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L5t néi dau

An toan cho con ngum con tau. hang hod va méi ruong bién l& mét trong
nhitng muc dich cao nhdt clia ngdi si quan Hang hai. Lich sir nganh Hing hai thé
2iof Ja cho thdy rdt nhiéu vu tai ngn tham khic xay ra trén bién ma nguyén nhan
chu véu 1a do thiéu sot ctia nguedi didu khién tau. Trong nhifng thiéu sét do thi sai
ldm do diéu dong tau chiém mot phan lon.

Bé néng cao kha ning diéu khzef? téu cho ngudi ST quan Hang hai, thi trioc hét
phei trang bi day i cac kicn thite vé diéu dong it cho sinh wen nganh diéu khién
tau khi dang hoc trong triamg. Bing nhrmg kmh nghiém thuc fe va qua trinh giang
dey Iy thuvét dicu dong, tac gia di it ¢o gang hoan thamh cudn sdch nay lam tai
ligu giang day mon hoc Diéu dong tau cho sinh vién nganh Didu khién tau bién.
Sdch czmg co thé lam tai lidu tham khao cho cac hoce vién [op S§ quan quan Iy
nginh Piéu khién (G hién vi nhitng ai quan tam.

Cuén sdch bao gom 7 chicong:

Chuong 1. Tinh niing diéu déng 1au

Churong 2. Cac yéu 16 anh heomg (61 ddc tinh diéu dong tau

Chirong 3. St dung neo trong diéu dong tau

Chuong 4. Picu déng (i ra vao cau, phao

Chuong 5. Dicu dong 1au trén hién

Chirong 6. Piéu dong tau trong cde tinh hudng déc bigt

Chirong 7. Lai ddt trén bhién

Tmng qud trinh hodn thanh ban thao, tde gia da duoce su gop v cud nhiéu
thuyén tr mmg Idu ndm trong nghé vir ¢6 su tham khao cac tai ligu trong v ngodi

nroe. Cuon sach da dwoce cdp nhdp cdc kién thire méi va sé duge b6 sung hang
ndm nhifng tién bé ciia khoa hoc k thudt trong nganh Hang hat.

Mcc div dd hét siee ¢6 gdng trong quad trinh bién soan nhung cudn sdch chdc
chin khong trénh khoi m’nmg thicu sét. Rdt mong ¢ sw dong gop ¥ kién cua cac
han dong ngehiép dé cudn sach ngiy cang hoan thién hom. Thie gop y xin giri vé cdc
dice chi s

— Nhir xudt ban Khoa hoc va Ky thudt — 70 Trin Hing Pao, Ha Noi.
— Khoa Dicu khién tau bién. Trieong Pai hoe Hang hai Viét Nam.
E-mail: Vimarudecki@vnn.vn.

Xin chan thanh cam on.
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Chwong 1
TiNH NANG PIEU BPONG TAU

1.1. KHAI NIEM VE DIEU BONG TAU

Diéu dong tau 1a viéc thay ddi hudng di hay téc do duéi tac dung cia banh lai,
chin vit va cac thiét bi khac nhim tranh va an toan, tiép can muc tiéu, tha nco, budc
tau. trong nhidu hoan canh va céc tinh budng khac nhau, dac biét 1a khu vue chit
hep, néng can. khi tim nhin xa bi han ché...

Niang luc dé didu ddng mot con tau, dic biét [a & nhitng ving nude bi han ché
la mét rong nhitng yéu cau cao nhat, doi hoi cac ky ning thanh thue cua ngudi di
bidn. C6 thé noi, khdng mot thuyén truéng hay mot si quan hang hai trén bat ky con
tau nao co thé xem nhu minh ¢é diy da ning lwe vé& hang hai trir khi éng ta 6 thé
diéu khién con tau cta minh dam bao an toan. Kinh nghiém lau nim 1a can thiét
cung véi ning lue cna ban thin dé nguoi di¢u khién tau cé thé tinh toan thye hién
viée didu dong con tau cua minh phi hop véi thuc té. Didu dong tau 1a mot nghé
thudt phai trai qua hoc tdp va thuc hanh ma cé duge.

Nguyén Iy co ban cta k¥ thudt diéu dong cac tau 1a nhu nhau, nhung dbi vai
tirng con 1au khac nhau thi ¢6 cic dic diém riéng. Khong thé ap dung mét cach may
moée k§ thuit diéu déng mdt con tau nhé véi mét con tau 1én hodic mot tau khich
véi mot 1au hang. Ngoai ra cing mdt con tau nhung véi cac didu kién thoi tiée, khi
twong thuy van khac nhau thi viée didu ddng con tau do cling s& khac nhau.

Khéng mot cudn sach don 1é hay mét tdi liéu hwdng dan nio c6 kha nang bao
triim tht ca cac van d& ma ngudi di bién s& bat gip khi didu déng tau, cling khéng
thé ¢6 bt ky mot thiét bi k§ thut riéng nao phu hgp voi moi diéu kién thye (€ xdy
ra. Piéu déng tau 1a moét cong viée uyén bac, nho vao do dé nguoi didu khién tau co
thé dua ra mét chudi cac kinh nghiém, xay dyng nén cac ky xdo can thiét khac.

Theo thoi gian, cac con tau dang duge thay dbi, kich thudce trung binh cia cac
con tau cfing durge tang 1én. Nhitng con tau cho xc 6 t6 va cic tau dau khéng 16
khong thé duge déi xtr nhu nhilng con tau nhé ché hang thoéng thudng. Trong linh
vuce dicu dong tau, mdi con tau doi hoi cdé mot sy quan tam riéng.

V&i ngudi diéu khién tau, mdi tinh hudng dicu déng ludn [a mot thir thach mai.



1.2. CAC YEU TO CO BAN TRONG BIEU DONG TAU
1.2.1. TOC DO TAU
1. M§t s6 hiu biét co ban vé tée dd tau

Tde d6 tau 1a mot dai luong dac trung cho su chuyén dong cua con tau. V& mat

toan hoc thi:
V= lim AS  dS

Ar—0 At Jt

trong do: ¥ —tde do tau (mét/gidy);

(1.1)

S —quéing duong con tau di chuyén duge (m);
t —thoi gian (gidy).

Tée d6 tau la mot trong nhimg dic trung co ban quan trong trong cic yéu td
diéu dong. Két qua hoan thanh mét diéu déng phu thude rit nhidu vio do chuin xac
tinh toan tée dd (vide wde lugng tdc do). Téc dé tau fa hinh chiéu cua vecto téc do
chuyén déng ciia tau trén hudng song song véi mat phangp truc doc tau.

Con tau chuyén ddng durge phai nhe Iwe diy can thiét caa hé dong luc sinh ra
va duy tri dé thang sirc can va chuyf:n déng duge vai van tde V. Céng suit cla may
cip cho hé dong luc goi 1a cdng sudt higu dung (N, va duogce tinh bd115 bidu thic
Nha = V.R, v Vide dd tau (mét/gidy) con Ry, 1a lue can (,huyt.n dong toné, hop (N).

Do ¢6 sy 16n hao qua cac khau truyén ddng téi chan vit nén cong sudt thuc té
ctta may phai 1én hon céng sudt hiéu dung.

Ti s6 gilra cong sudt hi¢u dung (N;4) va cong suit day cla may (N,4,) goi la hé

2 . . N V.R Y S . f s
so6 hiru ich n, ta cé: nz_\j,ﬁ:Nmm; . 11¢ sb hitu ich nay phu thude vao
N may ' n

kidu dong co va chin vit, trang thai ky thuat va ché dd lam viée cua chung, Cac tau
- hién nay ¢6 1=0,65--0,80 (loai mot chan vit); n=0,6+0,7 (loai hai chan vit).

Luc cdan chuyén dong téng hop (Ri) phu thude kich thudc, hinh déng, mén
nude, dién tich thuong ting kién trac, ti 1€ gitra cac kich thude, van tde tau va sire
can cuia moi trirong bén ngoai nhu song, gi6, ma sat cua nuéc... Lyc can chuyén
ddng toan phan khj tau da chuyén déng 6n dinh duoc xac dinh bang bidu thire sau:

R= Ring sar + R.s'rjng * Ry ding T Rouns ra (1.2)

/4..
hay R-e2

(1.3)

Thue té, Iwrc can téng horp chinh bang tmg lyc trén cap kéo khi lai kéo tau di vai
van téc V. Luc can nay bao gbm ca Iye cin cua nude va gié. Trong bidu thie (1.3) thi:
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£ — hé sb thuy dong cia luc cin toan phén, 12 ham sé phitc tap ctia cac chi )
"Frut" (#,) va "Reunolds” (R,}).

p — Ui trong clia nudc (tAn/m’):;

V— van tdc tau (mét/giay);

(3 — dién tich bé mat ngdm nude cua thin tau (m?).

Chi s6 "Frut" dugc coi nhu 1a dic tinh cua tée dd twong déi va muc do chay

. vV
nhanh cia tau, F, = —=—=.

JoL

Chi sé "Reunolds” 1a tidu chuidn ddng dang cta cac lyc nhét trong chit Iong.
déng thoi dac trung cho tde do twong déi cua tau
Vxl Jex P’
R =Vt g g VEXE : (1.4)
Y b
trong d6: g — gia tdc trong truong (9,81 métf’giéyz);

v - hé s6 nhot déng cta nuwdc (mz;’giﬁy);
L — chiéu dai tau (m).

Chi s6 "Frut” duoc xac dinh nhu sau:

— F. £0,25: Cho cac tau chay cham;

— F, =025+ 0,40: Cho cic tau trung téc;

— F, > 0,40: Cho cic tau cao tdc.

Vi du: Mgt tau c6 chidu dai 200m va tée do 20 hai ly/gio thi chi s6 "Frut" Ia:

2,2 .
.= 20x1852,25 = 0,23. Nhu vdy con tau nay dugc col la tau chay chdm
3600 x /9,81% 200
(F,<0,25).

Trén thuce té, tdc d6 nhanh hay chiam con phuy thude véo loai tau. Chﬁng han téc
dd 20 hai ly/gio nhur vi du trén duge coi [a cham khi tau d6 1a tau cho khach hay tau
quan su, nhung dugce coi la tau ¢é toc d6 cao khi 1a tau chd hang thong thuong,
hodc tau dau... va 1a tau ¢6 tbc do trung binh khi 1a tau cong-ten no.

2. Cac khai niém ve toc dd

Tde d6 tau twong Gng vai cac ché d6 hoat dong xac dinh cua may chinh. béi
véi ddng co diézen, toc dd trong trudmg hop khén cdp chi ap dang trong nhimg
hoan canh dac biét, nhung thoi gian khong duge phép dé 1au vi s& 4nh huong dén
tinh trang hoat ddng ctia may chinh.



Ché do may T6c d6 ky thuat cda tau theo téo a6 dinh murc (V)
Khan cap (hét mic) 110 + 120%
" iy (i n{_&c) ! oo
_.%rung_bmh R B
cham 20+ asoh”
That cham 20 + 30% N

Khi chuyén déng, con tiau sé& dat 1éc dd 16m nhat theo y&u ciu cua nguoi didu
khién sau mét khoang thoi gian nhét dinh va tiy thude vao loai may. Bang sau day
cho ta biét thoi gian t6i thidy dé chuyén déi gitra cac néc tée dd trong dicu dong.

Thoi gian chuyén déi cac néc tée do (giay)
Loai méy | Stop dén Toi hét Toi hét Loi hét Liii hét
T&i hét dén Stop dén Lui hét dén Stop dén Téi hét
Tuabin hoi 20+30 30 = 60 60 + 100 30+ 60 80 + 100
Diézen =3 =2 10+ 15 =2 10 - 15

Bang trén ddy chi cho ta biét thoi gian 1y thuyét dé chuyén déi tée do may
chinh, vi du déi v&i may Diézen cin tir 10 = 15 2idly dé chuyén tir ché dd "Téi hée"
dén "Lui hét", Thuc té dé ¢o thé déi chidu quay mét cich dot ngot tir ché do may
dang "T6éi hét" nhur vay sang ché do "Lii hét", bit bude phai dua may vé ché do
"Dirng" rdi méi o6 thé chuyén v& ché dé 1hi. Dic biét hru v khi tau dang chay véi
toc do cao. ndu tui may dot ngot c6 thé gdy nén xung lwe kon lam gy truc chan Vit
hodc lam héng miy chinh. Kinh nghiém cho thdy chi nén chuyén sang ché dé i
khi téc d¢ t¢i cua tau nho hon mot nira toe d6 t6i hét binh thuong cua tau do.

Can luu y khi bt dau tién hanh didu dong khéng nén cudng ép may dat dén tée
dé cao ngay, ma can ting téc do tur tir, timg nic mot. Cac may hién dai ngdy nay
déu co ché dd bao v¢, do vdy ngudi didu khién du mudn dat ngay td¢ do cao cling
khong dwoc (trir tau quan su hoiic cac tau do tinh chét cong vice dic biét). Dic biét
khi diéu ddng cdc tau 16n va cac tan dang chd déy hang. Kinh nghi¢m thuc té sau
day cho thiy dbi voi viée ting toc d ctia mot tau ¢ "Panamax" (khoang 80.000 tin):

— T ché d6 "Tei thit cham" sang ché d6 "T'¢i cham" can it nhat 1a 5 phut:

— Tir ché dd "Toi chdm" sang ché d6 "Téi nira may" cin it nhét 1a 10 phit;

— Tu ché dd "T6i nira may" sang ché do "Téi hit may" cin it nhét 1a 10 phut
hogc phai che cho dén khi téc d6 tau da dat duge hon mét nua tde d6 téi hét binh
thuong, vi du & truong hop nay 1a khodng 8 hai ly/gio;



— Tir ché d6 "Téi hét may" sang ché do chay bién "Run up” hay "Navigation
full” ¢an it nhit 1a 30 phit, thudmg phai sau mot gid, vong tua chan vit moi on dinh
& ché do chay bién.

Fliéu sudt lai va toi khac nhau, khi 1oi thuomg kém téi mot nic may.

Téc dd xuét xuong 1a tde db chay toi trén trudng thit nham ban giao tau sau
khi déng.

Tde d k¥ thudt la tdc dé cua tau duoc xac dinh vao timg chu ky khai thac tau,
dua trén tinh trang vo tau va k¥ thuat cua may chinh.

Trong thuc té, téc dé khai thic binh thudng cua mdt con tau theo yéu chu s&
duoge ghi rd trong cac hop dong thué tau "Charter party", theo d6 chu tau thoa thudn
vai ngudi thué tau s€ cho phép ho khai thac con tau vol tdc dd cao nhat ma con tau
¢6 thé dat duge. Tée dd nay duge phéan ra hai truong hop: khi khéng hang va khi
day hang, ap dung khi gié khong qua cap bdn, hay con goi la didu kién téc do bién
ém "Calm sca speed”.

Tée d6 kinh té 1a toe dd ma luong tidu hao nhién liéu chay trén mdt hudng néo
d6 1a nho nhit, dua trén tac dong thuan lgi cia céc didu kién ngoai canh nhiur cac
dong hai luu, song, gio...

Téc d6 nho nhat 1a tde do khi vong quay chén vit & mirc thip nhit co thé ma tai
do tau khong mét kha ning didu khién bing banh 1ai va duge goi 1a téc d6 cuc tidu
cho phép (V). Thuong thi V,,;, = (0,10 + 0,20) tdc do dinh mirc (¥y,), can cha ¥
tde dd cyre tidu nay con phu thude vao diéu kién ngoai canh tac déng nhu séng, gio,
dong chay va tinh trang k¥ thudt cta may.

Khi ting 1d¢ d3, bén ngoai than vé tau s& xuét hién cac song ngang va doc lan
truyén phire tap, & miii s& xuét hién séng ngang, & sau lai hé séng s& xudt hién phan
tan. Nhdm giam strc cdn cia séng, cic 1au ngdy nay thudng co cdu tric miii qua 1é
cho phép ting tée d6 khoang 3 + 5%.

3. Cac phuong phip xac dinh tde d tau

Pé xdc dinh chinh xac tbe dd tau, phai sir dung trudomg thir. Nham lam giam sai
6. trurdmng thir cin tudn theo médt s6 yéu cdu sau day:

— Gi6 khong qua cip 3 Bé-pho "Beufort” (B) (khoang 5.2 mét/gidy);

— Séng khong qua cip 2 (d6 cao séng khoang 0,75m);

— Khéng chiu anh huong cua ndng can, nghia 14 d6 siu noi thir phéi thoa man:

114y Bxd (4p dung cho cac tau ¢d lén);

H >0,3502 (ap dung cho cdc tau ¢& vira va nho),



trong do:  H — d6 sdu khu vue thir (m);
B — chiéu rong cia tau (m);
d — mén nude cia tau (m);
V- toe d9 1au (hai ly/gia).
Téc d6 tau khi thir thuong duge xac dinh theo cic mure 50%:; 74%:; 85% va
100% céng sudt cia dong co may chinh.
Tde d6 tau ¢6 thé xac dinh bing nhiéu phuong phap khac nhau nhu:
— Sir dung chiéu dai than tau (bing cac phao danh diu drge ném xuéng bién,
dém s phao tir d6 suy ra quang dudng tau di duoc);
— St dung cac muc tiéu nhin thiy theo phuong phap ngam (ngim theo chip
tiéu twr nhién hoiic thién nhién, d6 chinh xac khéng cao);
— Sir dyng Ra-da (ngay nay duge sir dung nhiédu);
- Bang cdc hé théng dinh vi vo tuyén nhu: GPS: LORAN ~ C;...
Céc lan thir tinh toan téc do déu duoc xac dinh it nhét 1a hai lan {chay trén mot
hurdng thuan loi nao d6, sau do lai chay theo hudng nguge lai), nhidu hing ding
kiém qui dinh chay trén bén huréng vudng géc dé 1ay gid tri trung binh, phuong

phéap nay cho d¢ chinh xdc cao. Ngoai ra con phai xdc dinh tdc dd tau tai cac didu
kién tau day hang va khi tau khéng hang.

1.2.2. TINH CHUYEN DONG CUA TAU

Tinh chuyén dong cua tau con £oi 12 tinh ning hanh trinh, 1a kha nang con tau
thing duge sirc can cua nude, gié va chuyén dong duge trén mit nude voi mdt tde
do da dinh do hé théng dong luc tao ra va duy tri. D& don gian, xét con tau chuyén
dong tinh tién trén mat nude dudi tac dung cua lye phat dong do may — chéan vit tao

ra, dirge thé hién qua biéu thie:
dv

P=M-—+R, 1.5
" (1.5)

v6i M 12 khéi luong ctia tau c6 tinh dén khéi luong nude lién két va duge tinh theo
cong thirc:
M=(1+K)D

trong d6: P — lue phat déng cia may (N);

M — khoi lwong ciia tau (kg);

R — luc can chuyén dong tdng hop 18n con tau (N);

— lwong r& nurde ctia tau (kg);

K - hé 56 luong r& nuée clia tau, K = 0 khi tau dimg yén trén miit nudre,

10



K s& co gia tri nao do kit tau chuyen déng va gia try cna nd duge Xac

dinh bing thue nghiém:
s

~ﬁ— —gia téc dai theo hudng truc doc (x) cua tau (111étfgi€ny2).
4
Do do phuong trinh chuyén dong cua tau co thé biéu thi dudi dang sau:
I
p-r=m" (1.6)
dt

Khi tau da chuyén dong én dinh thing déu thi thanh phan quan tinh cua lwe can
e nla 1V e o oan . . P .- \
bi triét tién ( M CI =0 ). Khi d6 luc phat dong ctia may (P) s& cin bang vdi luc can

téng hop (R), hay P = R.

1.2.3. TINH BIEU KHIEN BUQOC

Tinh diéu khién duge 1a tinh ning hang hai cua cen tau, cho phép no chuyén
dong voi mét quy dao da dinh. Nhirng tinh niing co ban cua tinh diéu khién la:

~ Tinh 6n dinh trén hudng di;

— Tinh ning quay trd.

[1ai tinh ning nay c¢6 xu hudng déi idp nhau, néu con tau ¢é tinh én dinh trén
huong di tét s& khé khin khi déi huang hodc quay tré, nghia la lam gidm tinh quay
tré. Newoe lai, néu con tau c6 tinh quay tro qua nmre s& gy kho khan cho vige giit
tau 6n dinh trén hudng ¢b dinh, trong trirdong hop nay banh 1ai phai hoat dong lién
tuc mdi dam bao gitr buong duge. Tuy theo yéu ciu cha timg loai tau ma nhitng nha
thiét ké ¢ thé cho ra doi cac con tau c6 tinh én dinh hudng di tét (cac tau chay
bién) hodc ¢6 tinh ning quay trd tt nhur cac tau chay trong séng, cac tau lai keo...

1.Tinh 6n dinh trén hwéng di

Tinh én dinh trén hudng di 12 kha ning con tau giit nguyén hudng chuyén dong
thang da cho khi khéng ¢ sy tham gia cta ngudi lai hodic khi chi thong qua mot
goc 1ai rit nhé. Nguyén ly nay 1a bt bude ddi véi con tau khi chuyén dong trong
moi diéu kién thoi tiét nhur khi bién dong hodc bién ém, ciing nhur trong mei viing
nude néng hodc sau.

Tinh én dinh trén huong di anh huong dén cac ddc tinh lai tau. Tuy theo mic
dd ma con tau ¢é thé duge chin miii lai khi dang quay va sy thay déi téc do quay ¥V
khi dang chay tdi, néu dé banh 1aj & s6 khong. Co6 thé quan sit thuy dong hoc vé
tinh &n dinh hudng cua tiu theo cac cach khac nhw thir mire dg tinh én dinh huéng
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ma con tau dat duoc béng cach dé cho tau trai qua mét loat didu déng dich dic (kidu
chir 7).

Ngudi ta qui ude mét con tau co thé co tinh én dinh huong duong hodic 4m
hoac trung tinh. Khi banh 1ai dé sé khdéng ma tau van duy tri thang thé thi con tau
do cd tinh 6n dinh hudng duong. Néu banh 141 dé <6 khong ma con tau quay véi tée
dd quay tro tang 1én thi né ¢é tinh én dinh hudmg am. Mét con tau ¢6 tinh én dinh
hudmg trung tinh khi né tiép tuc quay véi tée dd quay hi¢n tai hoac tiép tuc nam
trén hrdmg hién thoi cho dén khi co cac ngoai luc tic ddng vao, no khéng co
khuynh hudng hoac 1a tang hodc la giam tdc d6 quay khi banh 14i & vj tri s6 khong.

Tinh én dinh huréng cia tau rit guan trong khi ta hanh trinh trong ludng hoac
khi ta c6 ging ldi tau véi mirc do thay déi nho nhét cia banh 14i & trén bién.

Phai d¢ banh [ai & géc lon trong mét thoi gian dai hon dé chin viéc quay cua
tau kKhong 6n dinh trén huéng di, con hom 1a dé tau quay rdi méi dé tai. Co thé
khéng thé chan viec quay cua tau khi né khéng én dinh huong trude khi né roi khoi
truc ludng, cho du tée d0 quay 14 hodn toan binh thuong d6i voi m@t tau trung binh.
Dé cac goc lai 1om hon va thuong xuyén chi y viée quay la véu ciu dé lai nhirng
loai tau nay. dic biét 1a frong céc ving nude bi han ché va khi co su thay doi
huéng. Mot s6 tau duoc thiét ké ¢6 hinh dang béo hon, dac biét la cac tau mé rong
& phan sau lai con cac mat cit ngang phia truée day din thi tinh dinh huéng am tro
nén phd bién hon,

Khi tau bi chui s& lam thay ddi toan bo dic tinh riéng cia con tau va lam cho
tinh 6n dinh huong duong hon hodc am hom. Khi dd chii thay déi s& lam thay dbi
hinh ddng duong nuéc cua vé tau, thay ddi cac dién tich mat cit ngang Ién nhét
chim dudi nuée. Vi ly do nay, bat ky con tau nao ma chii miii déu ¢6 tinh én dinh
hudng am va ngudi di bidn d& nhén thiy réng dic diém cua mdt con tau ¢o tinh 6n
dinh am s& giéng nhu nhimg tau chui mii. Pé bit diu quay mdt con tau nhiwr vay
can nhidu thoi gian hon thuéng 18, can phai dé goc lai rit lom va lau hon dé chin lai
viéc quay do. Nhiéu khi con tau khéng tudn theo ngudi lai, hiy hét stc chi v!

Tinh én dinh huéng duong 16 rang 1a mét tinh trang ma nguoi di bién da quen
thude tir [au. Nhiéu tau c6 két cdu vé vén khéng ¢é tinh én dinh huong duong, do
do chiing ta phai luu tdm véi tinh trang nay. Tét hon 1 nén du doan dic tinh cua tau
minh ca khi te minh dicy déng va ngay ca khi c6 hoa tiéu.

Sy thay d6i tinh én dinh hudng dang cha y nhit khi mén nude va do chui thay
déi. Cac tau co hé s8 béo thé tich lén thudmg hay bi dim miii nén sy thay dbi tinh én
dinh hudng Iém. Didu nay dic biét quan trong vi tinh 6n dinh ciia con tau cling thay
déi. Vi vay, ngudi sT quan phai xem xét can than khi thay ddi dé chai cia tau lae
tau dén cang.
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Tinh n dinh hudng thay ddi nhu sau:

— Tang Ién khi mdn nudc o dudi ki tau tang;

— Tré nén duong nhidu hon khi chidu dai tau ting;

— Trd nén duong nhiéu hon khi luc can tang;

— Giam xubng khi hé sé béo thé tich tang;

— Giam xubng khi chiéu réng ciia tau ting 1én so v&i chiéu dai (ti sé L/B
dai/rong giam);

— Giam xudng khi dién tich cdc mat cit phia tru6e tang 18n trong dbi so voi
dién tich cdc mit ¢fit phia sau (1am quay Pv cta tau chuyén vé phia trude).

Tinh 6n dinh trén huéng di duge thé hién qua tinh chit co ban cia né 1a tinh 6n
dinh phuong huéng va duoc danh gid qua chi sé 6n dinh phuong huéng cua tau.
Piy la mbi quan hé gitra d6 dai ctia dudng di hinh sin va chiéu dai tau. Goi E 1a chi
s6 on dinh trén hudmg di, ta ¢é:

S

E==2, 1.7
i (L7

trong do. S, — do dai duong di hinh sin (m);
L — Chiéu dai tau (m).

Pé xac dinh chi s6 én dinh trén huéng di nguoi ta chon mét trudng thir, néu
khong ¢6 trudng thir thi noi thir nghiém dugc chon nhu noi xac dinh téc d6 hodc
quan tinh tau. Cho tau chay theo dudng hinh sin, trong khi chay déng thoi bé 1ai vé
hai bén v&i mt goc 1ai tuy y ta s& thu duge 46 dai S, cua dudng hinh sin twong
tmg. Chuan bi truée déng hdé bim gidy va tée d6 tau di duge xac dinh chinh xac
trrée do, cach tién hanh x4c dinh chi s6 6n dinh trén huéng di duge thuc hién
nhu saw:

Cho tau chay thco mgt hudng nao do, t6t nhit 1a chay theo mét chip tiéu. Tai
thoi diém xac dinh, bé 14i sang mot bén vai goc lai 8° (thuomg 8°> 10°). Sau khi bé
lai, mii tau s& tlr tir quay theo hudng bé lai. Tai thoi diém miti tau dd quay dugc
mét goc o = 8° (gia tri goc 5° ¢6 thé 14y bang 10°, 20° hodc 30%) thi ta chuyén
banh lai vé phia nguge lai mét goéc ding bing §°. Sau mot thoi gian, mii tau sé
nghe 14i va nga miii v& phia bé 14i. Khi tau vira quay vira tién cit duong chip tiéu
lin thir nht ta bam ddng hd cho chay. Khi tau quay sang mét goc ngugc lai o = 5°
ta lai bé 1ai theo hudng nguoc lai. Ctr lam nhy vy cho t6i thai diém thi ba khi tau

cit duong chdp tiéu ta dimg "Stop” ddng hé bam gidy. Gia tri thoi gian doc trén
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dong hé bAm gidy cho ta thoi gian mét chu ky tau chay theo dudmg hinh sin, duong,
nay dugc goi la duo«ng dich dac. Péng tac nay duge lip di lip lai tir nim dén sau lan
dé loai trir sai sé ngdu nhién va dé tim thoi gian cia mdt dao déng hinh sin hoan
chinh trung binh, sau do nhan véi tée do cua tau s& cho ta 46 dai cua mot dirdng
hinh sin hoan chinh. Goi S, 1a d& dai cuia duomg cong hinh sin hoan chinh, T, Ia
théd gian thure hién hét mét dao déng hinh sin va ¥ la tdc do tau, ta co:
S =T,V (1.8)
Qua céc lan thir nghiém ching ta thu dugce s phu thude huong di chuyén cua
tau vao goc be 1ai va thai gian nhur hinh 1.1.

o (d0)
- 15°

10°!

Chu ky dac déng (giay)

Hinh 1.1. Danh gia tinh én dinh hwéng qua dwdng cong hinh sin.

Qua thir nghiém thiy ring, néu dit banh 1ai & man nay va man kia mdt géc nhu
nhau thi dudng dich déc chay tau s& déi xtng nhau qua tryc trung gian, duge goi la
dich dic déi xing. Ngoai ra. néu gia tri g6c bé 1ai & man nay va man kia khong
bang nhau ta sé& thu dugc mét dudmg dich dac khong déi ximng, iruomg hop nay chi
sir dung cho cic tau ¢6 tinh nang diéu ddng cao. Tir thuc nghiém ta rat ra chi sé én
dinh hirdng. Néu chi sb én dinh huong £ = 8 thi con tau d6 ¢6 tinh 6n dinh huéng
t6t. Néu £ < 7 thi én dinh hudng kém nhung tinh quay tré téét.

Trong thuc t&, cé thé coi tau cé tinh dn dinh huémg tét néu trong diéu kién gié
tac dong khong qua cip 3(B) va sé lan be lai khéng I6n hon bén ldn trong mot phit,
cung voi goc bé lai khoi mat phang true doc khéng qué 2 = 3° & mdi man.
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Vi du: Tau X ¢é chiéu dai L = 136,4 mét. Khi thir nghiém ta dit gia tri goc lai
§ =+ 20", tbc do tau ¥ = 14 hai ly/gid = 7,2 mét/gidy. Xac dinh dugc thdi gian thye
hién hét mot dao déng hinh sin 7, = 149,7 gidy. Vay:

— B0 dai cta mot dao dong hoan chinh S, = 1497 x 7.2 = 1.077,8m.
S 1077.8

T _

— Chi s6 6n dinh huéng E=
L 136.4

=7,9~8 . Tirc 1a con tau nay co tinh én

dinh trén hudéng di tt.

2. Tinh ning quay tr¢

Tinh ning quay tr& 12 su phan ing nhanh chdng cua tau voi goc bé Iai hay kha
nang thay ddi huéng chuyén doéng va di chuyén ciia né theo quy dao cong khi banh
lai 1&ch khoi vi tri s6 khang. Cac théng s chuyén déng trén quy dao nay phu thudce
vao nhitmg diéu kién ngoai canh ban d&u nhu gio, nuac, toc d6 va trang thai cuia tau.
Cac tau ngay nay c6 thiét bi didu khién chinh 1a banh tai, ngoai ra cac tau hién dai
con trang bi thém cac chan vit man mili va lai. Mot s tau chuyén dung khong
nhirng 14y banh lai lam co quan didu khién mé né con c¢o kha nang thay ddi hudmg
ctia lue ddy theo yéu ciu.

Khi chay trén hudng di di dinh, thudng con tau khéng thé tu dong gifr hudng
ma miii luén bi ddo quanh hudng di, diy chinh 1a hién tugng ddo lai (theo mot chu
ky nao dé). Cuong dd dao lai phu thuge vao tac déng cia luc can do nude va cac
ngoai lyc cua séng, gio...

Trén hinh 1.2 gia thiét ring dudi tic dung cua ngoai lue do song, gid lam tau
1éch khoi hudng di dd dinh mét goc (o). Goi tong luc can cha nuoe tic dung lén
chuyén déng cua tau 1a R (duge dat vao diém O) va tdng cac ngoai lwc nhir séng,
gio tac dung 1én con tau la 7’ duge dit vao tdm trong e G. C4 hai trudong hop R va
P déu duge phén tich ra hai thanh phén theo truc doc (x) va truc ngang (y) cia tau,
dugc ki hiéu la Py, P, va R, R,.

RS rang, trong ca hai truomg hop, cac thanh phin R, va P, khong anh huong
dén tinh quay’ trd cua tau. Con cac thanh phin R, va P, tao thinh m{t mé-men lyc
co canh tay don OG. Tuy thude diém dit cua O va G ma md-men nay co thé lam
tang ddo lai (hinh 1.2a) va giam dao lai (hinh 1.2b).

Trirong hop 1.2a, mé-men do cip ngiu luc (P,, R,) géy ra cung chidu véi chiéu
1éch hudng ctia tau. Nhar vay, s& ting thém hién twgng dao lai.

Trudong hop 1.2b, md-men do cdp nglu luc (P, R,) gy ra nguoc chitu véi
chidu léch huéng chia thu. Nhu vay s&€ lam giam hién tuong déo 14i, tau 6n dinh trén
huémg di hon nhung tinh nédng quay tré kém di.
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Do ngau liyc Py, Ry

Do ngau lyc Py, R,

(a) Ba > 8o (b)

Hinh 1.2. Hién twong ddo lai khi tau chay toi.
(a): Diém dat trong tam sau lyc can: (b): Diém dat trong tam trwde luc can.

Bang thuc nghi¢ém nguoi ta thiy rang con tau dat tinh nang diéu déng tét nhat
khi tdm diém cua lye can cia nuée va tim diém cla ngoai luc (song, giod) tring
hoac gin trung nhau () = G hodic O nam sau G mot chit). Do vay, khi tinh toan xép
hang, khéng nén dé tau chai mai (diem O nam vé phia truée so vai diém G) ma nén
dé chui l4i mot it (diém O nim sau didm G), theo kinh nghiém khoang 0.3 + 0.4m.

D¢ dua tau v& huéng di ban diu phai be 14i mot goc 14i 8, 16 rang ta phai bé 14
O truomg hop 1.2a Ién hon truong hop 1.2b (¢ hinh 1.2 thi §, > Op).

Ngay nay hiu hét cac tau déu trang bj h¢ théng 13 tur ddng voi hai chire ning co
ban fa gilt tau 6n dinh trén huéng di hay thay doi hudng di chuyén déng theo mot
quy ludt do yéu ciu cta ngudi didu khién,

1.3. TINH NANG CUA BANH LA|

1.3.1. LUC CUA BANH LAI

Bénh [ai 1a mét thiét b khéng thé thidu duge trong diéu dong tau. Banh l4i eilr
cho tdu chuyén dong trén hudmg di da dinh hosc thay déi hudng di cua tau theo y
mudn cua ngudi didu khién. Banh 4 dugc dat phia sau chan vit va nim trong mit
phing truc doc cua tau. Banh lai co thé quay di mét goc nhit dinh sang phai hoic
sang trai (khoang tir 45° phii dén 45° trai). Banh 1] ¢ thé durgc ché tao bing cac
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nguyén liéu khac nhau, nhung mdi banh lai déu cé hai bd phén co ban la truc 1ai va
mat banh lai.

Khi tau chay tdi hoac khi chay lui thi dong nurée chay tir miii vé lai hodic dong
nuwde chay tir lai vé miii s& tic dung vao bé mat ctia banh lai mét ap lyc P. Bang
thuc nghiém, ngudi ta xay dung céng thirc dé tinh ap luc d6 nhu sau:

K; xsind
©0.195+0,305sin8

xSxV2, (1.9)

trong do: & — goc bé lai (do):
V — van toc 1au (mét/gidy);
S — dién tich ngam nude cta banh 1ai (m?);
K, — hé sb cuia banh 14i phy thudc vao s6 rong chan vit va duroe 1dy nhue sau:
K; =38 = 42 (kg/m”) véi tau 1 chan vit;
K =20 = 22,5 (ke/m?) véi tau 2 chan vit.

Luc can do nude phuy thude vao phan chim cta vo tau, mudn ¢6 tac dung t6t thi
banh 1ai phai ¢6 dién tich ti 1& thich dang v&i phé‘m chim cua tau, do dé dién tich mait
banh lai phat dugc chon theo ti i¢ phu hgp vdi con taw. Nguoi ta co thé tinh dién
tich ngdm nude cia mit banh 1ai S dua trén cong thire kinh nghiém nhu sau:

_Lxd
= X,

S

: (1.10)

trong dé: L — chiéu dai ctia tau (m);
d — mon nudc cua tau (m);
K> — phu thudc loai tau, thuong K; = 50 + 70.

1.3.2. TAC DUNG CUA BANH LAI KHI TAU CHAY TOI

Khi tau chuyén déng thing déu thi né chi chiu tac dyung cia luc day va luc can.
Khi bé banh lai mot géc 8 nao do, gia sir nhu hinh 1.3 (bé lai sang phai), lic nay do
tac dung caa dong chay bao va dong do chin vit tao ra trén bé mit cia banh 1ai ndy
sinh sy phan bé lai 4p lyc nudce, mat banh 1ai hudng téi dong chay bao thi dp luc
tang, mit kia giam. Piém dit cua téng cic luc P nay ofn vé& phia séng 1ai va vudng
goc vai mit banh lai:

P=P+P, (1.11)

Pé hiéu rd anh hudng caa lyc sinh ra khi bé 1ai di mdt goc 3, gia sur tai trong
tim tau G duge dit mot cap luc B' &P, vé do 1on thi F'=P'=P,, con vé chiéu

tac dung thi 7’1_' TJ«? . R rang, cap ngiu luc Py,P;,: lam cho miii tau quay vé phia
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be 141, lyc 7" 1am tau dat ra ngoai vong quay trg con Py lam giam chuyén ddng téi
cua tau,

Déng nwére chay tir moi vé 14i

! N7 =
Py 7/
L SR .
. e P
— .. o
Dong nwdc chay tir mii vé (ai e
Oy

Hinh 1.3. Lwe xuat hién do bé 1aj va tac dung cua no khi tau chay téi.

Thong thuong diém dat cua ap lyc P va céc lyc thuy déng khong cling nam trén
mét mit phang nim ngang, nén khi quay tro, con tau ngoai viéc chuyén dich ngang
con by nghiéng va chii.

Tom lai, quy dao chuyén ddng cioa con tau sau khi bé lai la mét dudmg cong do
trong tam tau vach ra.

L33TACDUNGCUABANHLAHGHTAUCHAYLUI

Gia str cho tau chay Iui, khi tau da 6 trom Hi, ta be lai mot gée 6 nao do (hinh

1.4 be lai sang phai). Lic nay do tac dyng ciia dong chay bao va dong do chan vit

tao ra trén mit cha banh 1ai nay sinh su phan bé lai ap luc, mat banh lai hudng toi

d(mg:, chay bao thi ap luc ting, mat kia giam. Diém dit coa téng cac luc P nay gan
€ phia séng 141 va vudng goc véi mit phang banh lai:

P=P,+P, (1.12)

Tuong tur nhur khi chay t6i, dé hiéu ré anh hudng cta lye sinh ra khi be 14i di

mét goc S, tai trong tam tau G dat mot cdp luc ?’;‘ &P2 Vé db 16n thi B'=r'= -
Con vé chiéu tac dung thi ?’]_'Nj’;' - R rang, c¢ip nglu lyc P, lam cho miii tau

quay nguec vé phia bé lai, Iyc Py’ lam tau dat ra ngoai vong quay tré con P, lam
giam chuyén déng 10i cia tau.
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Dong nuwde chay tir lai vé mai

ay P2

Dang nuwdc chay tv 14i vé mii
Hinh 1.4. Lwc xuét hién do bé 13i va tac dung cta né khi tau chay 14i.

Do diém diit cua ap luc P va cac lye thuy dong khong cung ndm trén mot mit
phing nam ngang, nén khi quay trd, con tau ngoai viée chuyén dich ngang con bi
nghiéng va chui. Quy dao chuyén ddng cua tau khi chay i va be lai la mét duong
cong do trong tam tau vach ra.

[.3.4. ANH HUONG HiINH DANG BANH LAI BEN LUC BANH LAI
1. Banh lai thuwong

I.a loai banh 141 ma todn bd dién tich cua mét banh lai duge dit sau truc cubng
lai (hinh 1.5). Khi cho mit banh 1ai Igch khoi mat phang truc doc tau mét goc 3,
phat sinh ra mdt md-men quay tac dung Ién truc béanh lai la:

M, = P.b, (1.13)
trong do: P — luc tac dung 1&n mat banh lai (N);
b — khoang cach tir diém dat luc tac dung P téi truc 1ai (m).

Gia tri & dugc tinh nhu sau: 5 =(0,2+0,3sind)/, (1.14)
voi 7 — chiéu rdng ctia banh 1ai (m) con & 1a goc bé lai (d9).

Vi loai banh lai thudng, nd phdi chiv mdt md-men xo#n rit 16n khi tam vige.
Trén céc tau 1én hién nay, banh 1ai ¢é thé nang hang chuc tan. téc db tau lai 16n, do
d6 phai tao ra mot e beé 14i rit 1on. D& bé 1ai phai thong qua hé théng dién hojc
dién thuy lre. Banh lai loai nay c6 tinh nang in lai tdt, nhung ¢dng kénh, do truc lai
chiu mé-men xo0an lon nén it duge trang bj trén cac tau bién ¢6 téc dd cao ma chi
yéu trang bi trén cac loai tau bién nho, tde d6 cham va céc xa lan, cac xubng...
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Hinh 1.5. Banh fai thwong.

2. Banh lai ba trir

Banh lai bu trir 1a loai banh lai ma mit phing tAm 14 ndm ca v hai phia tryc
banh lai. Di¢n tich phia trudge truc lai khoang 15 + 30% dién tich toan bo mat fai
(hinh 1.6). Mé-men quay (M,) sinh ra khi banh lai léch khoi mit phing truc doc
mot géc § durge tinh theo cong thiic:
Mq:Pib]_PZsz (115)
trong d6: P va P;— lyc tac dung I€n mat phia trrde va mit phia sau cta banh lai (N);
by va by — khodng cach trong tmg tir diém dat cac lue 2| va P> dén truc
lai (m).

Véi két ciu nhu vdy, banh lai bu trir khic phuc duroc nhuge diém cua banh 1ai
thuong, md-men xodn giy nén & tryc [41 giam hon so vd&i banh lai thuong. Vi khi
banh [&1 lam viéc thi ca mat trude va mét sau truc lai déu chiu ap lyc cua nuoc.
Banh [ai bu trir ¢6 tinh an 14i t6t, bé 1ai nhe, d& didu khién. Loai nay thuong ding
cho tau bién hién nay.

Hinh 1.6. Banh lai bu triy.

3. Banh l4i nira bu trix

Banh lai nira bl trir 13 loai banh 1ai bu trir nhung chi b trir moét nira phia dudi
(hinh 1.7}. Do d6, ngoai nhiig wu diém cua banh 1ai ba trir thi loai banh 14i nira bu
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trir khi bé 14i s& nhe hon. Luc tac dung do dong nude cua chan vit tic dung vao mit
banh l4i tang 1én. Banh 1ai nay thuong ding cho tau ¢6 tée d6 1ém.

Hinh 1.7. Banh lai nira b trie.
4. Cac loai banh lii khac

Nhim tang tinh ning tac dung cta banh lai, trén cic tau bién hién dai da durgc
trang bi banh lai chi dong, 1a loai banh 1ai ma trén d6 dugc gin thém chan vit co
kich thudc nho. Péi véi loai nay khi bé 14i thi ddng thoi chan vit quay, s& ting thém
tinh nang tac dung cia banh lai.

Hién nay con xuit hién nhidu kiéu banh 141 méi, véi muc dich 1a cung cap sy hd
tro tét nhét cho cdc con tau khi diéu ddng. Banh lai "Voith Cyclodial Rudder” cia
Ha Lan dya trén chan vit "Voith Schneider Propeller” ¢6 hai ché d6 hoat dong khac
nhau. G ché d6 bi dong, banh 1ai hoat déng nhu mot banh lai théng thudng va su
dung khi tau di chuyén trén bién. Khi chuyén sang ché d6 chii déng, banh lai s& hoat
dong duoc ca voi cac toc dé cham, st dung rdt tét khi diéu déng trong luf"mg,
cang...

1.3.5. XAC DINH GOC BE LAl

Trong coéng thirc tinh ap huc cua mrée tac dung vao mat banh lai (1.9), ta théy
gbc bé 1ai va ap lwc nude khdng hoan toan ti € thudn vdi nhau, khong phai goc be
lai cang tang thi ap luc P cha nudce tic dung vao banh lai cang ting. Viéc phan tich
ap luc P ra hai thanh phin phén lyc theo chiéu doc va chidu ngang cua tau cho thay
thanh phan luc theo chiéu doc (P,) ¢6 xu hudéng 1am gidm chuyén déng tdi hoac i
ciia tau (hinh 1.8). Thanh phén luc theo chidu ngang (/) c¢6 tac dung tich cye cho
viéc quay tré.

Trong k¥ thudt diéu ddng tau, yéu ciu céc yéu té tic ddng phai lam cho con tau
didu khién d& dang, téc dé dam bao. Do d6, cin phai sit dung goc l4i hop ly dé ting
gia tri cua lue ngang P,, ddng thdi phai giam gia tri luc Py theo chiéu doc t&i mirc
thap nhét.
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(a) (b) (c)

Hinh 1.8. Gia tri goc lai & ba trwong hop:
(@) 8=15"; (b) 6 = 45° va (c) 5 = 75°

Dé xac dinh gi4 tri g0c be lai thich hop ta phan tich ba truomg hop voi ba goc
bé 1di khac nhau, do Ia géc be lai 15°; 45° va 75°, Trong ca ba trudng hop gid sir cac
diéu kién tac déng bén ngoai nhu nhau va toc do tau khéng thay déi (hinh 1. 8). Sau
khi phén tich lwe tic dung 1&n banh 1ai & ca ba triromg hop ta thay rang

- O gbc bé 1ai & = 15 " Lire ¢an chuyén déng tGi P, nho, mic dd anh huong téi
téc do tau khong dang ké. Thanh phin lyuc P, cling khong 16n nén tau quay tro
cham.

— O goc bé lai & = 45% Lyc can chuyén dgng tai P, cling 16n, nén ¢é anh hudéng
t6i toc d6 tau. Nhung thanh phan lire P, kha lén nén tau quay tre nhanh.

— O gbe bé 1ai § = 75 " Luc can chuyén déng té1 P, 16n hon nhiéu, anh hudng
t6i tbe d6 tau rt 1om. Nhung thanh phan luc P, khong 1én lim nén tau quay tro
cling khéng nhanh.

Qua phén tich ba goc lai trén, nhin thdy goc bé 1ai & = 45° lam tau quay trg
nhanh nhét, nhung tée dé tau b van bi tdc dong nhiéu (gmm dang ké). Két hop gitra
ly thuyet va thuc t&, ngudi ta thay rang g6c bé lai t8t nhit cho cac tau nén tir
30 + 40°. Cac tau bién ngay nay thuéng dugc thiét ké goc beé 14i sang hai bén man
tir O + 45°. Vi cée tau c& 1én goc beé 1ai thudng sir dung tir 0 + 30"

1.4. CHUYEN DONG QUAY TRO CUA TAU
1.4.1. BINH NGHIA VA QUA TRINH QUAY TRO CUA TAU
1. Khdi ni¢m va dinh nghia

Khi tau dang chuyén déng toi, ndu ta bé 1ai vé mot bén man v&i mot gée dd nao
do so véi vi tri s6 khong, con tau s& vé& 1én mdt qui dao cong, d6 chinh la vong quay
tr véi ban kinh xac dinh. Gia tri ban kinh nay phu thudc vao tée dd tau va goc be 1ai.
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Nhir vay, vOong quay tr& cua tau 1a qu¥ dao chuyén déng cda trong tdm (G) cla
tau khi ta bé 1ai sang mot bén man voi mét goe 1ai & nhat dinh nao do.

Chan vit quay trong nuéc sinh ra mot Iyc day lam tau chuyén dong. Néu beé lai
cho tau quay trd thi luc nay van tdn tai va gia tri ctia n6 duge xac dinh theo cong thire:
N
Y4

trong d6: Uy, — hre day cua chan vit (N);

Udcv: ’ (116)

¥ —toe do tau (hai ly/gid);
N — cong sudt hiéu dung ctia may (CV).

Khi bé lai sang mdt bén thi dong nuée chay bao xung quanh vo tau va dong
nuée do chan vit ddy s& tic dung viao mit banh lai, gy nén ap luc P lam tau quay
tré va giam chuyén dong thing cua tau. Méi goc bé 1ai khac nhau thi trong tam tau
vach nén cac quy dao khac nhau. Goc lai 8 cang 1én thi quy dao quay trd vach ra
cang hep. Van téc nho thi dudng kinh vong quay tré nhé nhung thoi gian quay tro
tang, van t6c lén thi dudng kinh vong quay tré 16m, nhung thoi gian quay tré giam
(hinh 1.9).

Sx

&=10°

Hinh 1.9. Cac géc tai khac nhau va qui dao quay tré twong teng.

2. Qua trinh quay tré cta tau

Giai dogn 1 La giai doan cin thiét bé banh l4i tir s khong (0°) dén goc Iai 8°
nao d6. Tirc 13 tir khi bt diu bé 1ai cho dén khi bé 1ai xong. Trung binh, giai doan
nay kéo dai tir 10 +15 gidy. O giai doan nay bét ddu xuat hién va phat trién thanh
phén thuy déng hoc tac dung 1én banh lai, hay con goi la dp luc cua nuoc. Ap luc
niy ban dau khéng can bing voi ap lyc ciia nude tac dong vao phéin truéc clia than
vo tau bén man cling véi hudng bé lai. Luc d6 tau vira chuyén dong tién 18n, vira
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dich chuyén nguoc véi phia bé lai va nghleng vé phia bé 14i mét goéc khoang 2 + 3°,

Su dich chuyén nay sé gtam dan va mét hiin khi bt ddu xuét hign goc quay,

luc nay

tau ¢6 xu hudng nga mii vé phia bé 1ai. Giai doan nay con goi I giai doan chét vi
tau chua nghe ai.

Hinh 1.10. Con tau khi quay tré.

Tam quay "Pivot point” ,.’-®
Bueéng kinh quay tré .77’
"Turning radius" .~ e
Goc dat ‘ AR .
'Drift angle" 1. > .- K
N\ ~ F
< .
\\,’, ~ " 1’
*’ N \\ (’ " - X a2 - X
J AN ~.  Veétdichuyen cia diém Py
.’ ‘\\ Sl "Pivot Point track”
Trong ta S el
"Point of] AN e
1 A . {, ~ ~ Fi . J—
' . , Vet di chuyén mdi tau
' Sl S "Bow track”
|I ‘I“ bl
: Vét di chuy&n trong tam tau
: . "Point of gravity track”
A L
L ! i
~ 1' )'
> b " H ) "
RSP Vét di chuyén dudi tau "Stern track
1
1
1
I
I
I

Giai dogn 2: Con goi 1a giai doan tién trién, tinh tir khi bé 1ai xong cho dén khi
tau bat déu co su chuyén déng tron déu, lic ndy van tée goc quay tro dat gia tri ¢
dinh (tau da quay dugce 90 +100°) so véi hudmg di ban dau va luc can di can bing.

O giai doan nay xudt hién ¢ £0c nghiéng ngang 6 ciing huréng véi man be lai.

(riai doan 3: Goi 1a giai doan lwon én dinh hay la é,iai doan quay tré én dinh.
Giai doan nay duge tinh tir lte van téc gbc bing hing s8, néu khong thay ddi goc beé

lai, khoéng co anh hu'cmg, tr méi truomg bén ngoai. Vong quay tré cua tau dugce biéu
dién nhir hinh 1.11.
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P8 chuyén dich ngang
"Transfer”

9 hai ly/gier

PR T ————
o ‘l
5 .
Py B hai ly/gity
R .
© :(‘-:’
n:C 'm
3
2
2 : Puwong kinh chién

N thuat (Dy) B

E "Tactical

: Puérng kinh vong Diameter”

: quay tré {Dn)

: Goc dat

Y. "Dift angle”

Khéi dau
V= 12 hai ly/gi&
— '4—
Boan chuyén
dich nguoc

Hinh 1.11.Vong quay tré clia tau.

1.4.2. CAC YEU TO CUA VONG QUAY TRO
1. Dudng kinh quay tré va dwong kinh 16m nhét ciia vong quay tré
— Dudng kinh vong quay tro (ky hiéu D).
Puong kinh vong quay trd (D)) 1a duong kinh cua vong tron do trong tim tau
(G) vach ra sau khi tau quay trd vai mot goc be la nhét dinh, thuong la goc lai tdi
da (goi la duomg kinh vong quay tro én dinh). Bang thire nghiém thi:
>xd
D,=—, 1.17
' o5 (1.17)
trong do: L — chidu dai tau (m);
d — mon nude cua tan (m);
. 2
S — dién tich ngdm nudc cia banh 1ai (m”).
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— Ducng kinh Iém nhdr clia vong quay tro (ky hiéu D):

Con goi la dudng kinh chién thuét cia vong quay tré "Tactical Diameter”, 1a
khoang cach di chuyén theo chidu ngang tinh tir trong tdm tau lic bé 14i dén khi con
tau da quay duoc 180°. Thuce nghiém cho thay D, > D,. Né biédu thi kha ndng tranh
va vé phia man quay tré theo chidu ngang.

Theo qui dinh cta IMO "IMO A 751(18)", tau déng sau 01/07/1994 thi D, <51,

2. Nghiéng ngang khi quay tré

Ve

Wy

Hinh 1.12. Nghiéng ngang khi quay tré.

Gia str con tau duge bé 1ai sang phai nhu hinh 1.12, tau chuyén dong quay véi
téc d6 goe . Goi Fy, 1a lue ly tdm, lyc ly tdm nay dugce dit vao trong tim G cua tau
va ¢6 xu hudng diy con tau ra xa vong quay, R 14 lyc can tac dung vao phén chim
cua tau, /13 4p fyc nudce tac dong 1én mit banh 4. Gid tri goc nghiéng ngang 6 phu
thudc goc bé 14i § va tde dé cua tau V.

Ta biét rang luc ddu, khi quan tinh ¢on nhé, géc nghiéng ngang 6 = 2 + 3° va
con tau nghiéng vé phia bé 14i. Gia tri ndy s€ c6 xu hurong tang, sau d6 theo sur ting
1€n cua lire quan tinh dat vao trong tim tau l3m cho tau can bang, didu nay sé& lam
cho tau nghiéng ngang vé phia ngoai vong quay tré. Luc quz’ln tinh gdy nghiéng
ngang khi quay trg dwge goi 1a luc nghiéng ngang ddng, thirc té géc nghiéng ngang
dong c6 thé dat dén gia tri kha lén. Tau se tiép tuc chuyén dong trén vong quay trg,
lic vong quay trér 6n dinh th1 0 gzam xubng va dat mot gid tri 6n dinh nao do, gia tri
goc nghiéng nay 12 ham sb ciia tbe 46 quay tré (0 = flw)). Luc ly tdm F, lam cho
tau cO xu hudng bj diy trong tdm tau ra xa tim vong quay trg. Tir cOng thirc tinh

mxl/'2

luc ly tdm (Fy, = ), 201 mé-men hoi phuc cua tau 13 M, gia tri M,, duge tinh

theo cdng thire:

26



2
M, = D.GM.sin®, hay M,~ D.GM.sind = M[ZG _%) c0s0
axr

Lo 2
9= & [z,—i Onhd = 126~ 0
DxGM xrxgh 2
= Omay = 1.4 v [Z 4 (céng thire G.A Fzirso)
mE T GMxLC 2 £ '
2
Hoiic cong thirc thuc nghiém: 80 =154~ (1.18)
rxGM

trong do: m — khdi lugng ca con tau va D 1a lugng ré nuée cua tan (kg);
g — gia tbc trong trudomg (9,81 métfgifiyz);
V — tde d6 tau khi quay trd (mét/gidy);
Fj, = luc ly tam (N);
8 — gbéc nghiéng ngang khi quay tro (d6);
r — ban kinh quay tr¢ (m);
GM - chidu cao thé vimg ban dau (m);
d —mon nude trung binh cha tau (m);
Z¢; — cao d6 trong tAm tau (m);
b — khoang cach giira trong tdm G va tam ndi B clia tau (m).

A

6
16

12 Bﬂ

Khi 6° &n dinh

Hinh 1.13. Sw thay ddi cua géc nghiéng ngang theo thoi gian.

Tir cong thire (1.14) va (1.15) ta thdy goc nghiéng ngang toi da khi quay tro ti
1& thudn v& binh phuong the d6 va ti 18 nghich voi chidu cao thé vitng ban dau.
Diéu nay cho thiy khi quay trd voi van téc 16n d& bi 14t tau, nhit 12 cac tau cé chidu
cao thé vitng ban ddu nho nhir tau ché céng-ten-no, tau ché gd... Didu nay céan dic
biét quan tim khi quay tré tau trong didu kién song to gid lon. Néu tau cé goc
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nghiéng ban diu (6,,) thi né anh huong dén goc nghiéng ngang t6i da trén vong
quay tr¢. Tuy thude bén quay trd ma duong kinh quay tré 6 thé giam hoac tdng.

Tau hang khé theo quy dinh géc nghiéng ngang ban diu do quay tr¢ 6 < 12,
tau khach va quan sy 0 < 17°,

3. Khoing dich chuyén theo chidu ngang " Transfer”

Khoang dich chuyén theo chidu ngang "Transfer” (7)), 1a khoang cach tinh tir
trong tdm tau khi né da quay duge 90° so véi huéng ban du, tinh theo chidu ngang.
Thue nghi¢m cho thay gia i 7, = (0,25 < 0,5)D,,, 7, biu thi kha nang tranh va theo
chiéu ngang, kha ning tau chuyén huréng sang hudng moi, gitp ta tranh va cac chudng
ngat vit theo phia trnirde hodic tinh toan quéng dudng d¢ chuyén sang hudng mdi.

4. Khoang dich chuyén theo chidu dge "Advance"

Khoang cdch tinh tr trong tdm tau tai vi tri khi bit ddu bé lai dén khi quay
dugc 90° theo chidu doc tinh trén huéng chuyén dich, goi la khoang dich chuyén
doc "Advance™ (4,). Bang thyuc nghiém cho thiy gia tri 4, = (0,6 + 1.2)D,,. Khoang
dich chuyén theo chidu doc cho ta kha néng tranh va theo chiéu doc, ngoai ra con
cho phép tinh khoang cach va goc quay can thiét dé di vao huéng méi khi quay tro
@ doan cong, khiic ngoit trén kénh, luE‘mg...

Theo qui dinh cua IMO "IMO A 751(18)", tau dong sau 01/07/1994 thi 4, < 4.51..

5. Khodng dich chuyén ngwgc

Doan dich chuyén tinh tir trong tdm tau theo chidu ngang nguge voi hudng be
lal goi 12 khoang dich chuyén nguoc, Béng thirc nghiém cho thay khoang dich
. R . 2 - X . .
chuyCn nguge = (0,05 + 0,1)D, hay < 5 Khoang dich chuyén nguoc bidu thi kha

nang tranh va theo phia nguwoc véi phia quay tro.

6. Goc dat va tinh nang quay tré

Goc dat B la goc gilta mat phang truc doc tiun va dudng thang iép tuyén véi
vong quay trd di qua trong tim tau. Thuong B = 10+ 15, B cang 16n thé higén tinh
nang quay tros cta con tau cang cao. Géc B xuit hién khi tau bé 1ai xong va luén ¢
man phia trong vong quay tro.

7. Vin toc va thoi gian quay tré
Van téc dai trén vong quay tré coi nhur van tée dai cua trong tdm tau, van toc
dai ¢ cac diém khac nhau thi khac nhau. Thoi gian cua mét chu ky quay tré la
Tyvaviro. Quing dudng cia mét chu ky quay trd duge tinh nhur sau:
g360

quaytre 7 ° guaviro X vquuyrm
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8. Toc 44 bi giam khi quay tri

. x . 0 . x.
Khi thay doi hwdng 90 Khi thay doi hweng 1800
Téc d¢ con 6,5 hai ly/gio Téc dd con 4,2 hai lyigiey
Thei gian hét 4 phat 30 giay Thevi gian hét @ phat 20 giay
-y i —— ~ - - w
- ! :
“~ : '
Fd ~ . » :
,’ Chidu dai tau
) 4 .
} ¥
i i
j Téng then gian, Mét 21 phut 5 gidy
4! S ’
1 ~ ’
X

Hinh 1.14. Thay dbi téc d$ khi quay tré.
Téc 4 ban dau: 12 hai ly/giee. Hét lai phai.

Ngudi ta da tién hanh thir nghiém bé 1ai quay tré mdt con tiu chd dau ¢ lon
"Very Large Cruide Carrier" (VLCC). Qua viéc tho nghiém thdy ring con tau nay
mat tron 1o tir 25 = 30% mdi 1an déi hudng 9°. Néu dang chay véi tée d6 12 hai
I/gid, khi két thiic mét vong quay. tde dd chi con 2 + 3 hai 1y/gior (gia st bé 1ai hét
vé mdt bén).

Hinh 1.14 miéu ta mdt con tau khi bé hét lai dé quay tré, téc dd ban dau khi tién
hanh bé lai quay tro 1a 12 hat Iy/gio, sau khi quay dugc 907 tée d§ giam con 6,5

hai 1y/gity va khi quay durge 180” toc dd chi con 4,5 hai ly/gio.

1.4.3. TAM QUAY VA VI TRI CUA NO

Khi con tau quay trd, ngudi ta nhan thiy rang ban than con tau s& quay xung
quanh mét diém nim trén truc doc cua tau, diém d6 duoc goi 1a 1dm quay "Pivot
point”. Diém nay s& di chuyén trén truc doc tau. Khi tau dang ding yén trén mat
nude va bit diu cho chan vit quay chuyén déng t&i, tim quay sé & gan phia miii va
cach mili khoang 1/3 so véi chidu dai tau, khoang cach nay phu thude ti s& gitra
chiéu dai va chiéu rong tau (£/B). Khi con tau Iii, tam quay ndm & gan phia dudi
tau, khoang 1/3 chitu dai tau tinh tir sau lai. Néu tdc d¢ tau da 6n dinh tim quay s&
& vao khoang 1/4 chiéu dai cla tau tinh tr mii hodc lai tuy theo tau dang chay téi
hoéc tui.
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Khi chii lai thi tim quay ¢6 xu huéng dich chuyén vé phia sau so véi giira tau
nhung khi chdi mili tdm quay chuyén dich vé phia trude so véi giira tau.
Khi tau chay tdi, tdm quay di chuyén vé phia truéc va khi tau chay lui, tdm

quay di chuyén v& phia sau.

Tuy nhién, diy van con 13 van dé giy nhiéu tranh c#i vé khoang cach, do viy
nguot di¢u khicn tau nén coi day 1a khoang cach ude lrgng.

i.4.4. CAC YEU TO ANH HUGNG DEN QUAY TRG VA DANH GIA TINH
NANG PIEU BONG TU PO LON VONG QUAY TRG

1. Céc yéu t6 anh huwéng dén quay tré

~ Do néng can:

Goi H la d6 sau noi quay tré va d 1a mén nudce ciia tau lac quay tré, nguoi ta
thiy ring khi ti s8 H/d < 2.5 bit diu ¢6 anh hirémg cua ndéng can.

Qua thue nghiém ciing cho thiy dudng kinh vong quay tr¢ tang 1én. Tau quay

nhanh hon so véi trong nude sdu vi trong luc quay tde dd tau giam khéng nhanh
nhu & nuwde sdu (hinh 1.15).

Do anh hudng cua nong can, mét vai tinh ning didu dong khac cling bi thay dbi
nhu dic tinh quan tinh, téc do....

Lo

Nude ndng

Chiéu dai tau

Hinh 1.15. Anh hwéng d6 sau dén dwong kinh véng quay tré.
30



~ Do chiéu quay chdn vit.

V6i tau ¢6 chan vit chiéu phai cb dinh, ban kinh quay trd khi quay sang trai s&
nho hon khi quay sang phai do tac déng ctia thanh phdn luc ddy ngang. Tuy nhién,
do chénh 1&ch nay rit nho.

— Anh huéng ciia moén nude:

Khi tau xép didy hang dudmg kinh véng quay trd s& lén hon so véi khéng hang
néu quay trd cung toc dé va cung di€u kién ngoai canh.

~ Anh hiromg do chii:

Néu chai miii, dudng kinh quay tré nhé hon chii 1ai nhung tée d¢ quay cham
hom so véi chii lai.

— Anh huomg do nghiéng:

Tau c6 xu huéng d& quay vé phia man cao hon va vong quay tr& vé phia man
do6 s& nho hon khi quay vé phia man thép.

2. Panh gia tinh niing di¢u dong tau tir 4§ 16m vong quay tré

Tinh niing quay tr& 1a mét trong nhimg tinh néng didu dong tau quan trong ma
nguoi didu khién ¢én phai nim duge. Véng quay tré cia mdt con tau cang nhé thé
hién tinh ning quay tré cang tét. Nguoge lai, vong quay trd cang 1dm biéu thi con tau
o tinh ning quay tré xdu. Tuy nhién, tuy ting loai tau, tinh chit cong viéc ma
nhitng nha thiét ké s& cho ra doi cac con tau ¢d thé ¢6 tinh nang quay trd t&t nhu cac
tau lai kéo...

1.4.5. XAC DINH VONG QUAY TRO CUA TAU

I. Sir dung Ra-da v6i mét phao hojic muc ti€u ¢6 dinh (phwong phap
phwong vi va khoang cich téi mgt muc tiéu)

— Co s¢ cua phuong phdp:

Co s& clia phuong phap 14 do 1ién tuc phuong vi va khodng cach tor mét muc
tiéu khi bé 1ai quay tr&. Tép hop cac vi tri dd quan sat (phuong vi va khodng cach)
cho ta cac vj tri tau, ndi cic vi tri tdu nay lai vdi nhau cho ta vong quay tré cua tau.

— Cdch xdc dinh thong s6:

Cho tau chay té1 véi tdc do 6n dinh, bé hét banh lai sang mét bén va giit
nguyén goc bé lai. Cir san 10 gidy, doc sb ligu phuong vi va khoang téi muc tiéu da
chon, ghi vao bang sau:
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TT | Phuong vi(d6) | Khodng cach (hai ty) Phuong vi nghich (do)

- Cdach veé:
Trén truc thing dimg trang véi hudng 000°, 18y vi tri ban diu cia tau, Ti vi tri
do ke cac phuong vi, trén do liy d6 dai bing khoang cach tir vi tri ban diu cua tay

dén muc tiéu. Xac dinh cac v trf tiép theo trén co s& cia phuong phap, ndi cac vi tri
lai v&i nhau cho ta vong quay tré.

2. Phuong phap huéng va the do
— Co 50 cua phiwong phap:
Sur dung hai théng sé hudng va tée d§ cua tau do duoc trén méi hudng di sau
khi be 1ai, trong vong 10 gidy tau ta di duoc quang dudng S la:
_ V' x1852 V' <1852

x 10 =
3600 360

Tir hai théng s hudng va quing duong tau di dugce trong 10 gidy trén céac
hudng di, ta s& xac dinh dugc cac vi tri tau, tap hop cée vi tei dé cho ta vong quay
trg cud tau.

— Xdc dinh théng s6:

Cho tau chay én dinh, bé banh lai hét vé mot bén va piir ng_,uyen goc lai. Ca 10
gidy mét Ian ghi lai lnrcmg, va toc do tau. Khi tau quay dugc 360" so voi hudng ban
dau thi thoi. Cac thong sé ghi chép vao bang sau:

TT | Hudng (do) Tée do (hai Iv/gio) Khodng céch (mét)

— Cdch ve:

T cac déi sb huéng va khoang cach, chon mét truc thang ding tring véi
‘huéng 000°, lay géc toa d6 (O} 1a vi tri tau lic bat dau bé 1ai. Tir didm O ké huéng
€y va xdac dinh quing duong tau di duge trong 10 gidy trén hudéng C|, tim duge
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diém A, cir lan hrot nhu vay ta duoc cac didm A4.... 4, ndi lai cho ta vong quay trer
cua tau (thuong khoang 40 diém).

3. Sir dung h¢ théng dinh vi vé tinh (GPS)

~ Co s cua phirong phap:

Co sé& ctia phwong phap 1a sir dung hé théng GPS xac dinh vi tri tau tinh tir khi
he 1ai, sau do tdp hop cdc vi tri s& cho ta vong quay tro. Tuy nhién, do khéng thé vé
true tiép trén hai d6 (vong quay trd con tau thuong nho) nén ta phai vé teén gidy.
Mudn vé& trén gidy ta phai chuyén toa do GPS tir toa dé cdu sang toa d6 phang (1oa
do Dé-cac). Tir toa dd (i, A;) da thu nhan dwoc trén GPS ta chuyén d6i sang toa do
Dé-cac (Oxy) theo cdng thire:

Y: = 1852.Api (M) v&1 A = o — ¢y
X; = 1852.A%iCosp; (m) vai Ak =4 — &y
‘Thé hién timg cap toa d6 (X, Y;) tuong (mg trén hé toa dé Dé-cac cua t& gidy da
chon va ndi cac vi tri nay lai cho ta vong quay tro.

— Xdc dinh cdc théng so:

Khi bit dau cho tau chay. ngudi bé 1ai déng thoi bé 1ai mot bén véi goc lai tdi
da va gitr nguyén banh 1ai & géc bé lai do. C sau khoang 10 gidy ghi lai 1oa dd
(@5, A;) cta tau mot 1an. Ghi lién tuc nhw vy vio bang dudi day khi tau quay duge
360" so voi hudng bé 1ai ban diu thi thoi.

TT | @i(d0) | A () | Ao (%/phat) | Ah(%phat) | X, (m) Yi(m)
01

02 e

—Cach vé:

Sau khi tinh toan xac dinh duge X; va ¥;. Trén truc hoanh Ox ta lay hoanh d6 X;.
Trén truc tung Oy ta ldy tung d6 ¥;. Ndi cac diém co toa d6 (X, ¥)) lai véi nhau cho
ta vong quay tr¢ cua lau.

4. Cac phwong phap khae

— 8tk dung goc kep ngang (ngay nay it dugc su dung):

— Lwru vét anh tau chuyén dong trén man hinh Radar, két nGi mdy tinh va in ra
dé tham khao:
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3. Vi du minh hea cho vong quay tré eia mdt tau hang

Cac théng s6: LOA = 143,402m; LBP = 134,112m; Breadth = 19.812m:
-Depth = 12.344m; Full Draft = 9,054m; Full load Displacement = 19.12671:
May chinh MCR = 5.130BHP X 500RPM., NOR = 4.540 X 480RPM: Bridge to
Bow = 113.5m; Bridge to stern = 30m,

Warning: The response of thc above named vessel may be difference from that

listed above if any of the following conditions, upon which maneuvering
information is based are varied

Calm weather—wind 10 knots or fess, calm sea.
No current.

Water depth twice the vessel's draft greater
Clean hull.

Intermediate draft or unusual trim.

TURNING CIRCLE

Full load Ballast
Speed | Rud-der

ADV Tr. Time ADV Tr. Time

Fullavg | Fort | 37881 | 770 | 2m-05s | 1365t | 735t | 1m-54s
10.9kts

Stb 1,630ft B30ft 2m-00s | 1,345ft 630ft 1m-50s

Half ah'd "".“Port 1,780ft T?th 2m—215 1,315ft .6?0ﬂ 2m-15s
9.6 kis

Stb 1,610ft B30ft 2m-15s | 1,320ft 735t 2m-09s

1.5. CHAN VIT VA TAC DUNG TRONG DIEU DONG TAU
1.5.1. LUC PAY PHAT SINH KHI CHAN VIT QUAY

1. Khai niém

Chin vit 1a bd phan cubi cing chuyén cong sudt coa may thanh lire diy cho tau
chuyén dong t6i hodc i Miit khac, chidu quay cua chan vit, loai chan vit con anh
huong t6i tinh nang quay tré cua tau. Vé van dé nay, ngudi didu khién tau cin phii
nam vimg dé loi dung cac wu nhuge diém cia no trong qua trinh diéu déng.

Chén vit cua tau ¢é thé ¢6 ba, bén hay nhidu canh. Sé lugng canh nhidu hay it
khéng anh huéng dén tinh nang quay trd, chan vit nhiéu canh khi hoat ddng s& giam
d6 rung cua tau so va&i chan vit it canh. Véi tau mot chén vit, thi chan vit dugc dat ¢
sau lai tau, nam trong mat phéng truc doc va ¢ trude banh lai.
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Pha cla chin vit hay ¢on goi 1a bude cua chan vit, 1a khoang cach mot diém
trén diu cia canh chan vit tinh tién duge khi chan vit d6 quay duge mdt vong trong
thé dac. Gia tri thue dung ctia bude chan vit 1, ¢ thé dugce tinh théng qua biéu thirc

75N,
trong do: S. — 4p luc cia nudc 1én chan vit;
V.. — téc 46 chuyén déng clia chan vit;
Nj, — cong sudt hitu ich cua may.

(a) {b)

Hinh 1.16. Theo chiéu quay chan vit — Tau chay t&i
(a): Chan vit chidu phai; (b): Chan vit chiéu trai

Khi tau chay tdi, néu dung tir lai tau nhin vé phia miii ma thay canh chan vit
quay theo chiéu thuan chiéu kim ddng hd thi duge goi 1a chan vit chiéu phai. Chan
vit chiéu trai thi nguoc lai, néu dung tir 141 tau nhin vé phia miit s& 1h§y canh chin
vit quay theo chiéu nguoc chidu kim ddng hé thi tau chay tdi (hinh 1.18).

2. Luc diy phat sinh khi chéin vit quay

Khi chén vit quay trong nuoc, dong nuée sinh ra do thanh phan phan huc ngang
luén bao quanh banh 1ai ngay ca khi ca dién tich tdm 14t ndm trong mit phang truc
doc cia tau, nghia 1a khi banh lai dé s6 khong.

Pé thiy ro anh hudémg cua chiéu quay chén vit t6i tinh ning quay tré ta cé thé
xét mot chan vit chiéu phai 4 canh, vi tri cac canh tai mot thoi diém nao d6 duoc ki
hiéu ta I, II, TII, IV va cac phﬁn Iwc ngang do cac canh sinh ra duoc ki hi¢u la Cy,
Cs, C3, Cq. Xét tai mot thoi diém tire thai céc lue nay c6 thé duge mink hog nhu
hinh 1.17.

— Canh [ diy ludng nudc phia trén quay sang ngang va xudng dudi, tao ra phan
hre ngang (4, phan luc ngang Cy c6 chiéu tir trén xudng dudi gin theo chidu thing
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dirng (hinh 1.17 minh hoa tai thoi diém tee thei) nén khéng gy anh huong dén tinh
NANg quay trd cua tau. Phan luc cua murdce D) ¢6 chidu ngugc lai, ¢6 tac dung d'c"iy lai
tau sang trai.

— Canh II nim ¢ bén phai quay tir trén xudng va sang ngang quat mot khéi
nuoe tr phai qua trdi. Phin luc ngang (5 tdc dung truc tiép vao phan dudi mat bén
phai cua banh lai, lam cho l4i tau djch chuyén sang trai. Phan lwe nuade Dy ¢o tac
dung lam nang lai tau 1én ma khong ¢é tac dung quay trd.

e A
Da w Cs
C — |1 Dy
¥
TV ((@) T
) 4
D3 —- fi Cs
C4 D2

Hinh 1.17. Thanh phén lyc ngang € va phan lwc nwée D sinb ra
khi chén vit chiéu phai quay chay téi.

— Canh IIT nam & phia dudi, quay tr dudi lén trén tao ra phan luc ngang 3 ¢
chiéu sang ngang va 1én trén. Phan lirc ngang C3 khéng anh hudng dén quay tro cua
tau. Phan luc cia nude D; c6 tac dung diy lai tan sang phai.

— Canh IV ndm ¢ bén trai quat mét khdi nude tr dudi 1én trén véi phan Iue
ngang ('y dip truc tiép vao mat trén bén trai cla banh 14i. Phén luc ngang €'y ¢6 tac
dung 1am phén l4i tau nga sang phai. Phan luc nuée Dy twong rng co tac dung ning
lai 1au tén ma khong cé tac dung quay tro.

Qua phén tich trén thay rang cac phan luc ngang C; va C; khéng gdy anh
hudng dén quay tré ma chi co 2 va 4 moi ¢ tac dung. Hai lch 5 va Cy nguoc
chiéu nhau va cé phuong vuéng gée voi mit phing truc doc cua tau. Ta thiy canh II
lam vi¢e theo hudng sau hon canh IV nén lue ¢y > 4. Néu o1 Iye tong hop cna
chiing & € thi ta c6 thé viét C = Uy — C4. Nhu vay téng hop luc C cing chiéu véi
(s, lam cho lai tau chuyén dich vé phia bén trai,

Ciing qua phan tich trén ta thiy ring phan luc nude tac dung vao canh chin vit
12> va Dy khong gdy anh hudng gi dén quay tro ma chi co D va D3 mdi ¢d tic
dung. Hai luc nay nguoc chidu nhau va ¢6 d6 16n khac nhau. Canh 11 lam viée sau
hon canh I nén phan luyc D; > D|. Néu goi luc téng hop ctia chiing Ya D thi ta ¢é thé
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vidt D = D3 — Dy, Nhur vdy téng hop phan lue D ciing chiéu vai D; 1am cho 14 tau
dich chuyén vé bén phai.

1.5.2. CAC DONG NUGC SINH RA KHI CHAN VIT QUAY
1. Dong nuée chay tir miti vé lai

Khi chan vit quay diy tau chuyén dong téi thi xuét hién dong nudc chay tir miii
vé 1ai, néu banh lai dé s6 khéng thi ap luc cua nude tic dung can bang trén hai mat
banh 14i, vi viy s& khong giy anh hudng d&én quay tré clia tau ma chi lam cho tau
ludn chuyén ddong thing. Néu bé ai vé& mét bén man nao d6 thi dong nay két hop
v&i thanh ph?m phan lurce doc caa dong nude xoay tron do chin vit tao ra s€ tao nén
ap lyc nude 16n mat banh 1ai lam cho miii tau nga vé man bé lai.

2. Thanh phiin xody trén do chin vit tao ra

" Khi chan vit quay dap ludng nude vé phia san dé diy tau chuyén déng vé phia
trude, ludng nude nay 1ao thanh mét dong nuée cudn tron theo chidu ngang ctia
chan vit. Céc phdn t cua dong bi ddy lui, dong thoi tham gia hai chuyén dong, vira
chuyén déng quay vira chuyén dong thing. Khi d6, dong bi day loi co thé chia
thanh hai thanh phén tuong dmg 1a thanh phan phan lue ngang, ky hiéu C, va thanh
phz"in phan luc doc, ky hiu 7,

3. Dong nuée hit theo tau

Khi dimg yén, than tau s& chiém mét lugng r& nude ding bing thé tich phan
chim cta nd. Néu chan vit dap nude ddy tau tién vé phia trude thi phan chim d6 sé
dé lai phia sau mét ving tréng. Do su chénh léch vé ap suit ma nude & xung quanh
nhanh chéng tran vao lap chd tréng d6 va khi tau tiép tuc chay téi thi cac khoang
tréng duge hinh thanh ndi tiép nhan. Nuéc ciing tiép tuc chuyén dong tran vao lap
nhirng khoang tréng trén. Khi d6 s& hinh thanh mét dong nuée dudi theo su chuyén
ddng coa tau dé lap chd tréng dé do phin chim cia vé tau dé lai. Ngudi ta goi dong
nude nay la dong nude hat theo tau. Tbc dé cia dong nude hit theo manh nhat &
gdn mat nude, giam din va dat gia tri géan biing khéng & dudi ki tau.

Néu tau ¢6 chan vit chidu phai khi chay té&i, dong nudce tran vio nay sé sinh ra
mot hue o tac dung day 14i tu qua trai, luc nay ky hiéu 1a b. Mit khac, dong nay ¢o
chuyén déng xudi theo tau nén mét phan nao d6 d sinh ra lyc can dong nude chay
tir mii vé 1ai. 1am giam ap lye tac dung 1én mat banh lai khi banh lai bé sang mét
man niao do.
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Khi tdu ding yén, dong nay khong tdn tai, n6é chi xudt hién khi tau bit dau
chuyén déng va ting theo van tée tau. Tau eé hinh hdp thi dong theo manh, vi vay

cac tau ¢ phan lai vudng, diy bing phing thudng kho nghe 14i hon tau cé day va
thon phia sau 1ai.

1.5.3. HIEU UNG CUA CHAN VIT TSI PAC TINH BIEU PONG TAU

Biéu kién xét & day 14 tau ¢6 trang bi chan vit cé budce cé dinh, chiéu phai, than
vo tau khong chiju tac dong cia séng. gié dong chay.

1. Khi tau chay t6i banh lai dé s§ khong

— Thanh phan phdn hee ngang C:

Nhu muc 1.5.1 (2) da trinh bay, tdng hop thanh phéan phan luc ngang  cung
chiéu voi chidu tac dung cua (5, C = 3 — C4. Thanh phén nay co tac dung déy 14
tan sang trai, mii tau sang phai (voi chén vit chiéu phai) (hinh 1. 17). Con véi chan vit
chiéu tr4i thi nguoc lai, tdng hop luc C sé day 1ai tau sang phai con mili tau sang trai.

— Thanh phédn phan huc cia nmeée D:

Ciing theo phan tich & myc 1.5.1 (2), thanh phan nay sinh ra khi tau ¢6 trén t6i.
Téng hop D cling chiéu véi chidu tac dung cia D3, D = Dy — D, thanh phin nay ¢6
tac dung day lai tau sang phai, miii tau sang trai (voi chan vit chiéu phai) (hinh
1.17), ¢on voi chan vit chidu trai thi nguoc lai, téng hop luc D sé diy l4i tau sang
trai, miii tdu sang phai.

— Thanh phdn dong nude hiit theo téu b:

Nhu mue 1.5.2 (3) da trinh bay, dong nuéce hit theo tau b cé tac dung dua mii
sang phai, lai tau sang (rai (v&i chan vit chiéu phai). Véi chan vit chiéu trai thi
nguoc lai, dong hut theo tau ¢6 tac dyng diy lai tau qua phai, miii tau sang trai.

Nguoi ta nhan thdy ring, chan vit chidu phai khi quay, tau c6 trén t6i thi tdng
hop thanh phan phén lue ngang C va thanh phan do déng nude hit theo tiu 4 s& 16n
hon phan lue D. Hay ndi cach khac C + b > D, tie 1a téng hop luc nay s& lam cho
[ai tau sang trai miii nga sang phai. Néu chan vit chiu trai thi nguoc lai, tong hop
C'+ 5> D, nhung l4i tau lai nga phai con mfili nga sang trai.

Cén lru y rang hién trong nay xay ra khi tau c6 trém con néu chura ¢o trén téi
thi dong theo » chua xudt hién, do d6 ban diu khi méi khi déng may téi thi mii
tau c6 xu hudng nga trdi. Sau khi ¢6 trén 161 thi miii ¢6 xu hudng nga phai. Hién
tirgng nay goi 1a hiéu ig chéin vit va ta cin luwu y dédc biét khi tau chay ba-lat, khj
tau chai 14i lém. Cac luc ¢o thé khac nhau vé do 16n do d6 hiéu {mg s& cé khi manh,
khi yéu khéc nhau.
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2. Khi tau chay hii banh Lii dé s6 khéng

Xét hinh 1.18, dong nude do chén vit sinh ra dép vao lai tau khong déu tai moi
diém. Dong nay chii yéu khéng cudn quanh banh lai ma dap truc tiép vao cac bén
man hdng tau phia dudi dudong nuée.

c, * ~ D,
D." g - C1
h A ‘}
S{C )
F 3 [
ol ol 1 g Ds
D.4 C.Z

Hinh 1.18. Chan vit chidu phai, tau chay i, banh fai dé& s khéng.

— Thémh phan phan luc ngang C:

— Cénh I sinh ra phéin luc ngang C’. Khdi nudc do canh I sinh ra tir phai sang
trai va xudi xudng phia duéi song song voi mat banh 1ai, do vdy C|" khong c6 tac
dung quay tro.

— Canh II quat khéi nude tir phai sang trai ddp vao hong tau man phéi sinh ra
5’ ¢o tac dung 1am 1ai tdu sang trai, miii sang phai.

~ Cénh III quat khéi nudc tir dudi 18n tao ra C3' song song vi mit banh lai
khong c6 tac dung quay tro.

— Canh IV quat khdi nude tir trén xudng dudi va sang phai tao ra Cy’ dép vao
héng tau man trai 1dam cho duéi tau qua phai, miii qua trai.

Qua phén tich thiy Cy' > C4' vi canh 11 quay khdi nude hoan toan dap vao hong
tau man phai phia trén, con canh IV thi mét phén khéi nuoc ludn qua ki tau sang
bén phai, phan con lai dap vao héng tau man trai. Do vdy tdc dyng cta téng hop
phéin luc ngang ¢’ tam miii tau sang phai.

— Thimh phdn phan lyc D':
Phin tich turong tir nhu khi tau chay té, ta théy thanh phén D, chi cé tac dung

dim 14 tau xudng va Dy chi c6 tac dung nang lai tan 1&n. Cac thanh phin D)’ lam
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cho 141 tau nga sang phai; D3’ lam lai tau nga sang trai. Vi D3’ > D)’ nén tong hop
D’ =D3 — Dy’ lam cho 14 tau nga sang trai va mii tau nga sang phai.

— Thanh phdn dong nieée chay tir miii vé lii-

Dong chay tir 1ai vé mii khéng ¢6 1~ dung quay trd. Nhur vy téng hop cac luc
C”. D’ cling chiéu va ¢o tac dung lam cho 14i tau nga trai, miii tau nga sang phai (vaoi
chan vit chidu phai). Véi chan vit chiéu trai thi nguoce lai, khi [ui thi lai nga phai con
mili nga trdi. Tom lai khi chay lii, miii ¢6 xu hudng ngd cing chidu véi chidn quay
chén vit va viéc nga mii nay manh hon rit nhidu so vai khi ton.

1.5.4. MOI TUUNG QUAN CUA CHAN VIT BO1 VGi SU THAY DOI CHE bo
HOAT DONG CUA MAY TAU

Diéu kién xét & ddy cling twong tu nhu trén, nghia la xét mot tau cd trang bi
chén vit c6 bude ¢é dinh, chidu phai, than voé tau khong chin tac dong ciia song, gidé
déng chay.

1. Tau tién én dinh

[.ic nay may chinh d& lam viéc 6n dinh, tée dé tau trong ung voi ché 45 quy
dinh ciia may, banh lai dé sb khéng, ta thiy:

— Luc ddy caa may P diy tau tién thang;

— Lyc do dong nude theo b diy 14i tau sang trai miii sang phai;

— Lure do chan vit quay tao ra dong nudc sinh ra luc téng hop C day lai tau sang
trai mili sang phai;

— Phan lyc téng hop D ddy lai tau nga sang phai mii sang trai.

Khi tau bit dau tién dn dinh, phan fyc D giam ddn nén C + 5 > D tic 1a tdng
hop lye nay lam cho lai tau nga sang trai mi nga sang phai. Chan vit chiéu trai thi
nguoc lai, i tau nga sang phai, mili tiu nga sang trai.

2. Tau i én dinh

Banh 14i dé s khong, chan vit dbi chidu quay, tau lai én dinh, ltc nay ta thiy:
~ Luc ddy do may chinh sinh ra P lam tau [0i thang;

— Lirc do dong nude chan vit quay tao ra lwe C’ lam miii tau nga sang phai;

— Phan lyc D’ day lai tau sang trai mii nga sang phai.

Téong hep céc luc €’ + D’ lam cho miii tau nga phai manh. Chan vit chiéu trai

thi nguroc lai, miii nga sang trai manh (miii nga cung chi€u véi chiéu quay chan vit).
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3. Tau dang duang, ticn may
— Luc day cua may chinh P day tau tién;
- Phan luc D xuat hién 16n nhat day 1ai tau ngd sang phai mai tau sang trai;

— Luc do cac canh chén vit tao ra " bit dau tac dong nén chua Iém 1lam va day

1ai tau nga sang tra mii sang phai.

Do D > € nén l4i tdu nga sang phai, mili tau nga sang trai. Chan vit chiéu trai
thi nguoc lai, [ai tdu nga sang trai. miii nga sang phai.

4. Tau dang dirng Ik may

— Lyc day P day tau lui;

— Phan e D xudt hién 1on nhat day 1ai thu ngd sang trai mii nga sang phai;

— Luc do cac canh chdn vit tao ra C bat dau tac dong nén khong 1én 1am va day
lai tau nga sang trai. miii nga sang phai.

Do D va ( tac dong cluing chi€u nén mili tdu nga sang phai manh.

5. Thay d6i may tir tién sang lui

Néu may dang tién ta dimg may va chuyén sang lui ngay thi tdu vin tiép tuc
tién do quan tinh. Do d8i chiéu tic dung ciia may nén cac luc tac dong lam I&ch
hudng tau clng thay d6i. Khi dirng may (chan vit ngimg quay). cac luc P, €, D

khéng con nhung dén khi quay 10i lai xuit hién cac lyc sau:

— Luc ddy coa may P day tau lui pha trén;

~ Luc ¢ day 1ai tau nga sang trai, mii nga sang phai;

— Phan lyc D diy 1ai tau nga sang trai, miii nga sang phai.

Do D va € tac dong ciing chiéu nén miii tau nga sang phai. Tuy nhién khi dang
con qudn tinh t&i thi mai chua nga phai ngay.

6. Thay d6i may tir lui sang tién

Khi may dang lui ta dimg may, cac luc P, C, D ngirng tac déng, tau tiép tuc
chuyén déng 10i, khi chuyén sang may tién thi:

— Phan luc D dua lai tau ngd sang phai, miii nga sang trai;

— Luc € dua lai tau ngé sang trai, miii nga sang phai;

Do D> " nén l4i tau van nga sang phai, mili nga sang trai.
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7. K&t lufin

— Khi tau dang dimg yén néu cho may chay toi va tau chua ¢6 tron thi lai tau sé
ngd theo chiéu chan vit (chan vit chiéu phat thi 141 ngd sang phai, chan vit chiéu trai
thi tai nga sang trai) va miii nga theo chiéu nguoe lai.

— Khi tau da ¢6 trén t&i miii tau cé xu huéng nga theo chidu chan vit,

— Khi tién hanh quay trd tau. nén quay theo chidu chan vit dé thoi glan hron
vong ngan va loi dung dugc hiéu ang chan vit khi .

— Khi 10 tau rit kho giir tau thang hudéng, 1ai tau ¢6 xu hudmg 18ch theo chiéu
quay lui, vi veiy voi tau ¢ chan vit chiéu phai nén tao didu kién duge cap ciu man
trai, vi kh1 dtmg may dé It vira pha trém vira day lai tau ép vio ciu, tuy nhién cin
chay ycu 16 gio.

1.5.5. ANH HUONG PHOI HOP GIUA BANH LAI VA CHAN VIT TOI SU
PIEU KHIEN TAU

Néu goi thanh phin lire do chan vit day tau vé phia trudge hodc kéo tau lui lai 1a
©. Khi tau ¢6 tron t6i thi Q ¢6 chiéu tir lai vé& miii theo phuong doc tau, con khi tii
thi ngugc lai. C I thanh phin phan tuc ngang con D 1a phin lre. Téng hop céac luc
Q. C, D 1a N. Tuy trudmg hop ma chiéu cua O, D, C ¢6 thé khac nhau. Anh hudng
phdi hop giita banh 14i va chan vit t&i sy didu khién tau nhu hinh 1.19. (Hinh veé
mang tinh minh hoa).

1. Tau khéng trém so voi nwée, may chay téi

Lai hét trai Lai s khéng Lai hét phai
D-C B-C D-C
Q P a / Q
N o
_ =
N N

Lai nga phai, Lai nga phai, La&i nga trai,
mii nga trai mdi nga trai mili nga phai

Hinh 1.19. Tau khdng €6 trén so v&i nwére, may chay toi.
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2. Tau khdng trém so véi nwde, may chay lii

a Q
Uma ané \-_/Enc‘:
_ b — —— -
Y

Lai hét trai Lai sé khong Lai hét phai

o1

N
Q Q
D+C
Lai nga trai, Lai nga trai, Lai nga phai,
mii nga phai mai nga phai mili nga trai

Hinh 1.20. Tau khéng cé trén so voi nwde, may chay lii.

3. Tau ¢6 trém téi, miy chay téi

Q 1 Q Q
Uﬁ +b \m/ﬁ +b \-_/6 +b
e A S
AA P ‘3)\
Lai hét trai Lai sO khéng Lai hét phai
C+b C+b C+b

- a 5/4_—6

N v\

N
L ai nga phai, Lai nga trai, Lai nga trai,
mii nga trai mii ngé phai mai nga phai

Hinh 1.21. Tau ¢6 trén téi, may chay toi.
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4. Tau ¢é trém i, may chay Ini

Q
Uma wc \;/ma
A5

Lai hét trai Lai sb khéng Lai hét phai

5

D+C D+C
Lai nga trai, Lai nga trai, Lai nga phai,
mai nga phai mdi nga phai mdi nga trai

Hinh 1.22. Tau c6 trén IUi, may chay IGi.

5.Cacluuy

— Tau tién hodic 10 néu 1ang van téc thi tac dung banh lai tang;

— Khi méi bit dau chuyén dong tac dung cua chan vit déi voi su didu khién tét
hon 1ac dung cta banh lai (do van téc con nhé). Do vdy tau mét chin vit quay trong
vung hep nén str dung may tién hét va lai hét timg dot dé giam quan tinh tau.

— Phai sir dung banh l4i két hop chan vit d& giit tau théing hudng.
1.6. QUAN TINH CUA TAU
1.6.1. KHAI NIEM

1. Pang chay t&i hét may lip tirc dirng may (qu4n tinh tw do) "Inertia”

Ngudi ta xac dinh dic tinh dimg trong didu kién tau diy hang va tau khéng
hang. Cho tau chay tdi & cac ché d6 may toi hét, 16i trung binh, t&i chdm va that
cham. O mdi ché dé may nhu vdy ta cho dimng may, dong thai xac dinh cac théng sé:

~ Quang dudng tau di duoc tir khi dimg may (dang & tée do ban diu) dén cac
téc dé théip hon.
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— Théi gian tir khi dimg may dén cac tée dé thap hon.
Sau khi ¢ cac théng sé trén ta lap thanh bang. Cac théng sb nay s& giup ich
cho ngudri didu khién tau khi diéu déng tau vao cdu, dua tau dén vi trf neo. ..

2. Dang chay téi hét may chuyén sang I hét may (quan tinh khin cip)
"Crash stop”

Twong ty nhu khi xac dinh dac tinh dimg. Ta ciing xac dinh dac tinh o hét
may trong hai diéu kién: tau ddy hang va tau khéng hang. Cho tau chay tdi ¢ cac
ché d6 may toi hét, 161 trung binh, t&i cham va that cham. O mdi ché dd may nhu
vay ta cho Ioi hét may, déng thai xac dinh cac thong sb:

— Quang duong tau di duoc tir khi i hét may (dang o tdc d6 ban diu) dén cac
td¢ d6 thip hon va dén khi dimg hin.

— Thoi gian tir khi i hét may dén cic tbe ¢4 thap hon va dén khi dimg han.

Sau khi ¢ cac théng sé trén ta 1dp thanh bang. Cac théng sb nay s& gitp ich
cho ngudi didu khién tau khi di¢u dong tau vao cAu, dua tau dén vi tri neo, chi yéu
14 trong cac tinh hudng khan cap.

1.6.2. QUAN TINH CUA TAU
1. Pinh nghia, phwong trinh quin tinh
— Dinh nghia:

Quan tinh cua tau Ia kha ning gilr nguyén trang thai chuyén dong ban diu khi
lue day chia may ngimg tac dong.

Thue vy, khi tau dang chuyén dong tdi hodc lhi néu ta ding may thi con tau
khéng dimg han lai ngay mé van con tiép tuc chuyén déng tSi hodc Iti mat doan rdi
ma&i dimng han,

— Phuong trinh quan tinh:

Tu phwong trinh chuyén déng cla tau: m % +R =P, tacéthé viét:
P—;RszimIi (1.19)
dt

Pay la phuong trinh quan tinh, tir phuwong trinh nay cho thiy khéi heong tau (m)
va van tde tau (V) quyét dinh nhitng tinh chét ctia quan tinh, vi:

P> R => Tau cb gia tde t&i, chuyén ddng ¢é xu hudng ting;

P = R = Giir nguyén trang thai (én dinh chuyén déng);
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P < R = Tau chuyén déng cham din.

Qua trinh him chuyén déng tau xay ra khi ” giadm hodc R ting.

2. Cic thanh phén ciia quén tinh
Quing dudng quan tinh 1a doan dudng ma tau van con tiép tuc chuyén dong
duge theo trénm ¢t trude khi ding lai.

Thoi gian quan tinh 13 khoang thoi gian tau vin con gir dugce trém dén khi
dirng han.

3. Cic chil y v& quén tinh tau

~ Quén tinh cua tau ti 18 thudn véi khéi luong va tée d6 ban diu cia tau;

~ Quan tinh t&i bao gid cling 1én hon quan tinh lui;

-- Quan tinh chiu tdc ddng cua soéng, gié, dong chay;

— Tau ¢6 mém cang siu, bé mat cang rdp thi quan tinh cang nho;

— Quan tinh cta tau phu thude kidu va céng sudt cua may (hé théng déng lyc);

— Quan tinh tau phu thuge su sip xép hang hoa (nghiéng, chii) hay trang thai
cua tdu.

4. Sy ¢dn thiét phai xae dinh quan tinh

Nham xéc dinh duge thoi gian va quing dudng cin thiét dé 14y trén hoiic pha
trén cho thich hop, wde huong khoang cach khi dua vao cdu, khi neo, khi didu dong
tranh va... Xdc dinh quan tinh mét con tau gitp cho nguéi s quan hang hai nim

vilg dugc dic tinh diéu dong cua tau dé dua ra cac giai phap diéu déng thich hop.

S. Xac dinh quing dwéng va thoi gian dirng tau

—Héim tr do

Bing quan sdt thice 18: Duoge tién hanh trong trudng thir. Dan tau di trén hudéng
thich hop, thudn loi cho viée xac dinh vi tri. Xac dinh céc vi tri chinh xac va ghi
chép dav du thoi gian tién hanh. Goi quing dudng quan tinh 14 S; va thoi gian trong
tng la ¢; ta ¢é:

S - Sl + Sq
- (1.20)

trong do: S} — quang dudng tinh tir khi ¢6 1&énh dimng méy t6i cho dén khi may
dung tuong Ung thoi gian 13 4.
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S, — quang duong tir khi may téi dimg cho dén khi tau dirng han lai
tuong trng thd gian 1a £,

Béng tinh todn: Ta xac dinh cac gia tri S; va ¢; trong timg giai doan:

Giai dogn I1: Tir khi ra 1énh dimg may cho dén khi may dimg, do ménh Iénh tir
budng 1ai xudng budng didu khién may thuc hién duoc phai co do tré 1 thoi gian 1.
Ta c6 thé xac dinh duge nho dong hd bim gidy, lic nay tau vin chuyén dong thing
véi quang duong di chuyén duoc 1a S| = V.4, trong do ¥y 1a tbc do ban dau co gia
tri khoéng déi o giai doan 1.

Giai doan 2: May t6i d3 dirng nén tau bi him la bang lwc can clia nudc tac
dong 1&n vo tau. Tau chuyén dong chim dén, phuong trinh cén bang cua chuyén
dong cd dang sau:

m‘i{—ljz—Rz, (1.21)
voi m 1a khéi lugng cna tau (kg) va R2 13 lye can vo tau ing voi tdc db cua giai
doan 1 (N).

Ta co:

y2 2 qv
mﬁ—-—Rl—zg-ﬁdt— m-l—x—2
df V]" R] V2
I 26
T rdV
:Idtz— % i--;
1 Ly Vi
N 7
1 . % 1 1
dezfz“tl =t2, IZ:nlﬂ— . - ,
+ R] Vz Vl
h
Vi oav
dls‘szf':“mLX*—sz,
R Vs

trong do: V| - tbc do dau ctia giai doan 1 = hang sb:
V, — the do cudi cua giai doan 1;
v," — tbe d6 dAu cua giai doan 2;
Vg* — téc A6 cudi cia giai doan 2.
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l'a tinh duge S, =ﬂlnL V'I( )J . to¢ d6 tau ¢ dau giai doan 2 la V|, o day
!

Vi* = V| va cudi giai doan 2 1a Vg* = V. Theo théng ké thi gia tri 1> = 15 gidy, thuc
té gia tri nay khoang 20 + 30 giay.

Ham cudng bire: Ham cudng bic bao gébm hai giai doan:

— Giai doan ham tur do tinh tir lac dimg may cho dén khi téc d6 tau dat dén mot
gid i cho phép dé sir dung may lui an toan, Quing duong va thoi gian giai doan
nay di duge tinh toan nhu dd ndi o trén.

— Giai doan cudng birc tinh tir lac may da chuyén sang ché dé 1ai cho dén khi
tau dd dirng han lai trén mit nudc (khdng con tron téi). Quang dudng va thai gian
dugce tinh tir khi tau bit diu co may i, uc nay tau méit din déng nang do hee can
ban thin va stre kéo lui cia may.

m—=—R,-P_, 1.22
d! 3 X ( )

trong d6: Rz ~ lue can tau twong tmg giai doan 3 (V5 giam dan tr gid tri V3 xudng
Vi, ta ki hiéu Vi),

Py~ lue kéo i do chan vit i,

ol ol
a Vo) . 1 'l d I N
R =2 = Ry=Ry| 2| =>di= L == e ‘2'—5““8 %
R, /s ) Ly R, 02 P xR P,
BN 2 P+ 2xy R, f
Ty
mVadl’ F 2
ds = - R2 = §y = —2 x2,31n(1+—2],
{’,c+—%xV2 =72 Fx
I)'

vay:  Spgm = S1+ 52+ 83

lagm=0 + I+ 13

[.6.3. NHUNG BIEN PHAP NANG CAO HIEU QUA HAM TAU

1. S dung di hoiic neo nbi

Chi yéu dung cho loai tau nho, cac tau chuyén dyng dic biét hoiic xudng cire
sinh. Ngudi ta tha di ra hai bén man, né cé thé giam quén tinh quing dudmg xudng
2.6 1an va quan tinh thoi gian xudng ba ldn. V&i di nude (2 da ¢6 dudng kinh
¢ = 14,6m) c6 thé sinh ra mét luc can bing 51 tén, tuy nhién khi van téc nho hon 7
hai Iy/gior thi hidu sudt i giam, ti 18 v6i binh phuong van tée.
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2. Dang banh lii dac biét, éng din nuéc tw dong

— Banh lai ddc biét:

Gom hai tdm 14i ghép vio voi nhau qua mdt hé théng ban 18, c6 mot hé théng
truyén lure déng mé lam cho hai tAm nay c6 thé ma ra vé hai phia voi mét goc vai
miit phang truc doc tau 90°. Theo tinh toan 5t nhét la 70° (hinh 1.23).

7o°>

Hinh 1.23. S&r dung banh lai dic biet.

— Ong dén nuée tw déng:
B tri phia miii [a mot b phan dng din nude vao ¢d nip didu khién duoc. Khi

can déng md, nudc vao qua dng va dbi géc 90° vé hai phia man dan dén luc can
tang 1én hd trg pha irén (hinh 1.24).

RTB
*ml provee .

Hinh 1.24. Ong dan nwdce tw dong.

3. Tha neco

Tha neo pha trén 1a bién phap thudng hay sir dung. Néu tha hai nco va két hop
véi tir 1 + 2 duwong lin thi lue can tang 40 + 50%. Thue té sir dung neo trong trudmg
hgp phong tranh ddm va, can, tai nan, quay tré trong vung hep. Viéc tha neo nhu
vdy s& lam tinh ning didu déng ting. Vong quay tr& hep di, van téc giam, tau kém
én dinh trén huong di nhung tinh an 1ai ting vi tha neo s& tang tai 1én déng co din
dén tang tdc d6 dong chay bao banh 14i, tire 1a tang hiéu suit banh 14i. Trong tim
lue can chuyén vé phia miii nhiéu hon nén mé-men quay ctia banh lai tang,

1.7. DIEU BPONG TAU NHIEU CHAN VIT
1.7. 1. BPIEU PONG TAU NHIEU CHAN VIT

1. Tau hai chén vit

Théng thudng hai chin vit duoc bd tri déi ximg nhau qua mit phing truc doc
cua tau va duoc gfm theo kidu chum trén hodc chum dudi, quay nguoc chiéu nhau.
Kiéu chum trén thi chan vit bén phai la chin vit chiéu trai (hinh 1.25a).

Kiéu chum dudi thi chan vit bén phai 1 chan vit chiéu phai (1.25b) (thyc té hay
bd tri kiéu chum dudéi).
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Tau hai chin vit ¢é tmh ning diéu khién tét hon loai mét chan vit nhung céng
suét hiru ich cia may truyén cho chén vit kém hon.

Xét céc lue C. D sinh ra gidng loai mot chén vit nhung nguoc chidu nhau nén
triét tidu nhau (néu tirong img vdi nhau).

Cang mot didu kién nhir nhau, duong kinh quay tré vé hai man 1a nhu nhau,

Néu dgé mot chin vit chay tién con moét chay Ini thi hiéu qua quay tro rét 16t,
vong quay tré nho hon nhiéu so véi tau mdt chan vit. Khi két hop bé 1ai vé bén
quay r¢ (thudng la bén may lai) dudong kinh quay tré con giam nira. Luu y rang
néu mot chan vit tién va mot chan vit 14 thi tau con co thém chuyén déng tién (do

cdng sudt tién ludn 1ém hon cong suét lui). Do vay, muén quay tr& tai ché thi nén dé
toc d¢ cua chan vit &1 nho hon lat mdt bac.

T Y

(a) (b)

Hinh 1.25. Chan vit dwoc bd tri theo kidu chum trén (a) va dwéi (b).

Chuyen ddng t61 cua tau hai chan vit kem én dinh hon loai mét chan vit, nhung,
chuyén ddong Ini (néu hai may déu quay) thi én dinh hon (céc dong chay bao déu hai
man tau) nglna 1a tau hai chan vit khi 10i khong bi dao mu1 nhu logi mot chan vit.
Nhuge diém 12 hay bi dao mili trong diéu kién thi tiét xdu, dic biét khi tau bi lic
ngang vi hai chén vit quat nuéc khéng déu.

2. Tau ba chin vit

Chan vit giita g trung véi mat phing truc doc cua tau. Hai chan vit con lai
gin déi Xirng qua mat phan;, truc doc va quay nguoc chidu nhau (thuomg 1a chum
dudi) va chén vit gifta gin thip hon mot chit (hinh 1.26).

Y

=@’<%f93
N/

Hinh 1.26. Cach bé tri tau 3 chan vit.
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Néu tau c6 mdt banh lai thi gan sau chin vit gilra, néu hai banh 14i thi gin sau
hai chén vit bén. Tac dung chén vit gifra gidng tau mot chén vit con hai chan vit bén
giéng tau hai chén vit.

Khi quay tré ding mét hodc hai may ngugc chiéu nhau thi dudng kinh vong
quay trd s& nho. Ca ba chan vit cling 1am viée tién (hodc i) thi miii ¢6 xu huréng
nga phai.

Cing mdt van tde tién va cling géc 1ai thi dudng kinh vong quay 1rd nhd nhit
khi str dung mdt may giiia.

Khi sir dung ca ba may tién, dueng kinh vong quay tré lon nhét.

Khi dang quay tré voi ca hai may, néu ngimg mot may & bén phia quay tro thi
tdc d6 quay trd sé tang.

Muén i thdng hudéng nén cho may gitra Iui didu chinh tde d6 quay cua hai
may bén dé giit thing hudémg, hodc cho hai may bén lui. Néu 14i tau léch bén nao thi
dua banh lai vé bén 4y va cho may giira tién,

Néu chang may hé thdng lai bi hong, mudn gift tau di thing ta thay ddi vong
quay cua cac chan vit bén.

Néu chan vit bén khac tén v6i man tau thi tinh didu khién kém.

U diém cua loai tau nay Ia tinh ning diéu dong cao hon loai hai chéan vit.

3. Tau nhiéu chin vit

Hién nay ¢d mét sb tau trang bi bén hodc nam chén vit tro 1&n. Dé phan tich sur
anh huéng dén tinh ning didu khién cta céc loai nay, ta phai dua vao sy bd tri clia
cac chan vit. Qua viéc phéan tich cac tdu mdt, hai hodc ba chian vit ¢ thé rat ra
nhirng dac tinh didu khién. Tau c6 tir bdn hodic ndm chén vit trg [én thi ngoai 56
chan vit & sau lai, ngudi ta con bé tri ¢a chan vit man mili, cha yéu phuc vu cho
didu dong, quay tro tiu.

1.7.2. PIEU DONG TAU CO CHAN VIT MAN "“THRUSTER"
1. Uu nhuge diém cia chan vit man

Chan vit man ngay cang trd nén thong dung trén cac tau budn. Chan vit man
cling ¢6 nhimg uu diém va nhuoc didém nhu bét ky thiét bi nao khac.

— Uy diém:

bat o vi tri xa nhét vé miii hodc 14i ctia con tau nén hiéu qua [émn.

San sang tai moi thoi diém, khéng nhu tau lai.

Diéu khién chuyén hudng sang mot bén rat tot ma khong anh hudng ctia trén toi.
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Tiét kiém chi phi do viéc giam thué tay lai.

— Nhwege diém

Tré nén it ¢6 hidu qua khi téc d6 tau tang Ién.

Cdng sudl thap hon mét tau Jai hién dai.

Khéng thé sir dung dé giam téc d6 tau, hodc chéng d& lai dong chay nr mii
hoac tir 14i.

Yéu cau lién tuc bao quéan d& dam bao dé tin cay.

Kem hi¢u qua khi mdém nuée tau nho.

Chén vit man di duge st dung nhu mét tau tai dé di chuyen miii va ldi tau sang
mdt bén, diéu khién tau khi Iui, diéu dong tau cap man vao cau hodc bén tiu, gitt
cho mii tau huéng nguoc gio tai céc tde d6 cham khi tha, kéo neo. R rang no dugce
str dung vi ¢6 1gi ich nhidu cho ngudi di bién hon 13 cdc khiém khuyét cua nd. Chan

vit man Ia mét thiét bj hiru ich dé bé sung cho neo vi tau lai, nhung di nhién khéng
thé thay thé cho tau lai trong moi trurong hop duoc.

Cén nho rang, chan vit man cé hiéu qua cao nhét & cac tde dd tau khodng 2 hai

Iy/gi¢ va nho hon, khéng nén tin tuéng vao cée tée d6 cao hon. Day 1a mét van dé
hét sirc quan trong.

2. Quay tré voi chin vit man phia miii ""Bow Thruster™

Tac dung cua chan vit man miii chi ¢6 thé duge xac dinh bang thyuc té. Nhidu
biéu d6 ly thuyét da chi ra hidu qua cta thidt bj nay & céc tbe do 6 hai ly/gi¢r va Ion
hon, khéng nén tin vao cac bidu dd nay. Cé tau da duge thiét ké cn than, nhung
bi¢u db trco trén budng lai lai khéng ding nhur thyc té,

Nén dé chan vit man mili cia tau minh truée hét quay chuyén sang bén phai roi
sang, trai, ddnh ddu mét diém dinh huéng cho tau, r6i dua miii huéng qua hu'orng gid
méi 1an. Dy la cong viée didu dong rat thu vi ddi véi nguoi di bién, vi sé lidu da
thu thap duge 1am cho nguoi s quan hang hai ¢6 thé du doan chéc chin hiéu qua
clia chén vit man mili, nhét la khi didu dong tau qua mot khu neo déng duc hodc giit
cho mii tau khéng bi dat theo huéng gio dé tha neo. Nén thuc hién viée didu dong
nay 1an dau & tée dé 1 hai ly/gior va lam lai & téc do 3 hai ly/gio. Quan sit xem sy
khéc nhau giita ly thuyét va thye t&, thir lam lai & tée dd 6 hai ly/gio. Nhidu khi sé
liéu khong hé gidng nhur trong tAm bang yét thj "Poster card" trén budng 14i.

Chuin bi mét biéu db téc dd trrong g voi tac dung cuia chan vit man (thay déi
hudng theo cdc d6 trén gidy (dd/gidy) bing viée quan sat hoic bing téc do chi bao
gbc quay, néu thiét bi d6 s&n c) dé chi din cho minh va cho ¢i hoa tiéu sir dung.
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Riéu d6 do chiing ta 1ap truwc tiép trén tau s& chinh xac hon va hitu ich hon biéu dd
da cip cho tau khi ban giao tau (lic méi roi nha may).

1.8. CHAN V|T BIEN BUOC

1.8.1. PIEU PONG TAU CO CHAN VIT BIEN BUOC (CVBB)

1. Gidi thifu vé chan vit bién bwdc

Chan vit bién budc duoc ché tao 1an diu vao nam 1884, cing véi su tién b cua
khoa hoc k§ thuat vé nganh déng luec hoc, con tiu duge trang bi dong co dét trong,
{ua —bin hoi va dic biét 1a su xudt hién tua-bin khi khéng ddo chiéu 1am cho yéu
cdu str dung chén vit bién bude ngay cang ting.

Néu goi 1 14 bude cua chén vit (quing dudmg di chuyén duge sau 1 vong quay)
thi n = %;3%’— , trong d6é Sy 1 ap luc chan vit, ¥, l1a vén tdc chéan vit con N, 1a cong

i
sut may.

Ngay nay, chén vit bién budc duge sir dung rong ridi vi né sir dung cong sut
cliia dong co ¢ mdt gia tri lwe can nhét dinh nao d6. Néu luc can nay trong khi khai
thac ¢6 thay ddi (chuyén sang lai dat) thi hodc qua tai hodc khéng du tai, nhung
CVBB thi sir dung todn bd cong sudt cua déng co & moi gia tri chan vit xac dinh.
Diéu nay CVBB dap img dugc. Théng thuong chin vit bién budc dugc ché tao la
chan vit chiéu trai.

2. H¢ théng CVBB " Control Pitch Proppeler" (CPP)

] May—
[ | Ehin

 ———

Hinh 1. 27. Co cu truyén ddng clia chan vit bién buwée.

Dé chan vit ¢6 canh quay dugce thi trong truc ciia moay-o ¢6 bd tri thiét bi lam
quay canh chén vit. Truc truyén dong voi dong co chinh. Thiét bi lam bién dbi buéde
ctia canh chan vit gdm c6 cac dong co thuc hanh tao hre quay canh chan vit, thiét b
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dé truyén ning lugng dén dong co va thiét bi diéu khién canh chan vit. Phin déng
lwc ctia hé théng didu khién. Tram diéu khién tir budng lai (hinh 1.27).

3. Anh huéng ciia CVBB dén tinh ning didu djng tau
— Khi tau 16i 6n dinh (gid s1e ta xét mot chan vit bién budce co chidu quay phei):
Chan vit tao luc ddy t&i nhu chan vit thirdng, cac luc phan lyc ngang (), dong

theo (4) va phan lye D déu xuét hién nhu chan vit ¢d bude ¢b dinh. Do C+ b > D
mii ¢6 xu hudéng nga sang phai. Khi bé 14i thi cac lwe xudt hién nhe chan vit thudng.

Neu giam budc chan vit, céc Iye C, b, D giam nén miii vin nga phai nhung it hon.

Néu tang bude chan vit thi C, D tang dot ngdt, dac biét 1a » tang do d6 miii
cang nga phai manh.

= Tau chay i

Chén vit tao lyc day lbi, khac véi chan vit thuong 1a chidu quay gilt nguyén,
Cac lye C va D cing chidu lam cho 14i tau cang nga sang phai, mii nga trdi, con
dong theo khéng ¢6 (giai thich theo phén chan vit chidu trai).

Néu be 14 phai, miii cang nga trai manh hon. Bé 1ai trai mét it, [ai tau c6 thé
khong ngé phai hay trai.

— Tau chay 161 chdn vit tao lyc lii:

Ba lyc C + D + b cing chiéu [am mii nga sang phai manh. Néu bé 14i phai thi

lue cua dong nude nguoc (A4) kha 16n, vao thai diém dau co thé 16n hon C+ D + b
lam miii nga phai hodc ding yén.

Khi trén t¢i giam thi dong nude nguge giam va xu hudéng miti nga trai ting.
Néu bé lai trai lac ddu miii cang nga trai manh.

~ Tau chay Iid chdn vit tao hec 15i:

Luc dau D > C vi ludng nudce cta chén vit chua 6n dinh, do vay néu dé lai sé
khong thi mili nga tréi nhe. Néu bé lai phai thi dong ngugc trung voi D va luc ludng
nude chan vit dap 18n tim lai C cir=Cnénd+d>C+ Cey tire 1a mili nga trai.

Néu trén lui gidm thi 4 giam wrc 1a: C+ Cep-> D + 4 = M nga phai Trén lui
bang khéng thi tau bit ddu chay téi, miii nga phai nhu thudng 1&. Tire 1a ¢ hai
truong hop khac chén vit thudmg mat chut.

1.8.2. NHUNG CHU Y KHI SU DUNG CVBB, PHAN LOAI CVBB

1. Nhirng chu y khi sir dung chin vit bién bude

Khi thay d6i sirc tai ciia may chinh phai tién hanh tir tir va theo thi t.
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Khi giam téc d6 tau phai giam vong quay ciia may trude sau do moi giam budce
chéan vit. i

Muén ting téc d tau phai ting bude chan vit truée sau d6 méi ting vong quay
cua may.

Khi di bién dai ngay nén dua chan vit v& mdt buée cb dinh dé ting tudi tho cua
céc t6 hop va hé thong diéu khién né, tao didu kién sir dung may chinh & ché d6 lam
viée loi nhét.

Khi may ciia chan vit bién bude khéng lam viée, tau hanh trinh bfmg may khac
nén dé chén vit bién bude quay tu do dé tau d& &n 1ai va sirc can & chén vit giam di.

2. Phén loai chén vit bién budée

— Phdn logi theo pham vi thay doi budc chdan vit:

Hoat dong ¢ moi ché d6 (cé thé dat bat ky & vi tri nao tir khoang hét may t&i
dén hét may 1ai).

Nhiéu vi tri, dam bao mét sé ché d6 (thudng 3 ché d6)

— Phdn logi theo nguyén ly tao luc quay canh chdn vit:

Thuy lye, dién — co, co hoc, bz"mg tay.

— Phan loai theo nguyén Iy thiét ké hé thong diéu khién:

+ Truy theo: Mdi vi tri canh chan vit ing véi mot vi tri can gat diéu khién.

+ Khéng truy theo: Pua tay gat khoi vi tri trung gian lam canh chén vit quay,
dua tay gat trd vé canh chan vit vin gitr vi tri do.

Ngay nay thuong ding chén vit bién budc hoat dong ¢ moi ché dd véi truc
truyén dong thuy lyc va diéu khién truy theo.
1.8.3. UU NHUQC BPIEM CUA CHAN VIT BIEN BUGC

1. Uu diém

— Khong can dao chidu quay chan vit & moi ché d6 nén co thé su dung cho loai
may tua-bin khéng cén ¢ bé phan canh tua-bin .

— Tao ra bit ky té¢ dd nao tir 0 + téi da ma sé vong quay chén vit do déng co
tao ra khdng ddi (chi can dbi budce chan vit).

— Pt ché d6 hoat ddng téi wu cho dong co (két hop sb vong quay ddng co va
budc chan vit).

— Giam 30 + 40% thao tac diéu déng may, don gian héa viée diéu dong may.
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— Giam s6 lan phat ddng va thay déi vong quay ctia dong co din dén tiang tudi
tho cta déng co.

— Khéng cén truyén lénh xudéng may.

— Tién lgi khi diéu déng cap cdu, lai kéo. .

— Giam quang dudng va thoi gian phanh him pha trén.

— Buac chan vit ludn phu hgp véi dong co ma chan vit thuomg khong ¢é.

2. Nhwge diém

Nhu ta biét cac dic tinh diéu ddng cha tau lip dit chan vit bién budc khac so
vai tau ¢6 chin vit ¢6 dinh. Céc hé théng chan vit bién budc ¢6 nhidu vu didm hon
véi vige lap dat dong co Piézen vi khon‘g, can phai dirmg mdy va khoi déng lai khi
Iui. C6 thé chon duoc rit nhidu cac tée d6 khac nhau. Hon nita, ¢6 thé lii nhe ma
diéu nay thi khong thé thuc hién duge véi Joai tau din déng bing Tuabin. Khéng
nhu cdc con tau thong thuomg, c6 thé thay dbi hudng cua lyc day nhidu 1in ma né
khong anh hudng gi dén sy qua tai cia thiét bi nén khi. Co luc, nhitng rru diém nay
dd duoc sir dung 13 co s& dé khuyén cao cac tau diu sidu Ion (VLCC) nén ldp dat
thiét bj ddy dé. Tuy nhién, cling nén xem xét dén cac nhuoe diém cua no, trudge khi
quyét dinh co bit bude phai lap dit chan vit bién buéde hay khong? Vi:

— Vi tau ¢6 lip dit chan vit bién budgc, khi ta giam tée do, dong nude phia sau
banh lai ¢6 dAu hiéu bi ngat trir khi bude dwoc giam rét tir tir. Py 1a sy bt loi tdc
dong dén viée didu khién tau. Vi tri canh cua chan vit khéng thé dat & vi tri s
khong dé dirmg tau an toan, vi né lam ngét hoan toan dong chay cén thiét tac doéng
vao banh lai.

~ Khi Iii thi hi¢u qua cua chin vit bién buoc thap hon chan vit thudmg. Van dé
diéu khién da noi ¢6 nhidu phite tap, khi muén lam cho con tiu dat ra khoi duong di
thi ggp nhiéu khé khin hon, vi phai sir dung mdy ldi trong mét thoi gian dai dé
dirng tau.

— Khi dén gan ciu, cac du hodc tram hoa tiéu, vai loai tau o chan vit bién budc
ta phai giam may som hon tau ¢é chén vit thudng. Roi sir dung budce chan vit & mure
thap nhit dé didu khién banh lai & tde @6 thap khi tron t6i da duge giam vira du.

~ Do chén vit bién budc théng thudng may cé sb vong quay cao, ngay ca khi
tau dirng yén trong ciu vai vi tri sb khong cta cénh, do vay phai luu y cic day phia
sau 1ai ¢6 thé vudémg vao chan vit khi vao ra cdu. Do viy, nén théng bio cho nhitng
ngudi bit day trén bo do 1a viée lam cén thiét, day c6 thé bi virong trong mét thoi
gian rat ngin, cin than trong d6i voi tau lai lam viéc phia sau lai. Ngoai ra khi canh
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hoat déng o vi tri 8 khong trong m¢t that gian dai. viin tao ra mat dong nude. dong
nuge nay doi khi anh huong dén vige didu déng tau, do viy cin luu y.

— Pudng Kinh true moay-o 1on hon so vai chan vit thuong khodang 1.5 jan gay
kho khan cho viée tao didu kién cho dong chay bao ¢é loi.

— Trong lugng fon hon chan vit thuong 2 + 2.5 lan.

— H¢ s6 ¢o ich thiap hon 1 + 3%

- Ddng co di vai chin vit bién bude phai co b dicu tée (dicu chinh s6 vong
quay). Néu khéng, lic canh chan vit qua vi tri "Dung” thi dong co s8 gan nhu

khéong tai dan dén nguy hiém.

1.9. TU DONG HOA QUA TRINH DIEU BONG TAU
1.9.1. XU THE PHAT TRIEN VA MUC DICH TU DONG HOA

D6i tau bién trén thé gidgi ngay nay khong ngimg ting 1én. kich thude tau. mat
dé cac ludng chay ciing tang dang ké. Cang sudt dong lue tau ting cham hon so voi
sit ting tal trong. do do tinh ndng didu dong cua cac tau lom bi giam, tire 14 phan ing
cham véi viée bé lai, quang dudmg va thai gian quan tinh bj bién déi. Thoi gian lay
vi pha trén tang lén. Bi mét didu khién o cdc van toc nho ké ca lui va tai.

Dé ting hiéu sudt diéu khién va lam cho tinh ning didu dong tt 18n, ngudi ta da
khong ngtmg hoan thién hé déng lyc nhu chup chan vit xoay, chan vit bién bude dé
hd tror cho viée quay tro va banh 141 chi dong.

Pé giam quing dudng va thai gian phd tron phai img dung nhiing két cdu
phanh ham thy déng nhu: Banh 1ai dong mo tao 1u(3ng nude dac biét bang duong
611g._ mil qua 1¢. Con hé théng chu déng nhr Thiét bi phan iuc tén lia va thiét bi
tao ludng nude, ludng hot lam viéce tir nhimg ngudn ning luong doc lap.

1.9.2, TU DONG HOA QUA TRINH BIEU KHIEN MAY CHINH VA CHAN VIT

Nhim dat hiéu qua cao khi cong suét may chinh & mat ché do xac dinh co loi
hon cd. déng thoi giam téi mire t6i thidu thoi gian diéu dong.

Céc tau ngay nay déu trang bj hé théng may tu déng hoa cao. ¢O thé didu khién
trire tiép trén budng lai. Két hop cac loai chan vit ddc bi¢t nhu bién budc, hé thong
lai tau chu ddng nham dam bao an toan cho tau, dat hiéu qua kinh & cao hon. Tu
dong hoa 1am cho tinh nang diéu ddng va hiéu sufit con tau tét hon, si quan lai tau
m¢ réng duge kha ning didu khién tau, nhim dam bao an toan va ning cao hiéu
suat cua ddi tau va mo rong kha nang cia ngudi lai trong viée diéu khién.
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1.9.3. MOT SO HE THONG TU PONG HOA QUA TRiNH PILEU KHIEN TAU
1. HE thong phong ngira dam va trén bién

Vige tr déng hoa qua trinh tranh va tau trén bién duge thuc hién nho hé thong
Ra-da (Radar). hé théng ty déng dd giai "Automatic Radar Plotting Aids" (ARPA),
dé giai quyét mot sé van dé nhy sau:

~ Phat hign muc tiéu. toa dé muc tiéu, cac thong sb chuyén dong cua no, tir
dong bit muc tiéu dé tiép tuc theo doi, bam sat, danh gia mirc d6 nguy hiém. dua ra
cac phuong an didu dong dé phong ngira dam va.

Hién nay da s6 tau vin tai 16n va tau ddu déu duge trang bi cac hé théng tu
dong tranh va nhur:

— Digiplot (Hoa Ky) xir ly trdnh va 200 myc tiéu;

— Selenia (Italia) xit 1y tranh va 40 muc tiéu,

— Brig (I.ién Xé cii) x1r Iy tranh va 16 muc tiéu.

2. H¢ thong hang hai trg giap viée didu dong tau

Trong diéu déng, viée xac dinh van téc chuyén déng va tinh toan hudng chuyén
dich cha taw mét cach chinh xac la didu rat quan trong.

H& théng v tuyén dinh vi "Dopler" két hop voi thiét bj vi xur Iy bing cach do
hidu cac tan sé cha tin hiéu vo tuyén phat va thu cho phép ty dong tinh 104n va ghi
nhin vin toc tau, khodng céch da di dugc va khodng cach t¢i muc tiéu. Tém lai sau
khi xir Iy cac thong tin can thiét cho phép ta tiép ciin cdu véi van tde bao nhicu &
cac di¢m ¢ cudi miii, lai va goc tiép can. Ngoai ra con ¢é cic hé théng "Dopler”
thuy dm ciing dwa trén hiéu Gng Dopler. Ngay nay img dung két hop ca "Dopler —
Radar" va thuy am, cac hé théng séng vé tuyén dién cye ngin, siéu am, lade, quang
hoc v& tuyén teuyén hinh. ..

3. B{ chi bdo van tde goc quay trér

Trén cac tau cd trong tai lon, nham dam bao an toan khi hanh trinh & noi chat
hep, ngudi ta trang bi bd chi bio téc db quay tré. Nguyén ly lam viéc dya vao hiéu
ung con quay.

Ghép bo chi bao vén tde quay trg vai thidt bi o 1ai tw déng, cho phép gidm bién
do dao 1ai tau, lam giam thai gian ton thét khi hanh trinh.
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Chuwong 2

CAC YEU TO ANH HUONG TOI
PAC TINH DPIEU DONG TAU

2.1. ANH HUONG CUA NGOAI LYC
2.1.1. ANH HUONG CUA CAC PIEU KIEN KHI TUONG THUY VAN
1. Anh hudng ciia gié
Mét con tan dang chay trong diéu kién khéng cé gi6 hay dong chay thi chi gip
sire can clia nudc va sire can khong dang ké cua khéng khi. Cong suat may chinh
chi ding dé day con tau chay téi hodic ui. Khi kixdi khéng khi chuyén déng va trd
thanh gio, s& anh huong lon ¢én chuyén déng con tau. Gi6 ¢co thé giup sirc hodc can
tro vide didu khién tau. Néu dong chay ngugc chidu vdi gio s8 tao ra hién tuong hai
liee bu trir, lue nay nguge lai ue kia. Thuc chit qua trinh diéu dong tau s& phu thude
mot phin vao sirc gio, hudng gio, két cdu phan ndi clia tau.
Stre gid ¢ thé duge tinh bing cong thirc gan ding sau:
Py = 0,004 x V2, 2.1)
trong do: W — dién tich mat hirng gid (th);
V — the dd gio (hai Iy/gid) va Py 1a site gio (Pound = 0,434 kg).
Néu don vi ciia W 1a m?; sire gié Py 1a kg con tde dd gio ¥ 1a hai 1y/gior thi
)
céng thire trén ¢o dang: Py = 8,185 1"
Dién tich mit hirng gid ¢é thé durge tinh gan dung bang cdc cong thie:
Gi6 théi ngang: W =(LOAx D)y~ (LBPxd,) (

I
R

2)
)

trong do: LOA 1a chiéu dai lon nhat (m): B la chiéu rdng 1on nhét (m); D 1a chidu
siu lém nhit cha tau (m); LBP 1a chidu dai gitta hai duomg thuy true miit 1ai (m);
dy la mén nuoce trung binh (m) va dyla mon nude mii cua tau (m).

Gi6 théi & phia mii: W =BxD—-Bxd,, C

1o
)

Vi du: 1 tau co trong tai 70.000 DWT trong didu kién khéng hang, mén nude
mili (d,= 16 Ft): mdm nude 14i (d, = 26 Ft); LOA = 800 Ft; LBP =765 I't; B= 115 Ft;
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1 = 56 Ft; edng suit may = 20.000Hp va cong suit may lui = 16.000Hp. Gia sit gio
6 te do 25 hai ly/gitr. Con tau sé& chiu tac dong cua gidé nhur sau:

~ Néu gio thdi ngang: W = (800 x 56) ~ 765 x (16 + 26)/2 = 28.735 I¢*

Suc gio: Pip= 0,004 x 28.735 x 25 x 25 = 71.837,5 Pound = 32.614 tin

— Neu gio théi & phia mii: W = (115 x 56) — (115 x 16) = 4.600 Ft

Stre gio: Py = 0,004 x 4600 x 25 x 25 = 11.500 Pound = 5.221 tin

— Gio ngwoc "Fead Wind”':

Néu ¢o £i0 nguoc vai toe dd gi6 = 25 hai ly/gid tac ddng 1én tau thi con tau s&
chiv moét e tac dung khodng trén 5 tin ca khi toi va i (hinh 2.1). Nhung khi lui.
dor 1am quay "Pivot Point" di chuyén vé phia sau nén con tau sé mét thiang bang.

truomg hop nay muén duy tri sir didu khién khi £i6 1on phai st dung tau tai ¢ phia
mii hodc chan vit mili (néu gié yéu).

@ 3<: otan 25 hai ly/gier
by | « ‘_><: 6 tan \\\

Hinh 2.1. Anh hwéng cua gié ngwec khi tau chay toi {a) va
khi chay Iui (b). Diém danh diu * 1a tam quay "Pivot Point".

—Gid vat "Wind on the Bow":

Cling v&i vi du trén, néu miii tau tao voi huong gio mét goc 30°, thi gi6 sé tac
ddng vao man trén gid mat lye 15 tdn va chinh mii khoang 2 tin. Nhung néu huéng
miii tau tao voi huong gié mét goc 60° thi luc ndy s& 1a 27 tan, con lyc & miii chi

con khoang 2 tan (hinh 2.2). )
4 tan

ﬂ l&
r 3

15 tAn \\\

25 hai ty/giey

{b) 27 tan

Hinh 2.2. Anh hwong cua gié vat khi tau chay tai.
(a): Gid co6 goée man 30° phai; (b): Gi6 ¢o géc man 60° phai,
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— Gio ngang "Beam Wind":

| T
(a) D (D) . (©) * P

36 tan 36 tan 36 tan

25 hal Iy/gie

Hinh 2.3. (a): anh hwéng cua gio ngang; (b): khi chay t&i; (c): khi chay IGi
Piém danh dau * 1a tam quay "Pivot Point".

Trong dic¢u kién tau dimg yén trén mit nudc, do chui lai gio s& tac dong mét luc
khoang 36 tin (tam diém veé phia truée mat phiang suon giira) (hinh 2.3a). Khi tau
¢o trém chung ta chia ra lam hai truong hop, khi tau chay téi va khi chay lui.

Khi tau chay t&i, tAm quay (P) di chuyén vé phia mii (hinh 2.3b), lic nay cé
thé str dung banh lai dé diéu chinh su nga mii.

Khi chay 101, tim quay di chuyén v& phia 1ai (hinh 2.3¢). Néu mudn gitr tau
thiang hudng s& vo cung kho khan, mii tau ludn ¢ xu hudng ngd sang phai manh.

— Gio xuoi "Following Wind":

Gio xudi da phdn lam tang van tdc cho tau, nhung khi st dung may 1Gi rit kho
I0i thing.

Trong thi gian didu khién tau can lién tuc nim dwoe hudng va luc cua gié. Co
nhimg thay d6i thudng xay ra ma khong ¢6 hién tuong bao trude. Nguoi didu khién
tau khong nén & subt trong budnyg lai, néu nhu vy, cé thé khéng biét duroc tinh hinh
gi6. Phai thuomg di vé man nay hay man kia cia budng iai dé nam duoe thuc .
Néu khi ra vao ciu, tdt nhat nén luén c6 mét 1a c&r cdm trén dai chi huy dé nhin
hudng c& bay ma biét duge nhanh chong tinh hinh hudng gié twong déi. Ban dém
cling nén giir la ¢ nay véi muc dich da noi.

Mt tau cho hang nidng ¢ mdn nudce sdu thi it bi gié gy anh huong ton, nhung
cac tau ¢ man khd cao nhur tau chd hanh khach, céng-ten-no, cho khi hod long, cheo
6-t6, hang rod, tau khéng cd hang hoéc tau diu rdng s& rat kho didu khién trong
trrong hop gié manh. IDong nude thuong anh hudong 1om hon gio néu tau cdé maén

nudGe siu, trir trwdong hop gid rat manh.
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Mot tau ngtmg chay va dé tr6i dat tw do sé& ¢6 vl trf dén gidé & ngang than tau.
Do d6 c6 thé thay ring khi tau dirng lai hoac tién t&i véi the dd cham thi né ¢é xu

huwdng quay phan man ndi trén mat mude vé hudéng gio. Khi chay 1ui, i tau quay vé
hudmg gio cho dén khi trén khéng con nira,

2. Anh hwéng ciia dong chiy

Mot con tau néu giam ¢ d6 ma bi anh lnréng cua dong chay tao thainh mat goc
nhon déi voi hudng tau thi con tau ciing co xu thé quay ngang suom vé dong chay
nhu con tau trong gié. Mét khi con tau da khong con trdn so voi nude, con tau sé
tréi dat dén tu diém cua dong chay va cé thé déi huéng néu dong chay thay déi.

Ngudi didu khién tau phai biét duoc tac dong cuia dong chay trong thoi gian dan
tau va bidt dugc nhitng bién dong c6 thé didn ra do mot sb tinh hudng. Dong chay
trong cang khéng thé hoan toan du doan mot cach chinh xac bang cach ¢n cir vao
hai d6 va bang thuy tridu. Thuy trieu xuéng d6i khi ¢é thé tao ra dong chay manh.
Dong chay bt thuong ¢6 thé do mua lén hay nudc thai cac nha may giy ra. Mot
con mua [on méi xay &n ¢ thé tao nén dong nuée bd xung tang thém luu lugng
nroe chay trong mét cang song.

Co thé biét duoc huéng dong chay khi nhin nhiing tau nhé neo trong bén,
nhitng tau 16n thi cham bi anh hudng hon vi cac tau nay phai mat nhidu thoi gian dé
quay theo huéng thuy triéu va déi khi cling ¢6 thé nam xudi theo hudng gié néu
dong chay khéng du manh.

Mudn danh gia dong chay trén bé mit, ta co thé quan sal nude chay ngang qua
cudi cac clu tau hodc cac phao, hodc chuyén ddng cia cdc manh vun trdi ndi trén
mat nude. Can nhé ring khi nhitng quan sat nay duge tién hanh gin con tau thi &
day c6 thé bj chan vit caa tau, tau lai, hodc chuyén dong coa tau lam thay déi di.

Dong chdy lam cho cac tinh nang quén tinh bj thay déi, vong quay tré bi bién dan g.

— Dong xuéi 1am ting van tdc giam tinh ning diéu khién;

— Dong nguoc lam giam vén téc, nhung tinh ning diéu khién tang;

— Tir chd séu vao ché can tau kho an lai, thye t& néu d6 siu 4 < 1.5 mén nudc o
thi téc do giam;

— Cho néng can thi mén nude co xu hudng ting va may rung.

3. Anh hudng cia séng

Phy thude huéng séng va lyc tac dung cia séng. Thudng thi phuong truyén
song trung vdi phuong cua gié. Khi gap séng, thu dé& bi dao lic, giam do bén do
chén dong vé...
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— Séng xudl cé thé lam cho tau chui miii hodc lai, didu dong kho. céng higu
banh lai giam. déi khi vén tde ciing bi giam.

- Sdng ngugce lam giam tbc do, néu song nho dé in lai hon. Néu song lon lam
tau bi va ddp manh. rit kho didu khién banh 1ai, cn cha y.

— Soéng ngang gay nén lic ngang 1am tinh ning diéu dong cia tau kém. Nén han
ché din tau di ngang séng, nhét 1a khi séng ngang 1én.

D& han ché tac dong cua song, can tao ra mét hudmg di 1&ch thich hgp so vdi
hudng song gid.

4. V6 tau bi rong réu ha bam

Rong réu bam & vo day tau lam giam van toc cla tau. Mirc d6 bam phu thude
diéu kién dia ly, thuy vin va cac yéu 16 sinh hoc ciia ving khai thac tau. Vo bi bam
ban c6 thé giam van toc tdi 20% trong vong mdt ndm ddu. Puong kinh vong quay
trér cfing giam, ké ca quing dudng va thoi gian pha tron. Ngoai ra con thay d6i
nhidu dic tinh didu dong khéc cia tau.

7. ANH HUGNG CUA DAY LUONG VA CAC CHU Y KHI HANH TRINH
TRONG LUONG LACH HEP

1. Anh huéng ctia day ludng

Sy thay déi hinh dang day bién ngoai dai duong khéng anh hudng gi dén cac
dic tinh didu dong ctia con tau, nhung & nude nong thi ¢6 van dé. Cac hiéu Gng phu
do su thay ddi dic biét vé hinh dang day ludng la nguyén nhan gly ra:

— Miii tau di chuyén cach xa chd nuéc ndng hon. Day 1a higu img "Dém b,
dugc tao ra do ap sudt & khu vyre miii ting 18n, ta nhin thiy nude nhu duwge dang cao
1én gifra miii tau va béi can hoic bo.

- Con tau di chuyén toan bé mot bén man vé phia gan chd nudc néng khi ma
phén g:,ura tau di chuyén song song qua chd d6. Su di chuyén nay duoc tao nén la do
sir tang toc d6 clia dong nude chay qua khu vire bi han ché giira tau va chd can, két
qua la 1am giam ap sudt bén man do cua tau.

— Phén lai cia tau di chuyén vé phia khu vuce can hom hodc phia b, do vén tdc
dong chay & khu vye phia sau tau bi suy giam.

Chinh xac hon cdn néi rang "Mét con tau c¢é xu hudng hudng miii ra khoi bai
can”. Sy hit vao b duoc thiy 16n hon nhiéu so véi "Dém bd" va né lam cho tau dao
khi gap chd can hodc gan bo. Day 1a hiéu img quan trong va noé co thé lam cho
viéc 1ai tau kho khan khi gap phai su thay dbi cua hinh dang day ludng & ving
nudc néng.
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Tét ca cac hicu rng nay da duoce cam nhdn tiy theo sir giam d¢ sau khi tau &
giai doan dén cang hodc ciu. 58 tré nén 18 rét hom khi thu hanh trinh trong cac ludng

kénh hep. nude néng.
AR Ay Y N IR .

J)}JJJ

Hinh 2.4. Anh huwéng do sy thay déi hinh dang day b

— "Diéu khién cdc tau lém 6 mede néng":

"Mot cuge nghién civu di 1ién hinh do mét nhom cace COng 1y va cde 16 chire
hang hai duoc thuc hién tiv thang 7/1977, sir dung tau ESSO OSAKA dé xdc dinh
cdc ddc tinh diéu dong taa lon (VLCC) & miede néng. Viéc nghién ctrn nay di duoc
i uverf ba rong rdi va dwge su dung lam cho Iy Hmvez trudie kia tinh ¢ hom. 86 liéu
nay ciing dige s dung dé théng qua chicong trinh mdy tinh cho cdc mé phong diéu
dong khdac nhau, nham hidn luyén cho cac st quan boong. Cdc cudce thie dd thing
qua do trdi ngugce véi cde ¥ kidn trude do, cae i lom (VLCC) Igi 6 kha nang dicu
dong cao hon & viimg rirde néng va viée ldai hoan toan thre hién (ot ¢d khi mav (o
va khi dd dirng”.

Khi d¢ sdu duéi ki tau giam sé& xuét hién hién tugng rung dong cua voé tau sudt
tr miii dén lai. Luac ndy, cin kiém tra hé lhon\g 14 va giam téc d6 dé g giam toi mirc
thip nhét su rung liac. Cac thay d6i khac néu so sanh ¢6 thé thiy:

— Nudce séu (trén bién):

Tinh 6n dinh hudng tiy theo hinh dang vé tau va d§ chat.

Tée d6 quay trd phu thudce vao dic diém vo tau va tinh én dinh hudng di cuia no.

Buong kinh vong quay tré gan bang ba lan chiéu dai tau.

Nhin lhéy viée mat tde d% khi chuyén hudng 16n.

MAt tron toi trén mit nude yén lang khi dimg mdy, chiu anh huong cac véu td
nhu legng r& nude, 46 chii, hinh dang v tau.

Mui tau ¢6 xu hirong nga phai khi may 1oi (chan vit chidu phai),

= Nude néng:

Tinh 6n dinh hudng tro nén rd rang hon, viée diéu khién "duge cal thién",
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Tée d6 quay tré cham hon & viing nuée sau.

Dudng kinh vong quay tré ¢é thé tang 1én gip ddi so véi quay tré & nude sau.

Trém téi khi dimg may thip hon so véi nuédc siu, nhung tau di duoc doan
dudng dai hon.

Miii tau nga phai khi lai dé sé khéng, toc d6 nga phai 16n hon & ving nude siu
(chan vit chiéu phai).

Khi thay déi huéng di, téc d6 tau s& giam & mire dd it hon ving nuéde siu.

2. Hién tugng ting mén nudce va bién doi hidu sé mén nwéce

Khi con tau bit diu di chuyén trén mat nude, né phai chiu sy thay dbéi mén
nuée trung binh, d6 12 hién tugng bi chim xudng. Viée thay déi nay ¢6 thé xuét hign
trong duong ca vé phia trudc va phia sau, hodc 1a Ién hon & phia trude mili hodc
13i. Két qua cua viée thay déi d6 chii goi 1 hién tugng "Chim thém” "SQUAT".

Khi di chuyén trén mat nudc, con tau da chiém chd trong nudc mot lugng
trong duong véi chinh no. Lugng nudc nay di chuyén ra xung quanh vé tau trén
moi hudng. Nude di bi chiém chd di chuyén cha yéu ra doc hai bén man tau va ¢
dudi than tau tré v& dudi tau dé "Lap" khoang tréng khi tau di chuyén téi va viée
tang van toc cling tao ra su suy giam dp sudt trong ung lén hon. Ap sudt suy giam
nay s& lam cho tau chim thém (ting mdn nudce) tai mii hay a1 phu thude vao vi tri
noi nao ma ap suét suy giam Ién nhét doc theo than tiu.

Khi con tau vao vung nude néng, dong nude chiém chd tang 1én, bi han ché do
viée giam khoang tréng ca phia dudi va trén mét hoac hai man tau. Mdc d6 gidi han
hofic "Hé sb can trg" phu thude vao mdt vai thay ddi sau:

— Téc dd cua tau trén mit nude;

— Ti sb gitta mén nude va do sau;

— Ti sb giira dién tich mat cit ngang cia tau va dién tich mit cit ngang cla
ludng (hinh 2.5);

— Hé sd béo thé tich (cac anh hudmg ctia hé s béo thé tich toi mon nude va dac
tinh diéu déng);

Lurong ré nude cua tau quyét dinh khdi luemg nude tran ra xung quanh vé tau
tai téc do da cho. Goi f3 12 hé sé can "Blockage Factor”, ta co:

Jp= bxd , (2.4)
Bx H
trong do: b — chidu rong va  1a mén nuée tau (m);
H — d6 sau va B 1a chidu réng ludng (m).
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Hinh 2.5. Cac kich thwérc tau, ludng va méi quan hé gitra chung

Truée hét, ta xem xét anh huong cua tde do tau, vi day 1a yéu té bao trom ma
ngudi dicu khién tau phai quan tdm nhat. Dya trén sy quan sat ca con tau thue té va
cac md hinh méu, nguoi ta thiy ring hién tugng "Chim thém" bién déi ty 1& thuin
v6i binh phuong téc d. Néu tée d¢ tau tang gép déi thi hién tuong chim thém c6 hé
sé tang gdp bén. Vi viy, téc d6 va hién tuong "Chim thém" phai duoc su quan tam
rat lon cia ngudi diéu khién tau, nhit 1a voi cac tau 16n hién nay thi d6 sau dudi ki
tau thudmg Ia rat nho khi di trén ludng,

Dién tich mat cdt ngang lén nhét cua phin chim vo tau duoc quan sat bang céch
nhin mit cit ngang gifta 1au trong céc ban v& hé so tau, nd ¢é gia tri khi ta so sanh
v6i dién tich mat cét ngang cua ludng hep. Ti sd ctia hai dién tich nay quyét dinh
khoang tréng ma nudc phai chay qua d6. Rd rang 14, dién tich nho thi 1am cho téc
dé dong chay & khu vuce do tang 1én khi tau ¢ tdc @6, dan toi ap suat xung quanh
tau giam xudng nhiéu hon. '.

D6 nghiéng thay dbi cling tac déng dén dong nuée theo cach twong tir, rd rang
chiing cfing rit quan trong déi vai nguoi di bién.

Téng d6 chim thém & ngoai bién khoi, co thé duge tinh véi dé chinh xac vira dn
cho mét tau 4au sidu lém (VLCC) theo ¢bng thire sau:

2
S(mét)y=Cp x —, 2.5
(mét) =G, 100 (2.5)
2
hoéc S (Feet) = Cy, x 30" (2.6)

trong d6: 5 —dd chim thém (mét — cong thirc 2.5 hodc Feet — 2.6);
Cp — hé s6 béo thé tich va V14 téc d6 cia tau (hai ly/gid).
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O ving nude ndéng (ving nude bi gioi han d6 sau), d6 chim thém duge tinh
toan bing gip doi dai luong S duogc tinh tir cong thire trén, nghia 13 & ving nuéc
ndéng can, viing nude bi han ché, dd chim thém trong duong véi 25, Khi mét con
tau ¢ hé s6 béo thé tich 1a 0,8 dang hanh trinh & viing nude nong véi tde do 10 hai
Iy/gid, nd s& bi chim thém xudng vio Khoang 1,6 mét. Néu téc d6 giam di mot nira
(con 3 .hai ly/gi®r) thi d6 chim thém chi con la 0.4 mét hoic 1a bang 1/4 d6 chim
thém so vai tde do cao.

Anh huong cta tée do va hé sé can cua tau téi cac dac tinh didu Khién co thé
duge giai thich van tit: Mgt con tau & trén mat nuée bi han ché, cé thé so sanh voi
mot "Piston" trong xi lanh, rd rang 14 dé lai con tau di thing vé phia trude khi luc
can tang s& gap nhiéu kho khin. Do vy, & ddy c¢d mdl gidi han thue & dbi vai toe
dd ma con tau c6 thé hanh trinh trén ludng: Tau di véi tée d§ 16 hai 1y/gio (vi du &
vong quay may 80 ngoai bién khoi) thi chi dat téc d6 9 hoac 10 hai ly/gitr voi b
vong quay tuong tu & vang nude ndng. Gidi han nay dat duge khi dong nudce chay
theo & cac toe db twrong ddi cao, con tau trd nén khé 1ai, xudt hién viéc rung 16n subt
chiéu dai tau va phat sinh mét loat song lém & dudi tau. Lan song do tau chay tao ra
trd nén ngén va dbe, bi giy doc theo chidu dai etia nd va di chuyén ra ngoai vai mot
goc 16n hon so véi chidu dai tau tai thoi diém khi ma dong chay theo 1ém nhat xung
quanh vo tau. Con tau gi¢r day duoe goi 1a "Kéo theo nhidu nuroc”,

Vay hién trong ting mén nuée s& xudt hién & phia lai hay miii manh hon? Chi
¢6 thé xac dinh chinh xac duge bing cach quan sat, nhung mét kinh nghiém théng
thuong duge chdp nhin van dung 1a véi mot con tau c6 hé s béo thé tich C 16n
(Cp > 0,75), hau hét 1a cac tau vidn dwong, cé dién tich ddy dan nhu cic tau diu va
tau chd hang ron 10n, s& bi chim thém vé miii.

Tau cang 16n, mon nuée cang sau thi do chim thém cang trg nén 1 vén dé quan
trong. Bit budc ngudi didu khién tau phai chi y dén d§ chim thém khi xép hang va
phai giam tdc dé khi tau didy mén dang hanh trinh trong ludng hep néng. Trude kia,
hau hét cac sT quan tau da phuc vu trén cac tau ¢& 16n, nhung hién tugng chim thém
khong duge dé y dén. Cac tau ngay nay, chd hang véi trong tai 16n nhit, can phai
biét giéi han tde do dé hién tuong chim thém nho nhét khi di trong ludng,

3. Hién twong gidm toc d9 khi di vao viing néng can
Mot viing nude duge goi la ving ndng can, khi dé sdu ctia né nhd hon hai dén

A . e s H o \ A a . . C
ba 1in mén nudc cua tau (-& <2+3), véi H la 49 sdu noi chay tau con d 1a mon

nudc clia tau va néu sir dung téc do tau o mic ¥ <(0,6<0,8)/gx H thi s& xuit hién
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lre can do sy ma sat giita nuéce voi day ludng khién song ngang phat trién manh. Sy

phin b 4p hye nurée 1én than vo tau phat trién khéng ddng déu, kha ning didu dong
cua tau bi thay dbi han di.

- A [1‘ N - . - - ~ - - o
Khi ti s6 gs2+3 va neéu sur dung toc dg tau o mirc V = /g x /{ thi tau s& tao

ra séng ngang gin nhu 90° so véi huong chay tau. Luc nay buéc séng s& ti 1¢ thuén
3172

. - A o + 2 - . . . N . - 7
von binh phuong toc @6 tan (A = r ), tau s€ khoé nghe lai va s& bj chim xuéng

mét luong Ad = 0,5A. Ngoai ra séng do tau chay gdy ra s& pha hay long, suom ddc

kénh ludng, gay mat an toan cho tau thuyén khéc hoat dong, neo dau trong khu vic
ludng kénh do.

g A H - A - A ~ < 5 - ~ A
Khi ti s6 Fs L.3 va neu st dung toc d6 taw & muc V = Jgx H s& rit nguy

hiém cho tau, sb gia mon nude chim thém Ad sé 1a cuc dai, tau s& mit kha néng
nghe lai. Lic d6 lugng chim thém Ad sé ti 18 véi binh phuong téc d6 tau, mdt cach
tong quat ta ¢é thé xac dinh lrong chim thém theo cong thirc sau:

. (2.7)

irong do: ¥V — téc d6 tau (mét/giay),
=981 (métf’giz’iyz);
Sk — dién tich mit cit ngang kénh ludng;
Sg — dién tich mat cit ngang cua tauw.

2.1.3. TINH NANG QUAY TRG TRONG VUNG NUGC NONG

Khi vao viing nude ndng, dd sau duéi ki tau giam, o thé lam cho céc dac tinh
in 1ai co t6t hon, mot tau khéng 6n dinh wrén huéng di tré nén d& 1ai hon va tinh
khéng 6n dinh giém DPay 1a mét su thye, néu con tau khéng cé hién tugng chim
thém qua nhiéu vé phia truGe khi n6 chay t6i, trong trudng hop d6 cac anh huong
dén dé 6n dinh do nuée ndng s& bi triét tiéu béi sir thay dbi dé chii. Cac dic tinh
diéu déng tau sé& bi thay ddi nhur:

— Duong kinh vong quay tré clia tau tang khi vao ving nuge néng (néu do sau
bing 1,2 lin mén nude cua tiu hodic thip hon) duong kinh ¢6 thé gp déi so voi
trén bién (chd sau).
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— Tau lugn vong nhiéu hon khi lui.

— D6 chai cua tau thay d6i, mén nude tang nhidu hon & phia mii hoac phia lai
tiy thude chu yéu vao hinh dang v6 tau.

Nhitng su thay dbi nay xuét hién khi dd siu cta nude gidm xudng, do viy phai
luén ludn ghi nhé.

2.1.4. HIEN TUONG IHUT NHAU GIUA HAT TAU KHI HANH TRINH TRONG
LUONG LACH HEP

1. Tac dung twong hd phat sinh giira hai tau

2 5

Higu .
' ) wng e
Higu rng day ra < hitvao

Hinh 2.6. Sw phan bd ap Iwe nwéc khi con tau dang chay.

Khi didu dong trong ludng lach hep, dbi khi tau thuyén phai tranh hodc vuot
nhau. Néu khéng chi v thi s& xay ra hién tuong hai tau va cham nhau véi toan bd
than tau. Ngudi ta goi diy la hién tugng hat nhau. Nguyén nhan cta hi€n tugng hai
tau hat nhau 1a do hai tau di theo hai hudng song song véi nhau, vugt hodc tranh
vuot nhau man ddi man gfin nhau va di voi 16c dd 16n. Ban thin mdi tau da tao nén
sy phan bd ap luc nude khong déu theo chiéu dai cua ching va giira hai tau ciing
tao nén nhirng ving ap luc nude khac nhau, do 1a vung nudc cua hai man tau d6i
dién vai b ¢d ap luce cao hon vang nurde giira hai man dbi dién nhau.

Khi hai tau hanh trinh & noi chat hep, néu gén nhau s& dé bj hat nhau. Thue ra
do 1a do su chénh ap luc nudc giita hai tau. So dd phan bd ap luc cita mot con tiu
dang hanh trinh nhu hinh 2.6. Theo hinh 2.6 ta thay hinh thanh cac khu vire ¢é ap
luc cao (& phia miii va 1ai) va ap lyc thip (gilta tau) giy nén su thay ddi huong di
khi hai tau di qua nhau & khoang cach gan.
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2. Anh hudéng giira hai tau dang chay

Néu ludng vira du réng, thi viéc gip tau thuyén khac don gian chi la dé 1au ban
¢ man bén kia ctia minh. Vén d& tiép theo la quyét dinh xem "Pu rong” la bao
rthiéu, ciu héi chn yéu ctia vin dé& nay la c& tau, dic biét 1a mon nude va chidu roéng
cua no.

Dé minh hoa cho truong hop nay, ngudi ta di xem xét cac tau gdp nhau trén
kénh dao "Panama" tai cac khuc ludng rong khoang 150m (500Ft) ma khéng c6 vén
dé gi. du ca khdi chiéu rong cua chang 1én tdi 50m (170Ft) (ngoai trir cac loai tau
nim trong giéi han qua kénh "Panama®, do né khong duge phép gip bt ky tau nao
dugc trong Iuong rong 150m (500Ft) do gid¢i han vé didu d6ng von ¢co6 cua na). Giai
han nay dugc dura ra dua trén kinh nghiém lam viéc cta cac hoa ticu ¢ vang nudc
do va dd dugc kiém tra xac nhéan lai trén mé phong, c6 thé coi nhu su chi din mic
du cac tau cé thé gip nhau tai cac khu vuc ¢6 chidu rong nhé hon 150m (500F1)
dudi cac diéu kién phu hop. Khi céc tau dén gin nhau ma 2iG6i han cua ca khéi 1a
50m (170Ft) thi viéc gap nhau nén thuc hién theo hinh 2.7. Riéng d6i vai céc tau
khi gap nhau nhu viy thi:

~Ovitri 1, di gan ddi hudng va khi con cach nhau gan 1,5 chidu dai than tau,
dwa bénh lai sang phai dé di chuyén miii tau sang phai.

- Khi sang vi tri 2, miii cia mét tau dén chinh ngang miii tau kia, dua banh lai
sang bén trai dé di chuyén Iai tau sang phai cho dén khi né song song vdi bo.

— Sang vi tri 3, chuyén banh lai sang phai dé chin viée quay. Chu y 1a tai diém
nay miii c6 xu hudng tién lai gén tau kia. Do s két hop gitra hi¢u tmg hut vao bor &
lai thu man phai va man trai cta tau kia ¢é xu hudng hut vao phia miii tau, tau tiép
tuc ddo miii, nghia la tiép tuc quay sang tral khi miii di qua lai tau kia. Sir dung
banh 1ai hop 1y dé chin viéc quay ndy va duy tri didu khién tau bét chép hiéu ing
bo tdc déng vao miii va lai.

— Vi tri 4, khong nén tang goc lai sang phai & bude nay, nén dé cho tau minh
troi chdm cham sang trai sao cho miii huong ra xa bo. Néu ta cé ging tir khi tau
minh qua miii va dang di chuyén ra xa tau kia thi chua hin 1a s& va phdi né chirng
nio khdng ¢ mét bén so véi tau kia lac gip nhau thi khéng chic chic 1m, trir khi
hai tau gdp nhau & khoang cich qua gan tau kia, nhu vay hai tau sé di qua an toan.

— Giai doan cudi cung, vi tri 5 khi lai coa tau kia qua lai tau minh, do tac dung
twong hd cia higu tng bir s& ddy lai tau ta ra xa bd hon va hai tau s tiép tyc hanh
trinh an toan.
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Hinh 2.7. Gap nhau trong ludng lach hep.

Cin nhic lai ring, téc do cua tau la mgt chia khéa quan trong. Tau phai di
chuyén véi téc do thip hon téc dd t8i da dé luc hut 13 nho nhét, duy tri may vira
phai dé cé thé tang hiéu qua cua banh lai khi c¢in thiét. Viée didu déng nay khong
khé khian ldm, trong thire té viéc nay di duge chimg minh 16 rang ¢ kénh "Houston",
d6 14 noi ma viée diéu dong giip nhau ddi véi cac hoa tiéu 1a binh thuong.

Rét nhidu nghién ctru dang thye hién ca trén md phong va cac thu nghi¢ém thuc
té nham xac dinh gidi han hanh hai an toan luc gip nhau trén céc loai kénh ludng
khéc nhau. Két qua cua viée tim toi ndy, c¢d thé duoc sir dung dé diéu khién tau an
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toan trong cac ludng hep, do kich thude cua tau tiép tuc tang 1&n, nhung khéng co
S ting twong xirng clla ludng vé chidu réng va chidu sau.

Nhin vao hinh 2.7 vi tri 3 1a nguy hiém nhét cho ca xudi 13n nguoc chiéu. Do
d6 can hét stre luu v khi di ta phai gitt khoang cach lon nhét cho phép.

Thue t& thiy ring khoang cach t6i thidu gitra hai tau nén duy tri la
! 2 1,5tgyx L (y la phwong truyén séng ~ 30%). Van tée dam bao ¥ < 0.5 Jg‘ Clng
can luu y céc diéu kién ngoai canh trong ludng c6 thé géy nén hut nhau ngay ca véi
tau dang neo. budc cau, bude phao va tau nho da bi hit vao tau lém.

~ Tau thuyén vieor tau thuyén khdc hodc tau lai kéo khdc:

K¥ thuat diéu khién mdt con tau trong khi vuot tau khac thi binh thueng va
dam bao dugc an toan chirg nao ngudi didu khién nhan thire dugce ring tde do dé
thuc hién viée diéu khién la quan trong nhit. Néu tau thuyén vuot & ngang tau
thuyén hodc tau lai kéo khac trong mét khodng thoi gian dai, s€ tao cho tau thuyén
bi vuot khé diéu khién, dic biét khi lai tau thuyén d6 & ngang miii cia tau thuyén
dang bi vuot. Nén danh cho tau thuyén bj vurgt mét khoang cach cang rong cang tot
va duy tri tde dé vira phai dé 1am gidm t5i thidu khoang théi gian lue hai tau ngang nhau.

Tau thuyén bi vuot nén giam téc do t3i mirc thap nhit nham duy tri tinh an lai
trrde khi viée didu dong bit dau, hon nira s& glam thoi glan cho viée diéu dong cua
tau thuyén vuot. Tau thuyén vurgt néu thay téc dd thip, can thiét co thé tdng vong
quay ctia may, nhim tang dong chdy qua banh 141 va duy tri tt tinh 4n 1ai, nhanh
chong thoat khéi vi tri ca hai tau bén nhau.

Ludt giao théng chi ra cho tau thuyén hodc tau lai kéo dang b1 vuot phai co
trach nhi€ém phu hop véi tinh hudng do. Vi rang tau thuyén bi vigt dé dugc xem
nhur 13 dang ¢é van d& va hiu nhu coi la kho didu khién, bat ky nha hang hai than
trong ndo déu déng y cho vugt qua dén khi vide didu dong ¢ thé thuc hién dugc
theo diéu kién ma minh cam thdy thuan lot nhét.

3. Anh hudng tau dang chay t&i tau dang neo déu, cip ciu, bude phao

— Chay qua mol tau dang neo ddu

Truong hop nay doi hoi phai hét sire thin trong, vi tau dang neo khong ¢6 kha
nang tién hanh mot dong tic tranh né nao ca. Co nguy co la lai tau dang neo s& bi
hut vé phia tau dang chay qua. Néu khéng ¢6 cach gi tranh duge ma phai vugt qua
qua gan nhau thi phai nho rang tac don;, tuong hd giira hai con tau s& duoc han ché
t6i mirc thap nhat bang cach giam té¢ d6 hodc cho dimg may khi chay ngang qua
(hinh 2.8.). Ngoai ra mét didu cin nhé o day 1a khong bao gid chay cit ngang qua
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qua gan phia truéc miii mét tau dang neo dau, vi tau minh c6 thé s& bi trdi dat va
cham vao neo hoic miii cia tau neo.

Neo c?

——————

o
Hinh 2.8. Tau dang neo bi lwc hat ¢cha tau chay gén.

— Chay qua mét taw dang cdp & cdu

Diéu nay la thudng xay ra khi tau chay trong ludng hep, trong séng. Si quan
trén tit ca cac tau phai hiéu biét sy can thiét 1a phai ¢é dinh chic chin con tau vio
céu tau. Tau chay ngang qua cang gan va tdc do cia nd cang 16n thi lire hat gitra hai
con tau cang 16n. Chén vit quay ciling lam lyc hut ting 1én, nhung khéng phai luc
nao ciing co thé dirng may khi mét tau chay ngang qua tau khac. Cac dao dong dot
ngdt cua tiu dang diu trong cau rit ¢ thé s& lam dat cac day budc néu cac day nay
dang trong tinh trang long léo va hau qua cé thé xay ra thi ai cling d& dang hinh

dung dugc.
]

R a

Hinh 2.9. Day budc tau cé thé bj giat dirt khi c6 tau khac chay

Mot tau chay ngang qua mdt tau khac co thé roi vao tinh trang rét ling tang khi
khong 1am gi dugc dé giit cho hai tau cdch xa nhau. Déng co phai dimg dé giam ca
tdc dd 1an sirc hut cta chan vit. M tau ¢6 xu thé tur nhién hudng ra xa. Néu 14i tau
dén gin tau kia tao ra thé nguy hiém thi phai ting din tbéc d5 va bé 141 hin v& phia
tau dang budc day.

Cang phai hét sirc than trong khi mét tau chay ngang qua mét tau khac dé tién
vao cdu tau gin bén canh. Chiée tau dang chuyén dong phai xin phép khi dén gin
dé tranh hit nhau, nhung néu tau dang cap trong ciu dugce bude cdu tha, day khong
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cang... No s¢ trdi dén gan chice tau dang chay vao. Néu day dut thi rit cé nguy co
¢a hai va cham vao nhau.

Trong truong hop trén dy, ¢6 ba nguyén tac quan trong dé tranh tai nan:
— Chay cham ngang qua tau kia;
— Khéng chay qué gin tau thuyén kia {gifr khoang cach an toan);

— Phai budc tau ding quy cach vao ciu (hinh 2.9).

2.2. ANH HUONG DO HINH DANG THIET KE VA TV THE CUA TAU
2.2.1. CAU TRUC HINH DANG

1. Dai chi huy ¢ giira tau

U diém cua vi tri dai chi huy nay la ngudi diéu khién tau & gén tam quay cia
con tau khi quay tro. Trén mdt con tau nhé thi day 1a vi tri tdi wu, dic biét 1a néu ca
mili tu va 1ai tau cé thé trong thdy duoc tr dai chi huy. Viéc lién lac bing mat 1a rit
quan trong d6i véi con tau nho, noi ma moi viée dién ra rat nhanh so voi chuyén
dong nang né dbi véi mot con tau 16n.

Dai chi huy & giira tau trén mdt con tau lon giap cho ta dé dang danh gia tdc do
quay khi nhin vé& phia truée miii hodc vé sau lai, nhung mét khac, do ca hai ddu déu
xa cach ngang nhau, chirh vi viy doi hoi ngudi didu khién phai ¢6 sy chi y ngang
nhau. Tuy vi tri dat dai chi huy ma gi6 tac dong 1én con tau theo cac cach khac
nhau. Khéng cé vi tri cé loi hodc bat loi vé mit nay, nhung do 1a mot yéu té ma
ngudi diéu khién tau phai tinh dén. Kho ¢6 thd hidu rude dugc vé mét con tau, tuy
nhién, hiu nhu cd thé khiang dinh mot cach chéc chin rang phin tau chju nhiéu anh
huong cua gié nhét 1a noi ¢6 dat dai chi huy. Mot thugng ting cao trén mét boong
tau bang phang s& gdy luc can gi6 & diém Ay, nhung didu nay ciing ¢ thé thay déi
néu c6 nhig kién tric khac hodic cac kién hang trén boong Néu mét con tau ¢
mén nuée thap ¢ miii nhung lai lai chim sau, thi gi6 s& anh hudng manh déi véi
mili tau hon 1ai tau, ngay ca khi dai chi huy dit & phia 14i tau.

2. Pai chi huy & phia l4i

Phan 1ém ngudi diéu khién tau thich dai chi huy & sau lai. Khi nhin vé phia
trude hau nhur c6 thé thdy dugc toan bd con tau. Khéng can phai ludn nhin phia sau
14i tau va khi nhin vé phia l4i tau rit d& dang danh gia tinh trang c6 gi vudng khong,
boi vi tir dai chi huy dén sau lai tau khoang cach khéng con bao nhiéu.

Téc d6 quay cta miii tau luc bat ddu cling nhur sip két thic c6 thé nhan thiy d&
dang hon.
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Nhung cling ¢6 nhiéu nhuge diéin do qua xa mili tau. Khi chon lra dia diém
chinh xac dé tha neo doi hoi phai tinh toan cdn than tée d6 va khoang céch. Viée
lién lac bang mat la khong thé duge. Mit ciing khéng nhin thidy nhitng xudng. pha.
thuyén budm va cac tan thuyén nhé khac. Thoi quen theo d&i phuong vi ciia nhitng
tau thuyén di cit hudng dé danh gia nguy co va cham rit han ché, vi chi ¢6 thé uoc
doan rang con tau kia s& khéng va vao dai chi huy cua tau minh, trong khi van co6
mdt nguy co va cham khac ctia miii tau. Trong swong mu, chiéu dai qua ¢ vé phia
trrde ¢6 thé di dé ngan ngudi ding trong dai chi huy thiy dugce bét ctr chuyén gi
trude mii tau,

3. Pai chi huy ¢ phia mii

M6t vai tru diém cta dai chi huy dit phia trudc tau, déi khi lai 1a nhimg nhuge
diém so v&i dai chi huy diit & sau 1ai va nguoc lai. Vi dai chi huy phia trude mii,
ngudi diéu khién tau c6 duge tim nhin tuyét voi khi con tau tién dén gin cau. hodc
khi quay miii tau thing vao cau. Hoa tiéu, thuyén trudng hiu nhu nhin thiy ca dugc
16 néng neo khi tha neo. Trong swong mu, ngudi didu khién tau ¢é duge thém tam
nhin rat quy gia va dac biét khi dua tau vao du thuyén hodic da u thi 16t nhat 1a ¢o vi
tri & miii tau 13 bd phén dén trude, cé thé nhin thiy rd cira ra vao hodc lién hé bing
mit voi ngudi trén bo.

Nhitng nhuge diém ciia dai chi huy phia truée miii Ja lam cho ngudi ta kho
khan trong efng viéc danh gia dung hudng di cia tau. Trong truomg hgp quay tau
ma khong ¢é trém vé& phia trude thi dai chi huy & mili hay sau lai ciing nhu nhau.
nhung khi quay tau gin mii dat bing mot vong quay gin 90" thi doi hoi phai co su
xét doan va thich trng hoan toan khac.

2.2.2. THIET KE
1. Ti I¢ gifira cac kich thuéce
Sy bién d6i cua hé sb béo thé tich chiém nudc ¢6 anh huong téi dai lugng thé

T

’ r . & ® ~ A o 5 . + 3 - A .
tich nurde chiém cho. D6 cao toe cua tau 14 ham cuia hé s6 béo 6=

, {trong doé

L, B dlan luot la chiéu dai, chiéu rdng va mén nudc cia tau) & tang thi dd cao tde
cua ldu giam. V&i cac tau ¢ dai van téc trung binh (F, = 0,25 + 0,35) nhim ting tinh
ning didu déng va hé sd cong sudt hitu ich thi mii tau c6 ciu tao qua 18, toc dd ¢o
thé tang thém 3 + 5%. Khi cong suit ddng co khong thay déi, miii qua Ié ting tinh
on dinh trén hudéng di nhung giam tinh nidng quay tré. Ngudi ta nhén thay rang:

75



— Ti 1¢ L/B (chiéu dai/chidu rong) tang thi tinh quay tré giam nhung tinh n
dinh trén huéng di ting;
~ T11é /L (mén nuoc/chiéu dai) tang thi tinh én dinh trén huéng di ¢6 tét hon;

~ Ti 18 B/d (chiéu réng/mén nwde) ting thi tinh én dinh trén hudng di giam,
tinh quay tro ting,

2. Anh huwéng do lwgng ré nuée
Luong ré nuée "Displacement” (D) 1a dai luong chu yéu dé xac dinh luc can

. , St Ao " V © 4 X n
cua con tau, vi chi sé "Fruts (F, 2_\/_-2) ma dai lugng luong r& nude thdong qua
g

thong sé dic trung 1a chiéu dai tau (L). Nhu ta da biét s F, x4c dinh van téc turong
déi va la thuée do d cao tée cia tau.,

V&i cac tau chay cham (F, < 0,25), néu tang [ thi khéng gdy nén sur bién déi 5
rét véan tdc va luc can dén chuyén ddng cia tau.

V6i céce tau chay nhanh (£, > 0,4), ting D thi din dén sur suy gidm van téc
twong d6i va lrc can kha 15, Didu d6 giai thich rang céc tau c& 16n (D 16m) ¢6 van
téc twong ddi khong cao (F, = 0,25 « 0,4) va cbng sudt nhod hon so véi chinh ban
thédn no.

Nhitng tau cuc 16n thi dic tinh ham, quan tinh khac nhidu so véi cac tau cé
trong tai ‘rung binh. Quing dudng pha trén khéng theo ti 18 thoi gian pha va lay
trén ma kéo dai ca v& gi4 tri tuyét déi 13n twong déi.

Céc tau cye lon kha 6n dinh trén chuyén dong thing va quay tr¢ (phan Ung
chim véi tac dong beé lai va cac ngoai ltrc khac). Tang D nhitng dic tinh diéu déng
c6 thé x4u di.

Néu tang D ma cong suit dong co khong ddi thi van téc giam. Quing duong va
thoi gian pha va lay trém cho tau ting. Do d6 cin c6 khoang tréng di 16m dé didu
dong tau. Tang D tir 5 +7 Ian thi van tdc giam khoang 1%.

Gidgm D dan dén ting bé mat himg gio. Tau ¢6 mén nude nhé chiu tac dong
ngoai lyc kh 16n. Cén lyu y tau chay khéng hang khi khoi dong may.

2.2.3. ANH HUONG DO NGHIENG, CHUI
1. Anh huéng do nghiéng
Tau bi nghiéng s& lam ting mén nuée mot luong Ad va Ad =§sin ®, voi ¢ 1a
goc nghiéng ngang con B 14 chidu rong tau. Mat khac ta biét ring khi quay tro sinh
2

V d
ra géc nghié a 9°=l,4. 0 Lo — =)
goc nghiéng ngang GMxL( G 2)
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Nghiéng ngang lam tinh ning didu dong xau di, thuce t& 13 do khdi nuée chay
bao quanh con tau khéng con can ximg nita. Tau ¢6 xu hudng nga miii vé phia man
cao, van téc bi giam. Luru ¥ tau c6 thé bi lat néu van tde quay tré qué 1on voi trong
tdm cao (chiéu cao thé vitng nho).

2. Anh huéng do chii

Chii mili 1am luc can v& mit cla nréc ting dan dén lam giam hiéu sudt lam
viéc ctia chén vit tire 1a van tde tau s& bi giam; tau kém 4n dinh trén hudng di va dé
bi dao lai.

Chui 14i it, tang thuan lgi cho tau (it dao, d& didu dong, d& an lai...). Néu chai
nhiéu thi anh huéng tét dén tinh ning diéu dong va van tbc giam. Nhu Chuong 1 da
trinh bay, ngudi ta thudomg xép hang hay bé tri thé nao d6 dé cho hiéu sé mém nudc
vé lai khoang tir 0,2 + 0,4m.
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Chwong 3
SU’ DUNG NEO TRONG DIEU DPONG TAU

m

3.1. LA CHON KHU VIFC NEO PAU
3.1.1. NHUNG DIEU KIEN TONG QUAT KHI LUA CHON DIEM NEO

1. Yéu ciu chd neo diu

Dua trén hai dd hodc cac huéng dén trong hang hai chi nam, didu kién chon ch
neo dau la phai dang tin cdy, an toan.

Chat day giit neo phai t6t, nén chon noi bun sét, bun pha cat, it séng gio, cd
nhiéu muyc tiéu rd rang dé tién lgi trong hang hai.

Neo
f

Hinh 3.1. Khoang tréng R dé neo dau an toan,

Chon vi tri neo trén hai do ¢6 ti 1¢ xich lon, tinh toan sao cho khong anh huong
dén phao tiéu trén ludng lach, dudng phan chia giao théng. O céc khu vuc cang phai
neo ding noi quy dinh ctia Chinh quyén cang...
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Ving nude cho tau tu do quay tré quanh neo phai tinh toan dé khoéng anh
huémg dén cac tau ciing neo dau xung quanh, hodc khi tau quay khéng va cham vao
cac chudng ngai vat hoac chd néng can.

Thuce tidn viing quay an toan thuang danh gia bang kinh nghiém, udc luong
biang mat. Khoang trong coi nhur da dé neo ddu véi ban kinh R 1a:

R=1,+Al+1, (3.1)
trong do: Al — d6 dai du phong cua lin neo s& xong ra khi thoi tiét xau (m);
/| - hinh chiéu trén mat phing cia lin, / la 6 dai caa lin neo (m);
L ~ chiéu dai tau (m).

D6 sau 1on thi 7y = VIZ—h> (k> 25m), trong dé h 1a khoang cach thing dung
tir 18 ndng nco dén nén diy. D¢ tang thém tinh an toan chotau thi R/, + A/ + L.

Do sau chon dé neo diu phai dam bao an toan cho tau (luu ¥ ldy d6 sdu thap
nhét ghi trén hai d6).

H=d+ %hs + A, (3.2)
trong d6: d — d§ sdu mon nudce tau va hg la chiéu cao song cuc dai noi neo (m);
A — d06 siiu du trir duai ki tau (m).
A phu thude kidu tau, chiéu dai, mén nudc tau va chéit day. Thuong chon
A=({0,3+0,16)m.

D9 siu dur trir dudi ki tau con phu thude diéu kién ngoai canh, soéng gid, dong
chay. Néu duge lya chon khu vyc neo, nén chon cé nii bao quanh (kin gio, trir
trudmg hop tranh bdo), lwu ¥ kha nang kéo neo nhanh dé tau c6 thé rai vi tri neo
nhanh. Khéng nén chon neo & nhitng khu vyre ¢ dd sdu qua Ién (trén 50m).

2. Lwong lin cn xéng

Xuét phat tir ki€u neo, strc bam cuia neo, day, thiét bi lin va may méc. Theo
kinh nghiém di bién thi dé dat lin neo cin xéng tam th&i trong diéu kién nco dau 1t
nhit 1a/ =25V H , dua vao kinh nghiém nay thi:

H<25m = 5H,
25m < H <50m =4I
50m < H <150m 1= 2,5H,
150m < H {2 1,5H.

Khi xéng mét lugng lin binh thurong, né 1am tang luc bam gilt cua neo trén nén
day dat tdt léntir 3.5+ 7 lan trong lugng ciia né.

Thoi tiét xdu, gidng bao cin chit ¥ dén cac dic diém kich thude tau, dién tich

hing gi6, véu té khi tugng thuy van, mat dé tau thuyén... dé tinh luong lin can x6ng.
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3.1.2. PHUONG PHAP NEO TAU
1. Phuong phap neo tau

Chéc chén ring moi cdng viée chuin b dé dua tau di neo 1a hoan chinh. Cac vi
tri phén céng phai dugce thue hién chu déo.

Nguyén tic chung 14 phai din tau di ngwoc gi6, nuée.

Didu dong tau dén diém neo thudng di theo dudng thing hoic t8t nhit 13 theo
mot hudng chdp tiéu tr nhién nao d6. Tinh todn dé khi dén vi tri neo van téc chi
vira du dé didu khién tau.

Kiém tra lién tuc viéc dén tau di co chinh xéc theo ké hoach khéng? Can thiét
phai hicu chinh hiréng ngay cho phit hgp. Luu y khi vén toc giam thi dé trdi dat do
dong chay tang ké ca anh huong cia gié cling ting.

Gan dén vi tri neo thi dimg mdy, dé cho tau chay theo trén toi dén tiép can diém
neo. Khi dén diém neo tau dimg han lai, néu cén tron t&i 16n phai pha trém, khi co
tron lui thi tha neo. Néu phai tha neo trén trén téi thi trén phai nhd (van téc con
khoang = 0,2 + 0,5 mét/giay).

Khi tha nec xong thi x4c dinh vi tri neo va thao tac 1én hai dé. Khoanh vung an
toan hang hai trén hai dd va dam bao rang tau dang neo dau an toan.

Vi ly do ma phai dan tau dén vi tri neo dudi mgt goc khac hudng cudi cing (1a
hudng ma hién tai cac tau thuyén khéc dang nim trén neo theo hudng dé) thi cin
tha nco man trén gi6. Khi véan téc lém ciing nén tha neo man trén gid va chi tha neo
trong trudong hop khin cdp dé tranh dam va hay x0 vao da. Xdng lin ciia may neo
theo diing quy trinh, khéng xong ra véi tée dé 1on. Khi tha neo thi xdng lin virt
qud mon nude cha tau mdt doan tir 1 + 2 1dn mén nuée. Tranh khong dé lin dén
déng dudi day.

2. Cac lvu y khi tha neo

Khi tha neo ta x6ng khoang 1,5 + 3 ldn d6 sau réi ham lai dé tau quay 6n dinh
trén huong cua dong chay, sau dé xéng tir tir dén yéu ciu.

Néu d6 sau > 40m va chd day khéng bing phéing cin tha neo bing may toi.

Néu d6 sdu > 100m tha neo sé nguy hiém vi thiét bl neo co thé‘bi hir hai. Khi
lugng nuédce du phong ¢ day tau it thi khéng nén tha neo vi dé 1am tén thuong than
tau minh.

Neo ché nuée ndng thi do sau téi thidu phai dam bao:
2
Hmm > dmax‘l‘ Ehs + A,

Song gi6 to nén cho méy chinh lam viéc dé hd trg cho viée kéo neo. Trong moi
truong hop khdng duge xéng hét lin neo.
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3.2. LUC GIIY CUA NEO

3.2.1. NGOAI LUC TAC DUNG LEN TAU KHI NEO

Khi tau chiu cac didu kién ngoai canh tic dong nhu séng gid, dong chay... c6
thé 1am cho tau bi tréi dat. Goi Fg va F), la ngoai lyc téc dung I€n tau do gi6 va nude

khi neo ta ¢6 tbng ngoai luc F s& duge tinh:

?=F,+F,,odiy: F,

trong d6: & — hé sb luc tie dong cua gio;
o — do dam dic ctia khong khi (thwomg thi p = 0,122kg gidy*/m");

S, — dié¢n tich himg gi6, la phén ndi cia tau Ién mat phang vuéng goc v6i

hudng gio (m’);
Ve — vén tbc gié (mét/gidy);

con F,, = K,.Sp V2, vOI:

2

=lé';xp><vz;x5'2 ,

(3.3)

K,, — hé s6 lyc can cia tau trong nudce (voi nude biénthi K, =5 + 6);
S, — dién tich phin chim cta v tau (m>);
V, — van tbc dong chay (mét/gidy).

g 1 2
it Ky=—&p = F =K,S V2.

2

Véitaubiénthi £=0,6+0,7 = K, =0,075+0,085.

3.2.2. LUC GIT CUA NEO VA ANH HUONG DO CHAT DAY

Bao gdm lue gift cha trong lugng neo va lin neo

Fueo = Fppeo +

F iin

(3.4)

Freo 12 luc gift cua trong lrong neo, Fpy,,, = K;P, trong d6 K; phu thujc vao chit

day, loai neo, didu kién ngoai canh. Theo bang dudi day thi:

1: Bidu kién thuong;
2: Gi6 gidt nhe;

3: Gio gidt manh.

Hé 56 k4
Loai nec Bun Cat Da
1 2 3 1 2 3 1 2 |3 |
Neo haiquan 22 | 41 152 | 30 (43 |92 |31 |31 |325]
Neocanhgap | 22 | 31 | 68 |65 17 25 | 28 | 51 | 886
Neo Ma-to-ro-xdp 115 176 | 43,7 | 80 [ 12,5 | 32,0 — - -
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Con Fin =R (3.5)

trong d6, / 1a chiéu dai lin neo (m) va i 1a d§ sau tinh tir 18 neo toi ddy (m) con Pyla
trong Jugng 1 mét lin trong nude (tin).

D¢ sau trén 100 mét it khi tha neo. Thuc té thiy rang chidu dai lin cdn tha sao
cho huong lin tao véi mit phang nén day mét gbéc nhé hon 157 1a 6t nhéat.

3.2.3. GIOI HAN GIU TAU THEO LIN NEO VA CAC CHU Y KHI SUT DUNG NEO
1. Yéu cdu chiéu dai lin dé neo khéng bi bat khoi day

Chitu dai lin neo ¢6 thé xé4c dinh tir cdng thirc:

AR 2

!_\/2}; : (3.6

trong do: # — d6 sau cén tha (tir 13 néng neo dén day) (m);
R - Iuc can tong cdng, thudmg thi R = Ty = 1,05G,,, K;
T, — lyc do neo sinh ra, G trong luong neo, X hé sé (phu thudc day);
¢ —trong lugng I mét lin neo (tin).
Trong thuc té, nguoi ta hay dung céng thirc:

= il kG (3.7)

g

2. Cac chu y Kkhi st dung neo

Néu & noi chat hep, dong tau thuyén ma mii tau khong huéng theo phia hanh
trinh doi hoi ta phai than trong khi thu neo lic hanh trinh. Thudng tién hanh quay
teér trén neo ¢ tao ra thé thuan loi nhét khi neo con bam day.

Néu cé song 210 phai glu' tau khéng cho nga theo gi6, lic nay tau chua c6 téc
d6 va anh hudng tréi dat rat 16n, do vdy phai sir dung ca may va banh 14i didu dong
cho tau gitt mét huéng bn dinh. Cha y lin neo c6 thé vong qua séng miii, dac biét
d6i voi cac tau co mili qua 1€, do vay sau khi xtr Iy thi kéo neo chay ngay.

Néu kéo hai neo thi kéo mdt neo sém cdn neo kia tinh toan dé kéo vao thoi
diém da dinh, kéo neo nay thi xéng neo kia tranh trucmg hop lin hai neo giing nhau
va dic biét 1a khéng dé hai neo chéo nhau gay ra réi lin.

Néu nco & noi ¢6 bing, bing v& hay bang non ta ciing tién hanh nhu chd nurde
binh thuémg. Khi lin khé kéo qua d6 day bang thi ding méy chinh dé pha bing bing
than tau tao ludéng hudéng &i neo. Do bang di dong lam tréi dat tau thi phai thu neo
ngay, dimg c6 y dinh x6ng thém lin dé giir tau lai, lwu ¥ tranh héng banh 1ai, chan vit.
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Gap gidng biao néu thay moi bién phap van khéng phong ngira duoc trdi dat, thi
kip thii nhé neo di tranh bdo trén bién. Luc kéo neo phai cha y third diém nhic neo
[én khoi mat dat. Khi mii tau chém 18n séng phai nglmg ngay vide kéo neo, tranh
hong hé théng may tdi neo.

Néu phai bé neo thi thao mét lin & mdt khép ndi nao do, trude khi x6ng neo
xubng bién thi dung cap budc mét phao tiéu vao lin ¢ danh dau. Truong hop khin
cap phai bo neo ngay hoic nguy co qua nguy hiém thi phai xéng hét lin va thao chét
& hidm lin dira ngay tau ra khoi khu vuc neo.

3.3. BIEU PONG NEO TAU
3.3.1. PHUONG PHAP DIEU DONG NEO TAU BANG MOT NEO

1. Tha neo trén trém lni

Gia sir phai dua tau vao neo & vi tri P da chon truéce, ta din tau nguoc huémg
dong chay dé dén P, khi tau gin dén diém P xir Iy tron sao cho khi miii tau dén 7 1a
tau vira hét trém, sau d6 cho may i nhe, khi ¢6 trén 1ui thi tha neo va xéng lin, xac
dinh vi tri tau (ninh 3.2).

Pé dam bao neo dung diém dur dinh thi khi con cach P khoang nira than tau ta
bé hét lai sang trai, khi mili thu quay duoc sang trai Khoang 30° thi dua lai vé s6
khéng va cho may chay lui. Luc nay mii tau s€ tir tir nga sang phai vé huéng cfi,
thing hiréng véi dong chay, day 1a thoi diém tha neo thuan loi nhét. Khi neo xong
thi tau hoan toan ndm xudi dong véi dong chay tir miii vé lai.

Chi ¥ xé4c dinh thoi diém neo bam day dé bao thuyén truéong. Can phai ¢6 kinh
nghiém madi xac dinh duge thoi diém nay. Cach xac dinh nhu sau: khi tha neo ta
xéng lin xudng khoang 1,5 dén 3 l4n d6 séu (vi du & d6 sau 20m ban dau ta xéng
khoang hai dwong lin dudi nude) rdi tam théi phanh ham lai, tau s& trdi xudi theo
dong murde, quan sat thiy lin neo ciing dan, dén thai diém tiu hoi khung lai 16i nhé
1én phia trude, sau d6 dimg yén, lin neo cing va c6 huong rd rang, day chinh 1a thoi
diém nco bam day "Anchor brough up".

Hinh 3.2. Dan tau tha mét neo bang trén
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2. Tha neo bing trém téi

Hudng mili tau dén diém dinh neo, xar Iy trém, khi gan dén diém neo thi tron
con nhe, bé 1ai vé man dinh tha neo, sau d6 tha neo. Khéng nén dé trém t6i 16n qua,
khi tha neo voi trén toi 1om ¢6 thé lam cho lin neo bi dirt hodc lam hong may ti.

3. Tha neo xudi dong hoiic gié

Néu diéu kién thuy phén khong cho phép ma phai tha nco xudi gi6 hoac dong,
can lwu y khi dén gin vi tr{ tha nco thi tir tir pha trom, sau d6 bé 14i vé& man dinh tha.
Khi tau quay gin ngang gi6 hoic dong, tha neo man bé 1ai. Luu y ldc nay hét tron
hoiic néu con thi phai nho, tranh d¢ 1én lin neo hoéc d lin vong qua sdng miii tau.

3.3.2, PHUONG PHAP BIEU DONG NEO TAU BANG HAI NEO
1. Tuw thé con tau khi neo hai neo

Gia sir tau chiu lue giit cua ca hai neo nhu hinh 3.3, véi goc ma gilta hai neo la
120" thi mdi neo chiu strc cang 1a 7 tin, ta ¢ thé coi nhu tau nim trén mot neo &
chinh mili tau (dudng nét dut). Nhung cén chi y rang khi goc ma nay thay ddi thi
strc chiu cua hai neo hai bén s& thay déi.

Goc mé ciia hai neo ¢6 thé 1a 30°; 60% 120° tham chi 180°. Tuy theo didu kién
cu thé ma nguoi diu khién tau c6 thé tha neo theo céc géc mé twong (mg nhim
phuc vu cho myc dich nao do6. Binh thuong, géc mé giira hai neo 60° 1a tét nhét, khi
¢6 gi6 manh nén tha hai neo véi goc ma 1207,

i

- ~

- ~
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1
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. 4 T Neo 2

190°

Hinh 3.3. Lyc gitv khi neo tau bing 2 neo véi goc mé 120°.
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2. Cac phwong phap diéu dong neo tau bing hai neo
— Neo hai neo trén mot doc:
Phwong phap nay ap dung ¢ noi ¢6 dong chay thuy triéu 1én xudng, dién tich

hep, nhdm Iam giam vong quay trd va khéng lam anh huéng dén ludng lach, goc
m& thudng 12 tir 120%+ 180° (hinh 3.4).

Hinh 3.4. Neo 2 neo trén mgt doc.

Din tau di ngugce gid, dong hoic két hop ca hai yéu t8. Khi tha neo thi tha neo
man trén dong trudce, xong lin tr tr va dua tau téi vi tri neo thr hai. Khéng dé cho
lin cing qua hodc chliing qua, tha xong neo thir hai thi thu lin neo thir nhét. Khi ca
hai neo ¢6 sé lugng lin biang nhau thi dimg. Trong phwong phap nay ¢6 thai diém
chi c6 mét neo giir tau.

— Neo hai neo ¢ gdn khu vuc bai can:

Hinh 3.5. Tha 2 neo khi gn bai can nguy hiém.

— Neo tau bing 2 neo kiéu chit V:

Sau khi tinh toan va lya chon cac vi tri dé tha neo, ta didu dong tau tha timg neo
mot, lwu y dé gié va dong & chénh mét man ¢hinh 3.6 1a man trai).

85



7/,

Hinh 3.6. Diéu dong tau tha 2 neo kiéu chir V.

Didu déng tau véi van tdc cham, xir ly trén con mirc nho, bé 1ai vé phia man
trai (man sé& thd neo trude) khi tau dén vi tri (1) tha neo trai. Xong lin trai, tdi may
nhe, bé 141 phai dé tau tir v tri (1) tr tlr dn vi tri (2), khi tau gan dén vi tri (3), xir Iy
trém, tha neo man thir hai (neo phai) déng thoi xong lin neo thir hai va cho may Iui
nhe, vao tram thu lin neo thir nhét, x0ng lin neo thir hai, didu chinh dé dé dai lin cua
hai neo bang nhau, goc m& giira hai neo khoang tir 40° + 90° 1a duge. Trén thue té
voi d9 sdu khu vuc neo tir 15 + 30 mét ta x6ng 8 duong lin neo thit nhit, tha 4
dudng lin neo thir hai, sau dé thu bot vé 4 dudmg lin ctia neo thir nhét, cudi cing dé
iai moi neo 4 duong lin dudi nude.

— Ap dung tha hai neo kiéu chiv V dé trdnh béo:

ﬁ B Chiéu gié thay dbi
4

Hinh 3.7. Tha 2 neo kidu chir Vtranh bio & Bic ban ciu khi tau & ban
vong nguy hiém.
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Hinh 3.7 cho ta phuong phap tha neo & Bic ban ciu dé tranh bao khi tau & ban
vong nguy hiém (gié ddi chiéu tir trai qua phai). Trude hét, didu dong tau dén vi tri
(1), xir 1y trén va tha neo man tréai trede, sau dé x6ng lin, didu khién tau dén vi tri
(2). Cho may lui nhe, bat ddu c6 trén lii tha neo thir hai 1 neo phai, ddng thoi x6ng
lin neo thir nhit rdi xéng thém lin neo thir hai. Tinh toan sao cho lin neo thir nhit
(neo trai) dai hon lin neo thir hai (neo phai) khoang 1,5 + 2 1an. Khi gi6é d6i chiéu,
x6ng lin neo phai (neo 1) dai hon lin neo trai (neo 2} (vi tri 4). Cho dén khi bio qua.
¢i6 da nhe thi kéo neo thir nhit chi dé lai neo thir hai.

Néu tau & bén trai dudng di chuyén cia bio (ban vong it nguy hidm), didu dong
tha neo phai trurde, neo trai sau. Yéu ciu lin neo phai dai hon lin neo trai khoang tir
1,2 + 1,5 14n. Khi gio déi chiéu, x6ng lin neo trai dai hon lin neo phai.

Trudmg hop tau & Nam ban clu ta phai x4c dinh xem hién tai thu & ban vong
nao cua bdo trén co s& di dé cdp, sau do tién hanh tha neo theo phuong phép trén.

Ngudi ta c6 thé sir dung thém mét neo phu ¢ trong lwgng bang 1/4 + 1/3 neo
chinh cling v&i day cap dai khoang 50 mét tha trude neo chinh véi phao danh déu
phia trén (hinh 3.8) dé tang strc bam cho neo chinh.

V-l\

LI 77777 7T

Hinh 3.8. Tha thém 1 neo phuy phia trieére dé ting lwe giiv cho neo chinh.

3.4. SU DUNG NEO TRONG BIEU BDONG TAU
3.4.1. SU DUNG NEO KHI VAO HOAC RA CAU, PHAO

1. Stir dyng neo khi vaovara ciu

Thong thudng két hgp tha mdt neo hodc hai neo, nén phai co ké hoach cu thé
trurée nhur vi tri tha neo, chiéu dai tau, mén nudc, sb lin cin tha, day budc tau.. Néu
phai tha hai neo (truomg hop cép lai vao chu), yéu cu vi tri tau phdi vudng goc véi
céu, phan khoang sao cho hai neo ¢6 hurong véi lin mét goc (30°+100"). Viéc tha
neo nay rat thuan loi cho viéc ra cau.
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Khi tha hai neo € cip 14i vao cau, ta diéu dong tau t6i diém tha neo thir nhét,
khi trén con nho ta tha neo man ngoai trirée, xéng lin bing trén téi nhe (néu khéng
du ta str dung may chinh} dua tau dén vi tri neo thir hai tha tiép neo con lai. Két hop
banh lai va Ihi may, xdng lin neo thir hai dé cho tau 1ui dén v1 tri da tinh toan. Tranh
va cham phia lai (chén vit, banh 1ai) vao cau. Chi dua lai vao & khoang cach va do
sdu cho phép. Sau d6 bét day l4i, chinh day tau ndm & vi tri thich hop.

Trudng hop cip man vao cau, neo ¢é thé dugc ding khi tién dén gin ciu theo
ké hoach da du kién, hoiic cling ¢6 thé duge sir dung nhu mot bién phap khén cép.
Khi duge diung dung theo ké hoach thi véi mét neo gitr miii tau én dinh va lam né
tién cham lai, 4 c6 thé didu khién con tau véi dong ¢o chay to1 nhung khong cho
trén qua nhidu, Miii tau c6 thé duogc dua dén sat ciu, ding neo ngin can sy va cham
manh ngay ca khi cé gio théi manh vao bo, luc d6 phan con lai cua tiu c6 thé quay
quanh neo dén vi tri doc theo cdu. Khi trém téi da hét, ¢6 khi neo bam dit qué manh,
nén x6ng thém lin dé cho tau nhe nhang ghe sat vao bd va cé thé quay quanh diém do.

N

Hinh 3.9. St dung neo dé vao va ra ciu két hop véi day cap bude
Va0 neo va vong ra phia sau lai (budc theo kidu Baltic).
(a): Vao cau khi gi6 thdi vudng géc tir ngoai vao; (b): Ra ciu & didu
kién thuwrong; (c): Ra cau khi gié théi vudng géc tir ngoai vao.
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Chiéu dai lin neo sir dung khi cip cau thudmg tir mot dén hai dudng, tuy thude
vao dd sadu, mom nude va tinh chit cua day. ¢6 thé chi cin lam sao cho nco cham
day l1a duoce. ST quan & mii phai ham phanh sém vi y d6 cua ching ta la lam cho
neo bi ré. Khi nco cham day, lin neo s¢ chung mét lac., diy chinh 1a khi phai hiam,
khéng ham han, nhung dé co thé didu khién duoc lin. Néu trirge khi haim. qua nhiéu
lin da duge xong ra thi con tau sé bi kéo gidt lai qua sém, hodc lin neo s& by dut
ngang. C6 thé viée thi neo sé& phai tri hoéin cho dén khi tau lai that gan cau do tranh
vung nudce siu hodce cac diy digén bdo..., hodc cling ¢o thé do quyét dinh cham cua
hoa tiéu. ST quan trude mii va nguoi didu khién toi phai ludn siin sang dé tha neo
bat cr Wic nao. Ngudi didu khién tau phai tréng cay vao thuyén vién dang miii.
khong thé khong nhin manh dén dite tinh than trong va sy am hiéu k§ thuat khi
diéu khién neo dat hi¢u qua {61 nhat.

Hinh 3.10. Str dung neo dé hd tror cép ciu.

2. Sir dung nco khi vao va ra phao
,- N .

(a)

Hinh 3.11. (a): S dung neo dé vao budc mét phao.
(b): R&vi phao tau co tha neo phai.
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Trén hinh 3.11a miéu ta truong hop vao budc mét phao ¢é str dung neo phai.
Trude hét, didu dong tau 1én vi tri (1), xir ly trén dé khi tau dén vi tri (1) thi vira hét
trém. tién hanh tha neo phai, déng thai dua déy ném I€n phao va chuyén diy buje
tau ién phao. Sau do tir tir xéng lin, thu diy dé tau dén vi tri (2). Tiép tuc x0ng lin,
xong day dua tau dén vi tri (3). Chu y x6ng lin hoi chiing dé tau én dinh & vitri (3).
Neo phai ¢d tac dung giir cho tau hudng mii nguge gio.

Hinh 3.11b miéu ta truomg hop roi phao nguoc gié ¢6 thi neo phai. Truong
hop nay 1a x6ng chung day budc phao, bé lai phai va thu lin nco. Khi miii tau ngang
phao thi thu hét dav, khi neo roi day thi t&i may hanh trinh.

3.4.2, SU DUNG NIEO TRONG CAC TRUGNG HOP KHAC
L. Sir dyng neo trong cac tinh huéng khén cip

Nco ¢6 the sir dung trong céac truomg hep khin cap nhu khi cip cau. Khi dén
gin ciu tau qua nhanh, dé6i khi phai tha nco khin cip. bidu ndy ¢6 thé 1a do su
chim tré ctia may chinh, hoac vi nhitng Iy do khac. Ding neo v&i muc dich khin
cap nham lam giam tron toi cta tau. Co thé phai tha mot, tham chi ca hai nco. S&
phai ra I¢nh cho sT quan trude miii "Gifr chit neo lai" ngay sau khi nco duoc tha,
ngudi nay phai rit can than.

Néu phanh nco dwge him qua som hodc khong duge ham gi ca thi neo s8
khong gidm bt tée d6 tau. Néu him qua chdm hodc qua d6t ngdt thi ma phanh ¢
the bj chay hogc lin neo bj giat dut.

Khi nguy ¢o con tau dim vao ciu hodc mic can, thi thudmg phai tha neo. Tu
theri xa xua nguoi ta da timg ndi "Khéng bao gidr duge mic can voi neo con nguyén
trong 18 néng", d6 1a maot 1o khuyén quy bau. Nhimg chiéc neo & phia ngoai c6 thé
sé diing dé& kéo tau ra khéi can va trong da sd cac truromg hop, 18 Khuyén do vin con
gid tri. Tuy nhién, ¢6 nhitng lac mét tai nan da tré nén khéng (hé tranh khoi va da
qué can ké thi du tha neo ciing khéng givp ich dugc gi. Tuy vy, hoa tiéu va thuyén
trudng van cé thé s& bi chi trich va bi nhitng quan tod két t0i néu neo da khéng
dugc tha ding vai tuc 1§ dd duoc ton trong tir bao doi nay.

Ngay nay, neo dugc sir dung nhidu trong céc trudng hop khan cip va no la mat
thiét bi ¢6 hiéu qua vé ciing 16n dé ngan ngira cac trurong hop by can va cac tai nan
khi mdy chinh hodc may lai gip su cd. Bai vi sau khi tha neo xudng, con tau sé tiép
tuc di chuyén trén dudmg di cta nd va mat dan trom toi, néu khu vue phia trudge cho
phép, n6 co thé duoc didu khién dé dirng tau lai trong hdu hét cac truong hop ma
ta can.
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Dai khi phai sir dung ca hai neo dé tang hiéu qua him tau trong truong hop
khan cap. nhung khéng nén cho phép neo cing lai ngay. Khi di trong ludng hep.
néu ¢ neo sau lai nén sin sang sir dung theo ciach twong tu va nén két hop vdéi neo
miii. Neo sau 1ai dac biét co hiéu qua dé dimg tau & khoang céch ngin trong khi vAn
duy tri tau trén hudng di cta nd va giir cho du vé mét bén sau khi trom téi o rang 13
hét. Néu can thiét dé tau vong qua khuc cong hoic thay ddi hudng khi dang dimg
may. khéng nén sir dung neo nhu mot thiét bi riéng.

C6 thé duy tri diéu khién con tau mic di ngudn nang luong cung cap cho banh
I4i bi mét, bang cach sir dung tinh trang nguy hiém dwong nhién cta con tau két hop
vl viée sir dung neo.

Miii tau ¢6 thé quay sang phai khi 10i may (chan vit chiéu phai) va ta st dung
loi thé cua khuynh hudng dé.

Miii tan ¢ thé quay sang trai nhéy lue hiit vao bo ¢ phia lai man phai.

Theo 1¢ thuong, con tau s¢ ¢6 xu hudng quay nguge gio khi ¢éd trén tGi hoac
nam tao voi hwong gio mét goe 1on nao do khi dimg yén trén mit nude. Néu tau
phat trién trom Wi, cé xu hudng lai tan s¢ I vé hudng gio, nhung néu tha neo d¢
lid, con tau gan nhu i thing.

Néu cic neo dang kéo 18 khong thé dirng tau wrwéde khi bi can va néu day 1a
mém dén mirc khong cé co hoi dé gy hu hong vo tau khi tau bi can, ta xéng thém
lin dé khi tau ndm cach bii can khodng mét dén hai lan chiéu dai tau thi neo hodc
cac neo di tha s& san sang kéo tau ra khoi chd can. Su lua chon nay do thuyén
truémg vao thoi diém nguy cap. do 1a mét su lua chon véi céc didu kién sin co. Su
phan (mg cta ngudl diéu khién tau déi véi cac tinh hudng nhur vay ¢é hiéu qua cao
néu nhu cde tinh hudng khin cip co6 thé xay ra di dugc xem xét trude khi ching
xuit hién va cac hanh dong da diurge 1én ké hoach trurde. Khi tinh huéng trér nén xau
di, do thot gian qua ngin neni ching ta c6 thé dan dén nham 1in do voi vang. Bang
viée lap ké hoach cho cac tinh hudng ngiu nhién dé, sir phan (mg ¢6 thé thyce hién
dugce nhanh theo ban nang cuia ching ta.

Pé may lai thuong 14 phan ing kém nhit khi mat didu khién. Huan luyén sir
dung neo dirng tau & khoang cach phu hop va viée lui nén sir dung t8i thiéu trong
cac tinh hubng nhu viy, boi vi khuynh hudng cia con tiu la quay ngang khé dy
doan trude duoc.

Cac neo ciing dugce coi la mét thiét bj ¢6 higu qua nhat ctia ngudi dicu khién tau
khi may bi sy cb. Banh lai c6 thé duoc sir dung dé diéu khién con tau va dé cho tha
trdi cho dén khi né gan nhu dimg yén trén mit nudce. Trong trueong hop nay khong
nén nhanh chong tha neo, vi mét khi neo lam cht hon thi banh 1ai mét tac dung do
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kéo 1é neo. Néu co thé, doi cho dén khi tau mét diéu khién (mét tinh 4n tai) hoic
dén khi nam thang trén dudmg hudng vé phia trude thi tha neo dé dung tau.

Do suc ép tam ly tai thei diém do, mic di ngudi didu khién tau co6 nang luc,
nhung khi thyg hién chite nang dudi mot ap luc va dua ra quyét dinh tirc thi cho vén
dé ma mot minh phai chiu toan bd trach nhiém, nén thuyén truong co thé ngan ngai
str dung neo trong tinh huéng khan cip. Sy e ngai nay sinh ra do vi¢c thi¢u long tin.
Cach tét nhét 1a thinh thoang khi phai dén tram hoa tiéu sém ta tranh tha tha neo
xudng dé luyén tdp céc tinh hubng didu dong di duge dé ra. Hay dé cac thuyén phé
c¢6 ging lam thir cang tt. Long tin s& dén do viéc thue hanh nhidu ma ra.

2. Chay lui véi mét neo

M§ét con 1au dang duoc didu déng chay Ihi dén bit ky khoang cach nao. ¢é thé
st dung nco dé piir thing miii va tao cho con tau gin nhr Iti thing. Neo thay thé
cho tau lai mii va may dugc sir dung dé di chuyén 14i tan, hode 1a khong can su
giup d& hodc 1a can mét tau lai & quanh khu vue phia lai dé kéo tau lui. K¥ nang
yéu ciu theo cach nay la khi str dung mét minh may chinh dé 10i tau thi con tau chi
quay & mét mirc dé nao dé cho du ¢6 neo dang thiang & phia miii. Khi ta ldi véi neo
da tha xudng, két qua coa su di chuyén hau nhu thé hién qua viée ldi tau di chuyén
nhe sang trai nhung it hon khi ta 1ui khéng ¢6 neo (hinh 3.12). Lai bat dau di
chuyén sang trai, dirng may, bé 1ai hét v& mét bén va toi nhe vai vong dé dua tau 1t
theo hudng mong muén va réi tiép e i, Tuy vAy., nén d¢ cho nco cang, khi tit ca
su di chuycn phia Iai mét, con tau di chuyén nhe sang trai. Do dé, didu quan trong la

chi yéu céu sir dung lin & murc ti thidu dé gift mili thang thé.
S

: .l e
\ \
N\
Hinh 3.12. Sir dung neo dé tau Iui thing.

Sir dung neo theo cach nay, néu gié manh phai dung thém mot tau lai bude day
qua {6 x6-ma chinh giira lai tau lén. Neo gilt cho mili hudng vao gié con tau lai phia
sau kéo tau lui va giir cho lai tau huéng theo gié. Trong truedmg hop nay, xéng lin
cho dén khi mili khdng nga nira dé 1u lai kéo i tau 16n huong vé hudng gio. Do
stire cang lon trén neo, may chinh ctia tau can phai giup d& tau lai lic didu ddng.
Cén thiét ta phai tang sb lwong lin khi tau bit dau di chuyén lui duéi cac didu kién
nay, vi neo bj bun bao boc nén mét bot luc gitr. Néu neo céng, tang vong quay may
foi dé tau tu 10i. Tau lai tiép tuc kéo trong sudt qua trinh diéu dong, vi nd 1a lyc giir
co ban & phia 1ai dé hudng vao gi6 con may chinh thi di chuyén tau 10i.

92



3. Phwong phap ré neo

Trong mét chimg muyc nhit dinh, ¢6 thé diéu khién con tau bang cach dung neo
va banh lai. Mudn thay @6i vi tri con tau dang tha neo, lin neo phai dugce thu ngan
lai toi khi chi con du dé giir mai tau nhung khéng can trd tau ré neo, sau do cho tau
léch qua mot bén bing cach bé 1ai hudng vé& huéng ma ta mudn quay con tau vé do,
rdi cho con tau 161 neo theo huéng dé. Khi con tau dat t&i vi tri mong muén thi
x6ng lin dé nd duge neo lai nhir ban dau.

Xong ra mot it lin dé tau duy tri duge tron t6i nhd ¢6 neo 1é trén nén day. Tha
nco dung lac trede khi téi didm t6i han trong didu déng. Didu do tao cho neo ¢6
thoi gian dé két hop voi day bun lam thanh mdt khéi, con ta ¢é thoi gian dé didu
chinh s6 lugng lin dat dugc hiéu qua mong mudn. Tang thém chiéu dai ctia lin dam
ba mit timg ti mét cho tai khi thdy cin bing. S6 luong lin x6ng ra khéng & mic
nguy cép, chirg nao neo da cang ma lin van con nhidu trong ham.

Con tau quay ¢ mdt dudng kinh nhé hon va no didu khién d& dang hon. R
ring mot 1an nira, nco trd nén ¢ hidu qua 16n. Con tau quay quanh mét diém gin
phia miii hon do diém quay di chuyén vé phia truée, lam giam sy di chuyén téi. Do
1a két qua cta viée sir dung lin neo va cic vong quay may khi tau quay trd, nghia 1a
sur dung neo ¢ mirc dé cho phép kéo ré€ neo trén day.

4. Sir dung nco dé tranh dio hwréng

Neo ¢b thé str dung dé han ché viée dao hudng (hinh 3.13). Nén sir dung neo
khi gap tau thuyén khac trong ludng lach hep dan dén mii bj dao va 1aj ¢6 xu huong
va vao trong bd, kKhi quay trd trong khu vye quay ¢6 duong kinh nhé hon dudng
kinh quay tré 16n nhit cia tau hoac khi dang hanh trinh véi tde d6 thap, & cac tbe
dd cham nén viée gir hudng gap khé khan. Neo giit thing miii vé méot bén lam
chidm trém tdi cha tau cho di may chinh dang & vong quay cao, hay ndi cach khac,
c6 thé sir dung cac vong quay cua may cao dé tang hiéu qua banh 1ai ma khéng cén
ting trém toL.

Khi diém quay (Pv) di chuyén lén phia trude, trude hét [Am cho l4i tau quay
trong mot dién tich réng hon khi khdéng c6 neo, nhung toan bé duong kinh quay tré
lai duwoe giam nhidu. Viée bé 1ai gitr hudng trr nén chinh xac hon, con tau d& didu
khién hon do su di chuyén cta mili d3 bi han ché va dong chay bao trim 1én banh
1ai 16n hon vi téc dé so voi ddy 1én Luc hit & hong tau phia sau tao ra dao hudmg,
tha neo xudng, miii duoc giir thing thé. Banh l4i tré nén c6 hiéu qua hon va lam cho
lai di chuyén ra xa bdr. Viée dao miii 83 bi ph4 v, tau hanh trinh an toan.
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Hinh 3.13. Str dung neo dé pha v& sw dao mii.
1. Lwrc hat vao héng tau phia tai gay nén dao mii.
2. Tha neo xudng, miii s& duoc thdng thé.
3. Tang hiéu qua banh Iai, do vay lai sé duoc di chuyén ra ngoai.
4. Viéc ddo mii bi pha v, tau hanh trinh an toan.

5. Sit dung nco dé quay tré

Neo la thiét bj tre gitp rat co hi¢u qua cho viéc quay trd, khong nhimg cho ca
khi tau dang nco ma ca khi dang chay.

(a) Huwéng dong (&)

Hinh 3.14. S& dung neo dé quay tré tau xudi dong vé nguwec
dong (a) va ngwoc dong vé xudi déng (b).

Néu tau dang chay xudi nudc ta phai giam may va cho tau chay sat vao bo déi
dién voi phia dinh quay, ddng thoi chuin bi neo mui. Bé lai vé& phia man can quay
tré. Khi miit tau da quay léch khoi hudéng cia dong chay thi dimg may, sir dung trén
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vira dii dé tha neo (hinh 3.14a2). Khi neo da tha xong ta vAn dé banh 14i vé& phia
man tha nco (hinh 3.14a3), xdng lin tir 1.5 + 2 1in d6 sau rdi ham lin lai. Duéi tac
dyng cua dong nude vao hong tdu man phai, banh lai va lyc gilt cua neo s¢ 1am cho
mili tau quay. Khi tau quay duge khoang 120 so véi hudng ban diu ta kéo neo, cho
may chay tdi di theo hudng dd dinh ¢hinh 3.14a4).

Néu tau dang chay nguoc nude, ciing tidn hanh tuong tu nhur trén, nhung sau
khi tha neo phai (hinh 3.14b2) va neo da bam day chic chin ta vin dé banh lai vé
man can quay (man phai) cho may 1Gi that cham. Lac dé lai tau s& tiép tue quay
dudi tac dung cua banh 1ai va may chan vit. Khi tau quay duge 1207 ta kéo neo.
diéu dong theo huéng di di dinh (hinh 3.14b3).

Truong hop tau dang neo ¢ khu vy chidt hep ma mubn quay tro tau trén neo
ngudi ta tién hanh nhu hinh 3.15. Dau tién cho may chay téi thit cham va bé [
sang trai dé miii tau quay trai nhe (nhdm lam cho cing lin). Sau d6 bé 14i phai tiép
tuc cho may chay ta1 thit chim tau s€ quay tré quanh nco sang vi tri (2). Khi tau da
quay so vai hudng cii khoang 120" (hinh 3.15) kéo neo hanh trinh.

l
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Hinh 3.15. Tau quay trér trén neo.
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Chwong 4

DIEU DONG TAU RA VAO CAU, PHAO
%%m

4.1. BIEU BONG TAU TIEP CAN PIEM BUOC VA HANH TRINH TRONG
CANG

4.1.1. CAC YEU CAU CHUNG VA NGUYEN TAC CO BAN KHI CAP CAU

Dua tau vao ciu la qua trinh dua tau dén tiép cdn cau va cé dinh bang cac day,
nhim muc dich béc d& hang, dén khach, 14y nhién lidu... Vi vy mudn cong viée
cip ciu cé hiéu qua thi céng viée chun bj phai hét sirc chu dao.

Thuyén trudng va céc si quan phai nghién ciru k¥ tinh hinh khu vuc ma tau
dinh cép, nham dua ra cu thé ké hoach cho qua trinh didu dong nhu xem xét dg sau,
chit day cau, cOng trinh cang, gi6, dong va cic yéu 16 khac.

- pt o - - A
1. Nguyén tic co ban cia cip ciu

Phai dam bdo an toan tuydt ddi cho tau minh, cho ciu cang, cho cac tau khdc.
Tranh va cham hong héc cho ca tau minh va cac chuong ngai vat khac.
Théng thuomg phai dua tau di nguoc gidé, mrée hay ngugc cd hai, tuy nhién cé

truong hop phai cdp xudi (tau nhd) trong nhitng truong hop dic biét va phai c6 tau
lai hd trg,

Dé dam bao an toan cip cau can phai thye hién nhimng didu kién 1a: luc tac dong
do su tiép xuc gifta tau véi cau khéng duge vuot qua lie cho phep ddi véi than tau
va cong trinh cang. Goi £ 1a téng lrong chiu tai cua thiét b cdu, X Ia hé s6 tinh t6i
diém dat tai léch do x6 tau, anh hudng cua nuée cubn va nhitng hao tén nang lugng

khac khi tau x6 vao cdu (K =0,5 = 0 ,65). con m 1a khéi lugng con tau, ta ¢o:

m.v2

L >K.

4.1)

Tire 1a luc X6 tau vao cdu chiu anh hudng cia khbi lrgnig tau va co ban la yéu
t van tde Ilep cdn V (i 1¢ thudn v4i binh phuorng tée d5). Do db ta cin luu y viéc
tiép cdn vao ciu, néu tau 16n thi g goc tiép cfn cau « = 10° +15°, voi cac tau nho thi
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g6 nay thuong Ién hon mét it (o = 157 + 20%). Noi chung 1a phai chay véi tde d6
that cham, du dé didu khién va dirng lai & khoang cach cén thiét.

Gée vao cu thich hop 1a 10° +15° di véi tau cb trong tai trung binh, 3" +5"
tau khéng 14 (50 + 300.000 tan). Thue té, thudmg phai st dung tau lai dé vao ciu,
néu cé gid ép vao cau (gié thdi vudng goc véi cau tir trong ra hodic tir ngoai vao) thi
g6c vao cdu phai tang 18n, ¢ thé gin nhir phai vudng géc véi cdu. Van tée vao ciu
phu thudc vao lugng ré nudce D.

D (tan) 2.000 5.000 10.000 20.000 40.000 > 40.000

V (nmvs) 0,2 0,15 0,13 0.1 0,1 0,08

2. Cac luu y khi didu khién tiu vao chu

— Cac chu y chung

Trong khi lam viée, thuyén truéng va hoa tiéu khong nén di chuyén voi vang
xung quanh budng l4i, phai yén ling va khong non néng trong sudt qua trinh vao cau.

Tét ca cac khau 1énh lai phai to va rd rang, sT quan trye ca cd nhiém vu kiém tra
tinh chinh xac cua vi¢c thye hién 1€nh cia thay thu lai.

Nén chon mét vi tri d& lam viéc khi diéu dong tau vao cau va khong nén di
chuyén nhiéu khéi vi tri dé cho dén khi tau gin cap cau. Ciing c6 truong hop, nguai
didu khién s& di chuyén tir canh ga bén nay sang canh ga bén kia va di ra sau budng
lai véi buoc di voi vang gip gap trong khi con tau dang vao sat ciu. Viéc lam nay
s& gdy ra han ché khi tiép cin ciu, gay kho khin cho viée danh gia tbe do, ude
lrgng khoang cach va sy di chuyén cua con tau. Hudng miii tau s& duge nhin thiy
r3 rang nhd vao bit ky diém thuan loi nao, nhung néu cir di chuyén vé phia trude va
hai bén thi didu nay duoc thé hién it rd rang hon. Van dé quan trong 1a ngudi diéu
khién phai chon mét vi tri, noi chung la & giira tau va & do6 cho dén khi tau gin sit
vao cau. Khi gin vao cau, do hang hoa va khéi kién tric thuong ting ldm can tro
tim nhin nguoi diéu khién, luc nay ta ¢d thé di chuyén ra canh ga cua budng Iai va
& d6 cho dén khi cap cau xong.

Cac khau 1&nh lai phai dugc bd xung thém bing cac dau hiéu cua tay, sang phai
va sang trai khi can thiét dé tranh bat k¥ sy hiéu nhim nao do su khac nhau vé ngdn
ngir hodc sur vé y. Diéu d6 hoin toan la binh thudng, dac biét 1 trong mot chuyén
di dai, nhiéu kbi thay thu 1ai nhéc lai ding khau 1énh nhung lai quay vo ling nguge
Jai. Néu ngudi diéu khién chi tay v& hudng yéu ciu dong thoi voi khiu 1énh dura ra,
viée 1am nay it khi 1am cho ngudi 141 bi nhim lan.
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Thai d6 lam vi¢c cda hoa tidu bao dam cho mét khong khi trdm tinh dang durece
thyue hién sudt qua trinh cip cau. Thong thudong, néu mét su sai sot trong phan doan
hodc trong hanh dong xay ra, thi d6 la do con ngudi (ré nén qui nén néng va su nén
néng nay s& lan truyén. Néu neuoi didu dong tau cé thé 1a hoa tiéu, thuyén truong
hodc céc sT quan, ché ngyr dugc cam xie dé khong giy anh huémg dén neudi khac
thi s¢ khéng ¢6 sur quat thao din dén lam phuc tap thém tinh hudng da xiu.

Thao Iudn vé ké hoach dén gin va cap cdu ta didu rat tdt truce khi cip ciu,
Thuyén triréng, hoa tiéu cé co hoi dé co thé giai thich cho thuyén vién tau da chuén
bi sdn sang dap tmg day du yéu cau vao cap cau. Khéng nén hy vong rz'mE hoa tiéu
s¢ du doan trirde khdu ténh tay chudng va khiu lénh lai mot cach chi tiét, nhung
phai hiéu rd vin dé la:

~ Viée dén gin, sé bao 2dm bit ky yéu ciu riéng nao v¢ didu déng may va vi tri
Cac tau lai.

— Ilinh dang ciu bén. ké ca bt ky van d& dac biét nao nhu vi tri coc bich khong
dam bao. Céc tau phai diéu dong quay vong va bat ky su han ché vé khoang tréng
bit thuong nao. Ddy 1a co hoi dé nghlen clru cac van dé ¢o kha ning xuit hién va
hiy bo viéc vao ciu, néu cam thiy rang viéc vao cdu nhu viy la khéng an toan.
Khéng nén chd doi cho dén khi con tau trugt 18n mdt nira va dang bj dat vao ciu &
phia saun liai mot dua ra quyét dinh.

— Quan tam dén bat ky yéu ciu dac biét ndo nhu sy cin thiét phai sor dung neo
hodc bit ky mot sy chi huy bt thurong nao vé bude day.

— Dur tinh dong chay va gié ¢ cdu. Didu nay thuong khac cac gia tri da duoce chi
dan trong lich thuy tridu. VAin dé nay t6t nhét 1a tim hidu qua hoa tiéu, ho i nguoi
am hi¢u va ¢6 kién thire vé dia phuong, di¢u d6 s& tao nén vi¢e du tinh chinh xac.

— Tinh toan thoi gian dén — Duy tvi tdu irén luong trirée khi vao céu

Khi tinh toan thoi gian dén, ngudi didu khién tau thuémg ¢b gang dén chinh xac
nhu lich trinh va khong cho phép thém thai gian cho nhitng sy chdm tré khéng biét
treée. Bat ky mot ly do bét dic di nao phai dén som va phai diéu ddng tau dé duy tri
con tau trén ludng trong mot khoang thoi gian nao do [a duong nhién. Con tau ¢é
thé dé dang mat dén mot tiéng ddng hd dé di hét mét hai ly cubi cing t6i diém da
dinh trudc, do vay khdng cé mét Iy do gi ma khéng cho phép mot khoang thevi gian
ngoai I d6 khi 1ap ké hoach chuyén di.

Thuyén truong hogc hoa tidu c6 thé:

— Tha neo v&i 50 luong lin ngdn, néu cé dong chay nguoe,
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— Cé ging chay tau trén neo ¢ cac tbe do may thip, gitr vi tri va hudng trong
ludng, dit ¢6 gié manh thdi ngang 1au.

— Giir tau tai ¢ mdi bén mii (néu cdn), st dung may khi cén thiét vira di frong
khi cdc tau lai giam trém 161 & muee t6i thidu.

— Can thiét ¢6 thé 10i va téi nham lam cho tau chi chuyén dich & muce thap nhat
trén Judng.

Hon nira. khi dén sém. thuyén trrdng ¢6 co hdi dé thue hanh bit ky hoic tét ca
cac viée diéu dong nhur vay dé mai diia thém cde ky nang di¢u khién va ty tin hon.
Finh trang dén sém khong ¢6 van dé gi anh hudng 16n, nhung dén mudn dan dén
chd ngudi didu khién tau phai sir dung tde dé qua mire, dé la ke thu xdu nhat cua
ngudsi dicu khién.

— Toc do khi dén gin

Sur khac nhau chu yéu gitra ngudi méi didu khién va ngudai didu khién ¢6 Kinh
nghiém la tde d6 e ho lam viée. Ngudi didu khién thiéu kinh nghiém, néi chung
lam vi¢e qua nhanh. Khéng nén coi viée tang téc dd twong duong voi vide tang
nang luc khi [am viéc.

Khi bat ddu dén gin cdu, nén giam tde d6 vira du dé dam bao tinh an lai. Téc do
nay thip hon nhiéu so véi tde d6 ma cac nha hang hai di dua ra. Thuc ra it khi ¢6
mot con tau ndo lai khong an 1ai & téc d6 2 hai Iy/gis, néu str dung banh lai trong
didu kién binh thuéng. Hon nira, bing cach stt dung may chinh trong cac khoang
thei gian ngin véi viée dwa nhanh banh 1ai vé moét bén thi cho di con tau ¢6 tinh
ning diéu khién xdu nhét cling s& thue hién duge. Cling ¢é thé iro gitp thém bing
cach sur dyng tau lai hodc neo chir khéng nén tang trém toi. Néu khong chéc chin vé
téc do thi phai giam hét won. Khi dé ching ta da lam chi vé tée do va sau d6 cho
tau chay t61 theo y8u ciu vai trém t6i nho nhét dé cip ciu.

Mot s6 tro gitp sin cé dé ngudi didu khién tau c6 the diéu chinh tée dé la:

— Tde do ké Dépulor dua ra sb chi tée do tuyét déi.

~ Vi tri xac dinh bang Ra-da hodc hudng ngim biang mat.

— Vi tri dong nudce chay nguge lai hudng tau dang tét do chan vit tao ra.

— Quan sat cic vit thé di qua va so sanh vai cac khoang cach di biét.

- Téc db duoe chi bao bdi cac thiét bi dinh vi nhu GPS hodc DGPS...

Loai 16¢ do ké Dép-lo mét tia va ba tia 1a thiét b rat co gia tri trong vige tro
gitp didu déng tau, dic biét khi cac tau ton di chuyén thi yéu cau sai 36 toe do cho
phép phai nho.
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Vi tri x4c dinh bing Ra-da hodc ngim bang mit thi khong thudn ti¢n va khong
du chinh xac dé xac dinh tée dd trong tinh hudng cip ciu.

Vi tri cna dong nude chdy nguroc lai tau la dong nuréce sinh ra khi chén vit quay
Iui, rat hiru ich cho diduy dong & cac tée dé thap. Theo kinh nghiém:

— Néu déng nuée d6 di chuyén cting vai taa khi tau lui, thi téc d6 tau dang vao
khoang 3 hai ly/gi¢ (hinh 4.1, (1)).

- Khi dong nuée bat diu di chuyén v& phia trude & hai bén man tau, thi téc do
tau vao khoang 2 hai ly/gi¢ (hinh 4.1, 2)).

— Khi dong nude dé chay dén giita tau thi tau gin nhu dimg yén trén mit nudce
(hinh 4.1 (3)).

™ @) __,(.3),]

Hinh 4.1. D doan téc dd t6i khi ta 1ai may.

— Téc do 2 hai ly/gio 1 tde d dén gin pht hop cho ¢& tau trung binh, né rit
thudn tién khi ban dém ta rei mot ngon dén 1én mat nwée e chay 10i, ¢én khi nhin
thd) vi tri ctia dong nude chay nguoe lai, nghia 12 lic nay téc do tau da duoce giam
xudng 2 hai ly/gid (hinh 4.1),

Mot vai kinh nghiém khi quan sat sir chuyén dong tuong ddi cia cac var thé di
qua d¢ du doan téc do tau, nhit 14 cac thuy thu c6 kinh nghiém co thé dung méit @é
xét doan tée d¢ vai d6 chinh xac dang ngac nhién! Nén du doéan tée d6 cua tau minh
hic dén gan khi cé co héi va so sdnh véi tde d6 duoc chi thi trén téc do ké Dép-lo,
ho#c tinh toan toe dd cua tau bang khoang thai gian cén thiét dé di qua doc theo mdt
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cAu ma ta da biét duoc chidu dai cau, hodc so sanh du tinh cua minh voi nguoi diéu
khién ¢cé nhidu kinh nghidm nhu hoa tiéu cang. Théng thuomg, két qua ciia su phan
doan thi thiéu chinh xac nhung nang luc dé xét doan tée do tau véi do chinh xac
phit hop s& tao cho ching ta mét sy tu tin va lam cho chung ta tr¢ thanh mét nguoi
didu khién tau cé nang luc.

Khi dy doan tdc do tau bing cach quan sat mot vat thé & truc ngang hodc gan
phia sau truc ngang tau mdt chut. Do ao anh thi giac xuét hién lac ta nhin vé phia
truée, cac vat thé ¢ trude tryc ngang dudng nhu khong di chuyén va néu ta sir dung
chiing nhu mét vat chuan khi vao cau thi rd rang tau ta dang di chuyén qua nhanh.
Cé ging thyc nghiém nhiéu lin dé dap img nhiém vy cia minh ciing 1a mt cach
nang cao tay nghé. Plng trong budng 14l ban dém, khi ma té¢ dé tau hau nhu kho
nhan biét duge. quan sat mét vat thé ven bo & phia trude truc ngang, giam toc do
tau téi mire nho nhit. Bay gid, hiy quan sat phia sau chinh ngang xem thyec té€ minh
di chuyén nhanh nhu thé nao?

Nhin biét téc d6 tuyét ddi bang mit co thé khé khan nhung ¢ thé dua vao kinh
nghiém dé phat trién k¥ ning ning cao do chinh xic cho minh. Vi du ¢ kénh dao
“Panama”, cac hoa tiéu sir dung anh sang dén huynh quang dai duwge roi sang & hai
ber kénh dé du doan tde d6 tau. Bang cach xép thing hang lan lwot cac vét sang voi
mot vai diém chuén trén tau nhu cia s6 budng 14i, dém thoi gian khi toan bo vét
sang di qua diém chudn do, that dang ngac nhién do chinh xéac ciia toc do du doan
do duoce xac dinh nhu sau: vét sang di qua trong hai gidy thi the d6 2 hai ly/gid.
Nher cac thiét bi trg gidp hang hai va cac k¥ ning cta hoa tiéu trong kénh, noi ma
lich trinh di lai cta tau va thoi gian phai hét sitc nghiém ngit, s& tao cho ho ning
luc dé di chuyén tau cé hiéu qua nhat.

Ngudi didu khién tau phai phin biét gilra tdc db tau so vai day va tée dod so véi
mat nude. RS rang 1a the d6 so voi day dé xac dinh téc do khi tau dén ciu, con the
do cua tau so voi miat nude thi ¢6 tac dung trong viée xac dinh hiéu qua cua banh
lai. Cap cAu nude nguge 1a mot 1gi thé vi ngudi didu khién co thé l1ai tau véi the dd
so voi cdu & mirc nho nhit. Cip cdu xudi nude tao ra tinh hubng dbi ngugc véi
nguoc nirde va yéu cdu k§ nang ¢ mirc dé cao hon, phai c6 kinh nghiém va hoan
canh thuin lgi méi thue hién dugc.

— Giam t6¢ dé sém:

Tée db tiu dic biét quan trong khi dén gin vi mét con tau s& giam tinh dicu
khién khi sitr dung may 10i dé pha trém tdi. Néu téc dd duge duy tri & mic nhd nhét
khi cin thiét ¢6 thé sir dung may ma khéng phai vao cdu véi trén 161 qua mire. Néu
téc 40 khong giam som khi dén gén, ngudi diéu khién s& cam thiay minh nhu dang
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nam dudi mét con hd, nhidu khi rt nguy hiém. Cin thiét phai giam tbe dé va du sao
cling sir dung may 1&i dé diéu khién tau khi dinh huéng vao cau.

Nhiéu ngudi didu khién tau da thue hanh dimg tau khi cach ciu mét than tau.
déc bict vao ban dém trong ditu kién du tinh tdc dé tau rat kho khan. Tiép theo ho
chac chin coi tde dé tau ta bang khong, rdi st dung may theo yéu ciu ma khéng cén
quan tdm dén viéc vao ciu vai te do qua muc.

2. Tiép céin ciu

Viée vao ciu tt dep. thue ra bit ddu trong ma§t khoang thoi gian dai trude khi
con tau cip man vao cau. Vide dua duoce con tau dén gﬁn cdu an toan, tur thé thudin
loi s& quyét dinh 1/3 ¢cdng viée vao cau. Néu tde do da duge giam, con tau ¢6 hudng
phu hop voi cau hoac bén taa. rdi no thing thé vao sao cho khong bi di chuyén sang
mot bén. €6 thé noi. 1ac nay. chinh bin than con tau, thue té coi nhu da cap cau.

Khi ciip cdu man phai, gia s ring tau co chan vit chiéu phai. tau tiép can chu
chi nén & mdt gée nho so véi cau. Khi lui may dé pha tron t&i cudi cung cua tau thi
tai tau sé di chuyén sang bén trai, do vay néu 1au vao ciu vai mot goc dé lan, s& gap
rhidu kho khan khi ta €p sat tau vao ciu. Do la ban chét tr nhién cua con tau khi
lui, trang thai nay dwgce ting 1én do dong nurde chay nguoc sé trio 1én gitfa bén man
tau va cau. Vi Iy do nay. mét tau diy hang mén sau. khi ciip cau man phai. thong
thuemg s& yvéu ciu mot tau laj & phia sau dé giir i ép vao cau.

Clng con tau d6 néu ¢ip man trdi, nén duy tri goc vao cau lém hon, Xap xi tir
1015 so véi cdu, mii hudng vao diém cna cdu ma sau khi cdp xong tau & vi tri
trong cau thi dé 1a vi tri bubng l4i (thuong 1a diém gitra tau) (hinh 4.2). Sau khi may
chuyén sang lui dé dung tau, 1ai tau s& di chuyén sang trai lam giam goée dén ciu.
Cubi clung, tau gan nhu song song v&i ciu. Bang cach s dyng lai trai va téi nhe
may tng ti mdt dé chan lai viée lai quay trai khi vao sat cdu. con tau sé& dén duoe vi
tri mong mudn ma khong can tau lai phia sau.

S& c6 mdt s6 su cai bién dbi voi goc chii yéu khi dén ean déi véi cdp man phai
hodc man wrai vao cau, phu thudc vao:

~ Hudng, cip gi6 va hudng va tée do cua dong chay;

— Mon nude va man kho cua tau;

- Cong suit chia may chinh va cac dic tinh diéu khién tau:

— Bé mat dimg clia cdu bén la dang h¢ "Pier" hay dang kin hoan toan "Solid" va
hinh dang vat ly clia cau;

- Bieu kién trg giap san ¢6 thich hop cua tau lai;
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— S ¢H madt cva cdc tau thuyérl khac trong cau hay trong du tau. gﬁn vl 111 nei
tau minh cép.

Nhimg véu té nay anh huong hoan toan dén vile cap cdu. Bang viée hiéu cac
bude chinh cua viée didu dong tau. khi dén gin céu theo cach phii hop, nguoi diéu
khicn tau ¢é thé st dung cac kién thirc chuyén mén tbt nhit dé diéu chinh theo tinh
hudng hién tai. Noi chung, thdng thudng cae tau khi dén gin ¢6 thé hodc 1a mét cau
¢6 két chu tao thanh mot goc vdi ludng hodc la mot cdu song song voi lubng. Vi
vily. con tiu ¢6 thé cap mili hode lai vao chu trong tinh hudng xudi dong hoac
nguge dong.

4.1.2. CAP CAU BANG MUI VAO TRUOC

Khi cap ciu bang mii. thuc ra 1a huéng mii tau vao cau, nhanh chong dua day
1én by & khoang cach xa nhét c6 thé duoc (hinh 4.2). Van dé don gian cua viéc cip
nay la lam giam dén mirc thap nhat bat ky su di chuyén sang bén. khi con tau dén
odn cau. Goc tiép can khi ¢ip man phai hay man trai ¢6 thé tang 1én hoac giam di
tiy thude vao hudng tréi dat v& phia trirde, sau. hay ra xa ciu do tac déng cua nude
va gid, ngodl ra cling nén cha y dén hiéu tmg chan vit. Noi chung vai chdn vit ch
dinh chiéu phai thi géc cap cau man phai bao gior cling nho hon ge cap cAu man
trai. Néu nhimg hre tac dong nay qua mirc cho phép dé vao cip ciu an toan, con tau
¢6 thé tiép can vao nhd mét qua dém néi chdng va hodic cic day cot chdng va & goc
cdu rdi tién vao cdu bing cach sir dung mot day chéo vai may hodc bang tau lai diy
miii dua tau vao cau (hinh 4.2). Ngay nay, cd rit nhidu tau 16n nén viée su dung
may két hop véi diy chéo theo cich ¢6 dién dé dua tau vao vi tri cu thye t¢ la
khong lam dugce. Noi chung, trong cac truong hop ndy thuong phai st dung tén lai.

x Vi tri budng Iai Vitribudng lat © g
‘

— ==
L
-

S

Hinh 4.2. Hwéng miii vao cép cau.
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4.1.3. CAP CAU BANG LAI VAO CAU TRUGC

Khi cap ciu bfmg ta1, ta str dung tdm quay cua tau nhu mot diém gia dinh dé dir
tinh khoang cach lai tauy sé quay qua gbe clu va didm ma tau bit diu 10 khi & vl tri
quay xong (hinh 4.3). Goc tiép can thi it quan trong khi ta lui vao trong cdu vi ¢cé

cac tau lai diéu khién. Bai vi 14i tau c6 xu huéng nga trai khi may lui (chan vit
chi¢u phai). nén cin phdl vao ciu man phal vot mdt goe nhé 1a tét nhat. Néu cac tan
lai duy tri goc vao cdu nhu vy ma ¢o van dé, ta c6 thé ding méay va banh lai két
hop dé tro ginp, toi may trong mot khoang thoi gian vira du dé di chuyén dusi tau
vao huéng mong mudn, nhung khong qua lau dé con tau ¢é (rémn téi. Hinh 4.3 cling
chi ra céc tan lai & vi tri mii va 141, tau lai lai cling ¢6 thé ser dung ¢ phia lai tau khi
cip cau bing 1ai. Phuong phap ndy ¢6 nhiéu lgi thé. May tau cé thé sir dung chay
téi cung véi banh lai dé gitt hudng tau, trong khi (au lai lién tuc duy tri & phia 14
bang cach chay kéo nguge véi hudng cua may tau. Ta ¢6 thé coi nhu tinh huon;:,
nay la dung tau lai theo phuong phéap bude diy qua 16 x6-ma chinh gifra miti/14i.

Vi tri tam quay sao cho Jai quay khéng bi ____,®
virong va tau sé dwoc kéo doc theo céu

ra ngoa.
[ o § .E
o o
Co6 thé si¥ dyng tau lai kéo tiv
lai thay cho viée day & man
phia sau
= o
g

Hinh 4.3. Cap cau bing lai vao trwée.

Ludn ludn tranh dimg tau lai diy lau, din dén tau di chuyén qua mirc v& bén
cdu, ¢6 thé va cham vao céu. Viée di chuyén vé mét bén nhu vay s& lam cho nguoi
di¢u khién it kinh nghiém rat kho quan sat va xi ly Mot nguot can bd hang hai sé
khdng bao gior tré thanh mét nguoi didu khién tau néu chua cé kha ning danh gia su
di chuyén vé mot bén.
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Tau lai miii tét nhat la chi bude ddy doc miii vao tau 1én dé d& dang theo sau tau
[6m khi vao ciu, tau 16n kéo 18 tau lai & vi tri miii ngang nhau. Tau lai t&i may dé
hudng tau 1on vao cau theo véu cu ma khong cin phai dit huong tau vao cau, dé
chi 12 két qua tau lai (thue hién tao nén ma théi.

4.1.4. CAP CAU NGUGC DONG

Cap cdu man phai hay man trai ngugce dong 1a céng viéc khong phire tap lam.
nhu dd miéu ta & phan dén gin. nhung ¢6 modt vai didu chinh khi co 10 va dong.
Théng thudng, xudt hién dong nuoce quan & cAu khi tau cfip cdu. dong nude nay co
huwéng nguge voi dong nude trong dong chay va nd gan nhu chay song song vai
hiréng mili tau. Dong nude chay quan nay dugc tao ra do sy lién két cua dong nude
xoay duge tao nén doc theo bo hoidic khu vure ndng can, né hau nhu tdn tai gitta cau
va vung dém thuy luc, do la viing nurde gifta vo tau va khu vuc néng can cta cau.

Chon dé lai day chécI
[¢] o) fol (

Hwéng déng E 2

Hinh 4.4. Cip cau bang cach trwot doc theo cau khi cé dong manh.

Ving dém nay hoan toan nhin biét duoc khi bé mit cua thanh ciu kin, hoic
ean kin & cac loai cau phai dung mét két cdu ngin & phia sau cac dém va dé ngdn
vl b phia trong. Dong chay quan nay nén duoc dw tinh khi 1ap ké hoach dé cip
cau nhét la khi cdp man vao va giit ching & vi tri d6 cho dén khi buge dy xong.
Cac thiét bi san cé ginp cho ngudi didu khién dé hoan thanh cOng viée nay, nhu tau
lai, sir dung neo hodc cic day ngang tét. Khng nén mong doi ring dom gian li dua
tau dén ciip cu va tau s& & vi tri d6 ma khong ¢6 sy trg gitp nao cho dén khi cic
day da dua 1én bo.

4.1.5. CAP CAU XUOI DONG

Viée cip cau xudi dong it dugc ap dung, trr nhimg diéu kién hoic ly do dac
biét. yéu cdu ké hoach va k¥ nang cao hon. Tau hudng vao ciu va Wi vao ding vi
tri dinh cap, khi c6 trén i dén dang vi tri dinh cap s& dung lai. Néu nguoi dicu
khién suy nghi cong viée nay nhu vay, trude hét con tau sé lii nguoc dong vao ciu.
Cong viée diéu déng trér nén dom gian hon nhidu.
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Hinh 4.5. Cap cau xubi dong (cac tau lai tao thanh moét goc voi tau va gilv
cho tau vao cap man va chéng lai s tréi do dong).

Viée dua ngang con tiau vao cau duoe phan cho hai tau lat da budc chit vai tau,
déng thai pha tron toi, Tiép tuc (i may trong khi gitr cho 1ai tau tao thanh mét goc
nho hudng vao ciu va khi tau da ¢o trén i so véi nude (1au da ding yén hoic gan
nhu dimg yén so vai day), dong chay ¢ man ngoai s& day tau vao cau (hinh 4.5).
Chi sir dung tée do vira da dé gilr tau ¢ ding vi tri va dung tau lai dé didu khién tau
ciip vao cau nhu khi ¢ip neurge dong.

Mdt khi da ap man vio céu. cac tau lai s& giit cho tau chéng lail dong nude xoay
& cAu. ST quan sau lai phai luu y khéng dé chan vit bi vudng khi xOng day vi may
tau lién tuc duge st dung dé giir cho tau ¢ dung vi tri chéng lai tac ddng cua dong.
Cic tau iai cling c6 thé gitp d& il tau lon & ding vi tri bang cach tao vii dong
chdy mot géc con hon 1a tao thé vudng poc v vo tau dé day. Lue diy do chung tao
ra gilf tiu nim ap sat vao cdu ngioce véi dong chay (hinh 4.5).

Cip cdu xudi dong nhidu khi ciing khong ¢6 viin dé gi tom. can nha ring con tau
ludn ¢ du kha nang 1ui vao ding vi tri. Bang cach didu chinh goce gitfa 1au va dong,
lai hwrdng vao cau, di chuyén theo hirdng @6, 141 song song voi ciu dé chin lai s di
chuyén vao phia cdu hoic di chuyén ra xa ciu, con tau da duoc ¢ap cau an toan vi
hidu qua. Bit ky vin dé nao phat sinh khi ¢éip xudi dong, thong thurang 1a két qua do
viée b ging ddy tau vao cap ciu bang cac tau lai chir khong dé cho dong ép tau vao
chu. Tau thoat khoi tay ngudi dién khién do dong tac déng. Str dung tau lai chi 13
tro gifip dé giir goc hudng can thidt khi tau vao cip cAu.

4.2. CAP CAU S DUNG TAU LAl
4.2.1. CAP CAU NIO SU HO TRO CUA TAU LAI

Néu tau lai tror gitip cho viéc eap hodc rai cau, théng thuonge, nd s& duoc bude
vao phia miii hosic sau lai bang hai ddy. Day diu tién duoc dua [én tau, kéo 1én phia
trirde va bit vao coc bich san boong, duoc goi la day doc miti caa tau lai, duoe bude
chiit vio cpc bich ¢ trén boong. ¢6 tac dung khi tau lai lai. Do khi tau i ¢é kéo mii
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hodc 1ai tau lon, diy nay sé chiu sire cang 1on, do vy phai bit vao coc bich trén tau.
Cling ¢6 truong hop, sT quan ¢ phia miii hodc lai tau dd dua day nay budc vao mot
sung bo nho ¢ man gia hodc thiét bi khong phu hop khac., didu d6 vuot ra khoi su
quan sal cua thuyén truong tau fai. Khi tau lai hui, day tau lai bude trén stmg bo do
s& ¢6 thd kéo dé ca man gia (¢ the bat ra khoi man gia), gy nguy hiém, thuong
vong ¢ho naudi trén ca hai tau, Day thir hai (rat it khi ding) dwoc tau lai dua lén tau
l6n thong qua san boong mili tau lai, goi la ddy chéo mit cua tau lai va no duge dan
vé& phia sau ctia boong tau, duoc tau lai sir dung dé gitr vao vi i dé day.

Néu con tau lui hoac truot i & khu vie cAu nao do., cé thé budc thém mot day
doc 14i. d€ tau lai khong bi quat tra lai, kbhi tau fon ¢o trom lui. Tde dé khi lui phai
duy tri & mite nho nhit khi tau lai tao nén maot goc vudng vai tau lon, vi vai mot tiét
dién hinh hoc nhu véy. néu tde do tau ting s& lam tang sirc cing cac day lai do siie
can qua lon, Hai thuy tha tau lén, fudn & vi tri sin sang dé cai day lai mdt cach
nhanh chong khi ¢o tin hidu tir tau lai va xéng day lai ra v&i mot day méi xudng tau
lai. Néu day khong coi ra kip thoi, thi tau lai hodc 1a khdng thé vao vi tri tam viéc,
hoac day lai bi kéo dut boi stre cang diy khi tau lai va tau lon didu dong. Thue té co
thé xay ra nguy co day doc lai cua tau lai co thé vudng vao chin vit tau lai. néu

thong tin gitra hai tdu khéng day du va hop ly.

Day cheo mii

G~

Day dog lai (néu /

can)

Day doc mui

Hinh 4.6. Cach budc day vao tau lai loai mdt chan vit.

Béi voi tau lai hai ¢d chan vit, ¢é kha ning trong diéu déng. nén thuong chi
bude vao tau Ién mdt diy ¢ phia mii tau lai [En min tau lon, (co thé st dung duoce
hai may d¢ day vnéng goc véi tau ton ma khong can diy chéo miii clia tau lai).

Nhitng tau lai ¢6 déng co diy dang mé cho phép diéu dong trén moi hudng ma
chi can dua mot day lai 1én tau. Day nay cho phép tau lai 1am vi¢e tu do thoai mai.
vil ¢o it nhidu hitu ich cho nguoi didu khién tau. Loai tau lai dicu khién rét khéo
I¢o "Voith Schneider”, ¢o thé 1am moi vide ma loai hai chan vit van lam, vu diém

nita 1a né cé thé ¥am viée (day theo hudng cta chan vit miii 1ai) day vuong goc voi
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tau khi tau dang c6 trém t6i. R& rang 1a khi & vi tri vudng goc va sat vao tau [ém. néu
ta ting cong suit tau lai, thi co thé di chuyén dugc tau 16n theo hudng yéu cau. Cac
loai tau lai diéu khién khéo léo nay ciing cé thé 1am vigc sat phia lai hodc sau l4i cua
tau lom. boi vi tinh ning diéu dong coa chiing 13 ¢6 thé quay vong quanh mét diém
& miil hodc khu vire cong & phia ldi tau. Néu diém cudi cung cva phan lai ma tau lai
co thé lam viée cang xa thi cang tang hiéu qua cua viée gitp de di chuyén tau.

Céc tan lai co dong co diy dang mo thudmg gilr day lam viée cta ching trén

mot trdng tén co cong suit vira phai dé thu vao hodc x6ng ddy ra khi lam vidc. Vi

vy tau lai cé thé thay ddi vi tri ma khéng bi glam hi¢u qua va co thé lam viée tai
nhiéu vi tri xung quanh mii va lai ma khong cin phai di chuyén day lai.

4.2.2. LIEN LAC VOI TAU LAI

Cac tin hiéu duoc dua ra bang coi cam tay hoac coi tiu, '[hOI’lL thudng mét sé
cang trén thé gidi qui dinh nhu sau:

— 1 tiéng coi: Néu dang diy hoic i thi dirng lai. Néu da dimg thi tiép tuc téi
vGi cdng sudt binh thudmg.

— 2 tiéng coi: Lui voi cong sudt binh thudng.

~ 1 tiéng coi dai: Tei that cham.

~ 1 tiéng coi ngan: Tang hét ¢Ong sudt, toi hoidc lui tay thuge vao hudng ma
hién tai tau lai dang lam viée.

— 1 tiéng daj va 2 tiéng coi ngén: Giai phéng tau lai (cdi diy tau lai).

Thiét bi Ra-di-6 "UHF/VHE" dang bd xung thém hoic thay thé dan cho coi.
Ngudi didu khién c6 thé chi din bang 1o n6i cho tau lai dé thi hanh cac ménh lénh
didu dong. Viée st dung céc thiét bi Ra-di-6 di thu duoc két qua an toan hon va
cong vigc ¢o tinh chuyén mon hon vi ¢6 thé chi rd tén tau lai va dua ra nhiéu chi
din ti mi hon cho tau lai. Khi sir dung thiét bi vé tuyén dé lam vi¢e cho tau lai,
ménh 1énh thue hién t6t nhat 1a nhic lai tén tau lai hai 1an dé khéng cé su hiéu nhadm
ma tau lai phai tudn thi theo mot 1énh riéng nhu: "(tén tau lai) t&i hét may (tén tau lai)",

4.3. SIF DUNG TAU LA

Chi sir dung cac tau lai khi cén thiét, va phai 13p ké hoach dé ¢ giam téi thidu mot
cach co tinh todn viée sir dung ching. Hay xem xét Iy do cho véin dé nay, vi tau lai,
don gidn chi 1 thidt bj phuc vu cho ngudi didu khién dé hoan thanh nhiém vy, b
xung cho mdy chinh, banh lai, chin vit mii, 14i, neo va cac day budc tau. Sir dung
tau lai chi khi cac phuong tién d6 khéng hoan thanh chire nang cta minh. Cé mdt s
1y do v& vén dé nay nhu sau:
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Néu con tau dwoc diy va kéo vao vi tri chil yéu bang tau lai, ngudi si quan hang
hai s¢ khong phat trién duge bit ky k¥ nang nao trong didu khién tau, chi hoc dugc
cach str dung tau lai dé day va kéo ma théi. Khi céng viéc dd duoc 1én ké hoach,
can thidt phai str dung tau lai & muc tdi thiéu. Ngoai tau lai ra con co thiét bi phu tro
thém. néu dugc yéu cdu — diy chinh 12 mdt 1a bai trong tay ngudi diéu khién. Viée
st dung c¢ac tan lai 1a can thiét khi niang hue du phong nay bi maét. Khi da budc tau
lai va 1am viéc, gid sir ring cac thiét bi nay chua siin sang thi tau lai s& bd xung vao
bét ky vén dé gi ¢6 thé phat sinh.

Duong nhur ¢6 mét s khdéng may mién 1a m&i quan hé nghich gilra nang Juc
didu khién tau va kha ning sin cé cua cac 1au lai co céng suat lém. Khong yéu cau
k¥ ning 1on dbi vdi mot con tau cip ciu & didu kign binh thudng ma chi can mot it
khén ngoan chung nhét va mét vai tau lai c6 cong suét lém 1a c6 the day va kéo con
tau d6 vao dang vi tri. Khi xem mét hoa tiéu hodic mot thuyén trudng c6 kinh
nghiém diéu déng mét con tau, ho lam cho né phai thi hanh cac yéu cdu cia minh
ma khéng phai lam am 7 hodc bdi réi chit nao. Chi ¢6 cach dé phat trién k¥ ning do
la phai diéu déng con tau véi su trg gitp nhod nhat.

Nhur di noi, khi ta I0i tau lai, thi cing lam giam luén téc d§ t&i cla tau lon va
chi don gian 1a ta kéo mdt tau lai doc theo tau voi phan voé tau chim sdu cia né hop
van duong 1dm doc tiu mot goe nao do6 thi cung 6 tac dong lam giam téc do. Cha y
ring hidu qua lai trai nguoc néu ta cho u lai chay vé phia truéc.

Lire cua tau lal s& lam ting tdc do cha tau 16m, boi vi mot phin nang luong cua
no s& dung dé day tau tién toi. Co thé tinh toan bing bidu d6 vecto phin trim cua
téng luyc dang duoc tao ra bai tau lai dang tac ddéng vao mot hudng nao dé ma ta
mong mudn dudi mdt didu kién nhéat dinh. Nhung trong thurc té chi cdn hiéu ring
tau lai co hon mot tac dung dé cé thé str dung cac anh hudng ctia né mdt cach co loi
nhét (hinh 4.7).

o9 = ]

X

Hinh 4.7. Cac lyc do tau lai sinh ra lam cho tau dich uyén
sang mot bén va i,
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Mat khac, viée day va kéo co hiéu qua ddi vdi mili tau. Mol tau lai ¢ thé durgre
str dung dé tac dong theo tau khi diéu khién, bﬁng cach diy miii bén nay hoiac bén
kia tirng ti mot dé didu khién iu theo y&u cdu. Tau lai kéo 16 miii va chay tdi. U vao
mii bén trdi, di chuyén mii sang phai, vi vay ai tau Ion quay sang trai. Néu day o
mii bén phai thi tac dung nguoe lai.

Tau lai mii duge st dung dé giir tau cap ciu cho dén khi cdce diy da dua 1&n b
va ¢d chit. Bang cach gilr tau lai & mét gée nao dd so vdi tau. con tau ¢é the dugce
gitr chiit chong lai dong nudce chay nguge. xudi. khi vao cap ciu, cho dén khi cac
day buge xong.

Tau lai phia sau hodc tau tal sau ki (néu ¢ vi tri sau fai). duoc bude trong tu
theo cach cua tau lai mii, nghia la co6 mot day doc va mot day chéo. Tau lai loi va
diy ti vio vo tau theo cach trong tu nhu au lai mai. nhung ¢6 diém khae nhau quan
trong la tau lai phia sau ¢6 tac dung nhu mét lye cin lam giam hidu qua caa banh lai
diic bidt o cic tde dd thip khi nguoi didu khién dang ¢ ging di chuyén lai sang mot
bén ma khong ting tde dé.

o]
O
...
o ok \ Ca than tau lai ¢6 tac dung nhw mot
Tac banh lai dang bé goc &
‘—.—.—_
Hudng 1ai tau
&N vao cau
~
~

Hinh 4.8. Hi¢u &ng do tau lai sinh ra khi budc & bén héng sau 1ai,

Tau lai sau 1ai phuc vu didu chinh 14i vao hodic ra & khu vue fai & ciip vao. do
viy né phat sinh mot viin dé cho ngudi diéu khién. Hiéu trng nay tang Ién khi goc
tao bdi mar phﬁng truc doc 1au lai va mat phéng truc doc tau lon ting 180, vi tau lai
¢o tac dung nhur madt banh lai ¢d kich thurde toan bo phfm chim cua tau lai (hinh
4.8).Vi cac ly do nay, 18t nhét la tau lai sau lai khéng can dir vao cho dén khi that sy
cdn phii gitip dos tan 16n, sau khi réi cau nén bo né ngay & thoi diém sém nhat,
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Hinh 4.9. Siv dyng tau lai & hai bén mii.

D61 khi. tau lai s¢ duge bude ¢ mdi bén miil. khi 1au dén gan cau hodc gin cira
au "Ship’s lock" hofic gilr & mot vi tri trong ludng lach (hinh 4.9). Flodc tau lai ¢6
thé 10 hoac 16i. mot minh hoac két hop. d¢é di chuyén miii theo véu cau. Quan trong
Ia. khi ca hai tau lai i déng thoi, 1au van gitr duge hudng cho du tbe do bi giam, vi
cac tau lai Ihi nean can lai irém 1& coa tau. May chinh cia tiu cling ¢o thé duroe si
dung theo yéu ciu. sao cho con tau cé thé didu khién va dimg duge véi sy didu
khicn téi thiéu.

Mot tau lat co the duge bd tri & vi tri sau lai cliia tau va bude hfl11g mot hoiic hat
diy (hinh 4.10}).

L

Tau lai hugng mai tién sang trai: Tau lai hwéng mai tién sang phai
1. Lai tau lén di chuyén sang trai 1. Lai tau I&n di chuyén sang phai
2. MUi tau l&n quay sang phai. 2. Mi tau I&n quay sang trai.

Tau lai lui hét
Tau I&n bi gidm trén toi.

Hinh 4.10. S dung tau lai phia sau lai.

(v tri nay. taw lai Wi dé giam tée do tau, hode tai sang phai hodic sang trai, deé
di chuyén duéi tau, hanh déng nhurr mét banh lai chu déng dé phu giap cho banh tai
chinh cua tau. Tau lai cling ¢6 thé duge sit dung d¢ didu khién ma khéng can may
tau, diéu khién con tan ma khong can phat trién trém toi qua gidgi han. Vin dé nay.
dii duge khuyén ciao & mét sb bai vidt v& di¢u khién tau va déi khi tir cac hoa tiéu ¢
cac cang khong thuong xuyln stt dung tau lai theo cich nay, do no ¢6 mot O i ro
cho tau lai khi bude vao i tau lon, DI nhién, van dé nay khong thuc té. vi du céc
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tau lai duoc str dung & sau lai dé teg giup hang ng,hin tau lon qua khu vuc "Gailtard
Cut” trén kénh dao "Panama" khi tau 16n di voi tde d6 6 + 8 hai ly/gio ma khéng co
van dé gi. Khi cac tau lai lam vi¢e & phia mii tau 1ém dang co trém ti thi ludn ludn
dugc coi ¢ trong tinh trang nguy hiém vi ¢6 thé bi hing hut hodc bi quay tron.

Cac tan 16n nén ludn ludn dé mot si quan va hai thuy thu ding bén cac day lai.
dic biét la khi cac day nay von5 qua dudi tau, trong truong hop ma tau lai phai cai
ddy khi co théng bdo khin cdp. Nhidu khi, thuyén vién cua tau budc day tau lai
xong 14 roi vi tri Judn, lam cho tau lai & phia dudi khéng c6 su lya chon nao khac
ngodi viée phai coi day tir tau lai dé dao thoat. Cac diy lai nay tr6i ndi & gan chan
vit tau Ién — khong phai 1a mét tinh huéng mong mudn.

4.3.1. TAU LAI LAM VIEC BANG CACH DUA DAY LAI QUA LO X0 MA
CHINH GIUA MUI/LAI

Loai tau lai "Shottel” va "Voith-Schneider" dang duwoc sir dung rong rii &
nhiéu cang khac nhau trén thé gid¢i, n6 phi hop va lam tang gia tri cong viée lam o
khu vuce quanh 16 néng neo ma ngudi didu khién meng doi. Cac tau laj thiét ké dé
st dung lam viée bang mot déy chinh giira, c6 cac ti duge dit & vi tri hop ly, lién
quan dén diém quay cua tau lai sao cho ching c6 thé 1am viéc an toan theo cach nay.

Dot khi, ¢6 truong hop kbi mét tau lai theo qui ude cua cang 6 the lam & vi tri
quanh 13 néng neo, théng thudng hiu hét [a & trong cdc trudng hop khi didu khién
mot con tau dimg yén hoic con tau khdng tai ma khong thé ciip man buge day duoc.
Vai truang hop ndy, duy tri tbe dé tau va ser dung may tau & mure téi thidu dé tranh
va cham vao phin khdng ¢6 dém va cita tau lai, dam ngang tau lai vao khu vuc 13
ndng neo, déng thei quay ngang sau khi bat xong diy. Khi lam viéc vai mot tau lai
theo céch nay, thuong dung vé tuyén dé lién lac bao cho tau lai tée do va hudng dé
kéo, mat khac. ding tau dé theo cach trong t nhu da miéu & & phan tau lai cip
man trude kia. Cac tau lai sir dung & khu vue quanh 13 néng neo cling c6 thé su
dung & bén déi dién dé tdng hodc giam dwong di cia tau, hodc gitr tau & maot vi tri
nao dé khi co dong chay hodc ¢ cau.

4.3.2. CACH BUQC DAY TAU LAl

Khi tau di chuyén & ving nudce bi han ché hodc khi né dirng yén trén mit nuoc,
rit tt cho viée bude tau lai & phia miii hodc phla lai. Tau lai cip man, dua day doc
miii, ddy doc lai va mot diy chéo din huéng vé phia sau 18n tau lon. Ddéy doc miii

va doc lai giir cang ngin cang tbt, diy din hudng coi nhur day ngang tiy theo tinh
hudng cho phép va cic ddy nay phai kéo cing budc chit. Vin dé quan trong la
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nhitng diy nay phai budc chit sao cho tau va tau lai khi lam viéc nhu mét khi. néu
khéng viée bude do s& tao ra mét can tré nhiu hon 1d mét su gitp ich. Khéng cho
phép tau di chuyén néu ddy budc chua chit do mén nude tau, hinh dang vo tau hoic
vi tri diém ti hodic vi tri cac coc bich cta no.

Tau hodc céc tau lai c6 thé dirge bude & tan phia 14i, khu vire budng may hodc
banh 14i. Néu tau laj dugc bude & khu vue 1ai tau 16n, ching ta s& duge didu khién
nhir tau hai chén vit. O cac khu vire nuée duoce che chin, mét tau 16n ¢o thé duge di
chuyén nhanh chéng va an toan theo cdch nay. Khi stt dung tau lai theo cach nay.
cic khiu 1énh lai va may twong ty nhu viée st dung & tau lai mat chan vit.

Khi chi budc mdt tau lai, vi tri Iéch tdm cua tau lai duge cam nhan khi tau lon
it trom toi, do con tau ban ddu ¢é xu hudng di chuyén nguee véi bén 6 tau lai.
Khi tau lui nd ¢6 xu hwdéng quay vé& phia tau lai budc nhidu hon, nghia la khi i,
mot tau lai bude & phan tur phia sau quay tu sang bén trém (lai sang phai, miii va
tau sang trai). Mot khi da ¢6 trén téi, mot tau nho chi cin bude mat tau lai ciing co
thé di chuyén cé hig¢u qua.

Tau lai budc day lai 1&n tau lén khi con & trong cau.

1.Tau lai Ui cwéng lai day chéo mii
tau ion dé di chuyén lai ra xa cau.

2. Tau lai t&i, banh [&i hét trai dé di
chuy&n mii ra khai cau.

3. Tau lai st dung két hgp may va lai
dé r&vi tau 16m ra khai cau.

Hinh 4.11. Cach budc day tau lai vao tau Ién.

Mot kiéu thong dung khac la tau lai budc vao miii tau lén va mai hudng vé lai
tau lom. Pidu nay chi dugce tau lai sit dung khi dwa mét con tau 1ém i ciu vang
quanh mot tau khac di cip & phia lai hodc dua tau rol cau. Sau khi di budc day
xong (hinh 4.11). tau lai lai dé di chuyén 14i tau 1én ra khoi c¢du Khi da cach xa ciu
no6 co thé vong quanh bat ky tau & phia sau. Khi tau 16n da tao thainh mét goc hop ly
v6i ciu, tau lai téi nhe dé didu khién tau ra ciu. Cac khau I1énh 14 duoce s dung
tuong tu nhu khi dung dé dua tau roi cdu bang chinh strc may cta no.

113



Khi r&i ciu bang lai ra trudce, 1ai trai duoce thay bing tau lai dé dua mii sang
trai, di nhién la 14i sang phai. Diéu nay c¢6 thé kho hiéu. dua cac khiu 1énh lai cho
tau lai ¢ phia lai tau 16n theo huong tau lon dinh roi, Viéc diéu déng nay phai nhanh
va don gian, cac khau 1énh lai cin phai rd rang. Mot khi d3 ra khoi cau, khéng con
vuéng mac gi, véi trén 10 trén tau 1on. tau lai duwa ra hudng hoic thing thé trén
hudng. thuyén truong tau lai didu khién tau I6n nhar 12 thuy tha tau lon 145,

Khi tau duge bude bang mét tau lai, co thé dirng no lai duogc bang cach cho 1au
lai lui. Néu tau lai bude & man phdi phia sau, khi chay t&i hoc & man phai phia
trudce. khi chay 1ai, tau s& quay va ¢ thé didu khién nhur 13 tau mot chan vit chiédu
phai. Mot tau lai dwoc buée chit. thudng co thé lam cOng viée cna hai tau lai khi két
hop cing véi may tau dé di chuyén tau sang mot bén ma khdng can phad trién tron
to1. Dung mét tau lai theo cach nay, yéu ciu cin ¢ sur hop tac chit ché gitra nguoi
didu khién tau va thuyén truong tau lai, phai duge gin bé nhu viée bude tau lai. Tau
tai hudng miii vé phia lai tau 16m, bé hét 14i vao trong cau va téi, ddng thoi tau lon
clng st dung mdy tdi va banh tai bé phia trong cAu. M{ii va lai tau s& di chuyén ra
xa cau, may tau lén tao ra luc déy nguoc vai lure d.’;iy do tau lai tao ra dé cho tau tén
khéng ¢6 trén tdi hodc lui.

Tau lai t&i may, hét 1ai trai

Tau lon t&i may, hét lai phai. I ] m
AN

"‘.
/1

Hinh 4.12. Tau lai lam viéc & mii bén trai tau 1é&n dé di
chuyén ca tau Ié&n sang bén phai.

Céng tac diéu dong tau vao ciu cic cang bién qudc té hién nay déu do hoa tiéu
va tau lai chuyén nghiép clia cang s tai dam nhiém. Mic di cé sw hé trg clia tan lai
va hoa tiéu, nhung thuyén truorng cling phai c6 sy hiéu biét can thiét vé cong tac lai
dit cho cbng viée cap va roi cau cang nhim dam bao an toan tuyét dbi cho tau trong
c4 tuyén hanh trinh. Cac phirong phap sir dung tau lai théng dung hién nay la:

— Phuong phap lai kéo qua day (hinh 4.13 a);
— Phuong phap lai kéo ki€u buge day tra dy (hinh 4.13 b);
— Phuong phap lai kéo kiéu tya diy hoan toan (hinh 4.13 ¢).
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C Tau bi lai @

(a): Lai kéo qua day

( Tau bj lai >

Tau bi lai

(b): Lai kéo kiéu twa day
hoan toan

(c): Lai kéo kiéu budc day
twa day

Hinh 4.13. Cac kiéu str dung tau lai dbi v&i tau 1én.
4.4. PIEU DPONG TAU CAP PHAO

4.4.1. PIEU PONG TAU CAP MOT PHAO
1. Nguyén tic chung

Céach tu nhién nhat dé tién dén gén phao la huéng miii tau ngugce voi hudng gio
hoic dong chay. Mot con tau khong c¢6 trén s& nhanh chong bi gié manh déy khoi vi
tri va nhat thiét phai tinh dén chuyén bu trir tinh hinh nay khi tién lai voi gié bén
héng hodc dong chay ngang. Tuy nhién, khong phai lic nao ciing c¢6 du chd dé cho
phép chon Iya, va hudng tiép can khong quan trong 1am néu da c6 tau lai tro giup.

Con tau phai tién dén phao véi toc do chém dé co thé dirng lai ma chi dung t6i
thiéu dong tac may chay lui. Néu tdc do nhanh qua, cin thiét s& phai lui hét may
hodc lui v&i tde do trung binh, khi d6 luc ddy ngang c6 thé lam mii tau nga ra xa
phao va s& khong dé dang dé dua con tau trd lai vi tri can thiét. Cac lgi thé ma ta
mong mudn cé duge bang cach tién toi ngugc vai hudng gio sé€ 1ap tuc mat di khi
mii tau bi day ra xa.

Cac neo phai dugc chuin bi tét va dang tin cdy. Trong bat ctr tinh hudng nao,
neo khong duoc tha qua gan phao, vi nhu vay c6 thé lam réi day neo phao va nguy
hai hon nita c6 thé lam v& cac éng din dau khi ngam duéi nudce (khi cdp phao nhin
hang dau mo). Co thé tranh trudng hop nay bing cach tién cham dén gan phao va
néu can thi st dung tau lai dé gilr tau 6n dinh ddi voi phao. Néu c6 duoc nhiéu

khong gian dé xoay tr& xung quanh phao thi véan d& nay khong can dt ra.
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2. Bujc phao bing cach sir dung thiét bi cia phao

Khi sit dung cac diy budc di duge cb dinh sin trén phao don ‘Single Buoy
Mooring" (SBM), cin phai dua tau thang t¢i phao mét cach than trong. Phao dom
budc tau o cac tram cAp 14y dau c6 sin nhung day budc c6 sire chiu lvc 16n bing soi
téng hop va day lin, v&i mét diu dugc néi voi mét diy méi dai, dung dé kéo day

budc Ién tau. Diu trong cua day bugc duge bude vao tau bing mot day dup hoic
mét ma-ni.

Thiét bi ¢c6 thé duge dua 1én tau trong cac trudng hop cén thiét bai tau dich vy
hodic c6 thé bi nhan vién tir ber di theo dé ha trg cho viéc bude vao phao. Day méi
duoc dua lén tau trude tién phai kha dai dé ¢6 thé bit dugc day khi con kha xa

phao. Con tiu khéng cén thidt phai dén gin phac qua va thuc té ciing khéng cho
phép dugc lam nhw vay.

Phao & tram lay diu co nhlrngD ong ndi dé ndi vao tau. Dong tac tién dén ‘g,an
phao cta con tau phai tién hanh vé phia cach xa cac éng ndi ndy. Néu phao nim
trong mét khong gian hep thi cén thiét ¢ thé phai ding mdt tau lai dé gitr tau ra xa
trong khi budc day va cho dén khi di vao dang vi tri.

C6 nhitng phao dat ngoai khoi nhim trg giup cho tau trong diu kién thoi tiét

xAu, cac phao dat trong vung nudc ndng chi ¢6 thd duge sur dung khi diéu kién
thudn [¢f hon.

3. Bujc phao biing cach sir dung cic thiét bj cta tau

Cing c6 truong hop tau dang diy bude clia chinh minh dé budc vao phao. Diy
la mot vige lam don gian nhung khéng phai la thudn tién trong moi thoi tiét. Trén
thue té rit kho can bing d6 cang clia nhiéu day buge vao cung mot phao, nhitng day
nay c6 thé dirt timg chiéc mot néu dot nhién gi6 ting lén.

Cach chic chan nhét dé bude tau vao phao la ding lin. Day la mot dong tac doi
hoi nguoi didu khién phai hanh déng chinh x4c. Lin neo ctia mét tau 16n rit ning né
va khéng thé ding strc ngudi dé moe vao né dugce. Con tau phai duge dira dén mot
vi tri sao cho dau cudi lin treo ding trén khuyén phao. Trude hét phai treo neo va
thao lin. Vige nay noéi thi dé nhung lam thi khong d& chut nao. Néu cac mat lin néi
khéng dugc thio roi thudmg xuyén thi viéc m& né s& mét rat nhidu thoi gian. Xin ¢o
mot 161 khuyén cho s quan chiu trach nhiém & miii tau: Hiy dam bao la neo duogc

treo 1én mot cdch chic chan, dau trén boong cua lin neo doan ndi vao neo cling
dLrorc budc chat.

Binh thurong ngudi ta tha lin neo xuong phao qua 16 néng neo. Tuy vay, d6i khi
c6 thé tha qua 13 xd-ma trén boong néu lin neo c6 thé di chuyén duoc.
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Khi tién dén gin phao thi tir hai phia coa phén sau miii phai tha xudng hai day
cap tét. Hai diy nay duoc budc vao phao, sau dé con tau duwgc hai day nay kéo dén
gén cho t6i khi phao nim canh ludm tau, ngay phia dudi lin neo. Nhitng day nay
khéng duge dua tir phia trude miii, vi nhu vay con tau s& khéng thé dugc dua t6i
dudt lin neo (hinh 4.14).

57\

Hinh 4.14. ®Dwa tau vao vij tri dé néi lin neo vao phao.

Gio ngugc hodc dong chiay nguoc giap cho tau giam tron khi dén gin phao va
ciing gép phdn lam cho viée lai tau d& hom, nhumg khéng phai lic ndo ciing ¢6 thé
chon duge hudng tién toi gin nhu viy. Mién 1a hai diy diu tién duge tha nhanh
chéng thi hudng tién tdi gan khdng quan trong l3m. Budc phao vao lin neo khéng
phai 1a m6t viéc 1am nhanh chéng va dé dang, con tau phai duge gir vimg dung vi
tri nho hai diy dugc budce trude tién. Trong sudt phin con lai clia céng tac niy, bat
ké gi6, dong chay hay diéu kién thoi tiét nhu thé nao, tau s& quay quanh phao dé tim
dugc hudng ddu lai thuin lgi nhat.

Thoi gian ni lin neo vao phao tuy thudc & diéu kién thoi tiét trén bién luc do6
va kidu ché tao ctia phao. Co thé cén phai c6 mdt hay hai tau lai dé giup cho viéc én
dinh vi tri con tau va lam chiing bét d§ cang trén cac day bude. Khi lin neo di duoc
nbi vao phao cac day khac phai dugce thao va thu vé dé khong ¢é cai gi vudng vao
phao, vao lin neo hodc ma-ni. Khi tau roi khoi phao ¢6 thé can phai dung mot day
dé gift cho phao dugce én dinh trong khi mé& ma-ni thao lin. Véi muc dich nay, 1t
nhét 14 nén ding mét diy dap, nghia 13 mét day chay tir tau, ludn qua khuyén budc
ctia phao va rit ngirge tré lai boong tau. Dy dap nay chi nén dua 1én phao mot thoi
gian ngan trude khi tau xudt phat.

Téng sb ddy dua 1én phao phai twrong d6i du chiic va néu cé con gié manh nén
x0ng thém day dé giam bot db céng.
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4.4.2. DIEU DONG TAU CAP HAT PHAO

Viée diéu dong tau dén budc hai phao ciing twong ty nhu viée dua tau dén budc
mot phao. Nguyén tic chung 14 dua tau di ngugc huong 10, dong theo hudng song
song v&i dudmg ndi lidn giita hai phao. Dén tau véi tbe do cham. sir dung trém dé
tiép can phao diu tién (phao trén gio, dong tnrde). Cach tiép can trong tw nhu khi
dua tau dén bude mét phao. Sau khi da dira cdc diy 18n phao thir nhét ta didu chinh
ddy phia miii dé dva cac ddy budc sau 14i 1én phao thir hai. Cong viée cudi cing la
thu ciing déu cac diy va dé cho tiu nim & vi tri gifta hai phao (hinh 4.15).

>O

Tha neo man ngeai

Hinh 4.15. Tau ndm trén hai phao v&i mét neo trai.

D61 khi két hop tha neo man ngodi dé khéng ché trém ddng thoi tao didu ki¢n
thudn loi cho viée roi phao.

4.5. PIEU DPONG TAU RO'I CAU, PHAO

4.5.1. PIEU BONG TAU ROI CAU
1. Nguyén tic chung va cic chi ¥ khi roi ciu

bidu dong tau roi ciu 14 qua trinh thuc hién gan nhu nguoc lai vét qua trinh
vao cdu, tuy nhién cong tac diéu dong roi cdu thi nhe nhang va it gip nguy hiém
hon so véi khi vao cau. Nguyén tic chung 1a khi r&i ciu khong nén dé 14i tau ¢p vao
cau vi d& gy hu hai hé théng chin vit, banh lai.

Thuyén truong va céc si quan phai thyc hién cong tac chuin bj trude khi roi
cdu mét cach chu dao nhu:

— Xem x¢t cac ddy bude tau, du kién cac day nao phai cdi cudi cing, ¢6 cén
tdng cudng hodc gia cuong mot sé vi tri day dé hd trg cho khi roi ciu khong ?

~ Quan sdt cac tau thuyén neco diu, bude ciu bén canh, cha y khoang cach gitra
miii 1ai tau thuyén minh va céc tau thuyén xung quanh;

— Quan sat k¥ tinh hinh gi6, dong chay khu vyc tau dang budc;

— B4 tri tau lai (néu ¢in) va cbng tac chuin bi bit day tau lai;

— Théo ludn ky voi hoa tidu cac du kién ké hoach roi céu;
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- Luuy dén cdc han ché cua may chinh hoac hé théng chén vit (vi du tau ¢co
chén vit bién bude cin lwu ¥ thdng bao cho phia lai biét d& tranh b day cuén vao
chan vit, hodc néu tau ¢é chan vit man miii hay lai khi st dung ¢6 bi vudng mic gi
khong...).

2. Mét sb tinh hudng roi ciu (chén vit ¢6 budce ¢6 dinh chiéu phai)
— Rovi cdu khi niede gio ém:

Theo hinh 4.16(a), tai vi trf (1), tién hanh céi hét cac day chi dé lai day chéo
mii va doc miii, d6i khi phai gia cuong thém ddy chéo miii. Sau do bé hét lai vé
man trai (phia trong ciu) va cho may téi. Lic ddu cho may t6i that cham, khi day
chéo mili sfip bit dau cang ta cho ding may. Sau khi dimg may lai tiép tuc cho may
t61. Viée dirng may khi day sip bat ddu cang la nham tranh tao ra xung lyc Ién lam
day chéo co thé bi dirt ddt ngdt, gay nguy hiém cho tau va thuyén vién. Dudi tac
dung cua banh lai va chian vit, 14 tau s¢ dan din dugc tach ra ngoai. Khi mat phang
truc doc tau tao voi chiéu doc cau mot 20¢ khoang 30 + 40" ta dirng may, be lai vé
s6 khong, déng thai cho may chay lui. Khi tau bit dau ¢ trém 1ui thi thdo hét cac
diy chéo va doc mii (vi tri 2). Khi tau lai dén vi tri (3), dirng may lui, bé 1ai phai
cho may td1 va hanh trinh theo hudng yéu cau.

O hinh 4.16(b) 1a trudomg hop roi ciu man phai. Twong tu nhu khi roi ciu man
trai. ta ciing dé lai day chéo mili va doc mii va ¢6 thé gia cuong thém diy chéo mii
néu cén thiét. Sau d6 bé hét lai vé& phia trong cau va cho may téi nhe. Khi tau & vi tri
(2) (trudmg hop nay chi cin cho mit phing truc doc tao vdi chidu doc cau mét goc
khoang 20 + 25%) thi dirng may, bé lai vé sb khong va cho may chay 1ui. Khi ¢6 trén
liii nhanh chéng thu cac day miii. Khi tau dén vi tri (3) ta chuyén may toi bé lai trai,
hanh trinh theo hudng yéu cau.

Hinh 4.16 R&i ciu khi nwéc gié ém.
(a): R&i cAu man trai; (b): R&i cau man phai.
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Can chu y rang hai trudng hop rdi cu trén chi ap dung cho cac tau ¢& nho hoac
trung binh. V&i cac tau ¢& 1om & sir dung may téi trong céu cin luu v, day ¢6 thé bj
dirt, luc x6 vao ciu rét 1on d& gy nguy hiém cho cdu va cic tu nim phia truée. Do
vily, da s cic tau c lém ngudi ta sir dung tau lai dé hd tro roi cdu. Néu o mot tau
lai thi tau lai nay thuong sir dung phia miii hd tro.

— R&i cdu khi ¢6 anh hieang dong chay:

Khi ¢ anh huéng cua dong chay ta loi dung yéu té dong két hop véi viée dé lai
cac day trén tau, sir dung may chinh va banh 14i dé roi ciw,

20 :25°
/' Huwong dong

Hwong dong

Hinh 4.17. R&i cau ¢6 anh hwéng ciia dong.
(a): Dong chay tir mii v& 14i; (b): Dong chay tir 14i v& mai.

O truong hop hinh 4.17(a), dong nuéc chay tir mii vé lai. Tai vi tri (1), tién
hanh ¢&i cac day chi dé lai day chéo 1ai va doc mili, ¢6 trudng hop phai gia cuong
thém day chéo lai. Sau do bé hét lai v& man phéi (phia ngoai cau), dong thoi coi day
doc mili. Dudi tac dyung cta dong nude két hop vé&i banh 14i, miii tau s& tlr 1 nga ra
ngoai. Néu dong chdy nhe va véi tau loai nhd c6 thé be 1ai trai va cho may lui nhe
vai vong dé cho mii tau nhanh chéng tach ra khéi cau (chu y khi lui banh lai va
chan vit ¢6 thé va dip vao ciu). Khi miii bit ddu ¢6 xu hudng nga ra ngoai (vi tri 2)
thi du‘ng may (lac nay mit phing truc doc tau tao véi truc doc cdu mét g6c khodng
20 + 25%), sau dé tiép tuc cho may t&i va thao tit ¢ cac ddy. Khi tau o vi tr{ (3) diéu
chinh banh lai va may hanh trinh theo huéng yéu céu.

Hinh 4.17(b) chi ra trwdéng hop roi cdu man phal nhung dong nuoc chay tir lai
vé miil. Ta ciing dé lai day chéo miii (day 1a day cudi cung va cin thiét ¢o thé gia
cuong thém diy nay), sau d6 bé hét lai v phia ngoai cdu. Duéi tac dung cta dong:,
nuGe va banh 1ai, 1ai tau s& tir tir nga ra phia ngoai. Truong hop dong_, nuoce chay yéu
ta ¢6 thé bé 1ai vao phia trong ciu va cho mdy t&i nhe vai vong dé nhanh chong dua
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141 tau tach ra khoi cdu. Khi tau & vi tri (2) (mit phé’mg truc doc tau tao voi truc~doc
cdu mot goc khoang 20 + 25%) thi dimg may tdi, bé lai v& sé khoéng va cho may
chay lui. Khi ¢é trén 101 nhanh chong thu cac ddy mii. Khi tau dén vi tri (3) ta
chuyén may t&i bé lai trai hinh trinh theo hudng yéu ciu.

Caing nhur khi roi cau nuée gié ém. hai truomg hop roi céu trén chi ap dung cho
cac tau o6 nho hoic trung binh, Véi cac tau ¢& ldn khi sir dung may tdi trong chu
can luu v diy co6 thé bi dirt, luc x6 vao cau rat 1én d& gy nguy hiém cho cau va cac
tau nam phia trude. Hodc khi lii chdn vit va banh lai d& va ddp vao cau, do vay da
sé cac tau c& 16n ngudi ta st dung tau lai hé trg dé roi cau.

— Roi cau khi ¢é anh huomg ctia gio:

R cau khi ¢6 anh hudng cia gio ¢o thé chia ra hai truong hop co ban: Khi gio
théi tir trong ciu ra va khi gio thdi tir ngoai cdu vao. Khi gi6 théi tir trong cAu ra.
néi chung gié ¢6 xu hudng diy tau ra xa ciu nén cong tac didu ddng tau roi ciu sé
s_ﬁp nhiéu thudn loi, ddy 14 didu kién rat tét dé roi cau. Théng thudmg néu khéng cé
yéu to dong chay tac dong thi tau s& duoc coi hét cac day va loi dung gi6é day tau ra
xa cin, sau d6 ngudi didu khién tiu s& cin cir vao tinh hinh cu thé dé diéu khién
banh 1ai va may chinh di chuyén theo hudng hanh trinh.

Khi gio thdi tir ngoai vao (nhidu khi gan vudng goc vdi cdu nhu hinh 4.18) thi
cong vide didu dong tau roi cdu s& phirc tap hon nhidu. Pa sb cac truomg hop cip
ciu trong hoan canh nhu vay ngudi diéu khién tau bao gid cling tha neo man ngoai
trude khi vao ciu dé tao didu kién thudn lgi cho khi roi ciu.

Hwé&ng gid

A

Neo trai

(@ (b)

Hinh 4.18. R&i cAu ¢é anh hwéng cha gid tiv ngoai vao c6 két hop da
tha neo khi vao cau.(a): R&i cdu man trdi; {b): R&i cau man phai,

Truong hop hinh 4.18(a), trinh bay phuong phap roi cdu man trai khi 6 gio
thdi tr ngoai vao vudng goéc hoic gén vudng géc voi ciu. Sau khi tién hanh céng
tac chudn bi xong, tau s& dé lai day chéo miii (thudng phai gia cudong thém day chéo
mii va ting thém dém va phia miii man trai). Tai vi tri (1), tau con lai day chco
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mii. Sau d6 bé hét 14i v& man trai (phia trong céu), cho t&i may lac dau that cham.
sau khi day ciang déu ta ting may lén mét it. Dudi tac dung cuia may chinh két horp
voi banh 1ai, lai tau sé& tir tir tach ra ngoai. Khi mat phéng truc doc tau tao véi cau
mot gée khoang tir 50 + 60° = 90° (vi tri 2) dirng may, bé lai vé sb khong, két hop
lui may va thu neo phai, duéi tic dung cua may lui, két hop véi viée thu neo tau sé
dan dan lui dén vi tri (3) dong thoi cling la vi tri neo phal thu xong. Ta bé lai phai va
cho may t6i, diéu khién tau hanh trinh theo huéng yéu ciu.

Trudng hop hinh 4.18(b), ciing trinh bay phuong phéap rm ciu man phal khi c6
gi6 théi tir ngoai vao vudng goc hodc gan vubng géc véi ciu. Sau khi tién hanh
cong tac chuan bi xong, tau s& dé lai day chéo miii (gia cuong thém day chéo mii
va tang thém dt,m va phia miii man phal) Tai vi tri (1), chi dé lai day chéo mii. Sau
d6 bé hét 1ai vé man phai (phia trong ciu), cho ti may lac dau that cham. Sau khi
day cang déu ta tang may dan 1én. Duéi tac dung cua may chinh két hop véi banh
lai, lai tau s€ tir tir tach ra ngoai. Khi mat phang truc doc tau tao v&i cau mot goc
khoang tir 40 + 45° (vi tri 2) dirng may, bé lai vé s khong, két hop lui may va thu
neo trai. Dudi tac dung cua may i, két hop véi viée thu neo, tau s& dan dan lui dén
vi tri (3) 1a vi tri neo trai thu xong, bé 1ai trai va cho may t&i, diéu khién tau hanh
trinh theo hudng yéu cau.

N6i chung, hai trudmg hop rm ciu trén chi ap dung cho cac tau c& nho hoic
trung binh va khi gi6 khéng qua cap ba hogc bén. V&i cac tau c& lon hodc khi gio
Ion hon khi sir dung may toi trong cau hét suc nguy hiém v1 day co thé bi dut hoac
luc diy cua tau vao ciu qua lon d& gdy nguy hiém cho cdu va cac tau nim phia
truoc Do vay da sb cac tau ¢ lon hodc khi gio 16n, ngLrou ta sir dung tau lai dé roi
cau. Nhiéu khi phai w dung téi hai tau lal mot chiéc & miii va mot chiée o lai dé
phuc vu cho viéc roi cau, lac ndy viéc rdi cau sé nhanh chong va an toan hon.

Hinh 4.19. Str dung hai tau lai r&i ciu trong diéu kién nwée gié ém.
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— Roi cdu khi ¢6 anh huéng cia cd gié va dong:

Viée roi cu khi ¢6 anh hudng cia ca hai yéu td gio va dong 1a truong hop thuc
té nguoi diéu khién tau thuomg xuyén gip phai va néi chung day 1a tinh huéng rét
phitc tap. Trudce khi quyét dinh viée roi ciu, phai can cir vao didu kién thue té cna
gi6, dong va tinh trang hién tai cua tau minh dé dua ra dinh phuong an roi cau. Khi
yéu td nao tac dung 16n thi viée roi cdu sé& theo yéu tb do. Vi du, gid nguoc sé ¢o tac
dong 16n hon dong xudi thi viée roi cau s& duoc tién hanh theo yéu t gi6. Nhung
phai dwa vao thue té cia tau minh dé quyét dinh. Gio 16m nhung tau mdn siu thi yéu
t6 dong cé thé tac dong lén hon gid, hodc tau khong hang, tau container, tau cé man
khé cao thi yéu 6 gid tac déng nhiéu hon dong. Tau diy hang, yéu té dong sé tac
dong nhiéu hon gid...

Ngay nay, da sé cac tau bién ¢ trung binh hodic 16n khi roi cau déu sir dung
tau lai. Ngoai yéu t§ dam bao an toan cho cac tau thuyén xung quanh va ciu cang
¢on lién quan ca yéu té kinh doanh. Nhicu khi phai sir dung tai hai tau lai, hodc ba
tau lai.

4.5.2. PIEU DPONG TAU ROI PHAO

1. Pitu dong tau roi mdt phao

Sau khi thuc hién c¢éng tac chudn bj cho tau diéu déng, phia mii s¢ cai hét cac
ddy va chi dé lai mét day dap, néu sau khi vao budc phao ma chua [am diy nay thi
trude khi roi phao phai tién hanh lam day dip trude (14 mét day bude cé du dd bén,
mdot ddu budc chit trén tau lom, dau kia ludn qua khuyét phao va budc vé tau lon,
nhim muyc dich dé tau tén chi déng viée cai hét cac ddy). Néu truomg hop budc
phao bing lin ddi vai cac tau 16n, ddy dip nay thuong 1a mdt day cap ¢ di do ben.

Cac day budc trén phao duge coi hét, chi dé lai day dup (néu budc phao bi'mg
lin thi day nay ddng thoi 1am nhiém vy kéo miii tau 16n tién sat dén phao dé thao lin
trén phao va thu lin vé dugce d& dang). Ta tién hanh xéng day dip, bé lai vé mét bén
cho may téi nhe, khi mi tau ¢6 xu hirdng 1éch ra khoéi phao thi chi déng thao day
dup va diéu ddng tau theo hudng hanh trinh,

2. Di¢u déng tau réi hai phao

Noi chung, diéu dong tau réi hai phao thi ¢ong viée do khé khin va phirc tap
hon didu dong tau rad cdu. Trude khi quyét dinh vide roi phao, phdi cin ctr vao diéu
kién thuc té cta gi6, dong va tinh trang hién tai cua tau minh dé quyét dinh phuong
an roi phao. Khi yéu 16 nao tac dung lon thi viée roi phao s& theo yéu 16 do.
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— Néu roi phao ma ¢6 gi6, nuée nguge tir miii v& 141 thi tién hanh thu hét cac
day lai trude. Lic nay viée roi hai phao s& gidng nhu viée roi mot phao.

— Roi phao ma ¢6 gié nude ngugce tir 14 vé miii thi tién hanh thu hét cac day
mili trirde, sau d6 thu bot cac diy lai, chi dé lai mot day dap sau lai (hinh 4.20 vi
tri 1). Bé hét lai vé mot bén, khi thdy miii tau léch khoi hudng hai phao (hinh 4.20
vi tri 2) thi nhanh chong thu hét cac diy con lai va cho may tdi (viée thu diy sau lii
phai thuc hign that nhanh vi lic nay chan vit dang quay). Sau &6 didu ddng tau hanh
trinh theo yéu ciu.

Céng vige roi phao nhu trinh bay trén chi ap dung cho cac tau ¢& trung binh va
nhé. Néu cac tau lém, mén mrée siu thi viéc roi phao da sé phai sir dung tau lai hd tro.

Hwéng dong

&

Day dup sau lai

Hinh 4.20. Biéu ddng tau r&i hai phao nwée chay tiv 1ai vé mii.
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Chwong 5
PIEU DPONG TAU TREN BIEN

5.1. DIEU DONG TAU TRONG DIEU KIEN THO1 TIET XAU

5.1.1. KHAI NIEM

Théi tiét xAu ddi véi tau thuyén 1a nhing trudng hop khi tau dang hanh trinh,
dau cdu hay dang neo nhung gip song gié 1n, tim nhin giam do suong mil, tuyét
roi, mua rao ning hat, bdo cat, bang bién. ..

Néu dang budc cau ma can khéi hanh thi sit dyng diy budc tau, neo, may chinh
tau dé nhanh chéng roi cdu. Véi cdc tau 1én phai st dung tau lai giup do.

Khi dang tha neo, budc phao néu & khu viee d6 xét thiy an toan thi tién hanh
cédc cdng tac chuén bi dé di phé véi cac didu kién va hoan canh dang hoic sip xay
ra. Trudong hop khéng dam bao an toan thi phdi nhanh chéng diéu dong tau khoi
hianh tim noi tré 4n hodic din tau ra bién dé chiu dung séng gio, dac biét khi céd
giong bio.

Néu dang hanh trinh thi tuy timg trudng hop cu thé ma tién hanh kiém tra,
phong chéng, ddng thoi phai ap dung cac phuong phap diéu déng thich hop nhim
dam bao an toan cho tau.

5.1.2. QUAN HE GIUA HUONG BI VOl HUGNG SONG GIO VA SU ANH
HUONG CUA CHUNG

1. Pi ngwge song

Tau dang chay trong song gidé ngugce thi tde do s& bi giam. Néu gip song gio
nguoc qua 1on tau sé by b6 doc manh, banh lai va chin vit ¢6 lac & trén khong, tau
s& khong nghe 14i, dé bi ddo miii, may chinh s& bi qua tai. Pé dam bao cho tau c6
thé chay dugc trong séng gié nguoc can phai ting mon nudc cua tau khi tau chay
khong ¢6 hang bing cach bom nuéce din ddy vao cac két din va mot hodc mét sé
him hang (d6i v6i tau diu), mén nude 1ai phai cao hon mén nude miii. Khi bi lic
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doc qua manh phai giam téc do, néu van chua khic phuc duge thi ta chuyén hudng
di méi, thudng cho tau chay vat man phai hodic man trai mét goc khoang 30°.

2, Di xuéi séng

Tau ciing bj bo doc va néu séng gi6é 16n tée dd co the s& bi giam. Trudng hop
song gid xudi nho, toc do tau co thé tang. Khi vén toc tau (¥7) 16n hon vén téc s0ng
(Vs) thi v6 tau chiu ang fye giam, luu y hién twrong udn va vang cua tau. Néu cam

thdy viéc chay tau hién tai khéng an toan, c6 thé chuyén huéng moi dé séng gio
chéch man phai hoic trai.

3. Pi ngang séng

Tau s& bi lic ngang manh, néu song gid cang 1én tau bi lic cang manh. Khi
chay song gi6 ngang dé bi nguy hidm néu chidu cao thé viing cua tau nho (loai tau
ché container, gb. hang hat roi..). Luc nay dé gy ra hién tuong lic qua mém.
Nhung khi chiédu cao thé vimg qua lon (tau ché quang, xi mang, sét thép...) s& bj fac
qua ctng. Ca hai truomg hop lic clmg va mém cling déu gy bit lgi cho tau.

Cén chi y chéng budc, ¢b dinh va chen 16t hang, han ché chay ngang séng gid,
ddc bict Ia tau nho khi séng 16n. Can thiét phai chuyén huéng dé séng vat mot bén man,

_ Vang bién Cép Bo-fo Chidu cao song Hs(m)

_PaiTayDuong | 7 | 8 | 10 | & N 12

sénpen | 7 | 8 | 0 | a5 | s 65
Bién Béc 7 8 10 5 6 8

Hién tugng lic va hau qua do lic gy ra rit nguy hiém cho tau. Cuong d6 1ac
phu thude tan sb dao ddng cva tau 1, va tin sb cua song biéu kién t,. Tlai dai lwrong
nay c6 gia tri cang gin nhau thi bién d6 lic cang lon, khi t = 1, xay ra lic cong
huong (hinh 5.1).

& P

Hinh 5.1. Hién teng 1dc cong huwdng.
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£ .. AT JA .3 .
—Néutisd £ =0,7+1.4 s& gy nguy hiém cho tau.

T

_ Khiti sé =1 day Ia tinh hudng gay nguy hiém nhét.

s

Chu k¥ dao dong riéng cua tau duoc xac dinh bing bidu thirc:
kx B

= . 5.1

trong do: B — chiéu rong taun (mj;

T

GM — chiéu cao thé virng cua tau (m}.
k — hé 6 kinh nghiém dugce lay nbir sau:
Tau hang diy tai: k = 0,64 = 0.7;
Tau hang nhe tai: k= 0,74 + 0.8;
Tau chd gd day tai: k= 0,75
Tau khach: ¥ =0.,76 + 0,86;
kx B

Y

2

Céng thirc trén ¢6 thé duoc viét dudi dang GM =( ] va thudong xuyén
duroe cac st quan Diéu khién tau sir dung trén bién kiém tra gin dung chidu cao thé
vitng ciia tau tai bat ky thoi diém nao.

Dé x4c dinh gia tri 1, trén tau sir dung mot dung cu goi la lic ké "Clinometer”.
Néu dém chu ky lac 10 14n va tdp ddng hd bam gidy, két qua thoi gian d6 chia cho
10 ta duoc 4.

Chu ky ctia song biéu kién t, duge xac dinh bang cach dung dong ho bam gidy
va biéu xich dat rén la ban, dirng quay lung vé huéng gié thdi t4i, theo dng ngim
cua la ban do mét dai bot do song tao ra, ta duoc hudng truyén soéng. Sau dé quay
ngang ngudi di moét goc 90° quay dng ngim vé d6 ngdm dén cac diu song chay qua
tir 1 + 10 va tép d6ng hd bim gidy, két qua thoi gian do chia cho 10 ta duge Ty (vi
tau vin chuyén dong nén dé 1a gia tri chu ky cia séng bidu kién).

So sanh 1, va T, cho phép ta két ludn viéc chon lya diéu dong. 15 cling cb thé
xac dinh nh¢r céng thire:

- As
1.5A, 20,514, xsing

Ts

(giady), (5.2)

trong do: Ay — budce song (mét);
¥, — vin téc clia tau (mét/gidy);
g — géc man ctia séng (d3), ¢ mang dau cong (+) khi tau di nguge séng;
du trir (—) khi tau di xuéi song.
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Nhur vay dé tranh hién tuong lic cong hudng phii thay déi mot trong hai yéu té
. . 2 T T
la V; hodic g sao cho ti s6 —£)1,4 hoac —£(0,7.
IS TS
Khi tau di ngugce hodc xudi séng ma 1, = 1, thi bién dd lac doc cia tau khong
16n 1am, vi tau dugce ndng 1én, ha xudng déu din, Song néu 1, > t, thi miii tau s&
ngdp séu trong nudc, nudc tran 1én boong manh, nhit 1a khi chidu dai cua tan gan

“bang chidu dai cua bude song (L = &),
5.1.3. DIEU DONG TAU CHUYEN HUONG

Luu y khong dé tau bi e qua s& ¢6 hai dén céc hé théng may moc, trang thiét
bi cua tau. tuyét déi khong dé lic ngang téi goc nghiéng ngang té1 han.

Trude khi chuyén hudng cin nim vitng tinh nang diéu déng cda tau minh,
phan dodn chinh xac tinh hinh séng gioé, chon thai co thich hop, thue hién nhanh

dong tac chuyén hidng dé dam bao dai bg phan thoi gian chuyén hudng 1a lae con
tau nam trong mit bién phang lang.

- A A A
1. Pang ngwgc séng chuyén ve xudi song

N

Hudng song

e
%Qﬁ\

B& lai tir tir
Tang téc 46 va gac bé Jai
Hinh 5.2. Dang ngwoc séng chuyén vé xudi séng.

Quan sat mat bién, cho dot phéng lang ctia mat bién sﬁp toi ta bat dau chuyén
hudmg. Lac dau dé eoc 1ai nho dé tau tir tir chuyén huéng. Khi mit phing ling 16
tau thi 1au dd ngang song, ting goc 14i, ting van téc dé miii tau quay nhanh vé xudi
song (hinh 5.2).
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2. Pang xudi song chuyen vé nguroce

Giam téc do chdr thii co, khi ngon song tai tau ta bat dau chuydn hudng. goc ldi
ban ddu nho sau dé can thoi co khi tau chéch gan nhu ngang song thi con tau da o
chd mit bién phang lang, ta bé goc 14l ting va tang téc dé dua miii tau 1én nguoc séng.

Khi tau phai di xuéi song hodc chéch séng trong qué trinh diéu ddng can hru ¥
quan sat luon séng phia sau lai tau sao cho khi lugn séng dén banh 1i thi dua banh
lai vé sb khoéng, heon song di qua ta lai didu khién banh [ai vé theo yéu cau.

Hwéng song

_e——
e
Giam van tbc, bé lai tir tir
_

Tang tbe do va goc bé lai
Hinh 5.3. Dang xubdi s6ng chuyén vé nguwoc séng.

Néu phai tha tréi trong song to gi6 16n luu y khdng nén tha neo néu d6 sdu lon,
néu gan chudng ngai vt nguy hiém lén thi tha dé dam bao an toan cho tau.
5.1.4, THA DAU LAM GIAM ANH HUONG CUA SONG GIO

Thuc nghiém cho thidy mét it ddu nho xudng mit bién s& loang mét dién tich
100.000m” ¢6 d6 day 1/10.000mm. Chi nén ding diu ca ép, ddu thao méc (trir diu
dira). Riéng ddu mé va san pham cta diu mé (trir xdng va dau hod), truémg hop thit
nguy c¢ip dac biét méi dugce st dung.

Nén tha timg giot, tuy didu kidn séng gié co thé tha ting hofic giam, ngudi ta
cho rang d& lwong diu tha tdt nhat cho timg ¢& tau la:

D<200T 80 kg/ngay

D=1.000+ 3.000T 130 kg/ngay
D =200+ 1.000T 100 kg/ngay
D =3.000 =+ 5.000T 170 kg/ngay
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M6t s6 tau cod trang bi sin dung cu dé tha, dé 1a céc ti vai bat ¢6 duc 16 nho &
day va xung quanh hodc thung son cé day 1a mét 16p béng SO dam bao cho dau nhé
tLrng giot, dung tich la 10 lit, 6 lit hogc 3 lit. Cé thé 1a b tri éng din & miii hai man
roi mé van, Pa s chi sir dung trén xudng ctru sinh.

Vi tri tha diu nén duge tha trén séng sao cho bao quanh than tau, xuéng.

5.2. PIEU BONG TAU TRONG BAO
5.2.1. NGUYEN NHAN PHAT SINH BAO

Do viéc hip thu nang lurong mat troi & cac viing trén qua dat khac nhau, & vung
gin xich dao thi né hap thu nang lugng mit troi Ion, khéi khéng khi bj dét nong sé
gidn no tré nén nhe va bay 1én cao lam cho khong khi & vung do glam tao thanh
ving dp thap. Khéi khang khi xung quanh sé& tran téi b dip ch trong va sy dich
chuyén d6 gay ra gio. Do luc Cé-ri-6-lit "Coriolid” nén quan h¢ vé hudng gié va
cdc ving ap thip, ap cao nhu sau:

J Bac ban ciu, néu quay fung vé phia gi6 théi t¢i thi vung & phia tay trai phia
trére [a vang 4p thap, con vung phia tay phai phia sau 1a viing 4p cao (hinh 5.4. Qui
tic Buys Ballot).

Ciing do tyc Co-ri-6-lit tac dung & ving Bic ban ciu, xung quanh trung tim khi
ap thap gi6é thdi theo hudng nguge chidu kim ddng hd, & trung tam khi ap cao thi
nguoce lai.

Vung khi ap thidp goi la x04y thuén (théri tiét c6 mua, gio manh, tréi u am)
vang khi dp cao 1a xody nghich (thai tiét én dinh hon, it miy mua...). Do luc
Co-ri-6-lit gido Bac (N) chuyén sang Pdng — Bic (NE).

O Nam ban ciu thi hoan toan ngugc lai.,

Ngudi ta di thdng ké duoc ring khoang 75% qui dao cac con bio déu ¢é hinh
Pa-ra-pdn. Bao thuong, phat sinh tir vi do 5 do Béc hodc Nam t&i vi d6 30 d6 Bic
hodc Nam. Da sb cac con bdo déu duoc hinh thanh tir ngoai bién khoi, Iém dan va di
chuyén rét xa truéce khi tan. .

Viung ap cao

L
I
I
L
'

Hwéng gié

1
f
i
t
T

Ving ap thap

Hinh 5.4, Qui tic Buys Ballot.
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Bdo chia ra lam ba loai:

— Béo nhe: Sire gié manh nhét gin trung tim 1a cdp 6 +7B (10+ 15 mét/gidy).

— Bio vira: Strc gi6é manh nhit gin trung tam § + 10B (20 + 30 mét/gidy).

— Bio to: Cép 11B trd 1én, sirc gi6 hon 30 mét/gidy.

Theo théng ké vé bdo phat sinh & hai khu vuec:

— 3 Thai Binh Duong:

Tir vi do 5° Béc t6i vi do 19” Béc.

Tir kinh d6 125° Péng tdi kinh d6 1457 Déng;

— O Bién Péng:

Tir vi do 7 Béc tai vi dd 20° Béc.

Tir kinh d6 112° Dong tai kinh d6 121° Déng,

5.2.2. NHUNG TRIEU CHUNG CUA BAO

1. Trang thai mat bién

Quan sat thiy séng limg, thudmg song lirng lan truyén di\ trude tam béo khoz’mg
1.000 hai ly, rd rét nhat la cach bao 400 hai ly. Séng dai, ’dﬁu trom, lar‘l truyén d(’::u
dan, khoang cach giita hai dinh séng ¢6 khi t6i 200 mét. Néu séng truyCn théng dén
ta thi °(;('J kha nang dch‘mg‘di cﬁz} bido qua vi tri cua ta. Néu hudng s(){]g cF') xu thé dich
chuyén theo chidu kim dong hé thi con bdo c¢é xu huong dich chuyCn vé tay phai.

[1ai luu va thuy tridu thét thuomg. Néu boi h‘oéc lan xubng bién cam thiy nhiét
d(;")‘ s¢ 1on hon, nude ’m'mg hon va ngh? tiéng réo am i & phia xa, c6 mui tanh ¢ dut
bién x6ng 1én, ca chét, rong réu tréi ndi...

2. Trang thzi biu troi

May ti xuft hién dong thoi véi séng lirng. May ti ¢ timg chum trang nhu soi
bong, hofic nhu dudi ngya, ¢6 khi hinh thanh mdt dai mdéng cit ngang qua bf’iu trovi
trong gidng nhu maét chiéc khan voan. D(’)qlé nhirng dam m;’iyﬁméu md ga, budi sang
va chidu cé mau vang, choi hong rdi chuyén thinh mau do tham.

Néu may mau nhat, xung quanh toi nhu bong thi dé 1a d4u hiéu cua mot con
bio hinh thanh kha 1au. Néu miy mau trang va tao thanh timg khoi rd rét thi do 1a
con biio mai phat sinh trong pham vi nhé nhung rat manh lict.

May ti di chuyén ding hudng di cia bio va didm héi tu cua may chinh la mit bio.

Bio dén gin thi may ti s& nhudng chd cho may ti tang, giy hién tugng quang
dam, khong khi ngdt ngat khod chiu. Sau miy ti va ti tang thuong xuat hién may
trung tich (A.). Nén trdi ¢ mot 1ép méy che 1ap mau sira, sau d6 may thap xudng,
den va dan thanh mau xam xo xéc, rai thanh timg cum bay nhanh va ngay cang
nl:1iéu. Mua bt ddu roi nhu trut nwrde, gio gié_it‘manh tirng con dir ddi bao hidu bio
dén. Can cir vao hudng di chuyén cua may vil tang ta suy ra hudéng di cua bio.
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3. Sur thay déi khi ap

La sy thay déi quan trong cua bio. Sy thay d6i khi 4p bt thuong truge khi bao
dén khi ap cao hon may ngay thudng va bit diu giam xuéng. Khi troi trong sang
didc biét, thai tiét bit ddu oi bire kho chiu va khi cach tdm bao chirng 600 = 1.000
hai ty thi khi ap tut xuéng lrung binh la 2 + 2,5 mbar/ngay. Néu bio chi di qua thi
Khi ap tror lai binh thuong. Néu khi ap giam nita thi bdo s& dén noi. Khi khi ap giam
rd rél, bau tréi tré nén u am, mdy den c6 hinh thu ky di bay dén, mura £16 1dm, khi
bao dén gan khi ap co thé giam dét ngdt tir 20 + 30 mbar so v6i khi ap trung binh.
Khi 4p cang thip gié cang manh.

4. Sy thay ddi ciia gi6

Gi6 thay doi ty 1¢ nghich véi khi 4p, gié cang manh thi khi ap cang thap. Khi
khi dp thay déi giam xudng tir tir thi gi6 cling tang dan tr 6 + 12 mét/gidy. Khi ap
giam dot ngdt thi gioé tang vut 1én tr 25 + 30 mét/gidy, ¢6 khi lén té1 35 mét/gidy.
Trung tAm bio di qua thi gié giam xubng con 1 mét/gidy. Chi sau mét thai gian
ngin, mt bio di qua thi gio dét ngdt vut 18n tir 40 + 50 mét/gidy va ton tai khong

law, giam nhanh, chAm dan va dui han. Téc dd gid cling thay doi thi hudng gié cling
thay doi.

5.2.3. PHUONG PHAP XAC DINH TAM BAO VA DUGNG DI CHUYEN
CUA BAO

1. Xdac dinh huéng téi tim bio

Theo qui tac Buys Ballot, néu tau:

- Cach tdm bdo tir 300 + 400 ly thi géc kep gitra duong gio théi dén (Hg) va
dudng tur vi tri tau dén tAm bio tir 45 <50 = oy (hinh 5.5, vi tri 1),

— Tr 200 + 250 Iy thi 60 + 70° = ay (hinh 5.5, vj tri 2).

—Néu < 100 ly thi 90° = a3 (hinh 5.5, vi tri 3).

Hinh 5.5. Xac dinh hwéng téi mit bao.
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Néu theo hudng la ban, phuong vi cia pdo nam trong pham vi tir Hg + 907 thi
khi ap giam xudng tir 20 + 30 mbar. Dya vao gia thiét trén v4i mdt con bio ly
thuyét trung binh va theo tinh toan thi néu khi ap cir giam xudng chirng 1 mbar, bio
& dén gan ta mot chut va phuong vi bdo s& giam 2°. Ngudi ta ¢6 ¢ong thire tinh
phuong vi bdo:

Py — Hy+135° = 2(P - Py), (5.3)
trong do: 1> — khi ap trutig binh dia phuong (mbar);
P — khi ap tai thoi diém do duogc (mbar);
H, — hudng gid quan tric duge (d6);
P;-— phuong vi cha bio (d9).

P ¢6 thé lay trong ban dd khi tuong hodc Wy tai thai diém khi ap bat dau giam

xudng rd rét khoang 4 mbar.

2. Cac phuong phap ¢b dién xic dinh khoang cich téi miit biio
— Phirong phap Pit-ding-ton "Piddington”:

Pit-ding-ton 1a mét nha khi twrong ngudi Anh, 6ng dua ra phuong phap xac dinh
khoang cach téi tAm bio dya vao sy giam khi &p trong ting gidr va ong da ghi thanh
bang sau:

| = 2 mbar khoang cach t&i tdm bio 1a 500 + 300 km;
2+ 2.5 mbar khoang cach la 300 =+ 200 km;

2,5+ 4mbr khodng céach ta 200 + 150 km

4 +5 mbar khoang cach la 150 + 80 km.

- Phong phdap Anghé "Algne":

An-ghé 14 mdt nha khi tuwong nguai Philippin, 6ng dua vao sy giam khi ap so
v&i khi ap trung binh dia phuong trong timg gidr dé dur doan khodng céach

1 gi&r do dugce khi ap 1a 4.
2 gidr do duoce khi ap la B;
3 pitr do duge khi ap la
4 gi&r do duoe khi dp la D.

So voi E 1a gia tri khi dp trung binh. Néu khoang gia tri gitta cac 4, B, C, D so

val £ ma
Giam Smbar = D =900+ 300 km;
Giam 5 = 10mbar = D =300+ 100 km;
Giam10 + 20mbar = D= 150 + 20 km;
Trén 20 mbar thi khoang cach dudéi 20 km.
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— Phuong phdap Fudc-ni-é " Fournier”

Fudc-ni-€ 1a mot thuy su d6 déc ngudi Phap, dng dua ra phuong phap xéc dinh
khoang céch tdi tim bio dya vao lugng giam khi ap so véi khi ap trung binh cua dia
phuong.

Fude-ni-é dua ra gia thuyét " Néu lwgng gidm khi dp so véi khi ap trung binh ¢
mot viung nao do ma nho thi khoang cdch t6i tdm bdo Iém, néu lupng gicgm khi ap so
v&i khi dp trung binh ma Iom thi khodng cdch (6i tam béo nho".

P-PB D,
P-P D
trong do: Py — khi ap do lan 1 twong ung véi khoang cach D ;
P, — khi ap do ldn 2 twong tng véi khoang cach D-;
P — khi ap trung binh dia phuong.

Dy ¢6 thé ldy & bang Pit-ding-ton hoic An-ghé. Néu D, duoc tinh 13 100% thi

Dy = 100% £ -4

B

. Muc dich d& vé trén hai dd, vi tinh D, theo ty I& bang bao

nhiéu % caa D) khi tri sé thang do trén hai d khéng dat toi.

3. Cach tinh va dy doan dudmg di ciia biio

N
Hudng di chuyén
D clia bao
. ALY
A Y B W ow B1 (
B

Hinh 5.6. D doan dwdng di caa béo.

— Vao khoang thoi gian nhu nhau do va xéc dinh huéng gié thuc rdi tinh
phuong vi t¢i mat bio cac phuong vi ndy cach nhau 10° + 15° (hinh 5.6);
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— Tir vi tri tau (K) ke cac phuong vi d tinh duoc;

— Ké mdt dudng thing tuy y cét tit ca cac dudng phuong vi: TB| tai A; TB,
(B). TB3 ().

— Po chiéu dai cua doan 4B giira phuong vi thir nhdt va hai, dat doan nay tir B
theo hudng v€ phia phuong vi thit ba ta duoc B).

— Tir B, ké duong thing song song véi TB, cit TB; tai D. N&i 4 v6i D ta dugc
duong thang song song vdi dudng di chuyén ciia bio, hudéng cia dudng nay la
hudng di chuyén cha bio (duong 4D cua hinh 5.6).

Ngay nay, trén cac tau bién viéc sir dung cac phuong phap cé dién nhu trén dé
xac dinh khoang céch toi tim bio va du doan dudng di chuyén cua bio it duge sir
dung. Trén cac tau bién hién nay ddu duoc trang bi cac may moce thidt bi phuc vu
cho viée thu nhén céac théng tin vé& thai tiét trong d6 ¢ théng tin vé bdo. Mgt ban tin
vé bilo duoc cac tram phat di thuong cé cac thong tin chinh nhu sau:

— Tén va sb con bdo trong nim;

— Thoi gian phat sinh bio (theo gio thé gidi);

— Vi tri tAm bdo va thong tin vé khi ap;

— Hudéng va tdc dd di chuyén cuia bio;

— Sirc gio manh nhét gin trung tam;

- Sirc gio cua timg khu vue ban kinh chiu anh hudng cua bao;

— Dur kién sur tién trién ciia bdo trong 24 gidr tdi.

Tir viéc thu nhan théng tin nhur vy, thuyén trudng va céic s quan trén tau sé€
thao tac vi trf bdo 1én hai d6, so bd phac thao dudmg di chuyén cua bdo. Cin cir vi
tri hién tai, dudng di va dic biét la tinh trang k¥ thudt clia tau minh dé dé ra phuong
an diéu dong phong tranh thich hop.

5.2.4. CONG TAC CHUAN BI CHO TAU CHONG BAO

Thuomg xuyén chudn bi ngay tir khi con tau bit ddu di bién, cb dinh chat tat ca
cic d& vt trén tau dé khi tau nghiéng nga khéng bi x6 1at, 46 v& hodc di chuyén
lam léch trong tdm tau, nhit la loai hang nang, cdng kénh... Céac nip him hang, cira
ra vao, cua kin nude, cac phurong tién lam hang, neo, to1 duge cb dinh chat. Nhén
cac tin tirc khi twong thuy vin cho chuyén di, du tril cac phuong an can thiét dé dam
bao cho tau va bao vé hang hoa, nhit 1a hang chang budc trén boong,

Khi ¢6 tin bdo, phai théng bao cho toan tau biét, tang cudmg quan sat liy cac sb

lidu vé khi tirgng thuy vin, kiém tra tau tir miil dén 1ai, kiém tra tat ca céc clra man,
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[0 thodt nuwée, dng do nude, ching budc va dem vao kho cat gifr cac thiét bi trén
boong.
5.2.5. DIEU PONG TAU TRANII GAP BAO NHIET BOI

1. Thay d6i huéng di ciia taun

Ghi vi tri tau K va coa trung tam bo 7} qui vé& mot thoi diém.,

Tu trung tam bdo T v& ban kinh khu vuc nguy hi€ém cla bdo nhiét doi dbi vai
tanR=d,+r

dy,: ban kinh khu vue nguy hiém déi véi tau tinh tir trung tam thue caa bio con
r 1a sai s6 binh phuong trung binh cua toa dé trung tim bio, r c6 thé thira nhén bang
20 = 30 hai ly.

Tu Ky ké hudng di twong d6i Kp, va Kps iép xic véi vong tron 13 71& 7.

B+ K.

K2 KO

Hinh 5.7. Thay ddi huwéng di tranh bao tr xa.

Tw Ty va T3 v8 vecto toc do di chuyén cna bao ¥, tir diu mat cua vecto nay
la diém By va B> v& 1 cung ¢o ban kinh bang vecto toc d6 tau Vg, cde cung do cht

Kpi & Kps tai Cy va Oy Veeto Vpy=CiT; va Vpy =CyT; la vecto tée d6 twong ddi

cua tau so v6i trung tdm bio khi tau chay theo huéng KK TCBy va K K, 11 (4B, .
Cac hudng KoK KoK 1a cac huéng tau chay véi tée do Vs sé di dén tiép xtc voi
khu vue cach tdm bao maot khodng cach R =d, + r (hinh 5.7).

2. Thay d6i téc dd tau

Phuong phap nay duoc ap dung khi ving bién bi han ché hoic ngay ngoai daj
duong ma viée thay d6i huéng di khoéng cho phép. Cach lam nhw sau (hinh 5.8):
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Tuomg tu, ghi vi tri tau K, va cua trung tam bdo T, qui v& mot thoi diém. Tir
trung tim bdo 7, v& ban kinh khu vuc nguy hiém cta bdo nhiét doi ddi voi tau
R = d, + r. Tt K, ké huodng di trong déi Kp, va Kp; tiép xtc voi vong tron 1a 71 & 7.

Gia sir tau dang chay vdi hudng KpK. Di chuyén vecto van téc di chuyén cua
bio (PTB ) trén duomg Kp K, theo hudmg tir 77 vé K,. Dau mut vecto nay sé cit KoK
tai B). ta dugc diém dau cia vecto nay la ). Twong tu di chuyén vecto (FI"/;) trén
dudng Kp:K, theo hudng tir 7> vé& K,,. Pau mit vecto nay sé& cit K K tai diém B, va
ta cling duge diém diu cua vecto nay Cp. Ta s& duoc vecto Vg =K, B, va

Ver = K B, la hai vecto téc dd ciia tan chay trén hudng K d¢ di dén tiép xic voi
vimg nguy hiém cua bdo tai cac diém 7| va T>. Céac vecto Vp, =K, C, va

Fpy, = K, 12 hai vecto 16¢ d§ trong doi cua tau ta so voi huodng di chuyén cia tam

b&o. DT nhién, ta chi co thé giam tée do xuéng Ver = KB

K

Kp1

pe
Hinh 5.8. Thay déi tdc do tranh bao tiv xa.

3. Thay d6i ca huéng va toc d

Ghi vi tri ctia tau va trung tdm bdo cling nhu an dinh ving nguy hiém cua bio,
gidng nhu phuong phap thay dbi hudng di.

Tir vi tri tau ta K, v& hudng di cua tau KK (hinh 5.9). Gia st trén huong di cua
tau néu chay voi ﬁ thi s& lot vao trung tdm bdo. Tir K, v& Kp; va Kp; tiép xtc véi
khu viue nguy hiém tai 7| va Ty, tir cac dudng dé vE vecto tdc do di chuyén cua
bao Jt.
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Tur Ko ké hudng di tranh bao dd lua chon KK va K,Ko. Tir ddu mat cua W
vach cac duong théng song song voi KoK va KKy, Cac duomg nay cit cac hudng
di wong d6i Kp, va Kp, tai cac diém Chyva Cy. V_p; =C|—T; @ = EE la vecto tée
do di chuyén nrong ddi cua tau so véi bio. Cac vecto tr € va (5 dén ddu mut cia
Vt 1a the dd cua tau, tau ta can chay theo K,K| va K K, dé tiép xac vai khu vue
nguy hiém tai 7 & Ts.

So sanh VK| & VK; véi te do kinh té cia tau. Lua chon téc do va hudng di
thich hop (hinh 5.9).

K K.,

i

Hinh 5.9. Thay dbi ca hwéng va téc dd tranh bao tir xa.

5.2.6. DIEU KHIEN TAU RA KHOI KHU VUC BAO
1. Xac dinh khu vye tau trén bao

Khi ¢6 bao ta phai tim moi cach didu khién tau ra khoi pham vi &6, ké ca khi
nco, hét sirc tranh gln dao, dit lién, da ngam... Moi trudng hop khéng duoc dua tau
di xuéi gio. Tranh di ddi séng, ngang song.

Bio la con gi6 xody, bén phai duong di chuyén cta bdo 1a ban vong nguy hiém
vi ¢ ban vong ndy téc d6 gid cong voi the do di chuyén cta bao cling chiéu nén tan
thuyén d& bi cudn vao trung tam bio.

O ban vong it nguy hiém thi hudng di chuyén cia bdo nguge véi hudng gio nén
tau c6 xu hudng dé bi gié dy ra phia sau dé thoat ra ngoai.

Néu xét mét con bio & béc ban cdu, (hinh 5.10), ta thiy:

— Khi tau nim & dudng khu vic 4 thi gid thdi thudn chidu kim ddng hd (trai
qua phai);
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- O kbu vue B thi gio déi chiéu tir phai qua trai;
— O khu vue C duong bio di qua (gi6 hau nhu khéng dbi chiéu) ma chi thdy gié
ting manh va khi ap giam.

2. Piéu khién tau ra khéi khu viee bio

Khi tau & ban vong nguy hiém "Right hand semi-circle” (hinh 5.10 A&E). Khi
O vi tri 4 13 tau dang & cung phﬁn tir nguy hiém "Dangerous quadrant” 1p tirc cho
tan chay theo hudng sao cho gid thue thét tir phia trudc man phai mot goc 30 + 45°,
khi gio d6i hurdng gan vé phia sau tau duge khoang 16n hon 90" so véi ban dau (&
Nam ban cdu dé gié man irai) chimg té mat bdo dang di chuyén sau lai tau. Néu
khong thiy két qua cin dbi huéng vé bén phai va chay g6i séng voi may chay giam
vong quay. néu may dimg thi dé théi man phai, Khi thdy gio d6i sang phai, khi ap
tang, téc dé gidé giam, tau dang tha tréi thi maét bdo di chuyén qua phia sau 1ai tau.

Piém quay

Buéng di chuyén

Hinh 5.10. Diéu khién tau ra khéi khu vire chiu anh
hwéng cla bio & Bic ban ciu.
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O ban vong it nguy hiém, con gol 14 bdn vong hang hai dwoc "Left hand or
Navigable semi-circle" (hinh 5.10 B ,D), séng va gi6 ¢o yéu hon nhung chua phai
hét nguy hiém. Dé loi dung gi6 diy tau ra khoi khu vure bio duge nhanh, ta dé cho
216 thuc théi & man phai phia sau mét goe 110 + 135° va dé dua tau ra khoi tdm nén
di nhanh. Néu gio déi hudng tir sau t6i miii ¢ thé ¢ gdy cho tau lic nén ta phai diéu
déng nhur huéng ban diu. Khi thay gi6 déi chidu tir huéng Tay sang huéng Nam thi
dé g €10 phia trirdc man trai, tau nhanh chong ra ngoai khu vire bio.

Néu trén dudng di chuyén cua bio (hinh 5.10 C), ¢é géng dua tau sang ban
vong it nguy hiém va didu dong nhu phwong phap trén.

Trudng hop roi vao mat bio "Vortex" phai hét sic chu ¥. noi chung tranh
khong duge dé tau roi vao mit bio.

Bao thuomg c6 d6t bién nén khi tranh xong cin lyu y d& phong. Nhiéu khi diém
quay "Vertex" khong ding nhu théng thudng, ¢6 nhimg con bio bi quay chuyén
hudng nhiéu lan, rat nguy hiém.

5.3. DAN TAU TRONG BANG

3.1. MOT SO HIEU BIET SO LUOC VE BANG

Bang thudmg 6 tir vi tuyén 45° =+ 50° tres 18n hai cue Bic va Nam. Viée dong
bing phu thudc ca vao dé man va d6 nhdét cua vang bién dé.

Theo yéu cau mirc dé khé khan nguy hiém, nguoi ta phan loai bang nhtr sau:

— Bang ddng nhét: 1a loai bing déng két mot cach lién tuc va tau chi co thé
hang hai theo mua, mudn di phai ¢é tau pha bang.

— Bang tang: 1a nhitng tang bang ndi trén mat nuée, noé ¢o thé gur nguyén vi tri
hoic chuyén déng gay nguy hiém cho tau thuyén, dic biét loai nhon va ngam dudi nue.

— Biéng tréi: la cac khdi bang va vao nhau v& ra tr6i 13nh bénh trén mat bién,
thuong xuat hién vao ddu mua va cudi mua bing, ciing gy nguy hiém cho tau.

— Nui bing: 1a biang riéng biét ¢6 kich thude khéng 18 vi nguyén nhan nao dé
chang bi pha tir cdc nui bang & Bic va Nam cuc, theo cac dong hai Ivu di vé xich
dao hogic céc ving bién khac gay tén thirong cho tau thuyén. Tuy nhién, ¢6 (hé phat

hién tir xa t61 1,8 hai ly néu troi quang dang va 2,7 hai ly néu troi sang va 200 md¢t
néu mu nhe.

Ciing c6 thé phan loai biang theo d6 day va tir d6 dua ra cac khuyén cdo cho
cac tau:
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— Khi dd day bang tir 15 + 20 cm tau cd trong tai trung binh mai di duoc, dé
xay ra nguy hiém vi tau bé.
— Khi d¢ day bang khoang 40 cm, tau ¢6 trang bi dic biét méi hanh trinh.

~ Do day tir 40cm trd 1én phai ¢6 tau pha bing hd tro méi di duoc.

5.3.2. PAC DIEM VA CAC LUU Y KHI HANG HAI TRONG VUNG BANG

1. Dic diém

Khi hang hai trong viing bang, phin trén boong cé thé bi mét 1p bing bao
ph. tham chi day dén 75cm. Cac tau thuyén cin chi ¥ thye hién cac chi din trong
Hang hai chi nam hoac cac théng bao hang hai va cac tai liéu khac.

Phai phén tich dac diém cia céc loai bang dé biét bang day hay meéng (mau
tring mai 1a bing mai déng két, tring nhat 12 1au va diy...). Thuong bang nhé 1én
khéi mat nude tir 1/6 + 1/9 d6 day cia né nén phai chu y.

Cac thong bao vé mirc d6 bang dua trén co s¢ quan tric cua cac dai, tram, dirge
tinh toan ddy du voi cac yéu td khi trong. N6 con bao gém tinh hinh va dac diém
cua khdi bang, huéng di cia bang, dir bao su thay d6i clta né trong mot vai ngay
toi, hudng di doc 1ap cua tdu. Khi nhan dugc ban thong bao nay thi phan tich cu thé
va thao tac 1én hai d6.

2. Cac lvu y khi hang hii trong vang bang

Vi chay & vi d6 cao nén d6 nhay cia la ban kém, co sai sb goc lai. Chi dung
droe toe do ké Dép-lc hoiic ¢6 thé do tde d6 bang chidu dai tau.

Dua vao théng bao vé ving bang d6, di vai kha nang tau ¢é thé di qua duge
va cdn gia curomg thém phan mii tau. Néu ¢6 thé, nén ting thém mdn nuéc dé dam
bao an toan cho bdnh 14i va chan vit.

Cir ngudi quan sat trén cao dé ning cao tam nhin xa. Khi ¢6 tuyét roi, né ¢o6
kha ning lam ting lién két gilta cac tang bang, vi vdy khong nén cho tau di qua.

Dua vao cac théng tin, quan sat dé din tau di theo con dudng an toan nhéat
khéng nhét thiét phai [a nhanh chong nhat. Hudng di c6 thé thay dbi lién tuc, téc 48
¢6 thé ciing bi thay ddi nén can fuu y vi tri tau.

Thuong xuyén gia nhiét cho cac duong bng, cac két nuée, diu... (sau nira gidy).

Khéng nén ty chay khi biang tir cip 6 trés [én va phai yéu ciu tau pha bing hd tro.

3. Cong tac phuc vu trong ving biang

Chu yéu do Uy ban diéu tra vé bang Qudc té "International Ice Partrol — IIP"
qui dinh mét s6 tuyén nhét dinh cho timg thai gian.
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Tién hanh quan sat thuong Xuyén cac vung nii bang, phat hién sy nguy hiém,
sir day cua bang cung cip cho tau céc loai tau kéo, pha bang...Ngoai ra con dat cac
thiét bi dé han ché sir dong bang hodc xay dung cac cong trinh chin song...

Khi hanh hai trong ving bang, tau thuyén c6 thé bi thu thém phu phi mua déng
(khoang 10 + 15%) dé dam bao khai thac kinh té cho tau. Cac tau thuyén phai cé
trach nhiém cdng tac véi té chirc nay vé viée thong bao céc tinh hinh cua bang.

5.3.3. PIEU PONG TAU TRONG BANG
1. Khi hanh trinh

Thuong xuyén xac dinh vi tri tau chinh xac. Néu phai dirng tau, nén cho chan
vit quay cham, duy tri viéc bé lai tir man nay sang man kia. Khi cho may lui, banh
lai phai dé thang va khong bé 14i khi chwa hét trén. Tau c6 trém t6i méi bé 14i.

Néu viéc va cham vao bang la khong tranh khoi thi nén cho séng mii tiép xiic
vdi bang, tranh va cham bén luon tau.

Hinh 5.11. Tau ndm c3p cau trong diéu kién bang gia.

Khong quay tré dét ngét trong bang, luu y theo ddi chuyén dong cua phan lai
tau va tranh cho né khoi va cham vao bang. Néu tau dang dirng im ta khong nén
tang s6 vong quay cla may dot ng6t ma phai tang tir tir nham diy bing & l4i ra xa.

2. Khi neo dau

Hét strc nguy hiém cho tau khi phai neo déu, bang di dong c6 thé giy dut neo.
Néu phai tha neo nén tha mot luong lin téi thiéu bing 1,5 + 2 14n d6 sau dé khi cin
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¢ thé nhanh chéng thao lin va didu dong tau. Bang day thi phai yéu ciu tau pha
bang hd tro dé vurot qua.

3. Khi vao ra cau

Dung tau pha bang dé pha bing trude sau d6 tau kéo s& kéo hozc ddy phan mii
tau vao trong ciu. Bét cac day phia miii xong, gia c6 va cho may lui dé day sé bang &
man trong cau vé phia trude hoie ding cic thiét bj hodc tau lai d& lam cong viée nay.

Néu khi ra cau ¢6 bang méng thi ding may dé day bang rdi sau do ra cdu theo
phuong phap binh thuong. Luu v khi didu déng, téc dd tau phai dam bao an toan vé
su va cham gitta chin vit va bing.

5.3. PIEU DONG TAU TRONG TAM NHIN XA B] HAN CHE
5.3.1. KHAI NIEM VA DINH NGHIA

T4m nhin xa bi han ché, hidu theo Ban Qui tic quéc té vé phong ngira dim va
trén bién "International Regulations for Preventing Collisions at Sea — 1972" viét tat
COLREG-72 va kinh nghiém nhiing nguoi di bién lanh nghé 1a khoang 2 + 3 hai
Iy. nhung khi dang hanh trinh ma thiy tim nhin giam xudng con 5 hai Iy ngudi ta
da bit dau quan niém tim nhin xa bi han ché.

Tam nhin xa bi han ché co nghia la bit cir didu kién nao ma tim nhin bj giam
xudng nhu strong mi, mua tuyét, bio cat....TAm nhin xa bi han ché anh hudng truc
tiép dén céng tac an toan hang hai cta tau thuyén.

5.3.2. BIEN PHAP DPIEU DONG

1. Nguyén nhin xay ra tai nan

— Do tau st dung téc d6 qua lén va diic biét la khong xir 1y kip thoi trudce cac
tinh hudng c6 thé xay ra va cham.

— Do thiéu s6t va sai 1am cuia sT quan trong viéc quan sat bing Ra-da, bing mit
thudng...

— Khong tuan thu nghiém chinh hodc ¢6 thiéu sét trong viec tudn thi theo céac
diéu luat cia COLREG -72.

2. Phuong phip diéun djng

Giai dogn 1: Cho dén khi phat hién su c6 mit cua tau thuyén khéac trén man anh
Ra-da, cin phai di voi tdc do an toan (theo Pidu 6-COLREG 72), phat tin hi¢u
suong mi (Diéu 35) ké ca trude khi vao swong mu. Tang cuong canh gioi, theo ddi
va xac dinh céc théng sb chuyén déng ciia muyc tiéu trén man anh Ra-da.
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Giai doagn 2: So b xac dinh cac théng s6 cna tau thuyén muyc tiéu nhur CPA
"Closest Point of Approach”, TCPA "Time to CPA". Dua vao cic théng tin CPA.,

TCPA danh gia nguy co d4m va. Chua hanh ddng khi chua xdc dinh o céc théng
tin cua tau muyc ticu.

Giai dogn 3: Diéu déng phong ngira ddm va theo Pidu 19 cia COLREG— 72
(c6 thé thay déi huéng hoic téc do hodc két hop). Néu nguy co hai tau di qua gan
nhau thi tau thuyén minh phai ngimg may hodc cho may Iui, thim chi tha neo dé tau

kia di qua. Cén cha y moi tau thuyén déu phai c¢6 hanh dong thich hop.

5.3.3. CAC LUU Y KHI BIEU BONG

O nhimg not ¢6 trang bi hé thong didu phéi gtao théng V1S "Vessel Traffic
System™ trong diéu kién cho phép, ¢é thé sir dung nhitg théng tin cia hé théng nay
dé didu ddng phong ngira ddm va. Hanh dong phai dut khoat, tranh déi huéng 14t
nhét tirng ti mét, dé gay hiéu nham cho tau thuyén déi phuong.

Thuomg xuyén thay ddi thang tAim xa dé c6 thé phat hién sém cic muc tiéu.

5.3.4. PO GIAI PHONG NGUA PAM VA BANG RA-DA
1. D6 giai chuyén ddng that

Goi Cy; Vo 12 huéng va tée d6 di chuyén that cia tau chi. Gia sir tai thoi diém 1,
tau chu & vi tri O xdc dinh phuong vi va khodng cach toi muc tidu B) — D ta duge
muc tidu & vi tri 77. Tai thoi diém 2, tau chy & vi tri Oy xace dinh phuong vi va
khodng céch t¢i muc tiéu B, — Dy. Tuong tu ta dugce T, tai thoi didm 3. tau chu & Vi
tri O3 xac dinh phuong vi va khoang cach t6i muc tiéu B3 — Dj va duoe T;.

Tién hanh db giai trén gidy hodc truc tiép trén hai dd (it sir dung vi ti 1& xich
qua nho) bang cach ndi cac didm 71 T; va T3 s& cho ta hudng chuyén dong that va
téc do chuyén déng that cva tau muc tiéu 1a ¢, va ¥, Bang cach db giai nay, no
cling cung cép tinh trang phan bd tan hién tai va thoi gian sip toi (hinh 5.12).
Nhuge diém cua phirong phédp nay 1a khéng thé giup ching ta thiy ngay hoan canh
hodc ¢6 nguy co va cham tau hay khéng? rat kho khan khi xac dinh chinh xac
khoang cach dén can diém "Closest Point of Approach" (CPA) va thoi gian dén cin

diém "Time to CPA" (TCPA). Do d6, khé nhén thdy két qui khi chung la da
diéu dong.
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Hinh 5.12. 6 giai chuyén ddng that.
2. P giai chuyén ddng twong ddi
Trong phuong phap nay, tau chi dugce coi nhur ¢b dinh tai mot vi tri, su chuyén
déng cua cac muc tiéu duge quan sat la chuyén déng tuong déi (hinh 5.13).
Viée @6 giai ¢o thé thuc hién trén gidy, thong thudmg trén t& d6 giai chuyén
dung "Radar Plotting Sheet", hodc tryc tiép trén mit 46 giai cia man anh Ra-da.

Ce

Hinh 5.13. Db giai chuyén déng twong déi.

— l'ai cac thoi diém 7 va T (dua vao cdc thong tin By — Dy va By — D,) ta quan
sat duge muyc tiéu & vitri (1) va (2). g

~ N&i cac vi tri (1) va (2) cho ta hudng chuyén déng tuong ddi ciia muc tiéu so
vai tau chu, ky hiéu Cg.
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— Po khodng cach tir (1) + (2) cho ta téc do twong d6i cua muc tidu Vi, gid tri
(= (2)

1.
E= T, 1]

— Tur vi tri tau ¢hda ha dlr(‘mg vudng goc xuong dudng chuyén déng tuong déi
cho ta khoang cach tiép can gan nhit ¢ gilra tau muc tiéu va tau chu, Khoang cach cin
diém nay duoc ¢ gol la ¢°PA.

— Do khoang cach tr diém quan sdt tan cudi (2} dén diém (P4 ta xac dinh dwoc
e - N o e e (2) CPA
thot gian muyc tiéu deén can diém TCPA, gia tri TCPA = —260 (néu déi ra
phit). DE tién cho viée ddanh gid nguy co ddm va cua muc tiéu, nguol ta qui wde khi
muc téu trude can diém thi gia tri 7CPA > 0. khi muc tiéu sau cin diém thi
7¢PA < 0. khi muc ticu dén can diém gia tri TCPA = 0.
— Tir diém quan sat dau (ién (1) ké duong thing song song ngugce huong véi

hudng cua tau cha (C,), dit doan (1) + (3) = %(T2 —7;)thi vecto (1)3) :—i'_’[)(dﬁu

trir bicu thi nguge chicu vai vecto V). Noi vi tri (3) véi (2) cho ta hudng chuyén
dong that cua tau muyc tiu, ky hi¢u C,.

— Po doan duomg tir (1) + (2) ta tinh duoce tde d6 that cta muc tidu V, gid tri
(3)—( )

Iam atac (1) (2) (3) rong Iy lhuyt,l do gidy poi la tam giac [OL dd., trong tam
214a¢ my ta ¢6 phuong trinh bicu dién chuyén dong cia myc tiéu ¥, = =V, +V.

Mire do nguy hiém ctia myc tidu dugc danh gia théng qua hai théng sé CPA va
TCPA, néu:

= TCPA > 0 va CPA <min CPA diy 1a myc tiéu dang ton 1ai nguy hiém (o thé

xdy ra dam va vol tau ta);

- TCPA > 0 va CPA = 0 diy 1a muc tiéu hét sire nguy hiém (xay ra ddm va vai
tau ta).

Gia tri min (P4 duge lua chon dua theo kinh nghiém (ciin ¢t vao céc didu kién
trang thai mat bién, mat dé g1ao thong, kich ¢& tau ciing nhur cac dac tinh didu dong
tau... Thong thuong cac tau ¢d trung binh duge chon min CP4 = 2 haj ly, cde tau ¢
Ion khodng 3 hai ly hogc 1én hon).

D¢ thue hidn cac phuong an diéu déng phong ngira ddm va ta lua chon diém
di¢u déng TM "Time manocuvring"”, diém diéu ddng nén chon sau diém quan sat
lan cuditr3 = 5 phitt (dé ¢6 thai gian thuc hién cac bude db giai tiép theo), nhung
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ciing khong nén chon thoi diém diéu déng nay qua gin tau ta dé wanh roi vao tinh
trang qua can. Théng thuong. chon diém TM cach tau ta khoang 4 hodc 5 hai ly (¢o
thé Iém hon tuy thude hoan canh thuc 18).

Qua vi tri tau chu v& vong tron min CPA, ur diém diéu dong TM ké mot dudmg
thang tiép tuyén véi vong tron min CPA (luu y duong thing nay phai cat husng
chuyén dong thit cua tau ta, muc dich 1a tau ta phai diéu déng dé cho muc tidu cat
mii tau tau, tau ta di phia sau muyc tiéw). Buong thang nay chinh la dudmg chuyén
dong trong déi mdi cua muc tiéu so voi tau ta sau Khi ta tién hanh diéu déng. Bude
tiép theo ta di chuyén song song song dudng thang nay qua dinh (2) ctia tam gidce

(1) (2) (3).
3. Cic phuwong an trién khai didu dong phong ngira dam va
~ Thay déi réng don thudin:

Co

Di chuyén . Ci
song
song
dudéng

Ce1 qua
dinh 2

Cex
v
Ce CPA

Hinh 5.14. Déi hwong don thuan.

Sau khi nhan duge két qua coa do giai chuyén dong tuong ddi (da co duong
thang di qua dinh (2) cua tam giac (1) (2) (3). Ta lfiy diém (3) lam tim quay mot
cung tron ¢ ban kinh bing doan (1) (3). cung tron nay s& cit dudng thang vira di
chuyén tai hai diém bén phai va bén trai vecto tdc do tau ta (=V,). Viéc lua chon
diém bén phai hay bén trai lam nghiém cua bai toan la tuy thude vao vi tri twong
quan hién tai ctia tan mue tiéu va tau 1a va ap dung Didu 19 cua COLREG-72 (theo
hinh 5.14 ta 1y diém bén phai (1)" lam nghiém bai toan).
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Nhu vdy, tai thoi difm TM, tau ta s& ddi huéng sang phai (huéng tir (3) dén
(1)) 1a huéng mai Cyy, thi muc tiéu sé& di chuyén trén duemg chuyén doéng tuong
d6i mai (duomg Cr), hay néi cach khac, muyc tiéu di di qua an toan & phia miii tau
ta vdi khodng cach tbi thiéu min CPA d3 lwa chon.

Dé tim thoi didm két thae didu dong, ta di chuyén song song duong chuycn
dong twong dbi ban ddu Cp 1én tiép tuyén véi vong tron min CPA4 nhung cho ciit
duong chuyén dong trong déi méi Cgy. giao diém nay dugc ky higu la TR "Time
Retunrback", diy chinh 13 thoi diém két thic didu dong hinh 5.14),

— Thay dbi té¢ d6 dom thudn

Hinh 5.15 trinh bay phuong an diéu déng bing cach dbi tée do dom thuin, cac
buéc tién hanh & giai doan diu duge thue hién nhu phuong phap débi hudng don
thuan. Nhung sau khi di chuyén song song dudng chuyén dong tuong déi ban diu
Cr. qua dinh (2) cua tam gidc téc do (1) (2) (3) ta tim giao diém cna duomg di
chuyén niy véi vecto te do tau ta (vecto (1) (3)). Gia str diém ciit do 1a vitri (1)
(hinh 5.15). B¢ dai doan thing (3) (1)’ chinh la 4§ l16n cua vecto tde dé méi cua tau
ta. Hay ndi cach khdc, tau ta gitt nguyén hudng di nhung tée d6 di ¢ giam tr (3) (1)
B)y+(1) (1)

xubng ¢on (3) (1)". Téc d6 méi cua tau ta dugc tinh: J, = T
!

Co (1)

Di chuyén 4 C
s0Ng
song
dwong

Cer qua

dinh 2

Ces
v
Ce CFA

Hinh 5.15. Béi toc d6 don thuan.

Thoi diém két thac didu dong cung duge tinh toan nhu phuong an ddi hudng
don thuan. Trong phirong an nay can chi y tai thoi diém TM thi téc do da dugc
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giam xudng con ¥y, do vy muodn dat dugce toc dd nay, dua vao dic tinh dimg tau
ta phai giam toc dé som.,

— Thay déi hiecng va tée do kér hop:

Cos
Co SEN{)

Di chuyén 4 Cy e "y
song song

dudng

Ce1 qua

dinh 2

(-Vo)

Hinh 5.16. Boi hwéng va téc dd két hop.

Gia sir phuong an déi huéng don thuin dugc thuc hién thi tau ta phai chuyén
sang huéng maéi 1a Co; (diém (1)?). Tuong tu, phuong én dbi tde @6 don thudn, tau
ta g1dm tbe do tir ¥y xuéng Vor (diém (1)"). Nhur vay, néu tir diém (1) dén diém
(1) ta ¢ thé chon duge vé sé cac diém (1)i thoa man phuong an vira giam téc d6
vira dbi huéng. Tuy nhién, trong thuc té do h¢ théng tay chudéng dudi tau bién thong
thuong dugc b6 tri cac nc tde dd 161 cho cac tau ¢6 chan vit bude ¢b dinh la: TG
hét "Full ahead"; Téi trung binh "Half ahead”; Té1 chiam "Slow ahead"”; T that
cham "Dead slow ahead" va Dirng may "Stop”. Véi cac tau co chan vit bién bude
thi 161 da ciling chi ¢6 thé ¢6 tir 6 + 7 nic téc dd t6i. Nhur vAy ching ta khang thé lua
chon duge vé s6 cac nic dé giam tde dd. Do dé trong phurong an nay, nguoi dicu
khién tau s& dua ra mot ndc giam tée d6 nao do, rdi sau d6 s& tim hudng twong (mg
(hinh 5.16).

3. Két luiin chung cho ba bai 4 giai

Phu hop Didu 8 cia COLREG-72, sir dung Ra-da ldy théng tin muc tidu dua
ra phuong 4n diéu doéng dé phong ngira ddm va bang déi huéng don thuan duoc coi
nhu phuong 4n diéu déng tranh va ¢6 hiéu qua nhat, néu thod man ba diéu kién
sau day:
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— Phai dugc tién hanh & thai diém thich hop (& khodng cach an toan ngoai 4 hai tv):
— Khéng duoce dan téi qué can déi véi cac muc tiéu khac (tau thuyén khac).

Phuong an diéu dong dé phong ngtra ddm va bang cach giam may don thuan
khong nhanh chong bang doi huéng don thuan vi:

~ Néu khéng théng bao cho budng may trudce sé khong kip diéu dong;

— Phan 16n cac tau thé hé¢ ¢ii khi hanh trinh trén bién déu chay ddu ning chur
khéng phai dau nhe, do viy dé tién hanh diéu dong ngay rit khé, nhat 1a mua dong,
thoi 1iét xdu va khi chay tau ¢ cdc viing vi d cao:

— Bang tay chudng tuong tng véi tée d6 duoc tim ra bang ly thuyét, nhic¢u khi
khong co hoac khang phi hop.

Phuong an dieu dong keét hop cling nhu phuong an didu dong bang cach giam
may. it duoc sir dung. Trir trudomg hop khan cip.
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Chwong 6

PIEU DPONG TAU TRONG CAC
TINH HUONG PAC BIET

6.1. DIEU BONG TAU CcPU NGUOI ROI XUOGNG NUGC

6.1.1. NHUNG YI:U CAU CHUNG
1. Hanh ddng diu tién dé ctu nan nhin

—~ Dirng may va ném ngay phao tron (hodce bat cir vat gi nd1 dugc) xudng man
tau ¢o ngudi roi, chi v cang gan cho ngudi bi nan cang tot, nhung tranh gay thwong
vong cho nan nhéan.

— Kéo ba hdi ¢oi dai bang ¢di tau (tin hiéu chir O). déng thai ho 1om "Co nguoi
roi xuéng nude ¢ man...",

— Chuin bj dic¢u dong theo cie phuong phap trinh bay & muc 6.1.2.
— Xac dinh vi tri 1au, hudng va toc d§ gio, thoi gian xay ra tal nan.
— Théng bao ngay cho thuyén trirong va budng may biét.

— Tang cudmg canh gidi, duy tri canh gisi chit ché d¢ tuon luon thay dugc
ngtrdn by nan.

~ N¢ém thém diu hidu hodc tin hiéu phio khoi dé danh diu vi tri ngudi bi nan.
— Théng bao cho sT quan dién dai, thuong xuyén cdp nhat chinh xac vi tri tau.
— May chinh & ché dé chudn bi sin sang diéu dong.

— Chudn bi sin xudng ciru sinh dé co thé ha dugc ngay, néu can.

— Duy tri lién lac bang may bd dam cam tay gilta budng lai, trén boong va
xuong ciru sinh.

— Chuén bi ha ciu thang hoa tiéu dé phuc vu cho céng viée clru nan nhén.

2. Trong cong tac tim kiém, c¢in phai chu y cac yéu toé sau diy

— Cac dic tinh diéu déng cua ban than con tau.
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— Hudng gi6é va trang thai mat bién.

— Kinh nghiém cua thuyén vién va mic d6 huin luyén ho trong cong tic nay.
- Tinh trang cia may chinh.

— Vi tri xay ra tai nan.

— T4m nhin xa.

- K§ thuat tim kiém.

— Kha ning c6 thé nho duoc sy tro giup cua cac tau khac.,

3. Cac tinh huéng xay ra d6i véi ngudi b roi

Trén bién, ngu‘m roi xubng nuéc c6 thé dwgc phat hién mdt trong ba tinh
hudng va ing vcn mdi tinh hudng nhr vay trén buong lai phai dua ra cac hanh dong
tuong thich, néu:

— Ngudi méi roi xudng nude duoc bd phén truc ca bubng lai phat hién ngay.

Luc nay budng lai phai xtr 1y kip thoi dé ciru ngudi roi, ta con goi 1a "Hanh dong
tire thoi'.

— Khi ngudi roi xubng nude da duge mdt ngudi nao do trén tau nhin thiy va
théng bao cho budng lai. Lic nay hanh déng ban diu cua budng lai dé& ciu vét
ngudi bi nan coi nhur da bi tré. Ta goi la “Hanh déng da bj ¢r&".

— Ngudi bi roi xudng nude duge théng bao cho budng lai dudi dang coi nhu da
bi mét tich. Budng lai phai hanh donE, nhu d6i véi ngudi da bi mat tich. Ta goi la
"Hanh déng dbi v&i ngudi da bi mat tich™.

6.1.2. CAC PHUONG PHAP DIEU PONG CUU NGUOI ROI XUONG NUGC
LPhwong phip quay tré " Williamson" (quay trd 180°)
—Ddc diém:
+ Lam cho tau ¢é thé quay trér vé vét di ban diu.
+ Thuc hién ¢6 hiéu qua ca khi tim nhin xa kém.

+ Dua con tau quay trg lai nhung tranh khéi chd ngudi bi nan (khong de 1én
ngudi bl nan).

+ Thuc hién cham va cén phai huén luyén thyc tap nhiéu lan.

— Cde budce tién himh:

+ Bé hét 1ai v& mot bén man (néu trong tinh huong ngudi mai roi duge phat

hién ngay thi ta bé hét 1ai vé phia man ngudi bi roi).

+ Sau khi miii tau quay dugc 60° so véi huéng ban du thi bé hét lai vé phia
man d6i dién.
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+ Khi mii tau quay con cach huéng nguoe voi huéng ban dau khoang 20"
(bing dic tinh ding quay theo hudng do) thi bé 1ai vé vi tri s6 khong, két qua 14 tau
s& quay duoc 180° so voi hudng ban dau (hinh 6.1). Lic nay ta diéu déng tiép can
nan nhan.

I:JJ’ \
iflr \1
i g
1\ 3 \\\\

\‘\ i\\

N B :

R -
)\ T g = '

Hinh 6.1. Vong quay tro "Williamson”.

2. Vong quay tré "Anderson' (quay tr§ 270°)

- Pic diém:

+ La phuong phap quay tr¢ dé tim kiém nhanh nhit.

+ Thuén l¢i cho cic tau ¢é déc tinh quay tr& tét (vong quay hep).
+ Hau hét duoc cac tau ¢ cong sudt 1dm sir dung.

+ Thue hién rat khé khin dbi voi cac tau mot chan vit.

+ Gap kho khian khi tiép cén nan nhin, boi vi khong phai tiép can trén mot
duong thing.

—~Cac buoe tién hanh:

Hinh 6.2. Vong quay tr& "Anderson".
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B¢ banh lai het ve mot bén (néu trong tinh hudnge the thai, tae i NELGH Y 0D

roi xong thi ta beé hét 1ai vé phia man nguoi bj roi)
R N - s 0 .. : ~ . - s I . N A
~ Sau khi mfi tau quay duoc 250" so viéi hudng ban dau thi bé 141 vé vi tri sé

khdng, vi dimg mdy. ticp tye dicu dong dé tiep ¢an nan nhin (hinh 6.2).

3. Vong quay tré "Scharnov”

—Bdc dicm:

+ 8¢ dua con tau tro lai nguge voi dudng di cit cta no.

~ Vong quay nho. tiét kiém duoe thoi glan,

+ Khéng, thé tién hanh co hicu qua trir khi théi gian wéi qua eitra 1Ge xuat hién
tai nan va thoi diém bét dau didu dong di duoe biét.

— Cde b tién hanh:

f‘/
|-I'! “-\!?'I‘
| | .-C)
1*\ \\ N
el - Y e i S
s TN R

Hinh 6.3. Vong quay tré "Scharnov”.

+ Khong su dung trong trudmg hgp phéat hién ngay ngudi roi xudng nuée.

i Bé banh 1ai hét vé mét bén man.

+ Sau khi mii tau quay duge 240" so voi huéng ban dau, bé lai hét vé phia man
déi dién.

+ Khi mili tau quay duoce con cach ngugce véi hudng ban dau 20" (khoang 200"
SO vO1 hudng ban dﬁu) thi bé banh lai vé s khong dé cho mili tau trey vé huong
nguoe voi hudng ban dau (hinh 6.3).

6.2. DIEU PONG TAU CUP’U THUNG

6.2.1. NGUYEN NHAN VA CACH XAC DINH L.O THUNG
1. Nguyén nhin
~ 1du qua cha viéc tau mic can hay cudi [én da ngam;
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— Va cham tau hodc cac cong trinh not;
— Vu cham bang tréi. vat liéu noéi:
— An ty cua tau (mol han bi nit, hd hodc vo tau oy thung .. )

- 130 tau qua ¢t

2. Cach xae dinhb

PDya vito nguyén nhin tai nan dé phan dodn. Quan sat k¥ bang mat theo kinh
nghiém nhin vao bot nudc. bot Khi néi 1én khi nude chay qua 1§ thung.

— 1.6 thing nam wén mit nude ¢o thé cho nude tran vao tau nhune it nguy
hi¢m,

— L6 thung vira ¢ (rén vira ¢ dudi mit nude, nude chay vao nhung tde do
cham. it nguy hiém,

— L6 thing chint dudi mét nude, nude tran vao nhanh, ri nguy hiém.

Xic dinh luong nude & trong ham bang cich do nude ¢ cac ngin két. bha-lat
lién tuc, ta s& xac dinh dugce 16 thung ¢ ngin nao.

Ding vot d¢ phat hién, néu nghi van thung man nao ta dung vot ra man do.
Neéu tau by thang, vor & bi dong nurde hit vao, theco man tan ta biét duge vi tri 1O
thung (dé siu va dudng cong giang theo chiéu dat).

(6o the tha the lan d¢ khao sat (cha y an toan cho thg 1an), hoje dua vao do
nehiéng cua tau so vat vi tri ban dau dé xac dinh duge 16 thung vE& phia mai hay lai.

Dura vao luong nude chay vao tau ta xae dinh duge kich thude 16 thing. Theo
kinh nghi¢m thi:

— Néu khéi nude vao 8 1an/gid = khoang 3em’

~ Néu khdi nude vio 64 tin/gier = khoang 2m’

Néu thung & ba-1at nao thi dng théng pio ba-lat do ¢o gid thdira. - tai nghe
thay nude chay chimg 1o ba-ldt dé thung 1on. Do nude kiém tra rdt chuuh xée. néu
thdy sai s6 so v 56 do nude 1a thung tau hodce d6i khi éng do hang.

C6 thé ding bom dé bom nude kiém tra cac két ba-lat. Néu thiy nudce ra khac
binh thuomg ¢ thé suy xét thimg. ..

Dé tinh luong nude chay vao ta sir dung cong thirc:

0=453H WS, (6.1)
trong dé: QO — luong nude chay vio do thing (tin/gidy);
i — hé sé luau lugng (1 =0,12 + 0,78);
H — d6 sau 18 thung tinh tir mat nude dén tam 13 thing (m);
S — dién tich 16 thing (1112).
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Goi ¥ 1a vin toc dong chay qua 13 thung viy:
V=pf2gH (6.2)
trong d6: p = 0,5; 4 - do sdu 1 thing; g = 9,8 1m/s”

Thoi gian cho nuwoc trong ham cén bang véi bén ngoai la f thi:

_IbJH

. 6.3
1,33.5, (6-3)

Vi Sy 1 dién tich 18 thung (con /, b 1a kich thirée),
Viy ta c6 thé tinh: O = 2,668, /5 = S,V (m’/s). (6.4)

6.2.2. CAC DUNG CU XAC DINH VA CACH SU DUNG CUU THUNG
1. Vot ra 13 thing

Dung dé ra va x4c dinh 13 thing theo chidu sau. Vot ¢6 hinh dang va kich thudc
nhu sau:

1,.0m 1,5m 2,0m 2.5m

Hinh 6.4. Dung cu tim chd thing & vo tau.

— Mt vong sit co dudng kinh 500mm:
— Luéi sat hinh mét céo kich thude 2a = 2 -« 3mm;

~ Mot thanh gd hodc sét ndi lién véi vong sit goi 1a can vot trén d6 c6 khic
chiéu dai.

2. Ném va nit gd

Ném va nat gé duoge lam bing cac loai g8 mém nhu thong, bach duong...Ném
va nit gd c6 nhiéu hinh dang khac nhau. Ném hinh tam glac, dé bit cac khe ho va
vét nit ciia vo tau, nit tron, nit hinh nén dé bit nhitng dng nudce, 18 ron.. . (hinh

6.5). Truoe khi dong ném phai tay vai bat hoic s¢i gai ngdm dau 4n vao nat dé
dong cho chiit.
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Hinh 6.5. Ném va nit gb.

3. Nip vit (bu-16ng chuyén dung)

Bao gém miéng cao su c6 kich thude lém hon 16 thing, miéng tén gin vao
thanh sét tron bang mét ban 1& lam cho thanh sat nay gép lai duoc vubng goc hodc
nim trong mét phing cta miéng ton, dau kia c6 ren dé bit é-cu.

Vi loai ¢6 ban 1& ta dé cho thanh sit nim trong mét mat phing ctia miéng ton
va miéng cao su, ludn miéng tén va cao su ra ngoai thanh tau. Khi tha tay ra do
thanh sét 1ip 1éch tdm ctia miéng ton nén miéng tén va cao su quay vudng goc véi
thanh sit. Duéi ap luc cua nude ding tay diéu chinh dé cho miéng cao su ap sat vao
15 thiing cua vé tau. Tiép theo dém miéng cao su vao mit trong vé tau, dit long den
va siét chat é-cu dé ¢b dinh nép vit vao 16 thing,

Vi 15 thang tron ta 1y mét manh g cé dudmg kinh 16n hon miéng 18 thing dé
lam niip, gitra manh gd dui mét 16 x6 vira bu-16ng. Pua dau ¢é nganh cta bu-16ng
qua 13 thung tra ngodi man tau, bén trong man xung quanh I8 thiing dém bing bat.
X6 18 giita ndip gb vao bu-long dé nip g8 dé chit vao dém. Néu bu-16ng con dai ta
liy miéng g8 diy lam dém, dém vao giira ndp £ dé chit vao dém. Néu bu-1éng con
dai ta iy miéng g day lam dém, dém vao giira nip g va dai S¢, xoay chat tai hong
dé nap gb ép manh vio dém.

4, Tham chéong thiing

— Cde loui tham

Tham mém: Bao gdm tir 1+2 Iép vai bat khong thim nuée, khung la cac soi
ddy to bén. C6 nhiéu loai kich thirée khac nhau.

Tham loai 1: 2 x 2m, gdm 2 + 3 16p bat day, khau thanh dudng cit nhau tao ra
cac 6 vudng canh 40cm, vién tham 1a day ngdm dau c6 dudng kinh ¢ = 65 + 75mm.
Loai nay dé bén kém, chiu &p suét khoang 600 kg/m>. Sir dung bit 13 thing nhé
dién tich < 0,1m? va & do sdu < 6m.
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Tham fogi 2; Kich thude 2 x 2m. chu vi cua bat duoc khau hfmﬂ didy ngam
diiu, duong kinh ¢ = 75 + 90mm. gdm hai lop vii bat day, & gitra Ia mét kop chidu

¢6i. nhitng duong cat nhau la nhitng 6 vudng canh 400mm. DS bén 16t hom loai mo
tr 4 <+ 5 lan.

Tham logi 3: Kich thuée 3.5 + 3,5m. lam bing hai 16p vai bat. a1 la mat fop
dém khong thdm nude. chu vi khau bdm_ diy nhu tham loal hai. < hai canh trén va
dudi duge khiu thi bat ¢6 1hé x6 hai thanh kim toai vao dé gia cuong. DO bén nhu
tham loat hai. Dung ctru thung nai vo tau phang hodic hinh ény.

Tham logi 4: Kich thude 3 x 3m hodc 4.5 x 4.5m [am bang ludi sit beén cap
mém ¢ 9mm gitra cac mit lwéi dat nhitng tham cii. bat vich dé& don. ¢ mdi mat cua
Iwrdi sit phua hai 1ap bat day. tudi sat vién bang day cap ¢ 9mm. vién mép ngoai li
day lanh ngam ddiu co duong kinh 75 + 90mm.

‘Tham cirng: Bao gém loai niea clrng va cing.

Nira cimge: Giom mét dén hai lop vai bat. khung ¢o thém cac thanh g8, Sur dung
noi bang phiing.

Cimg: Gom hai Iop g8 doc mét [6p 26 ngang bao biing vai bat, Nhim bit cac 16
thiing phing nim sau dudi nude.

=S dung tham ctiu thung:

Dung ma-ni bit hai khuyét dau diy & hai goc trén cua tham vao hai soi day
thue vit goi 1a hai day trén. Dua hai diy trén 18n mat boong. 1101 v o chidu dai it
nhat & L6(FH + 0.58); (I 1a chidu cao man, 7 1 chidu rong tau). Hai khuyét dau
diy ¢ hai goc dudi cua tham ciing duoc bit ma-ni vao hai day cap mém goi la hai
day dudi. chiéu dai mdi day duoi it nhat 1a 1,6(2/7 + 0.5B8). Dy dudi duge dua
xudng day tau vong Ién trén sang man bén kia.

Cde day trén va dudi phai chac hon diy vién tham Khodng 20 = 30%. Khuydét
diu day & gifta meép trén cua thim bude mét day thuc vat poi la day ' tmtra do cao.
Trén diy nay 6 danh dau vach gidng nhu day do sau, doc d6 cao tinh tir trung 1am
tham téi lan can man tau,

3. Cach dit tham vao 18 thung

D¢ dit tham vao 13 thune, ngudi ta ¢6 hai cach dat, theo kiéu ngang va dat theo
kiéu hinh thoi.

- Kiéu ngang:

Dé hai goc mép dudi cua tham [én trén lan can man tau, tham trai rong hai goc
meép trén cua tham dé trén mat boong,
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Hai day dudi cta tham ludn tir mii tau vé 16 thung rdi 1dy ma-ni bit vao khuyét
diu day ¢ hai goc dudi cia tham. Tir tir dua mép dudi cia tham ra ngoai man dang
thoi ding ma-ni bat diy trén vao khuyét diu day & hai goc trén cua tham. Tl man
bén kia kéo day dudi theo toc do cung vai toc d6 xong tham ra ngoai man, man bén
nav xong day trén va day kiém tra d6 cao. Sau khi doc trén day kiém tra dd cao thily
tham & dung vi tri 16 thung va co do sau cin thiét, ta kéo cing cac day trén va dudi.
hude chat vao cdu tric mat boong. pé gilt dugce tham chat hon & vi tri I3 thung ¢o
khi ngudi ta con bude thém hai ddy gia ¢é & hai mép ngang cia tham. mdt day kéo
vé miii mot diy kéo vE 1ai.

Hinh 6.6. Str dung budc tham chéng thung theo kiéu ngang.

4 .- . * . . 2 - . " - . 5 o ~
Néu dién tich 16 thung 1én hon 0,5m™ ta nén dung thém day cap mém hoéc diy
lanh ngam daw vong tir man nay sang man kia di qua 16 thung (c6 tac dung nhu céc
cong giang) sau do maéi ding tham diy 1én 16 thung (hinh 6.6).

— Kicu hinh thoi (hinh 6.7):

Hinh 6.7. S dung budc tham theo kiéu hinh thoi.
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Bén khuyet budc theo thr tr cac day 1, 2, 3, 4 (hinh 6.7). Sau d6 chuyén bat

chdng thung vé miii tha xubng man bi thung, day thir hai tha vdng xudng triude miii
va chuyén sang man bén kia.

Day thir nhat (1) va déy thir ba (3) theo thir t kéo v& mdi va l4i, ddng thoi diéu
chinh (tay hoac t&1) cdc day nay vé cong giang bi thiung. Day thir hai (2) va thit tu
(4) didu chinh ding do sau 15 thung,

Néu bat nira cing ta lam twong tr, nhung lwu y dit bat dé ap sat vao thanh man
tau, cdc thanh gd ndm doc theo séng tau.

Bat cimng thi 16p gd thir nhét dat doc theo sdng tau, dé cing diy ching ta dung
tang—do dé giir chat bat hodc bu- 1ong,.

5. Xi-mang (bétdng)

Thyc té chi dung tham c(ru thing thi hiéu qua khéng cao. Khi 18 thing lon néu
chi dang tham thi do 4p lwe nude, thim dé bj tut vao 15 thing lam hong tham va
giam tinh ning tac dyng ctia thim. Tham chi 1a budc diu cua cong tac ciru thung
nhim tao co héi bom nuée trong tau ra dé tién hanh bit 13 thdng tir bén trong tau.

Bé-tdng lam bang xi-mang trn véi cat theo ti 1& 1:1, c6 thé dang cac chit bd
sung nhu: S6i, da dam, gach vun, xi than theo ti 13 1 xi-mang; 1 cat; 1 phan soi, da
dam ... tinh theo thé tich. Cat soi phai rira sach cho hét tap chit, sau do trén bé-tong
trén mat boong sach hoac trong hom chuyén dung. Trudce hét dudi day hom trai mot
16p cat sau d6 mét top xi mang rdi mot I6p cét, sau d6 dung xéng trén déu, gat ra
xung quanh cua thanh hom, dé lai mét hé siau & giifa, dung nude ngot (hodac mrde
bién) dé vao hé do véi sé lwong bang mét nira trong lrong xi-ming hoic it hon méot
chint, sau do6 tron déu.

Nén chon mét khuén dd bé-16ng c6 kich thude 16n hon miéng 16 thing. Khudn
tam béng g8 he hai ddu va ép chit vao 13 thing. Néu ép khéng chiit thi diing sgi gai
hoiic vai bat nhét vao k& hd, db bé-téng vao dau kia caia khudn. Néu 15 thung qua to
thi truede khi dd bé-téng ta dat nhiéu thanh sit hoic éng sit vao miéng 15 thing
(thanh mdt ludi) vdi cac 6 rong tir 10 + 20 + 25 cm. Dé d& tén bé-tong ta ding cac
tui cat xép 1én trén 1wéi sit, trén tai cat trai mdt 16p cat min sau d6 dd bé-téng.

Trude khi db bé-téng, quanh miéng 10 thung phai lam vé sinh sach s&, chai
sach, rira bing xa phong hodc bb tat, dé cho bé-tong khdng bi vira ra do ro ri tir IS
Lhung Xuyén qua thanh khudn ta dat mét ng thoat nude dé nude 1o i chay qua
Sng nay ra khoi khuén. Sau khi bé- -tdng cimg ldy nut g déng chat lai.
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Nham tang strc chiu nén cho bé-téng va dé cung ta thém vao thanh phéan cia
nd C-SO0y (10%): HICL (1 + 1,5 %): NaCO; (5 + 6%); (NaSO4 + Hy0) 10 + 12 %
tinh theo trong lugng xi-mang.

6.2.3. DILU PONG TAU KHI BI THUNG

Khi tau bi thung, tinh én dinh thuomg xiu di va tau co thé bj nghiéng hoac chi.
Do viy. ta hru y tranh beé 1ai dot ngdt, nhit la khi dang hanh trinh véi van tée Ion.

Khi tau bi thung ¢ khoang miii, néu dang chay voi tée do t&i 1én thi nudce tran
vao nhidu hon, cac vach ngan phia sau chiu ap luc va dap 16n nén ta phai giam the
do té1 muc tdi thiéu, tham chi lai may.

Néu 18 thung gin sat mat nudc ta cé thé didu chinh 6 nghiéng dé 1o thung néi
Ién trén mat nude hodc lam giam dé sau 16 thung.

Khi bi thang ¢ man trén dong, ta diéu ddng tau chuyén hudng ngugce lai dé 13
thing o dudi dong.

Khi ¢6 bdo gid ma bi thung cAn tinh toan huong di va téc dé dé tranh lac va
nghiéng ngang. Néu tau bi nghiéng nén didu dong dé gié thoi vao man thap, khi
quay tro nén quay vé man bi nghiéng.

Néu bj thung ma xét thay thuyén bd ciru dwoe nén dua tau vao can.

Moi truomg hop va cham ¢6 thé xay ra thung tau, luu v khong nén i may ddt ngét.
: g g 3 3 A 324 Y dg

6.3. PIEU DPONG TAU THOAT CAN
6.3.1. NGUYEN NHAN TAU B] CAN

1. Do khach quan

Tau bi can ¢o thé do:

- Gi6ng bdo lam tau mét kha nang diéu déng;

— Tam nhin xa bi han ché din dén mét phuong huéng;

— Do bii san hd, bai bdi phat trién nhanh ma trén hai dd chua bd sung kip hodc
cc ddu hidu hang hai bj troi dat.

— Sai 1Am vé hang hai hodc vi tri xac dinh kém chinh xac din dén hudng di sai
iéch hodc l1ai tau khong diang hudng;

2. Nguyén nhian chi quan

— Hong vo tau, khi sie ¢d v¢ banh 1ai hodc chin vit;

— Phai tién hanh ctru tdu hay hang hod dé tranh cac hi€ém hoa trén bién.

161



6.3.2. LUA CHON NOI VAO CAN, CAC TINH TOAN CHUNG VAO CAN
1. Lyra chon nei vao can

Trudng hep phai vao can ty nguyén, cin lya ch(_mf
~ Bai bién biing phang, nén chon d4y 1a bim, khéng co da, d¢ déc nho:
~ Co dii chd rong dé quay trér vao ra dé dang;

- Noi vao can phai kin song gié.
2. Cic luvu y chung

Chi ¥ cac diéu kién khi trong thuy van nhu bién d6 tridu, dong chay... Néu
phai vao can trong s6ng thi khdng cho tau vaoe ngang séng va tét nhit nén vao can
tic nude dong. Trude khi vao can phai bom nudc diy céc két ba-lat, néu didu kién
cho phép ma khéng gay hu hong hang hod ta c6 thé bom nuéc vao mét sé ham.

Nén tha neo lai hodc miii va tinh toan sao cho khi tau & vi tri can thi neo &
hucmg tién loi nhét dé kéo tau ra. Thong thudng bom mude ba-lat, di chuyén hang
dé tau bi chii mii mét it.

Khi vio can nén dé sé ngudi dudi him may it nhat. Pong céc ctra sé, cira kin
nudc, chuan bi xudng ciru sinh, cac van liy nudc qua day tau phai dong kin, nuéc
sinh hoat can lam viéc phai ldy truée. Cho mili vao can trude va hudmg vudng goéc
vai bo bai can.

3. Hanh dgng cia thuyén bj khi vao can

Lap tirc dirg mdy va bao dong toan tau. Nhanh chdéng dén cac vi tri da phéin
cong dé tién hanh cac cong viée ciia minh,

Hinh 6.8. Do d6 sau xung quanh tau.
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Trung dép va dau hiéu can thiét dé théng bao cho céc tau thuyén va cac
phuong tién xung quanh vé tinh hudng ctia tau minh, ghi nhin huéng di, van tbc khi
tau mac can.

Xéc dinh toa do noi bi can va nhanh chéng do nude tir mii vé 1ai tit ca cac két
ba-lat, day d6i. khoang him nghi ng¢r 1a nude chay vao, dé c6 thé xac dinh so bé vi
tri 16 thung.

Ctr mét si quan va mot thuy thu ¢6 kinh nghiém diung diy do xung quanh hai
bén man, khoang cach giita hai 1in do khéng qua 10 mét, théng thuomg lay ddi
xung qua hai man. Thyc té néu day khéng bang phang, cé dd nghiéng va c6 da
ngam thi cu Jy gifra hai diém do 12 3 + 5 mét. Muc dich 1a xac dinh dugc chat day
va su phan bé do sau cta vang nude xung quanh tau, tir do co thé xac dinh so bé
duoce tau da nim trén can & phan nao? sau dé ta v& so dd nay. So db téi thidu phai
¢d ty 1¢ xich 1:500 va ghi rd nhur hinh 6.8.

Ghi mén nude cta tau & mili va lai, tir d6 co thé két hop voi mot s didu kién
khac dé quyét dinh hudéng rit tau ra can (hinh 6.9).

Ta co thé diung mot day cap kéo qua day tau dé xac dinh diém bj can, can thiét
c6 thé tha tho lin dé xac dinh.

C=290° >

Hinh 6.9. Phac hoa dd sau v&i hwedng kéo tau ra can.
(5) © Phao danh diu d0 do sau kéo tau thoat can.
' Phao danh dAu hwédng téi han (khéng du d sau).

Him may néu khong ngp nuée phai théng bao may sin sang hoat dong. Thoi
tiét x4u hodc bio phai tim moi bién phap cing cé va dam bao vi tri 6n dinh cho tau
nhw: bom nurde vao ba-lat, cac tank, két...va tha thém neo, néu diéu kién cho phép.
Pién hoi cac tram khi tugng thuy van v& tinh hinh thoi tiét trong nhitng ngay gan
nhét va du bao trong nhitng ngy t4i.
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Tinh toan xac dinh thoi gian tridu xubng va tridu 18n, ghi ti mi hét vao nhit ky
hang hai.

6.3.3. CAC LUC TAC DUNG LEN TAU KHI BI CAN

1. Phan lye caa dit

Khi bi can, mén nude tau bj giam xuéng, luong r& nude bi giam va duoc thay
thé boi mot phan lye N, tue nay chinh bing lirc nén cua tau 1én day bién. Nhu vay
sau khi tau bj méc can ta ¢ ging xac dinh ngay mon nuoc cia tau, hrong tiéu hao
nhién liéu, dy trir.... dé tir do xac dinh chinh x4c mdm nude tau trude khi b1 can.

Finh toan lugng nude tran vao tau (néu thing), tinh toan lugng r& nude bi mét di do
tau bi can.

2. Lare va ciia song

Luc nay rat nguy hiém dbi véi tau nhit 13 khi bi méac can & noi 16m chém da
bén canh vue sdu... thue té khi céd gi6 bio thi hy vong ctru tau 1a hét sire mong manh,

3. Lye va dfip ciia tau vao dit do séng gio

Khi song dén s& nang tau 18n va khi it di & va dap day tau vao nén ddy cad thé
lam tau bi vo.

4. Lye hitt bam ciia day

Do tiép xtic véi day tau va do tau bi chim sau trong dat, dic biét 12 ban déo...

6.3.4. NHUNG TINH TOAN CAN THIET KHI TAU BI CAN
1. Kiém tra d9 én dinh ciia tau
Gia su khi tau mac can, tai vi tri mic can sinh ra mot phan luc N, lic nay tau sé
thay d6i tir thé va c6 thé bi chii va nghiéng. Ta c6 thé coi phan lyc N trong dwong
v6i mét lurgng hing dugc bée ra. Cong thirc tinh lwong giam chidu cao thé vimg la:
AGM = l;[d—é;xGMU —ZN), (6.5)

K

trong d6: AGM - dd suy giam chiéu cao thé virng (m);
N — phan Iyc tai diém mic can (chinh la lue nén cua tau [én dit) (N);
d — mdm nudce trung binh trude khi tau bi can (m);
GMj — chidu cao thé vitng trude khi tau bj can (m);
Zy — cao dd cia diém dat lye nén (thuong Zy = 0) (m);
D — lugng r& nuée ciia tau (tin).
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2. Tinh hi¢u s6 mom nuwde ciia tau trweée va sau khi vao can

Tinh chinh x4c mém nuéc tnrde khi vao can, cin cff vao mén nuée & cang xuit
phat gan nhdt va thoi gian hanh trinh, lugng ti¢u hao nhu nhién lidu, nuée ngot. ..
cho dén thoi diém bi can.

Goi d; la mén nude trung binh trude Khi bi can, ta ¢d dy = dy — Ad, trong do dy
[a mén nude trung binh tai cang xudt phat, con Ad 1a luong bién déi mon nude do
tiéu hao nhién liéuw, nudc ngot...khi hanh trinh. Gid tri Ad ¢o6 thé tinh qua biédu thic:

2
d = T;’(' . vol P 1a luong nhién liéu, nudc ngot... da tiéu hao trude khn vao can

(thn), con TPC 1a 6 tan cdn thiét 1am thay déi Lem (néu cong thite 7P/ 12 s6 tan lam
thay ddi 1 inch) mdn nuéc, cac sb 1iéu nay duoc lay tir hd so tau.

Goi Ad) 1a luong bién thién mén nudce trede va sau khi tan bi can, thi Ad) = dy — da.
vdi o) — mém nude trung binh trude khi bi can (m) con o> — mdn nude trung binh

sau khi bi can (m);

3. Tinh lye nén cia tau 1€n can (trwdong hop tau Khong bi thung)

Goi N 1a luc nén cua tau tén can thi N = (d| — db) x TPC hodc = Ady x TPC, néu
7PIthi N= Ad, x TPThoigc N=Dy— D,

4. Tinh lyc nén cita tau 1&n can (trudong hop tau bi thiing)

Khi tau bi thung thi cac tank, két, ba-lat hodc ham s& bj vao nudc. Luong nuée
tran vao dugc tinh theo cong thire sau:

Ny =axIxbxhxy, {6.6)

trong d6: Ny - trong lugng nudce tran vao him (lz’in);
a — hé sb thon ciia him ngdp nudc;
[ — chidu dai va b 1a chidu rdng ciia hdm ngip nude (m);
h — chidu cao cua khdi nude trong ham (m);
v — ti trong nudce tran vao ham (ténfm:;').
Vai cac tank, két hodc ba-lat, néu nudc tran vao thi do nude ¢ cac tank, két

ho#c ba-lat do, tra bang trong hd so tau, so sanh luong nuée ban diu ta suy ra lugng
nrdgce tran vao.

Nhr vy luc nén téng hop khi him, tank, két hodc ba-lat bi thing co murde tran
vao sé tinh theo cong thirc:

N}"'H =N+ NH
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6.3.5. CAC TINH TOAN CAN THIET CUU TAU RA CAN
1. Tinh lye kéo cin thiét dé kéo tau ra can

Ta goi Iuc kéo dé dua tau ra can 1a U, thi: Ukéo 2 N X fina s vO1 N 13 lye nén
cua tau Ién can con £, .4 Id hé sé ma sat giifa tdu véi chét day, hé s nay phu thudc
vao chat day va duoc tra theo bang sau:

Chat day Hé sé K Chét day Hé 56 K Chét day He sb K

Dat sét lodng | 0,18 + 0,22 Datcat | 035 +0,3 batang | 0,30 +0,42

DAt sét mém 0,23 +0,30 Séi + da 0,42 +0,55 | Da cudi 0,38 +0.42

Dat sét pha cat | 0,30 +0.32

2. Tinh lye kéo cta chén vit

Ta goi strc kéo ctia chan vit khi mdy chay tdi la Uy, thi:
_Mgy
or
trong do: My, ~ cdng suét hiéu dung clia may chinh (sirc ngya — CV);
¥ — tée do tau (hai 1y/gid).

U, , (6.7)

Khi may chay i thi cong sudt may thuomg giam 5+ 10% so voi chay t&i va
- f_x M dt
4T oxy

(K =0,90+0,05).

3. Tinh si@c chju ciia neo
Goi Iuc giir cua neo 1a F,,, thi:
Freo=kUnngx P, (6.8)
trong d6: P, - trong luong neo (t{in);

K,, — hé s8 bam cua neo, phu thude chat day va loai neo. Néu chat day la
dét cat pha bon thi:

Stre chiu cta neo Hai quéan: 12P,,

Sirc chju ciia neo canh gip: 4P,
Néu chit day 14 dit sét pha cat thi:

Stirc chiu cua neo Hai quan: 15P,

Stre chiu cta neo canh gap: 6P,

—
o)
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4. Tinh sirc kéo cia pa-1ang dé sir dung neo phu
Ta goi sttc kéo cia pa-lang la Fp thi:
Fp=Foxhxm, (6.9)
trong d6: F- — sirc kéo can ciu;
h — hé sb ton hao, thuomg 4 = 0,9;
m — sb vong day qua pa-lang.
l+n
1+K,’

Hoac Fp=Fcx {6.10)

& day: k,= 0,1 — day thuomg (kxhong phai diy cap) va k, = 0,05 la cap mém;
n — s pa-lang.
Luu y: D8 lam viée duge, luc kéo ciia pa-lang phai nho hon luc giir cua neo phu
la 25%, do d6 ta phai chon day pht hop.

5. Tinh strc ch& cha xudng ciru sinh
Do phai tha neo & xa tau (tir 150 +250 mét) nén thudng phai dung xubng ciru
sinh dé& véin chuyén neo. Trude hét phai xem xét sirc chd cua xudng, goi trong tai
ctia xuédng 1a O, vdy:
Q =0.68xyxLxHxB-W, (6.11)
trong do: L, B - chidu dai va chidu rong cta xudng (m) va H 1a chidu cao mén
nuée cho phép cia xudng (m);
y — trong lugng riéng cua nude (ténfm3);

W — trong luong xudng (tan).

6. Tinh sire chiu cua lin

Dy
Dciwphep = gu : (6.12)

6.3.6. CAC PHUONG PHAP TU RA CAN
1. Ra ¢an nho may chinh cuia tau

Sau khi tau bj can, nhanh chong khdo sat day va néu thdy dién tich bi can
khong 16n 1im, noi bi can cé day phai twong ddi bang phang va 1a bin hoic céat pha
bun va nhin thdy luc kéo Idi cua chin vit thod man didu kién:

KxM
Uy=—"t

% (K =0,90+0,95) = Ny thi ta sit dung may L dé cho tau ra can.
bt
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Pé theo dai qua trinh [0 may, phia mii tau treo mét vir du nang vao mot day
thang ding lam ddy doi. Khi cho 1ui hét may, bé banh lai sang maot beén, theo doi la
ban va day doi. Néu khongb khic phue duge (khdéng co hién tuong xé dich) ta lai t&i

hét may. Quan sat néu thay mii quay, tau tién. cho dimg ngay may va lai lui hét
may dén khi thay dong nude chay vé mii.

Néu 161 hét ma khong thdy gi xay ra ta ctr dé cho qua trinh nay 1iép tuc dén khi
dudi lai tau, dong nuée day vé phia sau kKhdng con bun cat dang ké ta lai dua lai vé
s6 khong va chuyén hudng sang man bén kia. V&i mdi vi tri banh 1ai cho may toi
dén khi dong chay sau lai twong d6i trong (khéng con bun cat nhiéu) ta dong may.
Cudi cling cho mdy Ibi hét. Cir tam nhu vy nhiéu lan dé chin v it dira nurde ra phia

trrge kém theo cat va ban hai bén man ra ngoai.

Luu y, khong duge duy tri may Wi qua lau, vi ban va cat s& chui vao hé thong:
éng lam mat cua may chinh gdy hu héng.

2. Ra can nho di chuyén hang, nhién lidu, nuoe dé thay déi mén nudce
cua tau

Thuong thi tau hay bj can & phia miii. Néu so bd kiém tra thay khéng phai toan
bo day bi can, ta c6 thé dung bién phap di chuyén hang, bom nudc ba-lat hodc tim
cach nao d6 don trong tdm tau vé phia sau lai tau. Ta cé thé tinh sé gia hiéu s0 mén

nudce gitta mili va lai cling nhar 56 gia hiéu 6 mén nude miii theo cong thire:

P(X|~X2)><[—§—XFJ

LxMCTC

Ad =

P
em); Ad,=——+Ad (cm), (6.13
(em)s Ady =~ +Ad (em), (6.13)

trong do: Ad — s6 gia hiéu sé mén nude gilra mii va lai (cm);
P — trong lugng nude hodc hang cén di chuyén (tdn);
— khodng cach di chuyén theo chidu doc ctia khéi hang hodc nhién
licu, nuae (tén);
X5 — khoang cach theo chiéu doc cua khoang hang hoac tank, két di
chuyén dén (m);
— hoanh 4 tdm mit ndi (m);
L — chiéu dai tau (m):
Ady— sé gia hiéu s& mon nuée mii (cm).
Sau khi di chuyén hang hodc bom nudc dé ra can xong, phai dua tau vé trang
thai ban diu.
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3. Ra can nhé bom thai nude & cic tank, két, ba-1iat hode d& bét hang ra
khoi tan

Phuong phap nay dugce ap dung khi tau bl can toan bd phan day {(can can
bing). Chi nén bde bot hang khi xét thiy can thiét va c¢in luu ¥ dén tén that hang
hod. Ciing nhu phuong phap di chuyén hang hoa. nude... Nén két hop véi may dé
thodt can. S« dung cong thirc sau:

r Ad»xSxy
cmy = P=———= (1an), 6.14
(cm) 100 (tan) { )

Ad =

1

trong do: Ad - 6 pia mdm nude can giam dé lam ndi tau 1én (em):
P - sb tn nude hodc hang hoa can do khoj tau (tfm);
S — dién tich mat ng_fin nude tau nam trén can (trong bicu do duong cong
thuy tinh) (m:):

-

. . . s 3
v — trong lugng riéng cua nude (tan/m™):

TPC —s6 tan lam thay doi 1em mdn nwde chiéu chim.,

4. Ra can nhé thuy tri¢a

Néu vao can ty nguyén, ta vao luc tridu xudng, ra can lic tri¢u 1én, do dé phai
tinh toan bién do tridu & ving vao can dé ra can cho chinh xac. Lic vao can, bom
nuGe vao ba-lat, tank, két dé khi ra can bom nudc ndy ra ngoai.

O nhitng chéd can ma dong chay vudng goc vdi thin tau, ¢ thé lam cho phan
dit dudi than tau bj bao mon. tu thé tau nim trén can hodc bi lun xuéng hoiic bl
bién dang vo. nghiéng hodc chui. Néu thai gian gifra tridu 180 va xudng ngin ta vao
can dé chd ra can. néu thoi gian dai ta tim cach han ché hién wong trén bing cich
tim nhirng tam vai bat dat vudng goc vai tau.

Véi tau nho dung vo rom va bin cat dat doc theo man nudace chay dén.

Thuong k&t hop lie tricu cudng va cac bién phap may lui, di chuyén hang... dé
thoat can.

5. Ty kéo tau ra can

Bi¢n phdp nay ra can nho may cua tau va két hop neo chinh cling véi cac neo
phu. Trude hét ta tinh toan strc chd cua xudng ciru sinh, sau dé ding xudng vén
chuyén neo ra chd sau dé tha neo xudng, sau d6 vira chay may lui vira kéo nco dé
tang thém sire kéo cia tau. Neo tha xubng phai co phao ddnh diu, sau do diéu dong
theo hudng téng hop luc kéo (hinh 6.10).
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Khu vipc bai can

Hinh 6.10. Thoat can nhé may Ui va hai neo.

6.3.7. RA CAN NIIO TRO GIUP CUA NGOAI LUC

1. Ra can nho tau lai

Néu sir dung tau lai khong chuyén dung thi ¢6 phan nguy hiém nén cén hét stre
Ivu vy, néu dung tau kéo 14 tau lai kéo chuyén dung thi phai tinh toan luc kéo cuaa tau

. M . . .
lai (Fy (1aiy) Frvan > o (Iwrc kéo may chinh).
—Khi song gié ém

Khu vye bai can

Hinh 6.11. Thoat can nho may 1Gi va hai tau lai.

Tau lai tim mét hudng thuan loi hudng vé vung nude sau dé kéo tau ra khoi
can. Truong hop néu kéo khdng ra, ta phdi hgp véi neo (tire 1a tau lai tha mot neo
phia mii sau dé 10 may bit diy lai véi tau bi can). Tau bi can c6 thé ting cuong
thém neo 14i (hodc tha neo mili, nhung bd tri tao lyc huéng vé phia lai) két hop vél
tau lai dang kéo t6i, dong thoi tau bi can i va kéo neo. Néu sit dung nhiéu tau lai,
ta phai két hop luc kéo téng hop chinh xé4c. Tau bi can phai tuidn theo ménh 1énh
cua tau lai,

— Néu ¢6 séng gio (2 trucng hop).:

Tau lai tiép ¢én tau bi can phia trén gi6, sau d6 tha mét neo, xong wr tr dé
khoang cach ngin lai, bit day lai ddng thoi xong déy lai va kéo neo (hinh 6.12a).
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Sau khi kéo neo va day lai cing ta chuyén huéng tau lai cho 161 hudng thudn loi dé
kéo tan bi can, tau lai s& bi dao ddng do gid nén tau lai phai de lai thich hep.

Tau lai tiép cén tau bi can phia sau lai va tha noi day lai (day lai cé budc phao).
Trong quéd trinh chay 1én trén gio phai diéu dong sao cho dau néi day lai dusi tac
dung cua gio s€ bi tréi vao tau bi can va tau nay dung moéc dap kéo day lai, sau do
¢O vao coc bich cia tdu minh (hinh 6.12b). Liic nay tau lai phai st dung mdy két
hop diéu chinh banh 1ai khong cho gio ddy xudng tau bi can.

Tau lai tha neo
dwa day lai

Tau lai kéo Khu virc bai can

./% (@)

o

Khu vire
Sau khi bat xong day lai, tau bai can
lai bat diu kéo. %
( Tau lai chay qua lai tau I1&n va

tha day lai cho tau lén.

Hinh 6.12. Thoat can nhé may Ibi va tau lai khi thoi tiét xdu.

2. Ra can nh& kénh dao

O nhitng noi bi can ma 1a bun, cat thi do song, gio, dong chay s& lam boi lap
thém lam cho tau bi can cang xa ving nudc sau, nhét 1a dé bi can lau. Do vay, ta c6
thé ra can nho kénh dao (kénh x6i rira mon tao do sau cho day bién). Pé lam viée
nay, ta stir dung chin vit cta tau clru nan (cé thé 1a tau lai).

Bang cach cho hai tau lai budc chit hai bén man tau bi can, sau dé cac tau lat
nay chay may téi dé dung dong nude tir chin vit tau lai thdi cat ra chd sau, vi tri tau
lai s& duge di chuyén dén bang cach didu chinh day buédc giira tau lai va tau bi can
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(hinh 6.13). Muc dich cho cat xung quanh man tau bj can duge thdi hét ra bén
ngodl. do do6 laim giam ma sat giira ddy tau bt can vdi nén bi can. Sau d6 tau lai su
dung may téi con 1au bi can sir dung may lui dé thoat can.

—

Hinh 6.13. Thoat can nh hai tau lai budc chdt hai bén man thdi bun va cat.

Gia str do sdu do chin vit dao duoc la Hithi Hp = (1,3+1,5)a’ vl d 1a 3§ chim
sdu cua chan vit so voi mat nude {(m),

Néu phii dao thanh mot kénh cho tau bi can ra thi tau lai phai di chuyén vi tri,
tha neo mui, buge day Lai tr [&i tau lai dén tau bt can va thoi bun, cat.

4. Ra can nho phuwong tién ndi

Phao ndi Phao ndi

A

\— /

Hinh 6.14. Thoat can nh& phuwong tién ndi

Khi bi can ma thing tau ngudi ta thuong dung cac phuong tién nédi dé nang tau
khoi day bién. Sur dung cac thung chuyén dung to, bom nuée vao trude va cho chim
xudng, 4p vao man tau bj can, gia c6 day nhu cai vong sau d6 bom nwéce ¢ hai thang
do ra ngodi, n6é s& lam tang sirc ndi cho tin. Phuong phap ndy chi sir dung khi vé
tau bi hu hong, didu kién khi tugng thuy vin cho phép (hinh 6.14). Sau khi lam
xong, diing tau lai phéi hop dé dua tau lon ra can.

6.3.8. KET HOP CAC PHUGONG PHAP

Trong thuc tién hang hai, nguai ta phai ap dung tong hop cac phuong phap dé
clru tau ra can, do la neo va may ciing véi sy thay doi mém nuée, dong thoi co loi
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dung thuy triéu... khi hét moi kha nang thi méi str dung két hop ca tau lai... vi khi
str dung tau lai chi phi rat tén kém.

6.4. DIEU BONG TAU KHI GAP MOT SO SI¥ CcO

6.4.1. DIEU DONG TAU B] HOA HOAN
1. Nguyén nhiin

Nhu chiing ta da biét, khi di ba yéu t& nhién liéu, dxy va ngudn lira s& gy ra
chay né. Khi xay ra hoa hoan trén tau co6 thé do nguyén nhan khach quan va chu
quan vi du:

— Chap dién, chay do dau hoiic vét gi d6 roi vao éng xa. ..

- So vy do hat thudce 14, dun néu, thap huong...

— Hang ty chay nd.

2. Cach xir Iy dip chay — Piéu ddng tau khi bi hoa hoan

Khi tdu dang nam trong cang hay dang sira chita, ngay l4p tuc phai bao déng
toan tau. dimg lam hang hodc céng viéc sira chira, dong chat cac him hang, théng
bao cho cang, nha may sira chita biét ngay dé phéi hop giup d&. So tan toan bo
ngudi khong cin thiét ra ngoai taw, ddng thoi 1iér hanh dip chay. Lap hd so day di
sit viée xdy ra giap cho cong tac diéu tra tai nan sau nay.

Khi tau trén bién, néu c6 thé phai giam téc d ngay, chuyén hudng quay tau vé
xudi gi6, han ché khéng cho khoi vao ca-bin. Dong thoi tién hanh dap Iita. Sau d6
théng bao cho chi tau biét, néu cin thiét phai xin phép cép cir.

6.4.2. PIEU DONG KHi TAU Bl NGHIENG
1. Nguyén nhin
C6 thé do hing hoa bi xé dich, do nude clru hoa, do mit thoang tu do gly nén

hoic tau bi thing. PG6i khi co thé do cong tac xép hang. Khi tinh toan mréc bom vao
v bom ra phai nhu nhau, néu khong tau ciling dé bi nghiéng.

Khi bom vao hay bom ra, diu, nudc & cac két ké ca hang long cin luu y d¢
giam t6i thiéu anh huéng cta mt thoang tw do. Do do ta co thé bom dau diy cac
két ba-lat, dira dau va nudc vao nhimg két day trong diéu kién chay ba-lat, hoiic
bom hut kho ba-lat trong truomg hop tau dy hang.

2. Cach xit Iy — Piéu dong

Néu nghiéng do hang hoa dich chuyén, tién hanh quay miii tir tir sao cho gio va
nude tac dung vao man cao phia miii tau. Néu tau c6 d6 6n dinh cao nhu tau cho
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quiing. sit thép... thi bom day két ba-lat ddy déi va két treo. Néu tau c6 tinh 6n dinh

thip nhu tau ché hang roi, hang 16ng, gd. container viée didu chinh dé nghidng phai
hét sirc than trong.

Khi tau che hang hod, dic biét 1a quing roi ma bi nghiéng do quing chira do
am cao qua muc 2i¢i han cho phép c¢6 thé lam cho hang hoa b{ nhdo hoa long.
Trong truong hop d6 tau phai déi hudng va thay doi su unuyen ddng cua hang va sy
cong hudng cha tau. Néu c6 thé, tim cach x4 nude Am xuéng la-canh him hang va

nhiéu khi phai dung c¢a bom xach tay dé hat ra. Truomg hop cin thiét, c6 thé phai
xin ghé vao c¢ang lanh nan dé khic phuc.

Néu do hang trén boong bi ngdm nuéc nhu 20 hit dm, luu ¥ co thé phai virt
bét hang,

Néu do container, 1a 6 thé virt bot container, khi khéng con cach nao khac.,
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Chwong 7
LAI DAT TREN BIEN

7.1. GIO'I THIEU CONG TAC LAI DAT
7.1.1. GIOI THIEU CAC PIUONG PHAP LAI DAT

Lai dat dugc st dung rong rdi trong giao thdng van tai thuy, nham nang cao
hi€u sudt cua cac phuong tién van chuyén, phuc vu cho cdng viéc clru tr¢ va cac
cong vi¢e khac nhu trong bén cang, muyc dich quén su...

1. Lai kéo

Trong phuong phap ndy, tiu lai lam nhiém vu kéo theo mét hay nhiéu phuong
tién bi lai bing cac diy cap budc vao phia sau 1ai coa tau lai. Phwong phéap nay con
£0i la kéo ndi dudi (hinh 7.1 a). Hoac ngudi ta ding méot day duy nhit dé kéo, con cic
phuong tién bi lai thi bude ma-ni vao diy chinh. V& khoang céch thi nhu phuong
phap ndi dudi, cho phép ta kéo duoc nhidu tau va d& dang loai boé mdt phuong tién
bat ky, do do phuong phap nay thuémg duge dung trong quan su (hinh 7.1b).

- . T

—»!  1200:1500Ft ‘4—

4 (a)
—\_‘_\T

—* 1200+1500Ft |*—
(b)

Hinh 7.1. Lai dit trén bién:
{a) Lai kéo ndi duéi; (b): Lai kéo chung 1 day.
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2. Lai day

Trong phuong phap ndy, tau lai 4p miii vao dudi cua céc phuong tién bi lai, sau
d6é dung day cép dé ching buje gin két gifa tau lai va cac phuong tién bj lai.
Phuong phap nay dem lai hidu qua kinh té cao, c6 thé laj diy duoc nhidu phmmg
tién. nhung khé didu déng & cac ludng hep va luc luon vong, kho quan sar. néu xay
ra bi can rat nguy hiém. Khi di xusi nwéc kho an lai, quay tré cham. chi sir dung
cho tau nhé va di trén séng hoic ludng it quanh co (hinh 7.2).

= A

(a) {b) %

Hinh 7.2. Lai day
(a): Ghép d6i doan tau bi day; ?E %q

(bY: By mot doan tau.

3. Lai ap man

Tau lai cdp man vao cac phuong tién bi lai, sau d6 gin két béng cac ddy budc.
Phuong phap nay dé dang cip man vao ciu, phao va ¢é thé Iui duge. Lam tang kha
ning co dong cua tau lai, tau lai c6 thé didu khién chinh né va tau bi lai, khi bi can
khéng x6 dung nhau. Nhuoe diém 14 hiéu qua kinh té thip, lai duoc it phuong tién,
thao tac cham, luc can 16n, tréi dat nhiéu, khéng lai dét duoc khi co song gio ton,
chi ap dung cha yéu & trong cang, doan séng..

7.1.2. UU NHUQC DBIEM CUA LAI DAT
1. Uu diém

Lai dat c6 uu diém 1a chi cin sir dung mdt tau lai chuyén dung, gia thanh thip
c6 thé lai kéo duoc nhiéu phuong tién van chuyén véi khéi lwong hang hoi lén, do
vdy tinh kinh té cao. Rét thich hop cho van tai trong séng hodc vin tai ndi dia. Ngay
nay trén bién nguoi ta thudmg st dung phlrorng phap lai kéo 1a chinh vi né dé quan
sat, tbe dé cao, lai kéo duge ca khi thai tidt x4u.

2. Nhwoe diém

Khi lai kéo, cong tac diéu dong gap nhidu khé khan. Didu déng tranh va bi han
ché. Khi di trong ludng lach hep. nhit 13 khi lugn vong, khi bi can thi ciac phuong
tién bi lai d& bi x6 dat vao nhau, bj tréi dat néu ¢6 gi6 manh.
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7.2. COSOLY THUYET CUA LAI KEO
7.2.1. CAC YEU CAU CHUNG

Dé chi ddng trong qua trinh lai dat, ta phai biét duoc tée do 16n nhit ma doan
tau lai ¢6 thé dat duoc, déng thai phai biét duge trf s6 lye cang trén day lai dé chon
day lai ¢é do bén dam bdo .

Khi doan tau lai chuyén dong, téng luc can cua tau lai va bi lai cin bing véi luc
déy cua chan vit tau lai (P1). Ta co thé viét

R, =R, +R, =F.,. (7.1}

trong dé: R, Iwc can téng hop:
R; — luc can tau lai;
Rpp ~ luc can cua tau bj lai .

Doan tau lai chuyén déng duge 14 nho chan vit tau lai sinh ra lue ddy 2. Vay
khi téng luc can R, cAn bing vdi luc day 16n nhét (,,,,) cta tau lai ta c6 gia tri van
tdc lai dit 1a 1on nhét (P, = Ry + Rpy).

Hiéu sé luc ddy cta chéan vit tau lai & mic khong ddi va huc can cia ban thin
khi giam bt tée dd chuyén dong chinh 1a lyc gdy nén chuyén déng cua tau bi lai.
luc nay chinh la luc cing trén day lai hay 1a luc dat trén moc kéo. Vay van dé xac
dinh luc cang trén diy lai thuc chit 12 xac dinh lyc can tau bi lai hay do gia tri lye
dit trén moc lai khi lam vigc.

7.2.2. DAO PONG CUA TAU LAI VA BI LAI

Khi dao déng trén qui dao nhw cac phin tir nudce thi trong tdm cua cac tau cling
s& v& lén qui dao quanh vi tri cdn bing.

Ta cé thé biéu dién béi phurong trinh :

2t
X=4acos——
7.2
= hsin 2 o
Y Z

Véi Z 1a chu ky cta song con « va b 1a cac hiang s6 ddi voi timg tau va timg
diéu kién truyén séng. Thudng thi ¢, b khong virot qua kg2 (vai hg chiéu cao song),
do vay ta nén lay trirdmg hop xdu nhit 12 ~e/2.

— Truomg hop dich chuyén dirg thi do chidu dai day 1én nén bo qua.

— D6 dich chuyén theo chidu ngang 1a:
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2uar , 2w " Ar’g 2t
sSiIn—1 => x =-— cos—

47’
Z2

Lyc cang 7 tinh theo cong thie 7 = Mx', véi M 1a khéi luong tau).

.4 e n " . 2m "
Hic¢n nhién x o khi cos7 =1 = X =— a=a.

Viy dé ngan khéng cho hai tau dich chuyén ra xa nhau thi day lai phat chiu mét
luc cang nhét 2 Tonay. Ta co:

?" = JMx“max - M(l) —_ M 4?r_a

EFR 2

Vidu: Cho Ag= 8 mét, Z = 10 giay
4T[2 . 2
= o :a?, w=Lém/s" > T, =Moo =T . =16M.

Nghia la: luc cing bang 1,6 khéi lugng tau, nhur vdy viée chon day lai 1a khang
thé dwoe, ngay ca viée gia cb thém. Nhung ta chon day lai véi chiéu dai thé nao do
dé cho su thay déi vé khoang céch giira hai tau bfmg vdi d6 cao séng 2g = hg, voi
didu kién nay trong diy lai s& khong co6 luc cing vurgt qua d§ bén cua no, day chinh
la diéu kién dé day lai c6 do vong.

7.3. TINH TOAN TOC DO LAI KEO VA DO BEN CUA DAY LAI

7.3.1. TINH TOAN LUC CAN
1. Xac dinh mirc dd an toan ctia diy lai biing tinh toan
Luc ma ddy lai phai chiu dung trong qué trinh lam viéc 7y, (tdn) la :
Tia=Rep + R(.kz t+Rey + R, (7.3)
trong d6: R4 — luc can cta khéng khi (tin);
R — lyc can cua séng (tdn) va c6 thé xac dinh bang biéu thirc thue

nghiém R = k.%mﬂ, & day d6 k 1a hé s6 luc can song phu thude cp

song nhu sau :
Cipl- 2 :k=(0,1 — 0,2).107
CAp3 -4 1 k=(03-04).107
Cip5 — 6 1 k=(0,5-0,6).10"

¥ — ti trong clia nude (thn/m?) ;
Q - dién tich phdn ngdm nudéc clia tau (m2) va Q=105L(1,7d +C,.B), &
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day L va B la chiéu dai va chiéu rong tau (mét), d 1a mén nude trung binh
(mét) con Cp 12 hé s6 béo thé tich. ¥ 14 van té¢ cua tan, (mét/gidy);
R, — luc can chia nudce (té‘in) va ¢o thé xac dinh duge nho bidu thire thuc
nghiém :
R, = 2u . (7.4)
K
& day: V — tbc @6 lai dit (mét/gidy);
S,, — dién tich mit ¢at ngang phan chim vé tau tinh tai gii¥a tau (m-);
K — hé s6 phy thude trong tai, K dugc chon nhu sau -
Tauw hang lén K =438 = 513 ;
Tau hang nho K =274 + 438 ;
Tau khach lon K= 377 + 390 ;
Tau khach nho K =308 = 374
Tau lai K =205 + 342
R . - luc can cua tau bj lai trong khong khi (tin), duoc xdac dinh nhe
biéu thire :
_08.FV7,
“* 1000
& day: F'— dién tich mit himg g16 (m?) va Ve la tbe do gié (mét/giay) ;
Ry = lue can chia chin vit trong nude (tan) va duoc tinh bang bicu
thire :

(7.5)

R.. =0025DV* (7.6)

v&i D, — dudmg kinh chén vit (m); ¥ — téc do lai dat (mét/gidy).

2. Xie dinh mire A an toan cua diy lai biing xay dung dé thi

Pé x4y dung db thi cin phai :

— Xac dinh luc can chuyén dong cha tau bi lai & cac tée d6 khac nhau;

— Xac dinh Iirc can chuyén déng cua tau laj & cac toc dd khéac nhau;

Xac dinh luc can trong nudc cua tau lai & tde dd cuc dai, luc can nay chinh
bang luc ddy cuc dai ciia chin vit. Bién phéap nay la budc tau lai vao cau cho chan
vit hoat ddng. Luc diy cua chan vit tau lai (tAn) trong diéu kién bude cau duoc xéc

dinh theo cong thirc:

7

P=113 1,9—£ Ny , (7.7
D, )D,.n

trong do: N, — cong sudt ctia truc chin vit (kW) va H — budce chan vit (m);
D;, — dudmg kinh chéan vit (m) va n [a s6 vong quay chén vit.
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Hodc str dung cong thire P =0,0136N,, voi N, 1a cong suat chi bao cia may
chinh.

Trén co s& dd phén tich ta 1ap bang va db thi sau:

- Téc d6 Lirc can (Tén)
(hai iy) Tau lai (R Tau bi lai (Ra,) Téng (Ry)
B 0,10 0,13 0.23
o= | — e e T — R
X PP T T .
L R R oo
Lo oy R oo
____________________ el st | e
St T T o
__________________ s T s T T e
______________________ o T e o2 o
_________ T s T 600

V (hai l/gior)

fo

v
Hink 7.3. D4 thi xac dinh hye can.

Rt : Brong cong bidu thi lwe can tdng cong;
Rec: Budng cong bigu thj e can cda tau bj (ai.

Chon ddy lai, t6¢ d¢ lai dér. Gia sur bibt duge lye ddy cua tau lai cuc dai A(T).
hay tinh téc 6 lai dit va lyc ciing trén moéc lai.
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Trén truc tung cua dd thi hinh 7.3, ta Ay didm 4 ung vdi gia tri luc déy cua
chan vit 1a A4 tan. Tir 4 ké dudng song song truc hoanh, cat duong R, tai . Qua a ha
dudng vudng goc xudng truc hoanh, ta dugc ¥ 1a tde dd lai dat. Pudng vudng goc
véi truc hoanh cét cét Ry, tai b, gidng song song truc hoanh sang tryc tung ta duoc
diém B. diy la gia tri biéu thi lvc cing trén méc lai va chinh, 1a hye cing trén day
lai, tir d6 ching ta chon loai day lai.

7.4. DAY LAI VA CACH LUA CHON DAY LAl

7.4.1. CAC LOAI DAY LAI VA CAC KIEU NOI DAY LAI

1. Yéu céu chung

Day lai phai dam bao cho tau chuyén déng tw do trén qui dao dao déng khi
chay trén song, khoang cach giira hai tau ¢6 the tang i€n nho:

— Sur dan hdi va viée kéo dudi thang lin neo (sur dan hdi cua fin);

— Pdng thoi kéo lin va day dan hoi;

— Tang d6 dai cta day lai nh& cac toi quin diy trr dong (lam giam cac sy gidt

trén day lai).

- .. . ~ .
2. Cac kiéu noi day lai

{b)

Hinh 7.4. Cac kidu nbi day lai dé dit trén bién.
(a): Day lai gdm 1 doan day cap cla tau lai ndi voi lin neo clia tau bi lai;
(b): Day lai gém 1 doan lin neo & gitra, 2 diu la 2 day cap;
(c): Day \ai gbm day thdo méc clia tau lai ndi voi day cap cla tau bi lai.

O hinh 7.4a, doan lin neo ndi & giira tau bi lai va tau lai ¢6 chidu dai khoang 2
dén 3 dudng.

& hinh 7.4b, doan lin neo & giira, ndi vai 2 ddy cap cla 2 tau, dam bao co giin
nhung lic ndi rat khé khan,

G hinh 7.4¢, dam bao co gidn nhung d& bj dit day lai chd néi.
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Trong luwong cha céc day trong nude so véi trén kho biang 12,5% (day
Ma-ni-la); 10,6% (day ny-lon) 86 + 87% (day cap. lin). DAy lai phai tién loi khi lam
viée (nhu e dua ddy. khi gia c6 day...). Vé phuong dién nay thi diy cap tién loi
hon, con lin thi ning né, dic bidt khéng nén dung, lin phia sau 14i, day thuc vt nhe,
ndi nhung sirc cing kém, to, céng kénh, khé gia cb, d& dit nén thuémg ding két hop.

7.4.2. 1.UA CHON DAY LAI

Nhu ta da bict, luc cang trén méc lai & didu kién binh thuong va khi c6 tai bing
1/2 lye cang dit cua day lai.

Luc céng durt khi ¢6 bio gio va khi ¢6 tai ciing bing 1/2 hrc cang dirt cda diy lai.

Néu day lai lién hop can phai ddng nhét treo vat ning vao chd nao do wén day.
Khi da tinh todn dugc tde do lai kéo ¥ va lyc cing trén day lai 1a 7, ta dua vao bang
dé chon ddy. tim diy c6 sirc cing 12 k7 voi & 1a hé sb an toan. Phai dam bao 7 < 107
(k=25)yvaT>10T (k= 3).

V& mit ly thuyét ta c6 thé tinh duroc chiéu dai day Iai can cir vao sirc cing ma
n6 phai chiu dung. Trong lugng riéng cua day lai la kg/cm. Ta phai tinh toan do
vBng cla day lai d¢ hai tau dao dong trén sdng ma sirc cang tao ra khong, anh huong
dén day, thudmg ngudi ta chon day lai ¢6 chiéu dai 7 = nh (n s6 nguyén, A budc
song).

Dé xac dinh chidu dai day lai trén bién, theo kinh nghiém 1 250 < 300m. Hodc
sir dung cong thire /=6 Ni (b — hé sé tir 31 + 34; Ni - mi luce). Day lai la day ki
loai nén & c6 do chung Ién.

Bang chon day

Ma lure tau lai (CV) Chu vi déy lai (mm) Lirc kéo dat day (tén)
500 285 36
.................................. P s T B
............ 5 o5 (Ioa| cu=uh0) = . e

7.5. DIEU DONG TAU LAI KEO VA CAC CHU Y
7.5.1. BUQC DAY LAI

Trong luong riéng cua timg day lai kha 1ém va sirc cang ma no phai chiu cling
16n, nén khéng thé gia 6 mét cach don gian dugc (nhur bude vio tau). Tau bi lai
thuong dung mét hodc hai duong lin neo budce ndi tiép vao day lai hay bude vao ¢t

bich lai kéo va ¢6 gia ¢6 thém nhu buge qua miéng him hang hoic cac két chu khac
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cua tau. V&i tau lai phai gia ¢é ddy vao nhimg noi chiu dung duec luce kéo va gia cb
thém cac day phu d@. Dé tranh cho déy lai bi quin vao chén vit, luu y nén bat lic
hai tau tinh tai khéng con tée d twong déi.

7.5.2. CHUAN BI VA BUA DAY LAI

Khi nim tai cau hay neo thi dua tau lai vao cip man tau bi lai.

C6 1hé ding xudng ciru sinh; ném day mdi hoac dung phao ndi dé chuyén day.

Néu c6 thé cho phép ta tiép cén tau lai dé bugc day hodc sir dung do tréi dat dé
¢6 thoi gian cét day lai. Pé x4c dinh xem tau nao trdi mau hon, ta dat tau ta ngang
hudng gio thiang hang voi tau kia, dimg may va quan sat dé xac dinh.

Néu khong thé tiép can duge tau bi lai, ta diéu ddng chay song song voi tau bi
lai & khoang cich nhit dinh, dung xudng vin chuyén day xubng tau bi lai (phia
duri gio).

Tau bi lai
Tau bi lai
Gio hay nuwéce o
Gi6 hay nuéce
Tau lai Tau lai
(@)
(b)

[C——> Taulaivan chuyén day sang tau bj lai
\
\

! | ©
I - Tau bi lai
Gi6é hay nwée Hinh 7.5. Tau lai tiép can tau bij lai

a: Khi tau lai tréi dat nhanh hon tau bi lai
b: Khi tau bj lai trdi dat nhanh hon tau lai
¢: Tau lai van chuyén day lai sang tau bi lai

Néu phai dua day tir tau bj lai ta bude ddy lai vao cac vat ndi tha xudng bién vi
tau bi lai tréi dat nhanh hon, sau do diéu dong tau dén vét ddy lai khi di & khoang
cach an toan (hinh 7.5¢).
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Khi thoi tiét xau, néu vi diéu kién nao do phai tidp cén tau bi lai ta lam nhu sau:
Vi tau bi lai (thuong 1a tau tai nan) ndm & triing song, dva tau lai tiép can nr hudng
dudi gi6 18én va ban day ném sang tau bi lai khi chay ngang miii tau bi lai, luy y day
lai o thé vuong chan vit. Tuy nhién, cach tiép can nay lam cho tau lai it phai co
déng (hinh 7.6).

4
&

Bén day ném sang 86ng gié manh

taubilai

Hinh 7.6. Tiép can tau bi lai khi thei tiét rat xdu

7.5.3. BIEU DONG VA CAC CHU Y KHI LAI KEO

Khi tau lai bat dau kéo, phai toi may cham, khi gan cang ddy thi dumg may dé
cho day lai tiép tuc cang, khi cang hét c& ta téi may tiép.

Khong nén chuyén huéng gip qua.

Khi thai tiét x4u phai chon huéng di thich hop, néu didu kién cho phép nén di
xudt song gio, tinh toan khdng nén dé day lai qua cang.

D6 vdng day lai phai vao khoang 6 + 8 mét, néu dd vong l6n qua sé& tang luc
can va néu khi vao khu vire noéng can dé quyét day, nhung néu do vong nhod qua sé&
mat tinh dan hoi, d& durt.

Tau lai ludn quan sat va cha doéng didu dong tranh va, treo tin hiéu lai dit,
tranh 101 may.

Co tin hiéu théng nhét giita tau lai va bi lai nhu am hiéu, lién lac vé tuyén.
dén...

Kiém tra thudng xuyén day lai, dé phong bj mén, dit,

Dam bao khoang cach tau lai va bi lai 1a s6 nguyén lin bucc song.

Khong nén lai kéo néu viéc cot ddy dan té6i viée théo ra khéng nhanh.

Thei tiét xdu ma day ngén, ddy bj rdi, cii khong nén lai kéo

Chua kiém tra k§ cac déu Khuyén day lai... chua lai kéo.
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Thudng xuyén chudn bi neo cta tau bi lai, co truc ca trén c¢a hai tau.

San sang cat day lai, lru ¥ an toan day.

7.5.4. HIEN TUQNG DAO BONG KHI LAI DAT

Khi khéng cé séng gi6 hai tau nam trén mot dudng thing. Néu ¢ séng gioé tau
bi lai c6 thé bi ddo miii lam tang luc can, giam toc dd lai dat, khdng lgi cho diéu
dong, ta phai d61 pho bang cach cir thuy thu lai & tau bi lai.

Tau bi lai ¢6 thé kéo thém mdt neo ndi hodic ¢6 thé mdt xa lan nho

Tau bj lai tim diém dat day lai cang gin mii cang t6t, ¢ ging chinh cho trong
tdm tau bi lai cdng gén phia sau cang t6t.
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PHAN PHU LUC
%H—“

Phuc luc 1
CAC KHAU LENH THU'ONG DUNG TRONG DIEU DONG TAU

1. Helm orders

—

Port (starboard) a little

2. Port (starboard) easy

3. Port (Starboard) more

4. Hard a port (Starboard)

5. Port (Starboard) ten (10 degrees)

6. Easetoten

7. Ease her — Ease the helm — Ease the wheel — Ease the rudder
8. Midship — Amidship

9. Steady — Steady as she goes — Steady so
10.  Steer 175 — Course 175

11. Course again

12.  How’s your head

13.  Shift your rudder

14.  Nothing to port (starboard)

15. Heading to the buoy

16. Keep straight to the lighthouse

17.  Keep to middle of channel

18.  Leave the buoy on the port (starboard) side
19.  Middle the two buoy

20. What’s course ?

21. How’s heading ?
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22.  Are you on your course ?
23. Right on the course ™

24. How answer ?

25. s the rudder answered ?
26. How is the steering ?

27.  Answers all right

28. Answer too slow

29.  Answers back

30. No steerage — No steering
31. Meed her — Mced the wheel — check the helm
32, What rudder ?

33. Port rudder a bit sluggish
34. Finish with the wheel

I1. Engine-room orders

1. Stand - by engine — Get the engine ready — Ring ‘Stand-by’
2. Engine stand-by

3.  Dead slow ahecad (astern)

4.  Slow ahead (astern)

5. Half ahead (astern)

6.  Full ahead (astern)

7. Run—up engine

8. Maneuvering speed — habour speed

9.  Seaspeed — Navigation speed

10. Stop engine

11. Double full astern (emergency)

12.  Slow ahead both engine

13. Slow ahead port (starboard)

14. Half astern starboard (port)

15. Stop port (starboard)

16. Stop both engine

17. Ring ‘Off° engine’ — Finish with the engine (FWE)
18. How many revolution
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Il. Mooring and unmooring orders

1.

wos W

el e I

10.
H.
12.
13.
14.
15.
16.
17.
18.
19.
2Q.
21.
22,
23,
24,

Fore and aft station be ready for mooring

Port (Starboard) side to berth — Alongside port (Starboard)
Mooring with 4 and 2

Fore and aft spring line first

Fore and aft stand-by pick up tug’s lines in starboard bow and starboard
quarter

Send head line down to 2 metres above water
Send out the spring lines (head lines, stern lines)
Heave in (haul in)

Stop heaving (Avast heaving)

Hold on bow spring line

Slack away stern line

Veer out handsomely

Check the aft brest line

Double—up fore and aft

Take in the slack

Shift one metre ahead (astern)

Heave tight head lines

Make fast the stern lincs

All fast —- Vessel in position

Single up fore and aft

Single up with 2 and 1

Let go bow spring — Cast off bow spring

Head off (stern off) — let go all lines fore and aft

Aft clear — Propeller clear — All clear

LV. Anchoring orders

188

1.

Ll

Stand-by port (starboard) anchor — Get the port (starboard) anchor ready
Stand-by both anchors _
Work—back port (starboard) anchor 2 shackles in water

Let go port (starboard) anchor



R

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Hold on when 3 shackles in water

Four shackles on deck

Slack away — pay away — pay out

Hoid on

Check the cable

Anchor up and down

Anchor brought up

Chain is tight (slack)

How is chain leading?

Leading forward (ahead) — leading 12 o’clock

Leading aft (astern) — leading 6 o’clock

Leading to port (starboard) — Leading 11 o’clock (1 o’clock)
Leading abeam — leading 9 o’clock — Leading 3 o’clock
Chain across ship’s head

Slack off the brecak

Pay out some more chain

Stand—by heaving anchor — Put windlass into gear
Heave up anchor — heave away anchor — Weight anchor
Anchor up and down

Avast heaving

Anchor is aweight

Anchor is clear

Anchor is up

Anchor is foul

Anchor is across

Anchor 1s elbow

Anchor is dragging

Keep both anchor in emergency
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Phu luc 2
MOT SO CAU HOI KIEM TRA TRAC NGHIEM

When underway and proceeding ahead, as speed increases, the pivot point
tends to...

a) Move aft

b) Move forward

c) Move lower

d) Remain stationary

The turning circle of a vessel making a turn over 360° iy the path followed
by the

a) Center of gravity
b) Bow

¢) Bridge

d) Centerline

The pivot point of a fully loaded vessel with normal trim proceeding ahead at
sea speed is

a) Right at the bow
b) One—third the length of the vessel from the bow

. ¢) One~half the length of the vessel from the bow

d) Two-third the length of the vessel from the bow

The distance that a vessel travels from the time that the order to put engines
Sull astern until the vessel is dead in the water is know as..

a) Advance

b} Head reach

c¢) Surge

d) Transfer

Which shallow water effect will increase dramatically if you increase your
ship speed past its ‘critical speed’ ?

a) Squétting

b) Smelling the bottom

¢) Sinkage

d) Bank cushion



10.

11.

The effect of wind on exposed areas of the vessel is most noticeable when..
a) Backing

b) Going stow ahcad

c) Going full ahead

d) Turning

Most of your vessel's supperstructure is forward. How will the vessel lie when
drifiing with no way on ? '

a) With the wind from ahead

b) With the wind off the port beam

¢} With the wind off the starboard beam

d) With the wind from abaft the beam

Lee way is the...

a) Difference between the truc course and the compass course
b) Momentum of a vessel after her engines have been stopped
¢) Lateral movement of a vessel downwind of her intended course.
d) Dispacement of a vessel multiplied by her speed.

When steering a vessel, a good helmsman will. ..

a) Use as much rudder as possible to keep the vessel on course

b) Apply rudder to move the compass card towards the fubbers line when off
coursc

¢) Repeat back to the watch officer any rudder commands before excuting
them

d) Keep the rudder amidships except when changing course

Your ship is in shallow water and the bow rides up on its bow wave while the

stern sinks into a depression of its transverse wave system. What is this
called ?

a) Broaching

b) Fish talling

¢) Squatting

d) Parallel sinkage

In relation to the turning circle of a ship, the term ‘kick’ means the distance...

a) Around the circumfcrence of the turning circle
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12.

14,

15.

192

b) Gained at right angles to the original course
¢) Gained in the direction of the original course

d) or throw of a vessel’s stern from her line of advance upon putting the helm
hard over.

8
You are on watch at sea on course 090°T 4 man Jalls overboard on your

starboard side. You immediately start a Williamson turn. Which step is NOT a
part of a Williamson turn ?

a) Stepl: Come right full rudder until the vessel heads 150°T
b) Step2: Stop the engines until clear of the man

¢) Step3: Shift the helm to left full rudder

d) Stepd: Continue with left rudder until on course 270°

In relation to the turning circle of a ship, the term ‘tramsfer’ means the
distance...

a) Gained in the direction of the original course
b) Gained at right angles to the original course

¢) The ship moves sidewise from the original course away {rom the direction
of the turn after the rudder is first put over

d) Around the circumference of the turning circle

The distance a vessel moves parallel to the original course from the point
where the rudder is put over to any point on the turning circle is called the. ..

a) Advance
b) Drift angle
¢) Pivot point
d) Transfer

When turning a ship in restricted space with a strong wind, it is normally
best to...

a} Go a head with both engines with the rudder hard to one side, if on a
twin—-screw vessel

b) Back down with the rudder hard to one side, if on a single screw vessel
c} Take advantage of the tendency to back to port, if on a twin—screw vessel

d) Turn so that the tendency to back into the wind can be use, if on a
single—screw vessel



16.

17.

18.

19,

20.

How does the effect known as ‘hank suction’ act on a single—screw vessel
proceeding along a narrow channel ?

a) It pulls the bow toward the bank.

b) It pushes the entire vessel away from the bank

¢) [t pulls the stern toward the bank

d) It heels the vessel toward the bank.

What does the helm command ‘Shifl the rudder’ mean ?

a) Put the rudder over to the opposite side, the same number of degrees it 1s
now

b) Put the rudder amidships and hold the heading steady as she go

¢) Shift the rudder control to the alternate steering method

d) Stop the swing of the ship

In stopping disiances of vessels, ‘head reach’ can best be described as the..

a) Differcnce between the vessel’s speed through the water at any instant and
the new speed ordered on telegraph

b) Distance the vessel has actually run through the water since a change of
speed was ordered

¢) Distance the vessel will run between taking action to stop her and being
stationary in the water

d) Speed at which a vessel should procced to ensure that she will run a
predetermined distance, once her engine have been stopped.

You are the Muster of a single—screw vessel. You are docking at a port which
has no tugs avuilable. You decide to drop the offshore anchor io help in
docking. The amount of chain you should pay oul is...

a) 5 to 7 times the depth of the water

b) 1,5 to 2 timcs the depth of the water

¢) Equal to the depth of the water

d) You should never use the anchor to help in docking
The helm command 'Meet her " means. .

a) Use rudder to check the swing

b) Decrease the rudder angle which is on

¢) Steer more carefully

d) Note the course and steady on that heading
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21.

22.

23.

24,

25.

26.

194

As a ship moves through the water, it drags with it a body of water called the
wake. The ratio of the wake speed to the ship’s speed is called..

a) Propeller velocity

b) Speed of advance

c) Wake distribution

d) Wake fraction

As the propeller turns, voids are formed on the trailing and leading edges of

the propeller blades causing a loss of propulsive efficiency, pitting of the
blades, and vibration. These voids are known as...

a} Advance

b) Cavitation

c) Edging

d) Slip

The forward movement of a ship in one revolution of its propeller is measured
by...

a) Advance

b) llead reach

¢) Pitch

¢) Transfer

‘Ease the rudder’ means 10...

a) Move the rudder slowly in the direction of the most recent rudder command
b) Bring the rudder amidships

¢) Decrease the rudder angle

d) Steer the course which is your present heading

You have taken another vessel in tow. You can tell that the towing speed is too
Jast when the...

a) Vessel are not in step

b} Tow line feels like it is *jumping’ when touched

¢) Catenary comes clear of the water

d) Towed vessel goes ‘in irons’

As a ship moves through the water, it causes a wake, which is also moving

Jorward relative to the sea. In addition to a fore and aft motion, this wake also
has a(n)...

a) Downward and inward flow



27.

28.

29.

30.

b) Downward and outward flow

¢) Upward and inward flow

d) Upward and outward flow _

Sidewise force of the propeller tends to throw a ve.s‘.';‘e! 's stern to the right or
left, depending on rotation. This force is caused by...

a) Back current from the rudder

b) Greater pressurc on the right or left side of the propeller, depending on
rotation

¢) Lower pressure on the right or left side of the propeller, depending on
rotation

d) Torque from the velocity and angle at which - the surrounding  water
impinges upon the propeller blades A

You are on a course of 000°T and put the rudder right 30°. In which divection
will the transfer be measured ?

a) 000°T

b) 090°T

¢) 180°T

d) 270°T

To warp a vessel means fo...

a) Anchor the vessel

b) Bring the head into the wind

¢) Clean the deck

d) Move the vessel by hauling on lines.

You are on board a single—screw vessel with right-handed propeller. The
vessel is dead in the water and the rudder is amidships. If you reverse your
engine you would expect your vessel to...

a) Kick its stern to port

b) Kick its stern to starboard

¢) Move astern without swinging

d) Swing its stern to starboard, then to port

In order to back a right-handed, single—screw vessel in a straight line, you
will probably need to use...

a) Very little rudder

b) Some left rudder
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¢) Some right rudder
d) Full left rudder

You are steaming in a heavy gale and find it necessary to heave to. Under
most circumstances, this is best done by...

a) Stopping the engines and drifting beam to the sea
b) Going slow astern and taking the seas on the quater

¢} Taking the sea finc on the bow and reducing the speed to the minimum to
ho!¢ that position

d) Maintaining speed and taking the sea broad on the bow

When a vessel with a single right—hand propeller backs to port the...
a) Bow falls off to starboard

b) Vessel moves to port without changing heading

¢) Bow swing to port

d} Vessel moves to starboard without changing heading

Generally, you can best keep a vessel under steering control when the vessel
has. ..

ay Headway

b) Sternway

¢) No way on, with engine stopped

d) No way on with engine, with engine full ahead

When backing down with sternway the pivot point of a vessel is...
a) At the bow

b) About one—third of the vessel's length from the bow

¢) About onc—quarter of the vessel’s length from the stern

d) Aft of the propeller

You are aboard a right—handed single—screw vessel with headway on. The
engine is put full astern and the rudder hard left. What will the bow do ?

a) It will swing to the left and will swing left faster as the vessel loses way

b) It will swing to the left, straighten out and then swing to the right as the
vessel loses way

¢) It will swing to the left without increasing or decreasing its swing

d} The bow will swing to the right
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What is correct reply to a pilot's request, "How’s your head’

a) Stcady

b) Checked

¢) Passing 200"

d) Eased to 10 rudder

Before eniering an ice area, the ship should be...

a) Either trimmed by thec head or the stern

b) On an even keel

¢) Trimmed down by the head

d) Trimmed down by the stern

The term ‘lee side " refers to...

a) Side of the vesse!l exposed to the wind

b) Side of the vessel sheltcred from the wind

c) Port side

" d) Starboard side

The use of an anchor to assist in turning in restricted water is...

a) a last resort
b) Good scamanship
¢) The sign of a novice shiphandler

d) To be usc only with single—screw vesscl

A crew member has just fullen overboard of your port side. Which action

should you take ?

a) Immediately put the rudder over hard starboard

b) Immediately put the rudder over hard port

¢) Immediately put the engine astern

d) Wait until the stern is well clear of the man and then put the rudder over

hard starboard.

A deep draft VLCC (100,000 DWT) navigating in a narrow channel or

canal...

a) Draws more water than when underway in deep water

b) Draws less water with an increase in speed
¢) Requires less power for a given speed

d) Steers better under full power
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A vessel travelling down a narrow channel, especially if the draft is near
equal to the depth of the water, may set off the nearer side. This effect is
known as..

a) Smelling the bottom

b) Squatting

¢) Bank suction

d) Bank cushion

What is NOT an advantage of the Williamson Turn ?

a) In a large vessel (VLCC) much of the headway will be lost thercby
requiring little astern maneuvering

b) When the turn is completed, the vessel will be on a reciprocal course and
nearly on the original track line

¢) The initial actions are taken at well defined points and reduce the need for
individual judgement

d) The turn will return the vessel to the men’s location in the shortest possible
time.

You suspect that a crewmember has fallen overboard during the night and
immediately execute a Williamson turn. What the primary advantage of this
maneuver under these circumstances ?

a) You will be on a reciprocal course and nearly on the trackline run during
the night

b) The turn provides the maximum coverage of the area to be searched.
¢) The turn enables you to reverse course in the shortest possible time

d) You have extra time to maneuver in attempting to close in on the man for
rescue.

In a Williamson turn, the rudder is put over full until the...

a) Vessel has turned 90° from her original course

b) Vessel has turned 60° from her original course

¢) Vessel is on a reciprocal course

d) Emergency turn signal sound

Which action should be tuken FIRST if your tow is sinking in shallow water ?
a) Pay out the tow line until the sunken tow reaches bottom

b) Sever the towline



48.

49,

30.

S2.

¢) Immediately head for the nearest shoreline
d) Contact the Coast Guard

You notice that your speed has decreased, the stern of your vessel has settled
into the water, and your rudder is sluggish in responding. The MOST likely
cause is...

a) Mechanical problems with the steering gear

b) Shallow water

¢) Loss of lubricating oil in the engine

d) Current

Which effect does speed through the water have on a vessel which is
underway in shallow water ?

a) A decrcase in the speed results in a decreasc in steering response and
maneuverability

b) An increase in speed results in the stern sucking down lower than the bow
¢) An increase in speed results in the vessel rising on an even plane

d) A decrease in speed results in the vessel sucking down on an even plane
The ratio of the height of a vessel’s rudder to its width is referred to as the...
a) Aspect ratio

b) Constriction ratio

¢) Rudder ratio

d) Steering ratio

To reduce stress on the towing hawser when towing astern {(ocean tow), the
hawser should be...

a) Secured to the aftermost fitting on the towing vessel

b) Just touching the water

¢) Under water

d) As short as possible

In most cases, when a large merchant vessel enters shallow water at high
speed the...

a) Maneuverability will increase
b) Speed will increase

¢) Bow will squat father than the stern

d) Vessel will rise slightly, on a level plane

199



54,

5s.

56.

57.

58.

200

You are on a single—screw vessel with a right—handed propeller, and you are
making headway. When you enter shallow water-...

a) You will have better rudder response

b) Your speed will increase without a change in your throttle

¢} Your rudder response will become sluggish

d) Your vessel will tend to ride higher

When you enter shallow water, you would expect your rudder reponse to...
a} Be sluggish and your speed to decrease

b} Be sluggish and your speed to increase

¢) Improve and your speed to decrease

d) Improve and your speed to increase

In order to reduce your wake in a narrow channel you should...

a) Apply enough rudder to counter the effect of the current

b) Change your course to a zigzag coursc

¢) Reduce your speed

d) Shift the weight to the stern

River currents tend ito...

a) Pick up speed where the channel widens

b} Run slower in the center of the channel

¢) Hug the inside of a bend

d) Cause the greatest depth of water to be along the outside of a bend
A vessel proceeding along the bank of a river or channel has tendency to...
a) Continue in linc with the bank

b) Hug the bank

¢) Sheer away from the bank

d) Increase speced

A wedge of water building up between the bow and nearer bank which Jorces
the bow out and away describes...

a) Bank cushion

b) Bank suction

¢} Combined effect
d) Bend effect
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For the deepest water when rounding a bend in a river, you should navigate

vour vessel...
a) Toward the inside of the bend
b) Toward the outside of the bend

c) Toward the center of the river just before the bend. then change course for
the river’s center after the bend.

d) In the river’s center

You intend to overtake a vessel in a narrow channel, as you approach the
other vessel’s stern. ..

a) You will gain speed

b) Both vessel will gain speed
¢) The vessels will drift together
d) The vessels will drift apart

Two vessl are abreast of each other and passing port (o port in a confined
waterway. What should you expect as your bow approches the screws of the
other vessel 7

a} Your speed will significantly increase

b) Your draft will significantly decrease

¢) Your bow will sheer towards the other vessel

d} Your bow will sheer away from the other vessel

On a shallow water tow, the catenary of the towline should be..,
a) large

b) small

¢) climinated

d) adjusted frequently

Which measure should NOT be taken to reduce the pounding of a vessel in a
head sea ?

a) Add ballast in the alter—peak
b) Add ballast forward
¢) Alter course

d) Reduce speed
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When a vessel is swinging from side to side off course due to quartering seas,
the vessel is...

a) Boaching

b) Pitchpoling

¢) Rolling

d) Yawing

When a boat turn broadside to heavy seas and winds. thus exposing the boat
fo the danger of capsizing, the boat has...

a) Broaches

b) Pitchpoled

¢) Trimmed

d) Yawed

When the period of beam seas equals the natural rolling period of a vessel,
what will most likely occur ? '

a) Excessive pitching

b} Excessive yawing

c) Excessive rolling

d) No change should be evident

When running before a heavy sea, moving weights aft will effect the hundling
of a vessel by...

a) Reducing rolling

b) Increasing rolling

¢) Reducing yawing

d) Increasing yawing

Your vessel is docking, but not yet alongside. Which line will be the most
useful when maneuvering the vessel alongside the pier 7

a) Bow breast line

b) Bow spring line

¢} Inshore head line

d) Offshore head line

Your vessel is off a lee shore in heavy weather and laboring. Which action
should you take ?

a) Put the sea and wind about two points on either bow and reducc speed.
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b} Heave to in trough of the sea

¢) Put the sea and wind on either quarter and proceed at increase speed

d) Put the bow directly into the sea and proceed at full speed

When making way in heavy seas you notice that your vessel’s screw is being
lifted clear of the water and racing. One way [0 correct this would be 1o...

a) Increase speed

b) Decreasc speed

c) Move more weight toward

d) Shift the rudder back and forth scveral times _
In which situation could a vessel most eusily capsize ?
a) Running into head seas

b} Running in the trough

¢) Running with following seas

d) Anchored with your bow into the seas

You are underway in heavy weather and your bow is into the seas. To prevent

pounding, you should...

a) Change course, in order to take the seas at an 85" from the bow
b) Decreasc speed

¢) Increase speed

d) Secure all loose gear

When taking a pilot from a pilot boat in a seaway, which way should you head
your vessel if the ladder is on the leeward side ?

a) Bow to the sea and no way on your vesse.
b) Sea on the lee quartcr with ship moving ahead slowly
¢) Sea on the weather bow and ship moving ahead slowly

d) Sea on the quarter with sternway on the ship

On a signle—screw vessel, when coming port side to a pier and being set off
the pier, you should...

a) Swing wide and approach the pier so as to land starboard side to.
b) Approch the picr on a parallel course at reduce speed
¢) Make your approach at a greater angle than in calm weather

d) Point the vessel’s head well up into the slip and decrease your speed.
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You are approaching a pier and intend 1o use the POrt anchor to assist in
docking port side to. You would NOT use the anchor if...

a) The current was setting you on the pier

b) Another vessel is berthed ahecad of your position

¢) The wind was blowing from the starboard side

d) There is shallow water enroute 10 the berth

While your vessel is docked port side to wharf, a sudden gale force wind
causes the vessel's bow lines to part. The bow begins to fall away from the

dock. and no tugs are immediately available. Which measure(s) should vou
tfuke FIRST ?

a) Call the Master and the deck gang

b} Slip the stern lines. let the vessel drift into the river, and then anchor

¢) Let go the starboard anchor

d) Obtain assistance and attempt to put some new bow lines out.

You are lunding a single—screw vessel, with « right-hand  propeller,
starboard side 1o the dock. When you have approached the berth and back the
eagine, vou would expect the vessel to...

a) l.ose headway without swinging

b) Turn her bow toward the dock

¢} Turn her bow away from the dock

d) Head into the wind, regardless of the side the wind is on

You are docking a vessel starboard side to with the assistance of two tugs.
You are attempting to hold the vessel off by aperating both tugs ar right
angles to the vessel and at full power. You must ensure that...

a) Stecrageway is not taken off
b) The bow doesn’t close the dock first
¢} The bow closes the dock first

d) The ship has no headway at the time

When u tug is pulling on a hawser at right angles to the ship, und the pilot
wants (o come ahead or astern on the ship’s engine, care must be taken that
the pilot...

a) Does not break the towline
b) Docs not get too much way on the vessel
¢) Keeps a steady course so the towline will remain tight

d) Turns the ship toward the direction of pull



80.

81.

82.

83.

84,

You are docking an oceangoing single—screw vessel under normal
circumstances with a single mg. The tug is usually to..

a) Control the bow and is tied to the offshore bow

b} Control the stern and is tied to the stern on the offshore side

¢) Pull the vessel into the slip and is tied (o the bow

d) Push the ship bodily alongside and is tied to the offshore side amidships

The tension on an anchor cable increases so that the angle of the catenary to
the seabed at the anchor reaches 10¢. How will this effect the anchor in sandy
soif 7

a) It will have no ¢ffect

b) It will increase the holding power

¢) It will reduce the holding power

d) It will cause the anchor to snag

When moored with a Mediterranean moor, the ship should be secured to the
pier by having. ..

a) a stern line and two quarter lines crossing under the stern

b) a stern line, two bow lines, and two quarter lincs leading aft to the pier
¢) all regular lines leading to the pier in opposition to the anchor

d) two bow lincs and two midship lines leading aft to the pier

When evacuating a seaman by helicopter lifl, the vessel should be...

a) Stopped with the wind dead ahead

b) Stopped with the wind on the beam

¢) Underway with the wind 30° on the bow

d) Underway on course to provide no apparent wind.

The anchors should be dropped well out from the pier while at a
Mediterrancan moor to. .

a) climinate navigational hazards by allowing the chain to lic along the habor
bottom

b) increase the anchor’s reliability to providing a large catenary in the chain

¢) permit the ship to mancuver in the stream while weighing anchors

d) prevent damage to the stern caused by swinging against the pier in the
approach
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To ensure the best results during the Mediterranean moor, the chain should. ..
a) be crossed around the bow

b) tend out at right angles to the bow

¢) tend at 60" from each bow

d) tend toward 30" on either bow

After casting off moorings at a mooring buoy in calm weather, vou should. ..
a) go full ahead on the engines

b) back away a few lengths to clear the buoy and then go ahead on the engines
¢) go half ahead on the engines and put the rudder hard right

d) go half ahead on the engines and pass upstream of the buoy

When picking up your mooring at the buoy, the correct method is to...

a) approach the buoy with the wind and current astern

b) approach the buoy with the wind and current ahead

¢} approach the buoy with the wind and current abeam

d) stop upwind and upcurrent and drift down on the buoy

If your vessel is dragging her anchor in a strong wind, you should...

a) shorten the scope of anchor cable

b) increase the scope of anchor cable

¢) put over the sea anchor

d) put over the stern anchor

Generally speaking, the most favorable bottom for anchoring is...

a) very soft mud

b) rocky

¢} a mixture of mud and clay

d) loosc sand

You are on an ice—reinforced vessel about to enter packice. You should. ..

a) enter the pack on the windward side where there is a well defined ice edge

b} trim to an even keel or slightly down by the bow to take maximum benefit
of the ice reinforcement

¢) take maximum advantage of coastak leads caused by offshore winds
d) look for arcas of roiten ice and enter perpendicular to the ice edge
The helm command ‘check her’ means. ..

a) test the steering control

b) read the compass heading
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¢) stop the swing using hard over rudder
d) slow the swing using moderate rudder

The maneuver which will return your vessel in the shortest time to a person
who fallen overboard is...

a) engine(s) crash astern, no turn

b) a single turn with hard rudder

¢) a Williamson turn

d) two 180" turns.

When anchoring, it is a common rule of thumb to use a length of chain...
a) five to seven times the depth of water

b) seven to ten times the depth of water

¢) twice the depth of water

d) twice the depth of water plus the range of tide

What is the best guide for determining the proper scope of anchor chain (o
use for anchoring in nocmal conditions ?

a) One shot of chain inr every en feet of water

b} O shot of chain for every fiftcen feet of water

¢) Ouc shot of chain for every thirty feet of water

d) One shot of chain for every ninety feet of water

In bad weather, what length of chain should be used with a single anchor
a) 3 times the depth of water

b) 6 times the depth of water

c¢) 10 times the depth of water

d) 15 times the depth of water

A stream of water immediately surrounding a moving vessel's hull, following
in the sume direction as the vessel is known as...

a) directional current

b} forward current

¢) propeller current

d) wake current

You are aboard a single—screw vessel (right—hand propeller) going full ahead

with good headway. The engine is put astern and the rudder is placed hard
left. The stern of the vessel will swing to...

a) starboard until headway is lost and then to port

207



98.

99.

100.

101.

102,

208

b) port
¢) port until headway is lost and then may possibly swing to starboard
d) port slowly at first and then quickly to port

On a vessel with a single propeller, transverse Jorce hus the most effect on the
vessel when the engine is put...

a) full ahcad
b) full astern
¢} half ahead
d) slow astern

Your ship is dead in the water with the rudder amidships. As the right-handed
screw start {o turn ahead, the how will tend to go...

a) to starboard

b) to port

¢) straight ahcad

d) as influenced by the tide and sea

When steaming through an anchorage, a shipmaster should. .
a) avoid crossing closec astern of the anchored ships

b) avoid crossing closc ahead of the anchored ships

¢} keep the ship moving at a good speed to reduce set

d) trnsit only on a flood tide

While anchoring your vessel, the best time to let go the anchor is when the
vessel iy...

a) dead in water

b) moving slowly astern over the ground

¢) moving fast ahead over the ground

d) moving fast astern over the ground

Mooring with two bow anchors has which major advantage over anchoring
which one bow anchor ?

a) The vessel will not reverse dircction in a tidal current,

b) The radius of the vesse!'s »wing will be shortened.

¢} A mooring approach mu. iw made from any direction

d) The vessel will not swing with a change in wind.
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Which is correct procedure for anchoring a small to medium size vessel in
deep water ?

a) Let the anchor fall free from the hawsepipe, but apply the break at intervals
to check the rate of fall.

b) Back the anchor slowly out of the hawsepipe a few feet, and then let it fall
in the normal fashion

¢) Let the anchor fall off the break right from the hawsepipe, but keep a slight
strain on the break

d) Under power, back the anchor out until it is near, but clear of the bottom
before letting it fall.

When evacuating a seaman by helicopter lift, which course should the ship
take ?

a) Downwind so that the apparent wind close to nil

b) A course that will keep a free flow of air, clear of smoke, over the hoist
area.

¢) A course that will have the hoist area in the lee of the superstructure.

d) With the wind dead ahead because the helicopter is more maneuverable
when going into the wind.

You are docking a vessel. Wind and current are most favorable when they
are...

a) Crossing your course in the same direction.
b) Crossing your course in opposite directions
¢) Parallel to the pier from ahead

d) Setting you on the pier

Progressive flooding may be indicated by...

a) Ballast control alarms

b) excessive draft

¢) excessive list or trim

d) a continual worsening of list or trim

The single turn method of returning to a man overboard should be used
ONLY if..

a) the man is reported missing rather than immediately seen as he falls
overboard.

b) the vessel is very maneuverable
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¢) the conning officer is inexperienced

d) a boat will be used to recover the man.

You are riding to a single anchor. The vessel is yawing excessively. Which
action should be taken to reduce the yawing ?

a) Veer chain to the riding anchor.
b) Heave to a shorter scope of chain on the riding anchor

¢) Drop the second anchor at the extreme end of the yaw and veer the riding
anchor '

d) Drop the second anchor at the extreme end of the yaw, then adjust the
cables until the scope is equal.

With a large ocean tow in heavy weather, you should NOT...

a) keep the stern of the tug well down in the water

b) adjust the towline so the tug is on the crest when the tow is in the trough
¢) keep the low point of the catenary in the water

d) use a long towing hawser

Progressive flooding is controlled by securing watertight boundaries und...
a) transtering water ballast

b) jesttisoning cargo

c) pumping out flooded compartments

d) abandoning ship

While underway in thick fog you are on watch and hear the cry ‘man over
board’. Which type of maneuver should you make ?

a) figure eight round

b) round turn

¢) racetrack turn

d} Williamson turn

Which statement about the Williamson turn is FALSE ?

a) It requires the highest degree of shiphandling skills to accomplish

b) It is slowest of the methods used in turning the vessel

c) It is the best turn to use when the victim is not in sight due to reduced
visibility

d) It returns the vessel to the original trackline on a reciprocal course.
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A racetrack turn would be better than Williumson turn in recovering a man
overboard if...

a) the man has been missing for a period of time
b) the sea water is very cold and the man is visible
¢) there is thick fog

d) the wind was from astern on the original course

One major advantage of the round turn mancuver in o man averboard
situation is that it...

a) 1s fastest method

b) is easy for a single—screw vessel to perform

¢) requires the Ieast shiphandling skills to perform
d) can be used in reduces visibility

You are on watch aboard a vessel heading NW, with the wind from dead

ahead, in heavy seas, you notice a man fall overboard from the starboard
how. Which action would NOT be approriate ?

a) Hard right rudder

b) Throw a lifebuoy to the man, if possible

¢) Send a man aloft

d) Get the port boat ready

You have determined the manuevering characteristics of your vessel by taking

the radar ranges and bearings of an isolated light while making a turn. The
results are listed Based on this data what is the transfer for a turn of 180° ?

a) 745 yards (670 meters)

- b) 770 yards (693 meters)

¢) 840 yards (756 meters)
d) 890 yards (801 meters)

You are conducting trials to determined the maneuvering churacicristics of
your vessel. While making a turn, you take ragnes and bearings of « isodated

light with the results as shown. Based on this information, what is {'.c i1 ansfer
for a turn of 90° ?

a) 335 yards (302 meters)
b) 380 yards (342 meters)
¢) 410 vards (369 meters)
d) 455 yards (410 meters)
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Your vessel has been damaged and is partially flooded. The first step to be
taken in attempting 1o save the vessel is to...

a) establish flooding boundaries and prevent further spread of flood water
b) plug the hole(s) in the outer shell
¢) pump out the water inside the vessel

d) caculate the free surface effect and lost buoyancy to determine the vessel’s
stability

Your vessel has run hard aground in an area subject to heavy wave action.
Backing full ustern failed to free her. Which action should be taken next ?

a) Continue backing to scour out the bottom

b) Wait for high tide and then try backing

¢) Flood empty tanks to increase bottom pressure and prevent inshore crecp
d) Shift weight aft to reduce the forward draft,

How do you determine the weight of the vessel that is supported by the ground
when a vessel has run aground ?

a} This requires extensive caculation and is usually performed only by a naval
architect not by ship’s officers

b) Determine the point where aground and the draft at that point, then caculate
it using the grounding formula.

¢) Use the hydrostatic tables and enter with the mean draft before grouding
and the mean draft after grounding

d) Use the inclining experiment formula and substitute the change of trim for
the angle of list.

Your vessel has run aground and is touching bottom Jor the first one—quarter
of its length. What is the LEAST desirable method Srom the standpoint of
stability 1o decrease the bottom pressure ?

a) Discharge forward deck cargo

b) Pump out the forepeak tank

¢} Shift deck 6argo aft

d) Flood and after double—bottom tank

You are proceeding along the right bank of a narrow channel aboard
right—handed single—screw vessel. The vessel starts to sheer due to bank
suction/cushion effect. You should. ..
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a) stop engines and put the rudder left full

b) back full with rudder amidships

¢) decrease speed and put the rudder right full
d) increase speed and put the rudder right full

You are proceeding down a channel and lose the engine(s). You must use the
anchors to stop the ship. Which statement is true ?

a) Pay out all of the cable before setting up on the brake to insure the anchors
dig in and hold.

b) For a mud, mud and clay, or sandy bottom pay out a scope of 5 to 7 times
the depth before setting up on the break

¢) Use one or both anchors with a scope of twice the depth before setting the
break

d) Drop anchor to short stay and hold that scope

You are approaching the pilot station with the wind fine on the starboard bow
and making about 3 knots. You can help to calm the seas by taking what
action just before the pilot boat comes along on the port side ?

a) Backing full

b) Stopping the engines

¢} Giving right full rudder

d) A short burst of ahead full with left full rudder

Most very large oceangoing vessels, such as bulk carriers and large tankers,
tend 10 squat

a) by the bow

b) by the stern

¢) at the end nearcst the bottom
d) evently fore and aft

When using the anchor to steady the bow while approaching a dock you must
be aware of the fact that...

a) the vessel will tend to take a large sheer towards the side where the anchor
is down

b) steering control ineffective in trying to turn to the side opposite to that of
the anchor being used

¢) the anchor cable must never lead under tha hull

d) using an offshore anchor decreases the chances of the anchor holding.
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Which statement about stopping a vessel is Tfﬁ UE ?

a} A lightly laden vessel requires as much stopping distance as fully laden
vessel when the current is from astern

b) A vessel is dead in water when the back wash from astern operation
reaches the bow

¢) A tunnel bow thruster can be used in an emergency to reduce the stopping
distance

d) When a vessel is dead in the water any speed displayed by doppler log
reflects the current

Which characteristic is a disadvantage of a controlable-pitch propeller as
compared to a fixed-pitch propeller ?

a) Slightly higher fuel consumption

b) Lack of directional control when backing
¢) Inefficient at high shaft RPM

d) Some unusual handling characteristic.

A single—screw vessel going ahead tends 1o turn more rapidly to port because
of propeller...

a) discharge current
b) suction current
¢) sidewise force

d) thrust

You are planning to anchor in an area where several anchor have been lost
due to fouling. As precaution, you should. ..

a) anchor using both anchors

b) anchor with scope of 8 or more to one

¢) use a stern anchor

d) fit a crown strap and work wire to the anchor

You are on large vessel fitted with a right—handed controllable-pitch
propeller. When making large speed changes while decreasing pich, which
statement is TRUE ?

a) You will probably have full directinal control throughout the speed change

b} You may lose rudder control until the ship’s speed has dropped to
corespond to propeller speed
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¢) The stern will immediately slew to starboard due to unbalanced forces
acting on the propeller

d) The stern will immediately slew to port duc to unbalanced forces acting on
the propeller

A large vessel is equipped with a controllable pitch propeller. Which
statement is TRUE ?

a)} When dead in the water, it is often difficult to find the neutral position and
sight headway or sterway may result

b) When going directly from full ahead to full astern, there is completc
steering control.

c) When the vessel has headway and the propeller is in neutral, threre is no
effect on rudder control

d) When maneuvering in port, full ahead or astern power can usually be
obtained without changing shaft RPM.

. A vessel reduces speed without backing. The rate that her speed through the

water decreases depends primarilly on the...

a) vessel’s horsepower

b) sea state

¢) number of propeller

d) vessel’s displacement

The bow thruster generally is ineffective at

a) over 3 knots headway

b) at any speed astern

¢) at any speed ahead

d) over 1 knot sternway

Which statement is TRUE with respect to shiphandling procedures in ice ?
a) Never go “full astemn’ at any time while in ice.

b) Go astern in ice with extreme care— always with rudder amidships
¢) Enter ice at medium speeds to reduce impact

d) The presence of a snow cover on the ice assists a vessel’s progress through
an ice field.

. When turning a vessel in shallow water, which statement is TRUE ?

a) The rate of turn is increase
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b) The rate of turn is decrease

¢) The turning diameter increases

d) The turning diameter remains the same

When making a Scharnow turn the...

a) rudder must be put over towards the side the man went over
b) initial turn direction is away from the side the man went over

¢) rudder is put hard over and the initial turn is maintained until about 240°
from the original course

d) man overboard must be not more than 300 feet astern when starting the
turn

Which statement about tunnel bow thrusters fitted to large vessel is TRUE ?
a) They are effective on most vessels at speeds up to 10 knots

b) Because of their location, most modern installations have much power as a
tug

¢) They are fully effective at all drafts *

d) When going astern at slow speed, they provide effective steering control
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