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TRIM	AND	BILGING	-	RESOURCES	IN	ALL	PREVIOUS	Articles	of	this	SAIN,	we	discussed	about	vain	aspects	of	intact	stability	of	ships.	In	other	words,	any	theories	and	cases	of	stability	we	have	treated	tãªm,	now,	considered	that	the	ship's	hull	is	intact,	and	does	not	allow	sea	water	to	enter	any	compartment.	Remember	how	we	introduce	the
concept	of	stability	in	the	first	article	of	this	SA	©	rie?	That	there	are	two	main	types	of	stability	that	concern	superficial	ships	-	intact	stability	and	damaged	stability.	This	article	will	treat	this	last.	The	study	of	the	damaged	stability	of	a	superficial	ship	comes	from	use	when	the	herm	of	the	ship	is	affected	in	a	way	that	allows	the	water	to	flood	any
compartment	within	the	ship's	hull.	Since	this	changes	the	ship's	stability	parts,	whose	extension	depends	on	the	extension	of	the	damage	and	flooding,	it	is	studied	separately	from	intact	stability.	Related	Reading:	What	makes	an	unknown	ship?	Before	entering	the	mothers	who	are	used	to	evaluate	the	damaged	stability	of	a	ship,	we	will	discuss	the
effects	of	flooding	on	a	ship:	Project	change:	Floação	results	in	the	entry	of	water	in	the	damaged	compartment	of	the	ship.	This	will	change	in	the	draft	to	the	point	where	the	displacement	of	the	undue	(intact)	part	of	the	ship	will	be	equal	to	the	displacement	before	damaging	the	weight	of	the	water	that	entered	the	apos	floods.	To	express	it:	the	bar
change:	the	entrance	of	the	water	into	a	compartment	can	be	considered	as	a	weight	added	at	any	point	along	the	length	of	the	ship.	This	causes	a	change	in	the	guardian	of	the	ship.	Heeling:	The	ship	will	heel	if	the	damaged	compartment	is	insimetrically	positioned	on	the	central	line	of	the	ship.	If	the	ship's	meta	-car	height	in	the	flooded	condition
is	negative,	the	damaged	ship	unstable.	In	such	a	case,	the	ship	will	catch	if	the	flooded	compartment	is	forged	ed	avruc		Ã	adalopartxe	res	edop	sonad	a	odived	acirtnªÃcatem	arutla	an	o£Ã§Ãuder	A	.oivan	mu	a	sonad	a	odived	odizuder	MG	:1	arugiF	.air³Ãtagirbo	anrot	es	o£Ã§Ãaucave	a	e	orugesni	odaredisnoc	©Ã	oivan	o	,oivan	od	otnemirpmoc	od
ognol	oa	otnop	reuqlauq	me	megram	ed	ahnil	a	egnita	aug¡Ã	ed	ahnil	a	euq	zev	amU	.asremi	revitse	o£Ãn	megram	ed	ahnil	a	es	sanepa	oruges	odaredisnoc	©Ã	,odacifinad	revitse	oivan	mu	eS	.otla	siam	oun​Ãtnoc	euqnatse	s©Ãvnoc	od	oxiaba	mm	57	adaredisnoc	air¡Ãnigami	aug¡Ã	ed	ahnil	amu	©Ã	oivan	mu	ed	megram	ed	ahnil	A	.megram	ed	ahnil	a
©Ã	oivan	mu	ed	sadacifinad	seµÃ§Ãidnoc	me	odasu	©Ã	euq	snumoc	siam	somret	sod	mU	:oivan	od	adreP	.sadno	uo	otnev	ed	sanretxe	sa§Ãrof	a	odived	rapmil	edop	aroga	oivan	o	euq	acifingis	ossI	.oivan	od	edadilibatse	ed	amag	a	iunimid	,osremi	¡Ãtse	ohlarab	o	euq	me	otnop	mu	a	ervil	odrob	od	o£Ã§Ãuder	a	,seµÃ§Ãadnuni	sa	s³Ãpa	avitisop	res	assop
acirtnªÃcatem	arutla	a	arobmE	.oivan	od	laudiser	edadilibautulf		Ã	a§Ãaema	ednarg	amu	atneserper	euq	o	,ervil	odrob	od	o£Ã§Ãuder	an	atluser	odadnuni	oivan	od	ohnucsar	od	otnemua	O	:ORVIL	AN	A​ÃNADUM	.adidrep	edadilibautulf	ed	esil¡Ãna	a	somradutse	odnauq	ossi	rasilana	somaV	?ªÃuq	roP	.oivan	od	aug¡Ã	ed	onalp	od	aer¡Ã	ad	otnemom	od
o£Ã§Ãnuf	amu	©Ã	euq	,MB	on	avitacifingis	o£Ã§Ãuder	amu	¡Ãh	,otnatne	oN	.oivan	od	o£Ã§Ãinraug	an	sa§Ãnadum	a	odived	siam	adnia	ratnemua	edop	e	seµÃ§Ãadnuni	a	odived	atnemua	BK	O	.MB	e	BK	ed	serolav	ed	a§Ãnadum	amu	me	atluser	ossi	,odadnuni	©Ã	oivan	mu	odnauq	,euq	rednetne	etneicifus	res	eved	,otnauqne	roP	.roiretsop	oig¡Ãtse	mu
me	sam	,ogitra	etsen	someradutse	euq	o	etnemataxe	©Ã	euq	,sarienam	saud	ed	atief	res	edop	edadilibatse	an	o£Ã§Ãuder	ad	o£Ã§Ãacilpxe	a	:acirtnªÃcatem	arutla	ad	lareg	o£Ãsserpxe	alep	odacilpxe	res	edop	ossI	.seµÃ§Ãadnuni	a	odived	adum	oivan	od	acirtnªÃcatem	arutla	a	:edadilibatse	an	a§ÃnaduM	.lartnec	ahnil	a	erbos	ocirt©Ãmis	rof
otnemitrapmoc	o	es	onretxe	otlas	ed	otnemom	reuqlauq	ed	o£Ã§Ãa	alep	ratimil	a	osneporp	©Ã	e	,lartnec	ahnil	a	erboS	as	a	reduction	at	the	height	of	the	GZ	curve	and	the	stability	range,	as	shown	in	the	figure	figure	yrev	dettolp	eb	nac	yeht	taht	si	htiw	emoc	sevruc	eseht	taht	egatnavda	ehT	?sevruC	htgneL	elbadoolF	fo	esu	eht	si	tahw	,oS	.evruC
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ereh	sesira	taht	noitseuq	gnitseretni	eht	tuB	.sdaehklub	thgitretaw	esrevsnart	fo	snaem	yb	enod	si	noitazilatnemtrapmoc	ehT	.	)noitacol	yna	ta	egamad	a	fo	esac	ni	htgnel	sÂ​Â​Ã¢pihs	eritne	eht	ssorca	gnidoolf	.e.i(	gnidoolf	evissergorp	stneverp	sihT	.egamad	fo	esac	ni	stnemtrapmoc	erom	ro	eno	ot	gnidoolf	eht	tcirtser	ot	stnemtrapmoc	thgitretaw	fo
rebmun	a	otni	yllanidutignol	dedivid	si	pihs	a	,yllanoitidirt	:pihs	a	fo	noisidbus	fo	tpecnoc	.pihs	eht	rof	efas	deredisnoc	eb	nac	taht	expected	fo	tnetxe	eht	yfitnedi	ot	.egamad	fo	level	niatrec	a	otpu	Tneicus	Si	mra	gnithgir	gnithgir	gnithiniamer	eht	taht	taht	yaw	a	Krow	Srengised	Eht	,Erofereht	YOU	.Ezispac	llew	Pihs	Eht	,Tnemom	Gnileeh	eht	ssel	si
)zg(	Revel	Gnithgir	Mumixam	Gniinamer	eht	Taht	s	thgieh	circatem	ni	ssol	eht	and	os	os	snoitisop	nwonk	tub,modnar	ta	decalp	was	sdaehklub	thgitretaW	:2	petS	.dettolp	si	evruc	htgnel	elbadoolf	ehT	:1	petS	:woleb	denialpxe	sa	spets	eht	wollof	srengised	♫	and	♫	The	elbadoolf	eht	in	the	desab	,dexif	was	sdaehklub	fo	noitisop	eht	woh	,ees	tsrif	lliw	eW
.pihs	eht	yb	tariuqer	sdaehklub	esrevsnart	dna	,stnemtrapmoc	lanigramdedoolf	erew	stnemtrapmoc	gniwollof	eht	fi	egrembus	dluow	enil	nigram	eht	taht	su	llet	ylraelc	stluser	ehT	.dradnatS	tnemtrapmoC	owT	:7	erugiF	.woleb	nwohs	sa	si	,esac	evoba	eht	rof	deniatbo	stluser	ehT	.eno	sa	stnemtrapmoc	tnecajda	owt	redisnoc	won	lliw	ew	,smret	relpmis
nI	.dedoolf	yletelpmoc	era	CB	dna	BA	stnemtrapmoc	nehw	esac	eht	rof	nward	neeb	sah	CKA	elgnairt	eht	,woleb	margaid	eht	ni	,elpmaxe	roF	.degamad	era	stnemtrapmoc	thgitretaw	tnecajda	owt	taht	gniredisnoc	yaw	a	ni	nward	eb	ot	deen	selgnairt	eht	,kcehc	dradnats	tnemtrapmoc	owt	a	mrofrep	ot	redro	nI	.tneiciffus	ton	si	kcehc	evoba	eht	,dradnats
tnemtrapmoc	owt	a	sdnamed	pihs	eht	fo	ngised	eht	fi	tuB	.dradnatS	tnemtrapmoC	enO	:6	erugiF	.dradnatS	tnemtrapmoC	elgniS	htiw	pihs	eht	yfitrec	ot	desu	eb	nac	nalp	tnemtrapmoc	nesohc	eht	taht	snaem	Siht	.)woleb	eht	eht	ot	retire(	Evruc	htgnel	elbadoolf	eht	woleb	secitrev	htiw	Segnairt	eht	lla	ew	,elpmaxe	Evoba	Eht	by	Tes	Tuoble	tNempmoc
htgnel	elbado	tbo	eht	gnisu	emas	eht	kcehc	won	tsum	rengised	eht	,dexif	si	dradnats	tnemtrapmoc	eht	ecno	,oS	.stnemtrapmoc	thgitretaw	tnecajda	owt	sti	fo	yna	ot	egamad	etelpmoc	retfa	neve	taolfa	niamer	nac	dradnatS	tnemtrapmoC	owT	htiw	pihs	a	,ylralimiS	.yletelpmoc	degamad	neeb	evah	stnemtrapmoc	thgitretaw	sti	Fo	yna	yna	retfa	neve
)Desreme	Eb	dluohs	nil	nigram	dna	,tolfa	niamer	ot	ot	elba	EB	dluohs(	Yhthtrow-aes	eb	ot	tengised	si	the	F	dradnats	tnemtrapmoc	eldnats	os	s	tid	dinas	si	si	si	si	sanot	dias	na	DENGISED	EB	ot	SAHS	EHT	DRATNATATS	TNEMPMOC	TNEMRAPMOC	HOT	OT	t	ngised	eht	rof	we	tnatrop	tnatrop	:4	pets	.	Hcae	FO	EHT	taht	taht	taht	hcus	tnemtramoc
hcae	rof	nward	era	Segnairt	:3	pets	.tuoyal	-2	pets	:4	eganf	.stnemtrepmoc	thgidretaw	faht	AB	and	BC.	BC	and	CD.	EF	and	FG.	FG	and	GH.	But	the	margin	line	would	remain	above	the	water	line	for	simultaneous	flooding	of	either	case:	CD	and.	Both	and	ef.	In	this	case,	the	ship	receives	a	standard	of	two	compartments,	but	only	for	simultaneous
flooding	of	CD	and	EF	or	EF	compartments.	Therefore,	if	in	the	case	of	a	damage	to	the	mother	room	(which	would	usually	be	located	in	the	BC	compartment),	progressive	flooding	for	the	direction	gear	compartment	(AB)	or	the	compartment	in	front	of	the	room	Mother	(CD)	can	not	be	maintained	to	maintain	the	submerging	margin	line.	Concept	of
permeability:	Practically,	all	compartments	on	ships	would	contain	items	within	them	that	would	reduce	the	total	volume	that	can	be	occupied	by	flooded	water.	The	items	include	reinforcement,	web,	longitudinal,	brackets,	knees,	equipment,	tubulation	and	clothing.	Therefore,	the	reasons	between	the	flood	volume	and	the	total	compartment	volume
provides	the	permeability	of	the	compartment.	It	is	indicated	by	Â	µm	and	usually	is	expressed	in	percentage.	The	general	permeability	values	​​used	for	different	types	of	compartments	listed	below,	followed	by	a	varying	varying	in	the	values:	watertight	compartment	-	95	to	97%	of	accommodation	spaces	-	95	%	Mother	Compartments	-	85	%	The	load
Deta	©	M	-	60	%	of	stores	-	60	%	What	should	be	observed	here	is	that	the	permeability	of	the	spaces	of	moms	(Mother	Room	,	auxiliary	mother	room,	pump	room,	etc.)	is	smaller	than	the	watertight	compartments	(such	as	tanks,	cofferdams,	etc.)	and	accommodation	spaces.	The	lowest	permeability	is	obtained	in	porns	and	cargo	stores	that	are
usually	stacked	or	partially	full,	leaving	lower	volume	for	flooded	water.	The	flood	length	of	each	point	along	the	length	of	the	ship	is	multiplied	by	permeability	to	obtain	the	permitted	length.	Is	based	me	me	o£Ãn	e	,aditimrep	otnemirpmoc	ed	avruc	,etnerf	a	arap	uo	agrac	ed	sajol	arap	odasu	etnemlareg	©Ã	siaicremoc	soivan	me	otnemitrapmoc	od
DC	O	.edadilibaemrep	ed	rotaf	oa	odived	mu	omoc	atropmoc	es	o£Ãn	lanigram	otnemitrapmoc	o	,osac	etsen	,otnatne	oN	.lanigram	otnemitrapmoc	ed	odamahc	©Ã	otnemitrapmoc	essE	.lev¡Ãdnuni	otnemirpmoc	ed	avruc	a	edicnioc	olugn¢Ãirt	ues	ed	ecitr©Ãv	o	euq	ossi	rop	©Ã	e	,lev¡Ãdnuni	otnemirpmoc	oa	laugi	etnemataxe	©Ã	otnemirpmoc	ues
,otnemitrapmoc	od	DC	o	rebecrep	ªÃcov	eS	.lanigram	otnemitrapmoc	od	o	©Ã	iuqa	ecetnoca	euq	etnatropmi	otiecnoc	ortuO	.lev¡Ã§Ãnacla	©Ã	otnemitrapmoc	ed	o£Ãrdap	mu	euq	animreted	euq	,%	06	ed	oditimrep	otnemirpmoc	ed	avruc	an	odacifirev	res	eved	otnemitrapmoc	etse	arap	olugn¢Ãirt	o	,otnatroP	.%	06	otnauq	axiab	o£Ãt	©Ã	edadilibaemrep
a	edno	,sagrac	arap	odasu	etnemlareg	©Ã	CB	otnemitrapmoc	O	.ocip​Ãt	laicremoc	oivan	mu	arap	o£Ãsividbus	ed	amargaid	o	©Ã	etsE	?o£Ãn	uo	oruges	©Ã	CB	otnemitrapmoc	o	es	somailava	omoc	saM	.oditimrep	otnemirpmoc	od	ortned	ratse	ecerap	)BA(	saniuq¡Ãm	ed	otnemitrapmoc	o	,iuqA	.edadilibaemrep	moc	lanigram	otnemitrapmoc	e
otnemitrapmoc	od	o£Ãrdap	od	o£Ã§ÃailavA	:9	arugiF	:oxiaba	odartsuli	osac	mu	me	adaton	aires	edadilibaemrep	ad	o£Ã§Ãacilpa	A	.ocinºÃ	otnemitrapmoc	ed	o£Ãrdap	o	arap	medneta	sotnemitrapmoc	so	sodot	,osac	esseN	.adizudortni	iof	o£Ãn	edadilibaemrep	a	odnauq	somezif	euq	o	,)%001(	lev¡Ãdnuni	otnemirpmoc	ed	avruc	ad	zev	me	,%58	ed	avruc
an	sodacifirev	res	masicerp	olugn¢Ãirt	od	secitr©Ãv	so	,)CB	saniuq¡Ãm	ed	alas	ad	otnemitrapmoc	,olpmexe	rop(	saniuq¡Ãm	ed	sotnemitrapmoc	arap	,iuqA	.lev¡Ãdnuni	o£Ãsividbus	ed	amargaid	oa	sadaroprocni	o£Ãs	aroga	edadilibaemrep	ad	%	06	e	%	58	arap	saditimrep	otnemirpmoc	ed	savruc	sA	.sodaredisnoc	edadilibaemrep	ed	serotaf	moc
otnemitrapmoc	ed	o£Ãrdap	mU	:8	arugiF	.edadilibaemrep	ed	rolav	adac	arap	oriemirp	sadatolp	o£Ãs	saditimrep	otnemirpmoc	ed	savruc	sa	edno	,oxiaba	odartsuli	iof	euq	ossi	etnemataxe	​Ã	.oivan	od	otnemitrapmoc	od	sianif	seµÃrdap	so	somagluj	euq	lev¡Ãdnuni	otnemirpmoc	o	o	arobme	,euq	etnedive	©Ã	,otnatroP	.%	06	ed	edadilibaemrep	amu	It	can
overcome	the	flood	-length	curve,	the	final	dwarf	should	only	be	made	after	the	permeability	of	each	compartment.	Evaluation	of	damaged	stability	equilibrium	conditions:	The	most	important	step	in	the	dwelling	of	a	damaged	condition	is	calculating	equilibrium	conditions,	which	include	the	final	finish,	the	heel	and	the	applies	to	the	location	and	the
extension	of	the	damage.	There	are	two	moms	used	â	€	20	for	this	purpose.	Let's	graze	only	by	the	concepts	of	each	one	of	lost	floatability:	this	mother	is	assumed	that	the	damaged	compartment	does	not	contribute	to	the	total	float	of	the	ship.	Therefore,	the	ship	loses	part	of	its	total	water	plan	and	its	floatability,	thus	reducing	stability.	This	whole
mother	is	more	fancil	to	use,	because	it	is	not	iterative.	On	the	other	hand,	the	results	obtained	from	this	mother	is	a	little	less	accurate	than	the	other	mother.	Full	weight	added:	the	full	weight	added	consider	the	flooded	water	added	to	a	certain	point	on	the	ship.	The	problem	is	that	they	are	resolved	as	a	traditional	case	of	weight	added,	and	the
finishes	and	drafts	are	calculated	in	a	set	of	itractions.	Although	this	process	is	time	consuming,	it	provides	more	accurate	results	and	therefore	used	by	most	stability	dwarf	software.	We	restrict	our	study	of	the	conceptual	understanding	of	subdivisions	and	the	two	moments	of	evaluation	were	discussed	in	a	very	principle	because	they	are	very
numerical	in	nature	and	therefore	outside	the	scope	of	our	article.	Detailed	examples	of	both	moms	can	be	found	in	published	books.	What	is	important	to	understand	is	the	conceptual	application	of	damaged	stability.	These	concepts	are	now	applied	to	as	long	as	advanced	to	develop	new	ways	to	understand	the	damaged	stability	of	ships,	something
that	has	adopted	a	probabilistic	approach	in	the	last	days.	of	responsibility:	the	visualization	of	the	authors	expressed	in	this	article	does	not	necessarily	necessarily	the	opinions	of	the	marine	vision.	Data	and	grain,	if	used,	in	the	article	came	from	displayable	information	and	were	not	authenticated	by	any	statutory	authority.	The	author	and	the
marine	insight	does	not	claim	to	be	accurate	or	accept	any	responsibility	for	it.	Opinion	constitute	only	the	opinions	and	do	not	constitute	no	guidelines	or	recommendation	on	any	course	of	action	to	be	followed	by	the	reader.	The	article	or	images	can	not	be	reproduced,	copied,	shared	or	used	anyway	without	the	permission	of	the	author	and	the
marine	vision.
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