde,	l	=	Radius	of	relative	stiffness	(cm)	e	=	module	of	elasticity	of	cement	concrete	kg/cm2	î¼	=	poisson	concrete	ratio	=	.015	h	=	plate	thickness,	cm	k	=	module	of
subgrade	or	subgrade	reaction	module	Kg/cm3	33.	M.Tech	Assignment	Report	33	Silence	P	A	G	E	Civil	Engineering	Department	N.I.T	Hamirpur	8.4.	Equivalent	radius	of	resisting	section	when	the	inner	point	is	loaded,	only	a	small	pavement	zone	resists	the	moment	of	curvature	of	the	plate.	Westergaard	gives	a	relationship	for	the	equivalent	radius
of	the	resistance	section	in	cm	in	the	equation	below,	where	"a"	is	the	radius	of	the	load	distribution	of	the	wheel	in	cm	and	"h"	is	the	thickness	of	the	plate	in	cm	.	B	=	{{8.5.	CRITICAL	LOAD	POSITIONS	Since	the	pavement	plate	has	finite	length	and	width,	whether	the	fishe	one	or	the	intensity	of	the	maximum	stretch	induced	by	the	application	of	a
certain	trial	load	depends	on	the	location	of	the	load	on	the	pavement	surface.	There	are	three	typical	places,	namely	the	interior,	the	edge	and	the	corner,	where	there	are	different	conditions	of	slabs.	These	locations	are	called	chartic	load	positions.	8.6.	The	wheel	load	is	highlighted	-	Westergaard's	stretch	equation	is	assumed	that	the	cement	slab
is	homogen	and	that	it	has	uniform	elastic	properties	with	vertical	subgrade	reaction	proportional	to	deflexion.	Westergaard	(1926)	developed	equations	for	the	solution	of	cargo	tensions	in	three	critical	regions	inside	the	slab,	corner	Edge	8.6.1.	Interior	â	€	“load	inside	and	far	from	all	the	edges	and	is	given	by	Naht	bals	eht	fo	roreretni	eht	ta
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edges	since	the	interior	part	of	the	slab	is	more	restrained	against	curling	than	the	edges.	8.7.1.1.	Warping	stress	in	concrete	slab	when	curling	is	restrained	at	different	times	Based	on	the	plate	theory	,	westergaard	(1926)	developed	formula	for	calculating	the	warping	stresses	in	the	concrete	slab	.	In	1938	,	Bradbury	modifies	his	formulae	and
developed	the	following	equations	for	calculating	the	maximum	warping	stress	at	the	interior	and	edge	of	the	slab	having	finite	dimensions	Table	No-4	Bradbury¢Ã​Â​Âs	coefficients	lx	/l	or	ly/l	1	2	3	4	5	6	7	8	8.5	9	10	11	>12	Cx	or	Cy	0.00	0	0.040	0.175	0.440	0.720	0.92	1.03	1.07	1.084	1.08	1.075	1.050	1.000	37.	M.Tech	Assignment	Report	37	|	P	a	g	e
Civil	engineering	Department	N.I.T	Hamirpur	8.7.2.	Frictional	Stresses	Slab	movement	are	restrained	by	its	self	weight	caused	by	the	inter	surface	frictional	forces	between	the	slab	and	the	supporting	layer	(	sub	¢Ã​Â​Â	base	layer	).	For	example	when	the	slab	contracts	its	movement	are	restrained	by	frictional	forces	and	tensile	stresses	are	developed
.	Figure	24.	Frictional	stress	in	the	slab	Where,	​Ã​Âf	=	tensile	stress	in	concrete	slab	due	to	friction	W=	Unit	weight	of	concrete.	h=	Thickness	of	slab.	L=	Length	of	slab.	f	=	Average	coefficient	of	friction.	8.8.	Critical	Combination	Of	Stresses	The	cumulative	effect	of	the	different	stress	give	rise	to	the	following	three	critical	cases.	¢Ã​Â¢Â	Summer,
mid-day:	The	critical	stress	is	for	edge	region	given	by	​Ã​Âcritical	=​Ã​Âe	+	​Ã​Âte	-​Ã​Â	f.	¢Ã​Â¢Â	Winter,	mid-day:	The	critical	combination	of	stress	is	for	the	edge	region	given	by	​Ã​Âcritical	=	​Ã​Âe+​Ã​Âte	+​Ã​Âf.	38.	M.Tech	Assignment	Report	38	|	P	a	g	e	Civil	engineering	Department	N.I.T	Hamirpur	¢Ã​Â¢Â	Mid-nights:	The	critical	combination	of	stress	is
for	the	corner	region	given	By	​Ã​Âcritical	=	​Ã​Âc	+	​Ã​Âtc.	Figure	25.	Critical	Combinations	due	to	Load	and	warping.	39.	M.Tech	Assignment	Report	39	|	P	a	g	e	Civil	engineering	Department	N.I.T	9.	Slab	thickness	design	9.1.	The	most	severe	combination	that	induces	the	maximum	stretch	on	the	pavement	will	give	the	critical	combinations.	Flexural
stiminal	due	to	the	combined	accident	and	differential	load	action	between	the	upper	part	and	the	lower	fibers	of	the	concrete	plate	is	considered	for	the	display	of	the	thickness	of	the	pavement.	Flexural	stretch	in	the	lower	layer	of	the	concrete	slab	is	maximum	during	the	day	of	the	day	when	the	axis	load	acts	halfway	in	the	pavement	slab	while
there	is	a	positive	temperature	gradient.	as	shown.	GRÁFICO	26.	Below	the	Crãa.	This	condition	is	likely	to	produce	cracking	bottom-up	(Bu).	Invitation	of	the	maximum	flexural	tension	points	at	the	bottom	of	the	concrete	shoulder	-free	pavement	slab	tied	for	one,	ténem,	​​tridem	axis	as	shown.	The	pneumal	impress	the	longitudinal	to	the	edges.	For
the	shoulder	tied	the	same	stretch	will	occur	in	the	same	location.	An	axis	causes	greater	stretching	followed	by	axes	ténem	and	tridem	respectively.	40.	M.tech	Assignment	Report	40	â	†	P	a	g	e	Civil	Engineering	Department	N.I.t	Hamirpur	Figure	27.	Placement	of	axles	in	case	of	guest	loop	during	the	night	hours	the	upper	surface	is	more	cold	than
the	lower	surface	and	the	ends	of	the	Border	of	the	plate	upwards	resulting	in	the	support	of	the	slab	as	shown.	Due	to	the	restriction,	it	provides	the	weight	of	concrete	and	by	the	connections	of	the	doalla,	the	tension	tensions	of	temperature	tension	are	caused	in	the	upper	part	Figure	28.	riveted.	â	€	¢	The	figure	shows	the	placement	of	loaded	axes
near	the	transverse	articulation	when	there	is	a	negative	temperature	gradient	during	the	night	permit	causing	a	high	flexural	stretch	at	the	top	of	the	slab	that	leads	to	the	top	â	€	Below	cracking	(TDC)	41.	M.tech	Assignment	Report	41	Silence	P	A	G	Civil	engineering	Department	N.I.T	Hamirpur	Figure	29.	Placement	of	Axles	In	Case	of	BUC	9.2.
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sanugla	artseum	euq(	n³Ãicauce	al	ed	ocif¡Ãrg	le	etnaidem	o	)artseum	ed	sarfic	sanugla	artseum	es	omoc(	s©Ãrtse	ed	salbat	sal	ed	ranoicceles	edeup	es	s©Ãrtse	lE	.naredisnoc	es	avitisop	arutarepmet	ed	selaicnerefid	solcic	y	medn¡Ãt	o	laudividni	oresart	eje	led	agrac	al	ed	adanibmoc	n³Ãicca	al	a	odibed	edrob	le	ne	laruxelf	s©Ãrtse	le	rateirga	abirra
araP	.agitaf	ed	o±Ãad	ojaba	abirra	y	abirra	ovitalumuca	odnof	le	arap	¡Ãraborpmoc	es	otnemivap	le	ortem¡Ãrap	orto	y	odad	asol	al	ed	rosepse	nu	araP	agitaf	rop	so±Ãad	sol	ed	ovitalumuca	sisil¡ÃnA	3.9	.lenap	emas	eht	no	decalp	tinu	raer	eht	fo	selxa	tsrif	eht	dna	seryt	elgnis	eht	htiw	selxa	pihsredael	tnorf	gnivah	srab	lewod	tuohtiw	dna	htiw	gnivaP
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ovitisop	flexural	stress	can	be	calculated	in	the	same	way.	The	flexural	stress	is	divided	by	the	flexural	strength	of	design	ed	n³Ãicaler	al	enimreted	YA	ed	opmeit	le	etnarud	laicnerefid	avitisop	arutarepmet	al	y	eje	led	agrac	al	ed	odanibmoc	otcefe	le	arap	medn¡Ãt	y	elpmis	eje	ed	agrac	al	a	odibed	edrob	le	ne	n³Ãixelf	ed	senoisnet	sal	eluclaC	:7	osaP	¢Â
¬​â	¢Ã	.selasrevsnart	satnuj	ertne	oresart	remirp	y	oretnaled	eje	oyuc	soluc​Ãhev	solleuqa	naredisnoc	es	oloS	.roirepus	ateirg	al	ed	sisil¡Ãna	le	arap	arutarepmet	ed	laicnerefid	la	¡Ãragerga	es	euq	otercnoc	led	onrotne	le	etnarud	odallorrased	c¡Å«Ã	05	ed	laicnerefid	avitagen	arutarepmet	anu	ne	odiurtsnoC	.amix¡Ãm	arutarepmet	ed	laicnerefid	a​Ãd	led
datim	al	omoc	amot	es	ehcon	al	etnarud	amix¡Ãm	avitagen	arutarepmet	ed	laicnerefid	lE	.ehcon	al	etnarud	odacificepse	saroh	sies	ed	odo​Ãrep	le	ne	eje	led	agrac	ed	senoiciteper	sal	emitsE	:6	osaP	¢Â	¬​â	¢Ã	.abirra	aicah	ojaba	ed	otneimateirga	led	sisil¡Ãna	le	arap	saroh	6	sal	etnarud	etnatsnoc	ecenamrep	amix¡Ãm	arutarepmet	ed	laicnerefid	le	euq
enopus	eS	.a​Ãd	le	etnarud	saroh	sies	ed	odacificepse	odo​Ãrep	le	ne	eje	led	agrac	ed	senoiciteper	sal	emitsE	:5	osaP	¢Â	¬​â	¢Ã	ehcon	ed	y	a​Ãd	ed	sodo​Ãrep	sol	etnarud	nanoicnuf	euq	eje	led	agrac	ed	senoiciteper	ed	senoicroporp	sal	ertneucnE	:4	osaP	¢Â	¬​â	¢Ã	.o±Ãesid	led	litºÃ	adiv	al	etnarud	sa​Ãrogetac	setnerefid	y	dutingam	setnerefid	ed	seje	sol
ed	agrac	al	ed	senoiciteper	sal	eluclaC	:3	osaP	¢Â	¬​â	¢Ã	.otnemivap	ed	asol	al	ed	abeurp	ed	o±Ãesid	ed	rosorg	nu	enoicceles	:2-osaP	¢Â	¬​â	¢Ã	.sortem¡Ãrap	sosrevid	sol	arap	o±Ãesid	ed	serolav	sol	elupitse	:1-osaP	¢Â	¬​â	¢Ã	.o±Ãesid	le	arap	riuges	nedeup	es	sosap	setneiugis	soL	asol	al	ed	o±Ãesid	le	arap	odadnemocer	otneimidecorP	.4.9	ruprimaH
T.I.N	liviC	a​ÃreinegnI	ed	otnematrapeD	e	g	a	P	|	44	hceT.M	ed	n³Ãicangisa	ed	emrofnI	.44	.n³Ãixelf	rop	s©Ãrtse	ed	solucl¡Ãc	arap	artseum	ed	senoicaucE	.13	arugiF	ruprimaH	T.I.N	liviC	a​ÃreinegnI	ed	otnematrapeD	e	g	a	P	|	34	n³Ãicangisa	ed	emrofnI	hceT.M	.34	.n³Ãixelf	rop	s©Ãrtse	ed	solucl¡Ãc	sol	arap	artseum	ed	socif¡ÃrG	.03	arugiF	)RS(
s©Ãrtse	ed	n³Ãicaler	al	renetbo	arap	otnemec	le	and	evaluate	the	CFD	for	individual	axis	loads	and	tensem.	The	sum	of	the	two	CFD	must	be	less	than	1.0	so	that	the	slab	is	safe	against	cracking	from	the	bottom	up.	Ã	¢	â‚¬	â	¢	Step	8:	Calculate	the	flexion	tensions	in	the	central	one	of	transverse	transm	and	the	rear	axle	near	the	next	joint	on	the
same	panel	under	a	negative	temperature	differential.	Determine	the	stress	relationship	and	evaluate	the	CFD	for	individual	axis	loads	and	in	tãndem.	The	sum	of	the	two	CFD	must	be	less	than	1.0	so	that	the	slab	is	safe	against	cracking	from	the	bottom	up.	45.	M.TECH	Assignment	Report	45	|	P	A	G	E	Civil	Engineering	Department	N.I.T	Hamirpur
10.	Conventional	pavement	joints	are	defined	in	the	continuity	of	the	pavement.	Conventional	pavements	(JPCP,	JRCP	and	CRCP)	make	use	of	various	types	of	transverse	and	longitudinal	joints.	Transversal	contraction	joints	are	used	in	JPCP	and	JRCP,	usually	with	Paã	±	Ales.	At	the	end	of	each	daily	paving	operation,	or	for	a	significant	delay	in	the
pavement,	transverse	construction	joints	are	placed,	usually	in	the	location	of	a	planned	contracting	board	planned	for	JPCP	or	JRCP.	Transverse	articulations	of	expansion	or	insulation	are	placed	where	the	expansion	of	the	pavement	of	the	adjacent	bridges	or	other	drainage	structures.	Longitudinal	contraction	joints	are	created	where	two	or	more
lane	wide	or	shoulders	are	paved	at	the	same	time.	In	contrast,	longitudinal	construction	joints	are	used	between	paved	lanes	or	shoulders	at	different	times.	The	performance	of	concrete	pavements	depends	largely	on	the	satisfactory	performance	of	the	joints.	The	majority	of	articulated	concrete	pavement	failures	can	be	attributed	to	joint	failures,
rather	than	an	inadequate	structural	capacity.	The	anguish	that	can	result	from	the	fault	of	the	joints	include	failures,	pumping,	spalling,	corner	breaks,	explosions	and	cracks	in	the	middle	panel.	10.1.	Types	of	joints	Figure	32.	GRATICS	OF	FLOW	OF	TYPES	OF	ARTICULATIONS	Types	of	joints	together	Expansion	joints	Contraction	Deformation
swine	construction	logs	longitudinal	assemblies	46.	M.Tech's	Assignment	Report	46	Δ	P	a	g	e	Departamento	de	Ingeniería	Civil	N.I.T	Hamirpur	Figure	33.	Various	types	of	joints	10.1.1.	Expansion	joints	An	expansion	joint	isas	â	€	œa	set	placed	in	a	specific	place	to	allow	the	pavement	to	expand	without	the	adjacent	structures	or	the	pavement	itself.
The	Smooth's	doallas	are	the	most	used	to	transfer	load	through	expansion	joints.	The	towels	expansion	joints	are	manufactured	especially	with	a	lid	at	one	end	of	each	doalla	that	creates	an	empty	in	the	slab	to	accommodate	the	doalla	while	the	adjacent	slab	closes	the	expansion	joint.	Expansion	joints	are	provided	to	allow	the	expansion	of	slabs	due
to	the	increase	in	slab	temperature	above	the	construction	temperature.	It	also	allows	the	contraction	of	slabs	provided	in	India	in	the	50	to	60	cm	interval	for	the	smooth	interface	in	winter	and	90-120	cm	for	the	smooth	interface	in	summer.	The	maximum	spacing	is	140	m	47.	M.Tech	Assignment	Report	47	Silence	P	a	g	e	Civil	Engineering
Department	N.I.t	Hamirpur	10.1.2.	Contraction	joints	is	expected	to	allow	the	contraction	of	slabs.	These	joints	are	closest	than	the	expansion	joints.	The	cargo	transfer	in	this	joint	is	due	to	physical	interconnectation	added	to	the	joint	face.	The	maximum	spacing	of	the	contracting	joints	is	4.5	m.	Since	it	is	recommended	to	provide	contracting	unions
in	a	narrow	spacing,	it	does	not	seem	necessary	totally	linked	specifically.	GRÁFICO	35	BOARD	OF	CONTRACTIONS	10.1.3.	Warping	joints	These	measures	are	provided	to	relieve	induced	tensions	due	to	surveillance	known	as	sharp	joints.	These	joints	are	rarely	provided	10.1.4.	CONSTRUCTION	BOARDS	An	construction	articulation	is	defined	as	â
€	œa	articulation	slabs	that	results	when	the	concrete	is	placed	at	different	times.	This	type	of	articulation	can	be	divided	into	transverse	and	longitudinal	jointsâ	€.	A	hop	and	doalla	basket	for	a	transverse	construction	of	construction	is	shown.	48.	M.tech	Assignment	Report	48	48	♪	I'm	gonna	go	♪	A	stnioJ	lanidutignoL	.5.1.01	tnioJ	noitcurtsnoC
esrevsnarT	.63	erugiF	..etercnoc	dlo	eht	tsniaga	pu	dettub	etercnoc	wen	htiw	trats	lliw	yad	gnivap	txen	ehT	.devomer	eb	lliw	redaeh	ehtI	mean,	I'm	sorry.	2.11	.gnipmup	dna	gnideelb	retaw	dna	,noitaroireted	hctap	,noitarapes	redluohs-ot-enal	,ffo	pord	redluohs-ot-enal	,skcarc	dna	stnioj	esrevsnart	fo	gnitluaf	,spuwolb	sa	deifissalc	popnasercentral
line.	Once	a	transverse	crack	forms	its	failure	and	deterioration	lead	to	severe	roughness.	JPCP	does	not	have	steel	through	the	crack	to	keep	it	together.	Cracking	can	progress	and	lead	to	a	shattered	slab.	Figure	41.	Transversal	Cracking	52.	M.TECH	52	ASSIGNMENT	REPORT	|	P	A	G	E	Civil	Engineering	Department	N.I.T	Hamirpur	11.5.	Articular
deficiencies	such	as	JPCP	and	JRCP	have	articulations,	these	types	of	pavement	by	only	can	have	joint	deficiencies.	These	are	classified	as	Daaves	by	stamps	or	spalling.	11.5.1.	â	€	Â	¥	DAO	of	the	articulation	label	(transverse	or	longitudinal)	The	joint	stamps	are	used	to	prevent	incompressible	materials	and	water	from	being	penetrating	joints.
Incompressible	materials	can	lead	to	tension	concentrations	when	the	open	pavement	joints	are	closed,	which	makes	part	of	the	concrete	collapse.	Water	leads	to	deterioration	in	the	pavement	and	underlying	layers.	Typical	types	of	the	articulation	seal	of	the	articulation	include	extrusion	(seal	that	appears	in	the	articulation),	hardening,	adhesive
failure	(binding	pédid	Extract	material	or	weed	growth	in	articulation.	11.5.2.	â	€	â	¥	articular	spalling	(transverse	or	longitudinal)	The	detachment	of	the	articulation	is	defined	as	"cracking,	breaking,	splintered	or	frayed	with	slabs	edges	within	0.3	m	(1	foot)	from	the	face	of	the	articulation."	Spalls	are	a	superficial	phenomenon	and	are	generally
caused	â	€	‹â	€‹	by	incompressible	materials	that	create	tension	concentrations	in	the	joints	as	they	close	due	to	the	expansion	of	the	slab	or	the	trilfic	load.	They	can	also	be	caused	â	€	â	€	‹By"	loading	devices	design	or	built	".	Therefore,	the	best	way	to	avoid	spalls	is	properly	the	joints.	Figure	42.	Spalling	Set	53.	M.Tech	Assignment	Report	53	|	P	A
G	E	Civil	Engineering	Department	N.I.T	Hamirpur	11.6.	Surface	defects	Unlike	cracks	and	joint	deficiencies,	surface	defects	are	generally	not	related	to	design.	They	are	due	to	a	selection	of	poor	materials	or	to	the	bad	construction	practices,	or	both.	11.7.	11.7.	taht	ni	etercnoc	eht	fo	gnirettahs	yb	deinapmocca	netfo	,skcarc	ro	stnioj	esrevsnart	ta
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