www.hanghaikythuat.wordpress.com
bo Minh Cuong

- Phandong vat khéngduoc thai xuong vung mréc cia ang.
2.6.2.2. \in chuyn sin phim dgng it
a. \gn chuyn da

Da throng dugc van chuyén dudi hai cang la khd varép mui.

Da kho throng dugc b6 thanh Kin haic dé trong st, bao. Trong qua trinham chuyn
phai luén gir ham hang kho rdo. Khi riim hang phi xem da c6 buét, nam moc khéng.

Da uép mui thudng duoc chy dudi dang khdng bao bi,img cé tit dugc dong vao
thung cac tong. Khi ghloai hang nay phi c6 vat li¢u ngin gita hang va san tau. Khép
hang, da pii duoc xep hai miit giap vao nhau vaac mwi deu khap bé mat cua ching.
Trong qua trinh &n chuyn, git cho da khong ibdinh nr6c mua, reéc bien, theong
xuyén théng thoangam hang. Phi c6 vat liéu tham hat nréc do mubi tao ra.

Da mui téa mui mnh nén khdngiuoc xép 1an cac lai hang khd va cac hangi thy
mui khac.

Sau khi td hang phi vé sinh im hang ngay ing nréc ngpt dé tranh g ham hang.
b. \Win chuyn léng suc ¥t
~Long stc 4t thuong dugc van chuyn dudi dang dé dugc tay rra sich haic chradugc
tay rua.
~ Longduoc b thanhitng kign, xép nhr hang bao Kin. Khi nhin 18ng phi kiém trado
am va cht luong, trdnh lam rach bao,d, ludn gir ham hang khé rao.
c. Vin chuyn xrong

Xuong throng duoc van chuyén duéi dang da dugc 1am ach ket phan thit, duoc phoi
kho, khr mui vadugc bo thanhitng bo hdc dung trong st. Khi xép do, tranh qéng
guat manh lam \& xuong.

Khi van chuyén, luén git cho Hm hang kho réo, tranké xuong b mbc haic thaydoi
mau sc.

CHUONG 3: SO DO XEP HANG TAU HANG KHO

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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3.1. C4c thdng 8 cia tau
3.1.1. Céc kich théc co ban

- Chiéu dai toan b (Length Over All-LOA): La chdu dai bn nhit tinh theo chiu doc
tau.

Kich thréc nay at quan tong déi véi viéc bb tri cu bén ding nhr trong qué trinh
diéu dong tau.

- Chiéu dai tinh toan (Length Between Perpendicular- LB khaing cach trén
duong nréc mua hett mép turoce cia Hng Mii tau i mép sau ga tu d& banh lai hac
toi tdm aia tuc banh lai Au khdng co t ¢ banh Iai.

Céacduong thing dang di qua giaodiém cia duong nréc moa heé i cacdiém noi trén
tai mii va lai duoc goi la cacduong vubng géc 1 (Forward Perpendicular-FP) va
duong vudng goc lai (After Perpendicular-AP).

Kich theéc nay pluc vu cho vic tinh tqoén va Bu chinh mon nuée, xacdinh hiéu &
mén neéc va lam giamdinh msn nuée dé tinh toan hang hoéa. Ngoai ra LBP con dung
trong phép tinh, Bu chinh $ do haic tinh toan khang trong thrc trong két cira chit
long.

- Chiéu cao bn nhit (Maximum Height): L& khang cach thng ding do tr mép dr6i
cua $ngday i dinh cao nht caa tau.

Kich theéc nay @én dugc quan tam trong khai thac tatfic biét la khi tau chy trong
khu wre cédudng capdién haic ciu bic ngang qua lkng.

|

o | V‘A‘ Chiéu dai toan b - L.O.A

Chiéu cao I6n ntét

% Pudng nudc mua he

Chiéu dai tinh toén - L.B.P

Busng thuy true lai ~/ |
0]

Budng thuy truc mi

Hinh 3.1: Chéu dai va chéu cao tau.

- Chiéu rong ln nhat (Maximum Breadth): La khimg cach én nhit tinh theo chiu
ngang tau.

- Chiéu rong dinh hinh (Breadth Moulded- Bmld): La kileg cachdo tr mep ngoai
cua sron tau mn nayden meép ngoaiwa sron tau mn bén kiadi mat phang sron gitta.

- Chiéu saudinh hinh (Depth Moulded-Dmid): La khiog cach thng dimg ¢ giira tau
do tr dinh $ng chinhdén mép aéi cia boong chinh.

- Chiéu cao mn (Height-H): La chéu cao tinh& mép drdi ky tau dén mép trén ca
vach diu duong boong chinh.

Chiéu day ton v

] < Chleu rongdmh hinh
Nhom tac gi: TS, TTBinh Xud

Manh Cxong, Ths. TT Ng{§z

Treong, TS TT Ngugn

h Hinh
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Hinh 3.2: Chéu rgng than tau.
- Man kh6 mua hé (Summer Free Board): Laditpcach thng dung ¢ giira tau tinh
tir mép tréntuong boongdén xuong meép tréna duwong dau chuyén cth mua he.
- Man kho a@ia tau (Free board): La kiweg cach thng dirng ¢ gita tau tinh & mép
trénduong boongién duong nréc cia tau.

Vach dau boong chinh

TF

Man khé mua hé

-n
" AwA

FWA

VR S
—/ w

Hinh 3.3: Diu chuyén ch.

- Do cong @c (Sheer): Lalo chénh @aduong boong i giira tau i cacdiém tin

cung phia i va lai aia tau.

- by cong ngang (Camber): ld® chénh da boong® man so \6i truc doc tau.

- Mén nuée (Draft- d): La khang céach thng dirng tr duong neée i ky tau. Trong
thuc €, tAu co th ¢ tu thé bit ky (nghiéng, chai) nén kiag cach nay&skhac nhau
cac iri khac nhau theo ohi dai tau.

Théng throng mon nude cia tauduoc lay ¢ ba i tri: mii, 14i va gita tau.

+ Mén nuoc miii (dg): L& khaing cach thng ding tinh tr giao diém cia duong
vuodng goc mi vaoi mat phang duong nrac dén ky tau kéo dai.

+ Mon nusc lai (dy): La khaing cach thng dang tinh r giao diém cia duong
vudng gac lai i mat phang duong nrdc dén ky tau.

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
42



www.hanghaikythuat.wordpress.com
Db Minh Cuong
+ Mén nuéce giira (d-): La khaing céach thng dang tinh tr mat phing duong nrdc dén
Ky tau ki mat phing sron giira tau.

Budng thuy truc mii
r'e

Pudng thuy truc lai

Thuée mén nudc mii

Thude mon nudc iai Tong
ﬁ MWoe 4 3
Pudng nuée maa hée /\ re 15
o _/ .
w .
B thure s

d'A le

=
)

I Iy I

Chiu daitinh toén - LB.P
Hinh 3.4: Min nuoc va thedc do mon rudc.
- Hiéu & mén nuée (t): La gid ti hiéu $5 cia msn nuede miii va msn neée lai caa tau
t=(dr- da)

20ft06in

6"
6" I V 20ft00in

6"3

I 19ft06in
2 6"2
E
° 2| 19f00in Gy
€
6"0__< BM yl M
5"9 5"9

w 8w VIl o 18

Hinh 3.5: Thréc do msn nwedc gin trén than tau.

Trong thrc ¥, mén nxéc aia taudugc gin & ca hai man tau phia i, 14i va gira tau.

Cac thr6c mon nuede nay it khi trung ¥i cac duong vudng géc i, lai va ¢ mat
phang sron gitra do hinh dangua w tau. Cac gia frmén nuéc doc dugc trén cac théc
mén nedc nay @i la mon nuge biéu kién. Bé cé dugc mon nuée thee cia tau khi co Hu
sb mén nuéc, ta é@n phai hiéu chinh vao nén nxdc biéu kién mot luong hiéu chinh nhit
dinh, ky héu laAdg, Ada, Ad-.

Thuéc mén neéc duoc biéu thi bang chir sb La méa héc chir sb A rap c6 $ do theo
Mét haic Foot.

Thuéc do neéc theo 1 Mét cé cac cin sb cao 10cm, khing cach dia hai cli 6 1a
10cm.

Thudc mén nuede theo & Foot ¢ cac dihsd cao 6 inchs, khimg céach gia hai chir sd
la 6 inches.

Khi doc msn nuée ta By duong nréc va chan condslam chun.

* Ly do phii hiéu chinh s doc mvn neéc:
Nhém tac gi: TS, TTPinh Xuan Manh, TT Plam Van Traong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Dai Hai.
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+ Do tau nghiéng, chiid dén s doc msn nréc tai hai man tau khéng Bng nhau.
_d're+d'rs
===

Lay vi du d6i véi mén nuéc mii:  d'e
Trongdo:
dte: LA mon nege mii biéu kién man trai.
d'=s La mon nedc mii biéu kién man phii.
~+ Do thr6c mén neée aia tau khong trung & cac duong vudng géc hge mit
phing sron gitta va tau bchui (cé héu  mén nuéc).
T hinh 3.4 ta thy:
dr=df + Adr
Adr = | X tgp
d=dr £ I xtgp
Trongdo @ la goc chui ga tau.

d
tgg =

Hiéu & mén nuée biéu kién:

'r—d'a _ dr-d'a
ld LBP—-(Ir +14a)

t'=dg-da
T cAc cong the trén, ta co N nuée thec tai cac dudong vudng goc va @ phing
suon gita la:

I ><|t'|
dF=d'rt—— —— (3.1)
LBP—(Ir +1a)
dhzdas WX (3.2)
LBP—(Ir +1a)
| oxt]
do=dot—F——— (3.3)
LBP—(Ir +14)

*1e, la, 1o :la khaing cach# cac theéc mon nuwéc mii, lai téi cac dwong vudng
goc tnréc, sau va rit phang sron giira. CAc gia tr nay cho trong & so tau, phin "Hiéu
chinh s doc NN nueéc”.

Chu v Viéc ldy diu (+) hajc (-) trong cAc cdng ke trén ty thugc vao v tri cia cac
thiréc mon niedc so i cacdwong vudng goc va futhugc vao chéu chii aia tau.

Trong céac b so tau, ngroi ta throng thiét ké sin "Bang hiéu chinh £ doc mon nuée”
(Draft Correction Tablejié tién sr dung cho véc tra cac & hiéu chinh mon nuéc . Doi
s vao king 1a non nrge biéu kién va héu 85 mén neée biéu kién.

Vi du: Bang hiéu chinh & doc myn nwéc tau GEMINI FOREST
Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn

Manh Grong, Ths. TT Ngugn Pai Hai.
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APPARENT FORE DRAFT MIDSHIP DRAFT AFT DRAFT
TRIM CORRECTION CORRECTION CORRECTION (m)
(m) (m)

(m) Lf = 0.600 Lm = 0.600 La = 5.500

0.2 [18.2 6.8 [18.4 3.0 19.0
-2.000 0.010 0.010 -0.094
-1.800 0.009 0.009 -0.085
-1.600 0.008 0.008 -0.075
0.000 0.000 0.000 0.000
0.200 -0.001 -0.001 0.009
0.400 -0.002 -0.002 0.019
0.600 -0.003 -0.003 0.028

APPERT TRIM x (Lf, Lm, La)
DRAFT CORRECTIONAG = =------- A —

116.800m

Bdng 3.1: Bing hiéu chinh & doc nmvn nudc
Mén nudc trung binh (Mean Draft -): La gia ti trung binh @a cac nén nréc cia
tau cé tinhién d6 udn vong dia tau.
CO the dién giai cach tinh nén nude trung binh nh sau:

_ (dr +dw)
dmean= T (3 4)
_ (dmean+dn)
dMeanof Mean= T (35)
dquartermean= (dMeanOf vean d D) 36)

2

Giéa ti mén nege trong cbng thc (3.6) trong duong Wi gia tri tinh theo cdng tirc:
_ dr +6d o +da (3.7)
8
- Mén nuéc twrong duong dgy (Corresponding Draft @ Equivalent Draft): Trong
bang thiy tinh, cac gia irlugng gian méc (Disp.), nén neéc, hoanhdé tam F @a mit
phang duong nréc (LCF) ding nhr cac thong & khacdugc cho trong tong hop taus
tu thé can lang mi lai.

Tuy nhién,dé xacdinh dugc lrgng gidn méc aia tau thong quadng thiy tinh trong
dieu kien c6 héu $ mén nuée (Trim - t) thi ta phi tien hanh hgu chinh anh hréng aia
hiéu 5 mén nréc den mon nude trung binhda tinhdén d6 uon vdngde xacdinh duoc
maén nuéc twong duong (dgy) Voi lwong gidn méc can tim.

dm

Nhém tac gi: TS, TTPinh Xuan Manh, TT Plam Vin Traong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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eq\d: d\/l + Ad (38)

Trongdd : Ay =Ag; + Ago. 1a D hidu chinh min nxéc doanh hrong aia hisu & mén
nuaéce.

Ag1 12 $ hiéu chinh d&é dua msn nuéc trung binh ¢ tam F @¢a mit phing duong
nuaéce.

Ay 12 $ hiéu chinh Né m6 t6 (Do hinh dangs\bao than tau lamang gia ti mon
nude khi co héu 5 mén nudce t).

gy =0y + Ags + Ay (3.9)

Tai mot lugng gidn moc nhit dinh, tam F aa mit phing duong nréc la not diem od
dinh. bé thaydoi tu thé, tau € quay quanh tam F. Khi tau caang niii lai, mén nudc tai
tam F lng Wi cac ndn nuéc khac da tau. Khi tau cé Bu  mon nedc, tuy thuoc vao
vi tri cia tam F so & mat phang sron gitta ma nén nuée tai F & khac i mén nuéc
trung binh 4 mat phang sron gitra ot gia ti naodo.

C6 th tinh toanAg; (dwa mon neée trung binh & mén neée tai F) tr hinh 3.6 nkr
sau:

Ag1= EF x tgp = LCF X tgp. (Xem hinh 3.6)
Xét tam giac ABC ta tly day |a tam giaddng chng Wi tam giac HEF.
AB t
t = _=__
99 BC LBP

LCF- Longitudinal Centre of Floatation: Hoadé trong tam nit phing dudng nréc.
Truong hop ndy LCFduoc tinh so i mat phing sron giia.
Khi @6
Ay = FCF M
LBP
A1 mang du (+) khi F im phia sau &t phing sron gitta va tau chi lai.
F nim phia toréc mit phing sron giira va tau chdi .
Ag1 mang du (-) khi F riim phia sau &t phang sron gita va tau chdi .
F rim phia tréc mit phang sron giira va tau chui lai.
Ago 12 $ hiéu chinh Né mé t6. § hiéu chinh nay ludn dong vaduoc tinh nhr sau:

(m), (ft) (3.10)

Tinh Ay

_1 BP  t*  MTGwm+a—MTCau-a
2 TPC LBPxLBP 2a
Trongdé: dy 1a msn nrée trung binh cé tinkén anh hrong véngudn cia tau.

a l1a é gia msn nuée so \6i mén neée trung binh g
MTCum+a ; MTCyw-2la md men lam thagoi 1cm héu 5 mén nuée tai
mMGoN NudC dy+aVa dy- o,
Pé tién tinh toan, theodmét throng liy a = 0,5 m.
Khi do c6 tté viét lai cong thic trén nhr sau:

Ad2 (3.11)

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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1 LBP t2 o MTCau + 05— MTCam - 05

Ad2 ==x (3.12)
2 TPC LBPxLBP 2x0.5

A _lxtzx(MTCdM+o.5—MTCdM—o.5)

T TPCxLBP (m) (3.13)

Trong trdng hop tinh theo B Feet, gia irsd gia msn neée aduoc lay 1a 6 inches.
Nhu vay cong thirc tinhAg, < la:
2 L L
Adzzéxt X (MTCam +& = MTCum - ¢)
TPIxLBP
Thay cac gia frAq; valg, vao cong thc (3.8) ta 8 tinhdugc d.q.
deqv chinh la nén nuéc twong duong Wi lugng gian maéc tra trong Bng thy tinh.

Hay ndi cach khac, ta dunqude tra ra lrong glan mréc trong lng thiy tinh. Lugng

gian nréc nay ch con khackong gian méc thec €€ mot luong higu chinh ty trong nréc
bién.

(ft) (3.14)

Buong Lhuy Lrwes miidi
Budng thuy trie l&i

= T of e[
LER\ )
by
F xF E
E— — Ad
o v
d d.
D NN
|

Hinh 3.6: Mon nuwoc tai F
3.1.2. Céc thanh péin treng lwong

- Lugng gidn méc (Displacement - D): ladng lrong aia phin the tich nréc ma tau
chiém cho.

- Trong leong tau khong: (Light Ship —: La toan B trong lugng tau khong, bao
gom Vo, may, cac trang thi bi, phy ting.... nlrng khdng bao m nhién Iéu, nrdc ngot
(trir nudc trong i hoi).

- Trong ti tong oyng (Deadweight - Dwt): La¢ng lrgng tinh ting tin cia hang héa,
nhién lgu, nréc npt, thuyen vién, hanh khachpbng thrc, thec pram, hang $ tau...

Nhém tac gi: TS, TTPinh Xuan Manh, TT Plam Van Traong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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duoc chy trén tau (tlrong dugc tinhdén duong msn neéc mua he).
Dwt = B Dg; + Dpgjastt Constant (3.15)
_Tu cac khai ngm vé lugng gidin méc va tong hrong tau khong, c6 thxacdinh Dwt
bang cong tlrc sau:

Dwt=D -D (3.16)

- Trong ti thuan tuy (Cargo Deadweight -JD La trong krgng hang chuyén éhtrén
tau.

- Lwong dr trir (Dg): La trong lrong aia diu md, nudc ngpt...

- Hing & tau (Constant): Layschénh ¢ch gira tong lrong tau khong ki tai véi
trong hrong tau khéng theo téi ké.

Déi v6i mdi con tau, trong & so tau € cho gia tr Constant badau Itic mvi dong. Qua
gua trinh khai thac, Constardt thaydoi, do Vay ta phii thwong xuyén xadinh lai.

3.1.3. Dung tich tau

- Dung tich toan pin (Gross Tonnage - GT): Lagtndai lvgng khdng cd th nguyén

va la ham & ciaa fat ca cac tke tich ly thuyét caa it ca cac khéng gian kinoa tau.
GT =K V 13)
Trongdo:
+ Ky 1a 18 s dugc tra trong ng aia Conguée Quoc t vé do dung tich tau bh
Tonnage-69 &i doi so la V.
#=0,2 +0,02.Logy .V (3.18)
+V la %ng thé tich aia cac khong gian kinua tau (m), tit ca cac khong gian
duoc bao loc boi than tau, cacdt cau ngin doc, cac vach&dinh hay didong, cac boong
haoic cac ap day trir cAc mai che&dinh hay didong

- Dung tich c6 ich (Net Tonnage - NT): L&tdai lugng khong c6 th nguyén va la
ham @ cua tit ca cac tie tich ly thuyt cua cac khong gian danh chouehhang aa tau,
cua chéu cao mn, chéu chim tau vashanh khackiuoc phép chuyén e¢h

- Gross Tonnage va Net Tonnadieyc cho trong B so tau va c6 trong Gy ching
nhan dung tich ga tau (International Tonnage Certificatbfly la cac thongskhai thac
quan tpng aia tau. Cac giamay throng lam @ sv dé tinh cac lai 1¢ phi aia tau (éng
phi, hoa tiéu phi, phi laiad..) aing nhr tinh d6 I6n cia doi tau thioe mot Cong ty hay
cua Qubc gia.

- Ngoai céac lai dung tich trén, con co dung tich qua ké&gdo Panama va kéntao
Suez tinh theo céach tinh riéng (Céygching nhin do dung tich riéng cho cac kédho
nay va dung cho at dich tinh phi qua kéndao).

3.1.4. Dung tich #p hang aia tau

- Dung tich hang bao & (Bale Capacity - fihaic Ft): Day la khang khong giario
gira cac xa n@n cach hac do den cac &on man tau trong hm hang éa tau. Gia frnay
dugc cho trong b so taudoi véi teng lam hang it vadugc dungdé tinh toan ki nang
chira hang bao kn cia tau.

- Dung tich hangai (Grain Capacity - rhhaic Ff): Pay la khang khong gian cira

hangdo dén séat ton ran cia him hang. Gia frnay ding duoc cho trong B so tauddi véi
tirng Mim hang mt vaduoc dungdé tinh toan ki nang chra hang &i cua tau. Dung tich

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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hang bi thuong lén hon dung tich hang baoéx.

_ - Hé 0 rong chit xép (Allowance for Brocken Stowagdpay la ndt hé sb bieu thi do
rong aia lam hang khi xp mot loai hang riéng kit naodé. Néduoc tinh king ptan tram
cua the tich lam hang vaio6 chinh la khdng giardng trong Am hang nixng khong th
dung cho c xép hangduoc.

Gia ti nay ph thuoc vao du trac, kich thréc va hinh dangia ram hang, ph thuoc
vao ching laai, kich @& va hinh dangi@a hang hoéa. Eiso rong doi voi cac lai hang hoa
c6 th duoc tham kio qua tr liéu cia cac cong tyép db.
3.2. Khai thac h so tau

Ho so tau 1a ndt by gom nhidu tai liu chra dung cac théng&ky thuat, biéu bang,
ban V&, chi tiét ...01a tau cho kit cac théng tin, iéng din phuc wu cho céc tinh toan lién
quandén tau, hang héan dinh, src bén, mén nudce ...trong khai thac tau.

Trong I so tau, ching taan dac biét quan tamdén mot s tai lieu sauday dé co tre
c6 céac théng tinam thiét cho tinh toan hang hoa, tinh v&rkitradn dinh, src bén, mon
nudc aia tau

- Cudn thong tin ¢ xép hang van dinh (Loading and Stability Information Booklet):
Pay | tai léu rit quan tong, cung &p day du cac thong tin & cac thong & khai thac,
thong $ ky thuat, cac béu bang, cac B duong cong thy tinh, king thiy tinh, b tri két,
thong $ két, cac Bng hiéu chinh mon neéc, hiéu chinh anh hréng aia mémen it
thoang, cacinong din, tiéu chdn IMO lién quandén tinh toan, Kim tradn dinh tau, §c
bén than tau, cac plong &n %p hang rau...

- S5 tay Xp hang (Loading Manual): Taili nay chia dung cac lrong din, théng tin
quan tbng phuc vu cho céng tacép hangddi vai tau.

- S5 tay ¥p hang ht (Grain Loading Booklet): Taidu nay clira dung cac lréng
dan, théng tin quan éng ding nhr cac tiéu chin tinh toanbn dinh phic wu cho vic
xép hang ht roi.

- Céc Bing tra & két (Tank Table): Taidu nay cho cac thong tin lién quaé cac két
chira trén tau (Ballast Water, Fresh Water, Fuel Oigsel Oil, Lub. Oil) plac vu cho
viéc tra @, tinh toén cfit long vaanh hrong aia chingdén 6n dinh, tr thé cua tau.
3.2.1. Bing dwong cong thiy tinh, theréc i trong
3.2.1.1. Ktogdo

Dé xay drng k¢ toa dd, ngroi ta dung & thong gom ba nit phing ba dé vudng goc
véi nhaudugc mo & theo hinh € dudi day:

- Mt phang dbi xitng (zOx): La mit phang thing dang chira duong thing tnc doc tau,
chiaddi chiéu rong tau. Mit phing nay conrdugc goi la mit phing tnc doc tau.

- M3t phang sron gitra (zOy): La nat phang vudng goc & mat phang déi xung va
chiadéi chiéu dai tinh toana tau.

- Mat phing @ ban (xOy): La nit phang nim ngang, vudng gocév hai mit phang
trén vadi quadiém thap nhit caaday tau.Ddi véi tau co6 ky Eing thi miit phing nay tring
véi mat phing chra ky tau.

Nhém tac gi: TS, TTPinh Xuan Manh, TT Plam Van Traong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Dai Hai.
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Tu ba niit phang pa do trén ngroi ta xacdinh not hé toa do Oxyz din lien véi than
tau.

Theo quyuéc, truc Ox ¢6 chdu drong \é phia niii; Truc Oy c6 chiu drong € phia
man phii; Truc Oz c6 chdu deong hrong lén trén (fit ca lay goc tir diém O).

Tuy nhién trén cac tau do Blirban thiét ké lai c6 quyudc lay chiéu deong aia tme Ox
vé phia lai, cho nénan phii dic biét luu y dén cac quyudc xét diu nay toée khi sr
dung h so taudé tranh nlam lan.

_ Mat phing
A suon gitra
M3t phing
.Co bin
4
....................... Mat phing
doi xtrng

vy

Hinh 3.7: Ba nit phing taz dé va ré toa dg Oxyz

3.2.1.2. Céc ky hu

- G (Center of Gravity): Tang tAm tau: Laliém dit caa véc o trong lec tong hop cia
tau.

- B (Center of Buoyancy): Tambhcua tau ladiém dat cia véc b luc noi tac ding 1&n
tau haydé chinh la tong tam @a khoi nugc ma tau cteim cho. Khi tau roi ¢ trang thai
can lang thi Lkrc noi va trong luc cia tau tac dng cung trén @t duong thing dirng, king
nhau va ngoc chieu nhau.

- M (Metacenter): Tam nghiéngia tau la tamga qu dao tam i B. Day chinh la
tam @ia qu dao caa tam i B khi tau nghiéng. Nit cach 6ng quatday la qy dao c6do
cong thaydoi. Khi tau nghiéng i goc nghiéng nb (6 < 15’ ), c6 thé coi quy dao do
tam roi B vach ra la cung tron co tam & m M co dinh.

- F ( Center of Floatation): Tamatphing duong nréc. Pay la tam hinh éc aia phin
mat phang duong nréc duoc gioi han phia trong ¥ bao than tau.

- K (Keel of Ship): $ngday aia tau.

Nhém téc gi: TS, TTBInh Xyah Minh, TT Phm van

| 1ong, TS TT Ngugn
Manh Grong, Ths. TT Nguézn])gu Hai. qs G, |
50,/
1 B,

Qui dao tam ndi
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Hinh 3.8: QW dgo tam i

- TPC/TPI (Tons Per Centimeter/ Tons Per Incl)tad lam thaydoi 1cm/linch chdu
chim trung binh @a tau.

- MTC/MTI (Moment to change Trim one Centimeter/ tent to change Trim one
Inch): M6 men lam thayioi 1 cm/linch chdu chdi dia tau.bay chinh 1ads 16n mot mo
mendé lam thaydoi 1cm/ linch chiu chui @ia tau.

- KB ( Vertical center of Buoyancy): Ghi cao tam éi. La d6 cao dia tam ii B tinh
tu duong o so (thuong lay la ky tau).

- KG (Vertical center of Gravity): Chii cao tong tam. Lalo cao @a tong tdm G tinh
tu duong @ so (thwong Ly la ky tau).

- KGs: Chiéu cao tong tam tau khéng.

- TKM (Transverse Metacenter height)’: @hicao tam nghiéng ngang. Ha cao tam
nghiéng ngang tinhrtduwong @ so (thuong lay la ky tau).

- LKM (Longitudinal Metacenter height): Ghi cao tam chtii. L&6 cao tam chuii tinh
tu duong @ so (thwong Ay la ky tau).

- GM (Metacentric Heght): Chii cao ti viing. La khang cach theo chii thing
dung, tinh tr trong tam tauien tdm nghiéng ngangia tau.bai lugng nay dungié danh
gia the vitng bandau cia tau.

- LCB (xB, MID.B) Longitudinal Center of Buoyancydoanhdo tam roi B tinh tr
mat phang sron gitra.

- LCG (xG, MID.G) Longitudinal Center of Gravity:d&nhdd trong tam tinh & mat
phing sron giira.

- LCGs (XGi, MID.Gjs): Hoanhdd trong tam tau khéng.

- LCF (xF, MID.F) Longitudinal Center of FloatatioHoanhdo tam it phing duong
nudce tinh tr mat phang sron gitra.

Chuay

- Doi véi cac b so tau ¢6 gc toa do dat tai duwong vudng géc sau thi LCB, LCG,
LCF... duoc tinh den duong vubng goc sau. Tronguitng hvp nay ching & khdng co6
dau.

- Pé nam duwoc quywdc viét tat va diu @ia cac Yu t trén, ein phii nghién eku trieéc
phan heéng din vé cac quyirdc viét tat va diu cho trong b so tau.

3.2.1.3. K duwong cong thy tinh, hing thiy tnh
* Bang thiy tinh (Hydrostatic table)

HYDRO STATIC TABLE
DRAFT DISPT  MID.B  MID.F  M.T.C T.P.C KB T.KM L.KM
M) (K.T) (M) (M) (T-M) (M (M) (M) (M)
2,00 3611 -3.074 -3.036 132.70 19.43  1.019  15.84  452.3




www.hanghaikythuat.wordpress.com
Do Minh Cuong

Bang 3.2: Bing thw tinh

Céach & dung kang thw tinh: Tir mén neéc haic luong dan méc, ta tra vao ing €
dugc cac gia trtwong tng nhr: LCB (MID.B), LCF (MID.F), MTC, TPC, TKM...

* H¢ dwong cong thiy thh (Hydrostatic curves):
HE PUONG CONG THUY TINH

= TV [ A /] .4 \
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Hinh 3.9: K dwong cong thiy tthh

Trén K duong cong nay, trc tung béu thi mén nréc caa tau.

Truc hoanhdugc chia § 1€ theo cm. Caduong congduoc vé va cho ¥ 1€ gié thi tuong
ung voi lcm.

Céch & dung duong cong nir sau: Tt mon nréc, vaoduong cong, déng sang ngang,
cat cacduong cong 4i cacdiém twongtng, dong xdng tnc hoanh & duoc cacdlem ung
véi sb cm. Nhan & cm nay i ty 1é cho trén caduong cong, tatugc cac gia frcan tim.

Theo ¢ duong cong tiy tinh trong hinh 3.9, cadrong cong. biu dién LCF va LCB
c6 gia ti caa chungdi vi tri mat pmng sron gitra king 0, gid tr vé phia trrgc mit phing
suon giira c6 du (+), phia sau @t phing sron gitra co du ).

3.2.1.4. Throc trong i (Dead Weight Scale)

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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DEADWEIGHT SCALE
2,2 | 5.2 | DEAD WEIGHT
DRAFT| § 2 s | gzt SEA FRESH Y
() S5E | BE2 |warer|8228 | water L
(T-M) (T) (T) P (M)
8.0 1 H 8.0
1900 Thoooos L 12000
1 %= 1o z
7.0¢ 180.0; Hio000 " o L 7.0 ;
H £ i = 9000 [ 5
1170.0H 19000 = u g
6.00 H H 8000 800045 6.0 | 3
H H 21.0 07000 7000 g
H160.04 ] & 3
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m ] H | E
3.0 120015000 20000 30 | &
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Hinh 3.10: Thxc trong i

Hinh trén la mt dang aia thréc trong ti. Thudc trong i duoc dungdé tra nhanh
Dwt rtng Wi mén nueéc du kien haic ngroc lai.

Tir mon nuéc, ta co th tra ra tong i tai cac § trong nréc bién khac nhauing nhr
trong i ¢ dieu kién nuéc ngot hay cac thongskhac nte MTC, TPC.
3.2.1.5. Bngduwong cong hoanh giao ( Cross Curves Table)

Pay la ndt hé dudng congduoc xay drng dé phuc vu cho vic tinh gia ti KN (con @i
la dwong cong KN) vatt dé tinh toardugc gia ti GoZ theo cac goéc nghiéng chans

bé xacdinh gia tf KN, tir luong gian méc cho theo trc hoanh, ta dong vudng goc 1én

hé duong cong, &t cacdu:ong cong trong tng Wi cac goc nghiéng. Dong cédoém cit
nay sang trc tungdé xacdinh gia ti KN, tir d6 tinhdugc

QE: KN- KGO X SirB. (319)

Déi véi mot 5 tau, ding duong cong nay codugc cho drdi dang bing tradé tién loi
cho vic tinh toan. Laay, chi viéc lay haidoi so la lugng gidn méc va goc nghiénge
tra ra gia trcan tim.

Dudi day la ding duong cong hoanh giao KN

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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Hinh 3.11:Puwong cong hoanh giao KN

Puong cong hoanh giaaing cé tik dugc xay drng dra trén g gia dinh la KGung
v6i mot gia ti naodo (gi la KGgj; ¢inn). Khi d6 duong cong hoanh giaduoc goi la
duong cong G4 dinh.

Truc tung cho gia trGZy; ¢inn truc hoanh ladong gian mac.

Tir lugng gi&n méc, déng vao &idudng cong trong tr nhu phan trén,dugc cac gia tr
GZgis ainh tuong ing trén toc tung. Tr cac gia trdo ta xaadinh dugc GyZ nhu sau:
d&= GZyis ginh - (KGp - KGgia ginn) X SirB.  (3.20)
Truong hop KGyjs ginn = O thi cong thc (3.20) § tré thanh
da = GZgiédinh - KGp x Sird. (321)
So sanh cong fit (3.21) va cong tic (3.19) ta 8 dang nAn thy lac nay GZ; ginn
tuong tr nhu KN.
Duéi day la vi di vé dang dudng cong hoanh giao Gginn.

Nhém tac gi: TS, TTPinh Xuan Manh, TT Plam Vin Traong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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Righting Lever (GZ) in Meters

Lt Figrr I ‘ et i v‘. R N .«_;_,‘_,AffT, - i srd el Ll L { % ! 4 + “ E
1 20000 30000 40000 50000 60000 70000 80000 90()60 100000 110000
Displacement in Metric Tons

Hinh 3.12:Pwong cong hoanh giao Géann

3.2.1.6. Tlréc haic hing diéu chinh mon nwéc mii 1ai khi xép (d3) 100 tin hang

a. Theéc dieu chinh mon nwéc mii lai (Diagram of trim variation-100mt loaded)

- Truc ngang ku thi cac v tri xép hang theo cBil dai tinh toana tau.

- Truc ding cho céac gia tluong bén doi mon nege mii, I4i.

- Tai mot lugng gidn mroc nhat dinh c6 ndt cip mon nudc chun. Voi cap mon nuée
chuan nay, ndt duong dungdé xacdinh lwong bien doi mén mii di(F) va mdt duong
dungdé xacdinh krong bien do6i mén lai d(A).

Céch & dung: Tai vi tri 16 hang, déng xéng ¢ip mon nuée chuin. Buong nay § cat
cap mon nu6e chuin nay &i cacdiém trongung. Dong cadiém nay sang phlautc dang

dé tim lrong thaydol mén nugc mii, lai. Khi d6 Mén neée mii, 1ai méi s bang msn
nuge mii, 1ai bandau odng hdic trir legng hrong bién doi mon neée wvira traduoc.

nT

DIACRAM OF TRIM VARIATION
(100 MT LOADED)

AP 7P
I =

) [

= T T T T T T T T T T T T .

50 | 0 0 3 5 @ M s 8w 100 10 12w 130 400

1.
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Hinh 3.13: Tlkéc hieu chinh mon niedc mii lai

b. Bingdiéu chinh mén rnieéc mii 1ai (Trimming Table -Loading Weight = 100t)

_Bang duoc xay dmg dra trén cac in nuéc (Luong dan moc) chuin. Tat ca cac két
ham hang, cacwn tau (Framegicu dugc dua vao lang dé tinh toan.bé tra kegng bien
doi mén neéc mii ai, ta dung cadoi so la msn nuoc (Luong dan méc) va tén aa két
(Ham hang) hac vi tri cac son (Frame) @a tau madi do c6 xp thém hdc dv mot
lwong chit long haic hang hoa nado.

Dudi day la nét vi du vé bang diéu chinh mon nege mii lai khi xép haic dd mot luong
hang naato:

M/V SOUTHERN STAR - Trimming Table (Loading WeL@IBttons)

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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7. TRIMMING TABLE 100 T LOADED /9

1. The table shows the figures of correction in centimeter for drafts fore and aft when 100 t loaded in any tank.
2. For unloading use, the table to be used by changing the algebraic sign of each figure.
3. Draft in the table shows mean draft of fore and aft draft.

When mean draft is between each draft, correction value shall be obtained by interpolation.

Example :
Find change of draft after loading 500 t in No.1 Water Ballast Tank.
1. Original draft
Fore draft =5.00 m Aftdraft =7.00 m Mean draft =6.00m
2. Correction (Refer to the column of No.1 Water Ballast Tank)
Fore Correction = 6.0 X 500/ 100 = 30.0 (0.30 m) Aft Correction = -3.4 X 500/ 100 =-17.0 (-0.17 m)
3. Draft after loading

Fore draft = 5.00 + 0.30 = 5.30 m Aftdraft =7.00-0.17=6.83m
unit : centimeter
SPACE NAME | DRAFT (METERS)

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0] 10.0 11.0 12.0] 13.0] 14.0|
No.1 CARGO HOLD FORE 6.6 6.4 6.2 6.1 6.0 5.9 5.9 5.8 5.8 5.7 5.8 5.6 5.5
AFT -3.9 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.0 -2.9] -2.8 -2.6 -2.5 -2.5
No.2 CARGO HOLD FORE 5.1 4.9 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.5 4.5 4.4 4.4
AFT -2.2 -2.1 -2.0 -1.9 -1.8 -1.8 -1.7 -1.7 -1.6/ -1.5 -1.5 -1.4 -1.4
No.3 CARGO HOLD FORE 3.5 3.4 3.3 33 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
AFT -0.4 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
No.4 CARGO HOLD FORE 1.9 1.9 1.8 1.8 1.8 1.8 1.8 1.9 1.9 2.0 2.0 2.0 2.0
AFT 1.5 1.5 1.5 1.4 1.4 1.4 1.3 1.2 1.2 1.1 1.0 1.0 0.9
No.5 CARGO HOLD FORE 0.3 0.3 0.3 0.3 04 0.4 0.5 0.5 0.6 0.7 0.8 0.8 0.8
AFT 3.3 3.2 3.2 3.1 3.1 3.0 2.9 2.7 2.5 2.4 2.2 2.2 2.1
No.6 CARGO HOLD FORE -1.3 -1.2 -1 -1.1 -1.1 -1.0 -0.9 -0.8 -0.7 -0.5 -0.5 -0.4 -0.3|
AFT 51| = 5.0 4.9 4.8 4.7 4.6 4.4 4.1 3.9 3.7 3.5 3.4 3.3
No.7 CARGO HOLD FORE -2.9 -2.7 -2.6 -2.6 -2.5 -2.4 -2.3 -2.1 -2.0] -1.8] -1.7 -1.6 -1.5
AFT 7.0 6.7 6.6 6.5 6.3 6.2 5.9 5.6 5.3 4.9 4.7 4.5 4.4
FORE PEAK TANK FORE| 7.7 7.4 7.2 74 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.4 6.3
AFT -5.1 -4.9 -4.7 -4.6 -4.5 -4.4 -4.2 -4.0 -3.8 -3.6 -3.4 -3.3 -3.2
No.1 WATER BALLAST TANK FORE 6.6 6.3 6.2 6.1 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.5 5.5
AFT -3.9 -3.7 -3.5 -3.5 -3.4 -3.3 -3.2 -3.0 -2.9) -2.7 -2.6 -2.5 -2.4
No.2 WATER BALLAST TANK FORE 4.3 4.1 4.0 4.0 39 39 3.9 38 3.9 3.8 38 3.8 38
AFT -1.2 -1.1 -1.1 -1.0 -1.0 -1.0 -0.9 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8
No.3 WATER BALLAST TANK F 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.5 15
| AFT 2.2 2.2 2.2 2.2 2.1 2.1 2.0 1.9 1.7 1.6 1.5 1.5 1.4
No.4a WATER BALLAST TANK FORE -2.1 -1.9 -1.9 -1.8 -1.7 -1.7 -1.6 -1.4 -1.3 -1.2 -1.0 -1.0 -0.9
AFT 6.0 5.8 5.7 5.6 5.5 5.3 5.1 4.9 4.6 4.3 4.1 3.9 3.8
No.1 UPPER WING W.B.T. FORE 6.6 6.4 6.2 6.1 6.0 59 ‘5.9 5.8 5.8 57 5.6 56 55
AFT -3.9 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.0 -2.9 -2.7 -2.6 -2.5 -2.4
No.2 FORE UPPER WING W.B.T.|FORE 5:1 4.9 4.8 a.7 4.6 4.6 4.6 4.5 4.5 4.5 4.4 4.4 4.4
AFT -2.2 -2.0 -1.9 -1.9 -1.8 -1.8 1.7 -1.6 -1.6 -1.5 -1.4 -1.4 1.3
No.2 AFT UPPER WING W.B.T. |FORE 3.5 3.4 3.3 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
AFT -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
No.3 FORE UPPER WING W.B.T.[FORE 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 2.0 2.0 2.0 2.0
AFT 1.5 1.5 1.5 1.5 1.5 1.4 1.4 1.3 1.2 1.1 1.0 1.0 1.0
No.3 AFT UPPER WING W.B.T. |[FORE 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.6 0.7 0.8 0.8 0.8
AFT 3.3 3.3 3.2 3.2 3.1 3.0 2.9 27 2.6 2.4 2.3 2.2 2.1
No.4 FORE UPPER WING W.B.T.|FORE| -1.3 -1.2 -1.2 -1.1 -1.1 -1.0 -0.9 -0.8 -0.7 -0.6] -0.5 -0.4 -0.4
: AFT 5.2 5.0 4.9 4.8 4.7 4.6 4.4 4.2 3.9 3.7 3.5 3.4 3.3
No.4 AFT UPPER WING W.B.T. [FORE] -2.9 -2.8 2.7 -2.6 -2.5 2.4 -2.3 -2.1 -2.0 -1.8 -1.7 -1.6 -1.5
AFT 7.0 6.8 6.6 6.5 6.4 6.2 5.9 5.6 5.3 5.0 4.7 4.6 4.4
AFT PEAK TANK FORE| -63 -5.1 -4.9 -4.8 -4.6 -45 -4.3 -4.1 -39 -3.7 -35 -34 -33
AFT 9.7 9.4 9.2 9.0 8.8 8.6 8.2 7.8 7.4 6.9 6.6 6.3 6.2
FRESH WATER TANK FORE| -5.2 -4.9 -4.8 -4.7 -4.5 -4.4 -4.2 -4.0 -3.9] -3.6 -3.5 -3.3 -3.2
AFT 9.6 9.3 9.1 8.9 8.7 8.4 8.1 T2 7.3 6.8 6.5 6.3 6.1
No.1 FUEL OIL TANK FORE| -0.5 -0.5 -0.4 -0.4 -0.4 -0.3 -0.2 -0.1 0.0] 0.1 0.1 0.2 0.2
AFT 4.3 4.1 4.1 4.0 3.9 3.8 3.7 3.5 3.3 3.0 2.9 2.8 2.7
No.2 FUEL OIL TANK FORE| -2.9 -2.8 -2.7 -216 -2.5 -2.4 -2.3 2.2 -2.0 -1.8 1.7 -1.6 -1.6
; AFT 7.0 6.8 6.6 6.5 6.4 6.2 6.0 5.6 5.3 5.0 4.8 4.6 4.5
AFT FUEL OIL TANK (P) FORE] -3.8 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1 -2.9 -2.7 -2.5 -2.4 -2.3 -2.2)
AFT 8.0 7.8 7.6 7.5 7.3 7.1 6.8 6.4 6.1 5.7 5.4 5.2 5.1
AFT FUEL OIL TANK (S) FORE]| -3.8 -3.6 -3.5 -3.4 -3.3 -3.2 -3.1 -2.9 -2.7 -2.5 -2.4 -2.3 -2.2]
AFT 8.0 7.7 7.6 7.5 7.3 71 6.8 6.4 6.1 5.7 5.4 5.2 5.1
DIESEL OIL TANK (P) FORE| -3.9 -3.7 -3.6 -3.5 -3.4 -3.3 -3.2 -3.0 -2.8 -2.6 -2.5 -2.4 -2.3
AFT 8.2 7.9 Tif 7.6 7.4 7.2 6.9 6.6 6.2 5.8 55 5.3 5.2
DIESEL OIL TANK (S) FORE] -4.1 -3.9 -3.7 -3.6 -3.5 -3.4 -3.3 -3.1 -2.9 -2.7 -2.6 25 -2.4
AFT 8.3 8.0 7.8 7T 7.5 7.3 7.0 6.7 6.3 5.9 5.6 5.4 5.3
F.O. OVERFLOW TANK FORE]| -3.8 -3.6 -3.5 -3.4 -33 -3.2 -3.1 -2.9 -2.7 -25 -2.4 -2.3 2.2
AFT 8.0 7.7 7.6 7.4 7.3 7.1 6.8 6.4 6.1 5.7 5.4 5.2 5.1
L.0. SUMP TANK FORE] -4.4 -4.2 -4.0 -3.9 -3.8 -3.7 -3.6 -3.4 -3.2 -3.0 -2.8 -2.7 -2.6|
AFT 8.7 8.4 8.2 8.1 7.9 72 7.4 7.0 6.6, 6.2 5.9 5.7 5.5
OILY BILGE TANK FORE| -4.4 -4.2 -4.1 -4.0 -3.8 -3.7 -3.6 -3.4 -3.2 -3.0 -2.9 -2.7 -2.7
AFT 8.7 8.4 8.2 8.1 7.9 2.7 7.4 7.0 6.6 6.2 5.9 57 5.5
BILGE TANK FORE] -4.8 -4.5 -4.4 -4.3 -4.2 -4.0 -3.9 -3.7 -3.5 -3.3 -3.1 -3.0 -2.9
AFT 9.1 8.8 8.6 8.5 8.3 8.0 1.7 7.3 6.9 6.5 6.2 59 5.8
COOLING WATER TANK FORE| -5.0 -4.8 -4.6 -4.5 -4.4 -4.3 -4.1 -3.9 -3.7 -3.5 -3.3 -3.2 -3.1
AFT 9.4 9.1 8.9 8.7 8.5 8.3 8.0 7.5 7.1 8.7 6.4 6.1 6.0

Hinh 3.14: Bing diéu chinh nvn reede mi lai

3.2.2.0n dinh (thé viing) qia tau

Nhom tac gi: TS, TTDinh Xuan Manh, TT Plam Vén Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn bai Hai.
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3.2.2.1. Khéi rdm

On dinh aia tau la kA ning quay t& vé vi tri can king bandau sau khi ngai lyc gay
nghiéng bén ngoai ngg tacdong (gid, song...).

V6i mot vat the, c6 ba tang thai can #ng, d6 1a can Bng kén, can ting khong bn va
can lang phem dinh

- Can hing ken 1a trang thai can Bng ma khi ¥t d6 bi ngaai lyc tacdong kch khoi vi
tri can fang no § tu tro lai hodac co xu tk tro lai vi tri can ing bandau.

- Can lang khong bn 1a tmng thai can #ng aia mjt vat ma khi b tacdong aia ngai
lyc day khoi vi tri can lang thi n6 b mat can ting, khong th trg lai vi tri can lang ban
dau nira.

- Can ting phém dinh la tang thai can bng a1a mdt vat ma khi b ngaai luc tacdong
day léch khoi vi tri can ling bandau thi ¢ vi tri méi, no tr xac Bp mot trang thai can
bang moi.

qBéi Véi con tau, @a vao v tri trong quan éa tam nghiéng M vadng tam G ma co
thé xay ra nt trong ba teong hyp can king nhr trén.

Hinh & 3.15 mé 4 ba trdng hop can ling aia tau nlr sau :

- Tai hinh 3.14.a: Teng tam G Bm phia aéi thm nghiéng M, khi tau nghiéngptrg
lyc dat tai G va krc noi dit tai B s& tao thanh ndu luc. Ngiu luc nay o ra mé men c6 xu
huéng dua tau te lai vi tri can laing bandau. Treong hop nay, tauy trang thai can ing
ben, haytau on dinh.

_- Tai hinh 3.15.b: Tgng tam G trung & tam nghiéng M, Ilc nay dng luyc va ke noi
nam trén ndt duong thing di qua tam nghiéng M, mé men do chirg ta la tang 0,
khong c6 xu béng chong lai chuyen dong nghiéng 6a tau. Teong hop nay taus trang
thai can ing phém dinh, haytau khéngn dinh

- Tai hinh 3.15.c: Teng tam G am bén trén tdm nghiéng M, ldc nayangluc tao
thanh do tong hyc dat tai G va krc noi dat tai B s sinh ra nét mé men cung chBil V6i

chiéu nghiéng a tau (co th goi la md mendt) va nhr vay st lam cho tau nghiéng thém.
Truong hop nay, taw trang thai can ing khéng bn haytau mit on dinh.

a) Can fing kn b) Can king phém dinh c) Can lang khéng Bn
GM>0 GM=0 GM<0

Hinh 3.15: C4c tng thai can bng aia tau
Ta c6: GM = KM - KG.

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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GM > 0: Tauéndinh. GM < 0 : Tau khéndn dinh
3.2.2.2 Céch tinh toan
a. Ondinh tau ti géc nghiéng nb (6<15°):
biém M la tam @a quy dao tam i B, ¢ goc
nghiéng nb, quy dao nayduoc coi la cung tron va
dodoé diem M dugc coi la © dgnh. On dinh aia tau
& goc nghiéng nby con @i la on dinh bandau pha
thuoc vao \i tri tuong quan gra tam nghiéng M va
trong tam G. Khi G am thap hon M, tau § 6n
dinh.
M(“)‘men sinh ra doap luc P va 5 goi la mo
men i phuc va c6dé 16n duoc tinh nhr sau:
Mp=P xGM x Sif®
Hay M,p,=DxGMxSi® (3.22)
Vi D la leong gi@n méc qia tau.
M6 men i phuc cang én, tau cé tintdn dinh  Hinh 3.16: Chéu cao ti viing
cang cao.
Tir cong thirc trén ta thy, cing nét luong gidn
nuac D, cung ndt goc nghiénd, d6 I6n caia moé men &i phuc phy thugc vaodo 16n aia
GM.
Tai nhiing g6c nghiéng nh on dinh aia tauduoc danh gia Bng do 16n cia GM va
GM duoc goi la chieu cao ti virng aia tau
Tu hinh \& ta co:

GM = KMKG (3.23)
Trongdo:
KM Ia,chi,éu cao tam nghiéngiuoc cho trong bng thiy tinh hdic thudc trong i caa
tau Wi doi so la rong gidn meée D ( haic mon nuedce ).
KG la chiu cao tong tdm @a tauduoc tinh theo céng tic:
Disx KGIs + 3 Pi x KGi
D

KG =

(3.24)

Trongdo :
Ds : L& trong hrong tau khéng cho trongdso tau.
KGs: L& chiu cao tpng tam tau khdng cho trong ko tau.
R: L& cAc thanh gin trong lrong trén tau.
KG: La chiu cao tong tam @a cac thanh gim trong lrong so Wi ky tau.
D: La lrgng dén méc aia tau.
R x KGis: La md men wng lwong tau khdng sodi ky tau.
> P, x KG;: La tthg md men cac thanh ftrong rong so i ky tau.

* Anh heng aia mo men @t thoang chit long trong céc két aka khongday den
chieu cao tle virng aia tau

Nhém tac gi: TS, TTBinh Xuan Manh, TT Plam Van Truong, TS TT Ngugn
Manh Grong, Ths. TT Ngugn Pai Hai.
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