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MO PAU

1. Tinh cép thiét cia dé tai

Viét Nam la quéc gia co h¢ thong song ngoi da dang va phong phu
va déc biét la doc theo bo bién Viét ‘Nam c6 hon 100 cang bién 16n nho
hon 40 tuyén ludng hang chinh ¢6 téng chleu dai gan 800km. Trong do,
luong hang hai luén dong mot vai tro rat quan trong trong viéc van
chuyén hang hoéa trén cic con tau dé dong gop rat 16n trong viéc phat
trién nganh kinh té bién ctia Viét Nam. Tuy nhién, viéc thiét ké cac
ludng chay tau, ching ta st dung Quy trinh thiét ké kénh bién 1976,
hudng din Thiét ké ludng cia USACE, Thoresen 2005, PIANC, huéng
dan theo tiéu chudn OCDI, tiéu chuidn TCVN 11419:2016. Mic du c6
nhiéu huéng dan thiét ké ludng, song cac hudng dan con chua danh gia
duoge hét dic diém dy phong cho bé rong luong, déc biét la cac nghién
ctru chua di vao phan tich duge quy dao chuyén dong cua tau trén ludng
hanh hai dé tinh dén yéu t6 dy phong do d9 1éch tau gy ra boi ngudi
diéu khién. Pay 1a mot thiéu sot 16n can duoc nghién ciru bd sung.

Do do, co thé khang dinh, détai" Nghién ctru xac dinh d6 1éch tau
do ngudi didu khién phuc vu thiét ké ludng hang hai " 1a mot cong trinh
nghién ctru can thiét va mang y nghia thiét thyc hién nay.

2. Muc dich nghién ctru dé tai

Nghién ciru x4c dinh d6 1éch tau do nguoi diéu khién dé khuyén
céo cac d6 léch tau 16n nhét trong cong tac thiét ké ludng hang hai Viét
Nam.

3. Phwong phap nghién ciru dé tai

Str dung phuong phép phan tich va tong hop 1y thuyét dya trén viée
thu thap thong tin, s6 liéu khao sat.

Phuong phap chuyén gia dugc sir dung dé tich lity kién thurc, kiém
tra s6 liéu va két qua tinh toan.

Phuong phédp mo phong s€ dugc 4p dung thong qua phong mod
phong budng 1ai.

Phuong phap thuc nghiém dugc sir dung thong qua viéc moi cac
chuyén gia diéu khién tau la cac sy quan c6 kinh nghiém.

4. POoi twong va pham vi nghién ciru cia dé tai.

Hinh déng ludng, gié, loai tiu thong dung trén cac tuyén ludng
hang hai Viét Nam. Kha nang chuyén dong don 1¢ ctia tau. Hanh dong
clia con nguoi dan tau trong cac didu kién co va khong co gid.

5. Y nghia khoa hoc va thyec tién ciia luén 4n.

Ket qua nghién ctru cuia dé tai 1a co s& dé xem xét dua anh huong
cua yeu t6 con ngudi vao trong cac huéng dan tinh toan thiét ké chuin
tic ludng hang hai hién tai.



Két qua nghién ctru ciing c6 thé dugce sir dung trong cac nghién ciru
vé an toan trong dan tau trén ludng.

Dura trén két qua nghién ciru s& rat hitu ich trong viéc kiém tra danh
gi4 an toan hang hai trén cac tuyén ludng Viét Nam di va dang duoc
dura vao str dung, nhdm ngan ngira t6i da cac tai nan hang hai c6 thé xay
ra.

Két qua nghién ciru ctia d& tai 1a co s¢ giup nguoi diéu khién tau
hay cac nha thiét ké ludng tau bién biét duwoc mirc d6 dao dong tau nhur
thé nao.

Phuong phéap nghién ctu cta de tai co thé duoc 4p dung cho cac
cong trinh nghién ctru twong ty vé yéu td con nguoi khi mong mu6n
danh gia timg khia canh chi tiét cta cac tic dong dén kha ning didu
khién cua con tau.

Ket qua nghién ctru cua de tai c6 thé dugc sir dung nhu mot khuyen
céo Ve chc tac dong cua yéu td con ngudi trong xay dung va thiét ké cac
tuyén ludng hang hai duoc khai thac van hanh an toan hon.

6. Nhirng diém dong gop méi ciia ludn 4n

Xay dung duoc co sé khoa hoc nghién ctu, xac dinh tac dong ctia
yéu t6 con ngudi trong diéu khién tau tap trung vao viéc xac dinh kha
ning din tau bam theo duong di di dinh. Panh gia dugc cic kha nang
nay va dbi chiéu voi cac quy dinh hién hanh vé thiét ké ludng hang hai,
dé tai da dua ra dugc khuyén céo can xem xét dén yéu t6 con ngudi khi
thiét k&, xay dung cac tuyén ludng hang hai.

Hoan thanh xay dung cadc mé hinh toan ctia céc tau hang bach hoa,
tau container, la hai loai tau thuong hoat dong trén cac vang bién Viet
Nam dé st dung trong mo phong s6 phuc vu danh gia tac dong cua yéu
t6 con ngudi trong diéu khlen tau.

Thyc hién danh gia yéu t con ngudi tir cac s6 lidu thuc nghiém,
danh gia tac dong téng hop gitta 3 yeu tb: con tau, con nguoi va didu
kién ngoai canh. Tuy mdt s0 diéu kién nghién ctru van con bi gioi han
vé loai tau, diéu kién chay tau, diéu kién ngoai canh nhung ludn an da
chung to tinh khoa hoc trong nghién ciru va c6 thé duoc ap dung véi
nghién ctru cac diéu kién ngoai canh khéc.

7. Két cu ludn 4n

Luén 4n gdm 163 trang, gdm cac phan thir ty sau: M& dau, ndi dung
(gém 4 chuong); két luan va kién nghi, danh muc cac cong trinh khoa
hoc di cong bd lién quan dén dé tai (9 cong trinh khoa hoc); tai liéu
tham khao va phu luc.

CHUONG 1. CO SO LY LUAN
1.1 Téng quan vé nghién ciru ) gia du phong bé rong luéng
hang hai



Céc sb gia hay cac dy phong bé rong cho tau chay trén ludng luén
dong mot vai trd quan trong trong cac cong tac thiét ké ludng, va viée
tinh toan 4p dung cac loai du phong chidu rong ludng nay dwoc tham
khao chinh trong cac hudng dan thiét ké ludng theo quy trinh thiét ké
kénh bién 1976, PIANC.

Trong cac phuong phap nghién clru tinh toan trén thi ndi dung tinh
toan bé rong 1u6ng hanh hai hién nay tai Viét Nam dugc tinh theo Quy
trinh thiét ké kénh bién 1976.

Déi véi kénh chay tau mot chiéu thi chiéu rong chay tau Bc tinh
bang m xéac dinh theo cong thirc:

B.=B,,+2.C,+AB
Trong do:

Bha: Chiéu rong dai hoat dong cia tau ¢ cao do chiéu sau chay tau.

Ci: Dy phong chiéu rong giita dai hoat dong ciia tau va mai doc
kénh.

AB: Dy phong chidu rong cho sa bdi trén kénh.

Chiéu rong dai hoat dong dbi v6i tau tinh toan. Tinh béng m, Xac
dinh theo cong thirc:

Theo huéng dan PIANC-IAPH nhu sau:

Chiéu rong ludng tau duge dinh nghia 14 tong cta chiéu rong dai
didu dong tau co ban va cac chiéu rong dy phong tinh dén gio, dong
chay, song, mirc d6 nguy hiém cta hang hod .

Dbi v6i ludng 1 chidu:

W:WBM+ZW,+WBr+WBg
i=1
Va ddi voi ludng 2 chiéu:
W =2W,, +2iW,. Wy + Wy + Y W,
i=1
Trong do:

Wanm: Chiéu rong can thiét dé diéu dong tau, 1a boi sb cua chiéu
rong B cua tau, dugc tinh todn dua vao du phong do kha ning diéu dong
tau

Wi: Céc chidu rong du phong cho toe d6 tau, gid, dong chay, song,
b4o hiéu hang hai, dia chét day, murc d6 nguy hiém hang hoa.

Ws:, Wgg: Du phong chiéu rong bén phai va bén trai ludng

2~ Wp: Khoang cach vuot nhau giita cac tau.

Trong nodi dung huéng din cua PIANC thi c6 tinh dén kha nhiéu
céc du phong bao gom dy phong cho te do tau, gié, dong chay, song,
bao hi¢u hang hai, dia chit day, mirc o nguy hiém hang hoa, dy phong
chiéu rong bén phai va bén trai ludng, dy phong khoang cach vugt nhau
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giita cac tau va du phong chidu rong can thiét dé didu dong tau. Tuy
nhién, cling nhu trong hudéng dan TCVN 11419:2016 hay cac cong trinh
nghién ctru lién quan chua cé nghién ctiru cu thé nao noi rd dén canh
bao d6 1éch ngang cuia tau do nguoi didu khién dan tau trong cac didu
kién c6 va khong c6 tic anh huéng cia cac yéu té ngoai canh 1a nhu thé
nao.

1.2 Nghién ctru xac dinh dd 1éch do ngwdi diéu khién tau khi

chay trén ludng

Nhu ching ta déu biét con tau chuyén dong trong diéu kién thyc
té chiu tic dong cua 3 yeu t6 chinh: kha ning diéu dong ciia ban than
con tau, tac dong cia diéu kién moi trudng va tac dong cua ngudi diéu
khién. Dé thuc hién cac danh gia tac dong cua ycu td con ngudi mot
cach ddc lap, trudce tién, ching ta cAn xem danh gia tac dong cua cac
yéu t6 con tau. Viéc 1am nay c6 thé thuc hién thdng qua md phéng s0.

Muén thyc hién dugc md phéng $6 hoc chiing ta can ¢6 mé hinh
toan dé co6 thé 1am can cir thyc hién cc tinh toan mé phong. Mot trong
cac phuong phap nghién ctru hién nay d6 1a xay dung cac md hinh todn
hoc ctia cac con tau khac nhau va stir dung ching trong ting nghién ctru
cu thé.

DPé mo phong chuyen dong cua tau hién c6 mot s6 phuong phap
sir dung diéu khién mo, diéu khién mang no-ron, dung m6 hinh MMG,
mo hinh K-T. Trong khi cac md hinh toan khac muon xac dinh cling
gap nhing kho khan nhét dinh thi mé hinh K — T cho phép xéc dinh cac
h¢ s6 mot cach nhanh chong, thuén lgi. Do vay, viéc sir dung m6 hinh
K — T dé mo phong chuyén dong cua tau l1a rat phi hop véi yéu cau
nghién cuu.

Phuong trinh chuyén dong chinh cia mé hinh K — T nhu sau:
Ty +y =K.

K va T duoc goi 1a chi sb tinh ning diéu dong tau; & - goc bé 1ai; ¥
- van tdc quay tré cua tau (rad/s); ¥ - gia tbe quay trd ciia tau (rad/s?)

Dé thé hién mdi quan hé giira cac thanh phan toc d9, ching ta st
dung mo hinh sau:

V+ay,.v:i+a.r? =ay,.n?+ay,.nv
Trong d6:
7 toc do quay cua tau (rad/s)
Lyp: chiéu dai giita hai duong thuy truc cua tau (m)
v : the d6 tau (m/s)
n : vong quay cua chan vit (vong/gidy)
Qyy» Appr Ay Ay © C4c hé s6 thue nghiém



ayy, rpy Appy Ay 12 cdc hé s6 dic trung cho chuyén dong cta
timg con tau. Mai con tau s& ¢b cac tinh ning diéu dong khac nhau nén
cac hé $6 cling khac nhau. Trong cung mot con tau cac hé s6 1a c¢b dinh,
khong thay doi.

K&t luaAn Chwong 1. Trong ndi dung chuong, luan 4n di danh gia
tong quan cac phuong phap thiét ké luong hién nay va dua ra duoc
phuong huéng 1y ludn xac dinh d¢ 1éch tau thong qua mo6 hinh toan va
cac thye nghiém mé phong. Do vay, trong phan nay da xac dinh dugc
noi dung can phai nghién ctru dong thoi clng lam rd cac hoat dong
nghién ctru cua dé tai, va dy la nhiing co s& dé xay dung co s cac yéu
cau can nghién ctru ctia dé tai.

CHUONG 2. PIEU KIEN GIAO THONG TREN CAC TUYEN
LUONG HANG HAI VIET NAM

2.1 Panh gia vé hinh dang cac tuyen luong hang hai Viét Nam
Doc theo bo bién Viét Nam Tong cong ty bao dam an toan Hang

hai chia ra 1am 6 khu vuc bao gdm cac tuyén ludng hang hai Viét Nam

la khu vuc Bic trung bo, Dong béc bd, Trung bo, Nam trung bg, Pong

nam bg, Tay nam b, bao gém 45 tuyén luéng hang hai da va dang duoc

dua vao stir dung khai thac.

Xet trén mién toan bo tuyén ludng hang hai Viét Nam hién nay c6
thé thay rang doan c6 goc phuong vi ludng nho nhét 1a 1°30°00”” ta
tuyén ludng Cira Hoi, va doan luong 6 goc phuong vi 1uong 16n nhat
14 356°52°00” tai doan ludng Da Ning, chiéu dai doan ludng trung binh
vao khoang 1856m trudc khi doan luéng doan tiép theo voi bé rong
trung binh 12 121 m, gbc phuong vi dic trung trén toan bo cac tuyén
ludng tap trung & cac goc 310°, 150°, va 50°, goc ddi hudng ludng dic
trung 12 25°.

Tir két qua phan tich luan an lya chon goc d6i hudng ludng la
20°00°007, 40°00°00” va 60°00°00” v6i chiéu dai hai doan ludng tuong
g 12 3 hai 1y 1 co s& dua vao mo phong sb, thuc nghiém budng 14i.

j Giée chuyén hwéng ludng

" Gée ngoit (kep)

Hinh 2.1 doan ludng hang hai dic trung
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Hinh 2.2 Hinh déng dic trung cac tuyén ludng hang hai Viét Nam
2.2 DPanh gia vé tinh hinh gi6 trén mot so tram quan trac doc theo
bo bién Viét Nam

2.2.1

Xiy dung chwong trinh vé biéu d hoa gi6 dé phan tich so
liéu gié thu thap dwgec tai cidc tram quan trac.
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Can ¢t vao sb li¢u thu thap duogc vé gio tai mot $6 tram quan tréc
khi tuwong tai cac khu vuc Hon Dau, Hué, Ly Son va Viing Tau, dya vao
chwong trinh vé& biéu db hoa gi6 dé tién cho viéc phan tich danh gia sb
liéu quan tric thu thap duoc.

2.2.2  Lua chon diu kién gié

Xay dung biéu dd hoa gi6 cho cac tram dac trung (Hon Dau, Hué,
Ly Son, Viing Tau

Cin cir vao bang cac tram khi tugng trén toan qudc, dé tai da thu
thap dugc s6 liéu quan tric khi tugng trong 5 ndm tir 2010 — 2015 dé
nghién ctru danh gia yéu t6 khi tuong dic trung trén cac tuyén ludng
hang hai Viét Nam. V&i cac tuyén ludng hang hai thugc khu vic Dong
Bic Bo thi dugc thu thap dir liéu tai tram quan tréc khi tuong tai tram
quan tric khi twong Hon Déau. Céc tuyén ludng thudc khu vuc Bic
Trung B s€ dugc phan tich cac b liéu khi tugng tai tram quan trac khi
tuong Hué. Khu vuc Trung B¢ va Bong Nam B¢ dugc thu thap b liéu
tai tram quan trac khi tuong Ly Son. Khu vuc Tay Nam B¢ va Nam
Trung Bo dugc thu thép $6 li¢u tai tram quan trac khi tugng Viing Tau.
S& di dé tai chon 4 tram quan tric trén vi ching duoc trai dai doc theo
dat nude va gan véi cac tuyén ludng hang hai chinh ctia Viét Nam.

Béng 2.1 Hudng gi6 chi dao trung binh 16n nhat véi huéng ludng

dac trung
Khu | V_thinh Huwdng Vmax_trung | Hueéng | Huwdéng gio
vue hanh binh[m/s] cha so v&i
[m/s] dao hudng
chay tau
Hon | 2.5-5.6 | Dong Biac 12.6 Tay 90
Déau — Tay Nam Nam
Hué | 1.5-13 | TayBac- 6.8 bong 500
Dong Nam Nam
Ly 8-5 bong Bac 14 Nam 30°
Son — Nam
Ving | 2.2-2.6 bong - 7.2 Tay 68°
Tau Tay Nam Nam

2.3 Danh gia vé chiing loai tau trén cic cac tuyén ludng hang hai

Viét Nam

Tau ché hang roi, 13 cic tau chd hang ding dé van chuyén cac
khoan hang roi vai s0 lugng 16n nhu quang hoac thuc pham chu luc
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(gao, ngi cbe v.v) va hang hoa tuong tu. N6 dugc nhan dang boi cac
ctra hAm hang dang hop trén boong, dugc thiét ké dé truot hang hoa ra
phia ngoai. Mot tau ché hang rdi 6 thé 1a hang kho hodc uét.

Tau container 1a tau hang chura toan bg tai trong trong thung chuyén
dung. Chung tao thanh mét phuong thirc chung cho viéc van tai hang
hoa da phwong thirc mang tinh thuong mai. Thudng duoc biét dén nhu
cac thuyén cho cac thing hang dang khéi, chiing van chuyén phan 16n
hang kho ctia thé gioi.

Pay 14 hai loai tau dugc coi 1a phd bién nhét trén cac tuyén ludng
hang hai Viét Nam. Ngoai ra luan an sit dung dung phong moé phong
budng 1ai dé md phong thyc hién dé tai, va hé thong mo phong hién nay
6 san céc loai tau mo phong 1a tau 5000 DWT, 10.000 DWT, 28.000
DWT, 40.000 DWT, 50.000 DWT, 100.000 DWT, 200.000 DWT. Do
do, ludn 4an s€ lya chon di sdu vao nghién ctu trén tau chd hang roi
10.000 DWT va tau Container 28.000 DWT.

Két luan chwong 2: Trong phan ndi dung chuong ludn an da phan
tich danh gia hinh dang, va kich thuéc cac tuyén luong hang hai Viét
Nam, dic diém gi0, loai tau thong dung trén cac tuyén ludng hang hai
Viét Nam. Va ddy 1a co s6 lya chon dau vao cho viéec mo phong sé va
thuc nghiém 1ai tau trén phong mé phong budng 1ai.

CHUONG 3. NGHIEN CUU MO PHONG CHUYEN DONG
CUA TAU KHI KHONG CO TAC PONG CUA GIO VA CON
NGUOI

3.1 Hé théng moé phéng tai Trudng dai hoc hang hai Viét Nam

Hé thdng mé phong budng 1ai cua Trudng Pai hoc Hang hai Viét
Nam cho phép mé phong dugce cac loai tau chu sau: 5000 DWT tau
hang, 10000 DWT tau hang, 28000 DWT container, 50000 DWT
container, 100000 DWT Tau dau, 200000 DWT Tau dau, 40000 DWT
Tau chd 6 t0.

3.2 Ché tao thiét bi va xay dung phin mém ghi lai s6 liéu thue
nghiém

Hinh 3.1 Hé thong md phong l4i tau
8
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Thiét bi doc sb liéu PCI EX to RS232 card va chuyén toan b sb
liéu thuc nghiém mo phong budng 14i vé may tinh dé phuc vu viéc phan
tich nghién ctru d4nh gia két qua
3.3 Nghién ctru xay dwng mé hinh toan chuyén dong tau

Chuyén dong cua tau dugc quyét dinh boi hai phuong trinh 1a K —
T va van téc nhu muc 1.2. Dé xac dinh duge cac phuong trinh nay ta
can xac dinh dugc cic hé 86 yy, Ayrey A, Ay can dua vao cac diéu kién
chuyén dong ctia tau nhu sau:

Xac dinh hé $6 @y, Ay, Ay va Qyy

- Khi tau dang chay thang on dinh, ta cho may dung.

Dy + Ay V2 =0
- Cho tau chay thing 6n dinh.
Ayy- V5 = App- N5 + Ay Ny Vs
Ay V2 = App. N2 + Apyy. 3.3

- Cho tau quay trd 6n dinh.

A Vi + Q. T? = QNG + Ay Ny V4
3.4 Tinh toan cac hé sé diéu khién

Con tau duoc diéu khién theo duong di theo phuong trinh

8 = Ky.ye + Ky W + Ky =%

Gia tri goc bé 1ai dugc tinh toan theo cac hé sb diéu khién K, K, Ks.
3.5 Thuc nghiém xac dinh cic hé s6 mé hinh toan tau

Tir viée thuc nghiém ta v& duge duong thuc nghiém quay try dbi
véi tau 10.000 DWT va 28.000 DWT nhu bén dudi.

Cac hé $6 gia tri cua tau 10.000 DWT xac dinh va tinh toan dugc
la:n=110 rpm; v="7.202 m/s;ROT = 32 d¢/phut; K’ =1.073; T’ =4.2;
avv = 0.001419901; anv = 0.012562353; ann = - 0.027779674; arr = -
13.26593907; K1 = 0.325962848; K2 = 2.933665629; K3 =
282.8891857

Céc hé sb gia tri cua tau 28.000 DWT xac dinh va tinh toan dugc
la: Vong tua khi quay tr& 6n dinh: n = 110 rpm; Téc do tau: V = 5.62
m/s; ROT = 53 d¢/phut; K’ = 0.91; T” = 2.2; a,, = 0.0001344518; a,, =
0.001538687; am = -0.0043957491; a, = -0.004009891; K; =
0.1256664; K> = 1.69230; K3 = 244.175.

Vi két qua thue nghiém mé phong budng l4i s& vé duoc vong quay
trd thuc nghiém nhu hinh 3.2 “Vong quay tr¢ thuc nghiém tau 10.000
DWT, 28.000 DWT”

Sau khi x4c dinh duoc cac hé s6 diéu khién cua tau & trén thong
qua mé hinh toan chuyén dong cua tau gitp cho dugc vé vong quay trd
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tau bang phuong phap m6 phong s6 théng qua mot luu do thuat toan
hinh 3.9 “Luu do thuat todan mo6 phong quay tré tau”

Vong quay tro tau 10.000 Vong quay tro tau 28.000
DWT DWT
goc be lai 35 do goc be lai 35 do
700 900
500 700
—_ . 500
E 300 £
300
100 100
-300100 200 700 -10f00 400 900
(m) (m)

Hinh 3.8 Vong quay tr¢ thuc nghiém tau 10.000 DWT, 28.000 DWT
3.6 M phoéng s chuyén dong ciia tau

Mhip thong tin frang thidi ban d3u
Théng tin thid gian mb phéng €

-

Sar Bring

Tinh todn cic théng 56 chuyvén déng cia tin
T +w - K5 -
T ane v +ag.r® = ag.n® + agenv

Hinh 3.9 Luu db thuat toAn mé phong quay tré tau
11




MO PHONG TAU 10,000 DWT MO FHONG TAU 28000 DW I

*im)
*- Eraimp ma phoag *- baurimg mis phing

Hinh 3. 5 Buong md phong s6 tau hang va tau container

LT et TOTWUT NGETEM VA MO PHONG TAT 2800 W T

Hinh 3.6 Két qua so sanh /dudng thye nghiém va duong mo phong tau
Nhén xét: Dya vao két qua thuc nghiém va mé phong 80 ta co thé
thiy rang hai duong chuyen dong tau co cung xu huong gan tuong tu
nhau ngoai ra dudng chuyén dong quay tré ciia tau tai giai doan tir khi
tau bat dau bé l4ai dén khi quay dwoc 90° so voi hudng di ban dau, vi
day 1a giai doan c6 anh huong nhét ddi voi con tau khi chuyén bé lai
chuyén hudng di, ciing nhu khi bé 1ai vé dudng di ban dau.
3.7 Mo phong sé chuyén dong ciia tau theo dwong di khi khong cé
anh hudéng cia con ngudi va ngoai canh gio
Dé thuc hién duge viéc mod phong tau chay theo trén hai doan c6
chiéu dai 3 hai Iy véi cac goc chuyen hudng ludng 14 20°, 40° va 60° s&
thyc hién théng qua viée coding bing ngdn ngit 1ap trinh C thong qua
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Iwu d6 thuat toan nhu hinh 3.7 “Luu d6 thuét toan tau chay theo dudng”
dé danh gia d6 1éch tau do ban than tau hang va tau container tao ra khi
chung chay theo nhitng tuyén chay tau dinh sdn nhu hinh 3.8 “Mb
phong chuyen dong cua tau hang va tau container khi goc déi hudng
ludng thay ddi tir 20°, 40°, 60°

Bit diu

l

Whap thong tm frang thai ban diu
Thone tin that g1an mé phons

|

t< Lm- Pl e

Boc théng tin vi tri, géc bé 11, toe 45
quay f1d, wavpomts

Tinh todn goc ba 1a1

B= K.y, + K W+ By

Tinh todn cdc thing =5 chuyén dénz eda tin
T +wr = K&
Kat thic vt 31.".'-"'2 + 2T = Ay n’ + Ay LV

Hinh 3.7 Luu d thuat toan tau chay theo dudng
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Géc d6i huéng ludng 20 do Goc doi hueng lubng 40 do

7000
- »
7000 ] 5
000
6000
5000
5000
4000
4000
3000
3000
2000
2000
1000 e
f )
[
o 5000 00D oon e 1000 1000 3000 5000 7000
—a— Hudng di dinh trudc ® M hinh tadn —#—Huong & dinh frude ®  Md hinh todn
Géc doi hueng ludng 60 do Géc dbi huéng ludng 20 dé
000 8000
1000
o a
000
000
5000
3000 4000
HO0 3000
2000
1000
1000
Yy 0
0 W0 2000 3000 4000 SO0 BOOO o 2000 4000 6000 2000
—#—Hugng didinh ruge @ M0 hink e —o—Hudng didinh trude @ MA hinh todn
Goc dal huang ludng 40 o Goc dil hutmg ludng 60 do
00 e
B0
$000
¥
00
1000
) o A0 0o Ao x T
0 oo g o 00 B A0
- Huong & dmh truoe @ WA hish bode

~a—Hidng fiSohmudt @ Métinh ban

Hinh 3.8 M6 phong chuyén dong ciia tau hang va tau container khi
goc doi hudng ludng thay doi tir 20°, 40°, 60°.
Két qua do léch chuyén dong tau 10.000 DWT va 28.000 DWT
theo hudng khi khong cé nguoi didu khién va yéu td ngoai canh nhu
sau:
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Két qua md phang tau 10.000DWT Ket qua md phong tau 2

=015+ 1633

y=04575m+ 8533

4P khng gi6 va ngubdi Pty

B4 lgch ngang max

B& Igch nEang max

O T

(6 i hutng g bt

Hinh 3.9 Két qua d¢ léch tau max cua tau 10.000 DWT va 28.000
DWT
Két luan chwong 3

Noi dung chuong dé xay dung dugc mot biét bi chuyen dbi gitr liu
tir mo phong budng lai sang cdc file gilr liéu, ddng thoi viét coding trén
ngon ngit 14p trinh C dé chuong trinh ty dong dua ra cac vi tri vét chay
tau, goc bé lai, do 1éch tau vv. Ngoai ra trong phan nay viét 1ap trinh C
dé mo phong chuyén dong tau.

C6 thé thay ndi dung da dénh gia va chon dugc mo hinh toan phu
hop dé nghién ciru, xdy dung cac phuong phap xac dinh mé hinh toén,
hé s6 diéu khién cho cac tau, xac dinh dugc cac mo hinh toan cia cac
tau, hé sé didu khién cac tau va thuc hién mo phong dé kiém tra mo
hinh toan cua con tau.

Thyc hién md phong dé xac dinh kha ning diéu khién bam theo
duong di da dinh
Ttr két qua mod phong bang md hinh toan ¢ trén ta thdy rang:

Tau duoc didu khién bam sat tuyen duong da dinh, cac gia tri do
dat ngang, goc léch huong déu giam déan va 6n dinh theo thoi gian tau
chay thang trén tuyén.

Dao dong clia tau la dao dong tit dan va nhanh chong trg vé trang
thai can bang trong qua trinh hanh trinh theo hudng giita hai diém
chuyén huéng.

Goc bé lai tuong d6i 16n nhung dap ung t6t kha ning thay doi
huéng tai diém chuyén hudng ciing nhu gitr tau on dinh khi chay thing.

N6i dung chuong di mé phong sé duoc do dat ngang do tau giy ra
khi chay trén cac doan thing va tai cac diém chuyén hudng 20°, 40° va
60° khi khong c6 anh hudng cta ngoai canh va con ngudi. Pay 1a phan
quan trong trong viéc so sanh dd léch cua tau trong mo phéng thuc
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nghiém khi c6 tdc dong clia con ngudi va ngoai canh gioé dugc thuc hién
trong chuong 4.
CHUONG 4. NGHIEN CUU THU'C NGHIEM XAC PINH ANH
HUONG CUA CON NGUOI PEN PQ LECH TAU
4.1 Tinh toan xac dinh cac diéu kién nghién ciru chuyén déng cia
tau
Tau container 28.000 DWT, tau ché hang bach héa 10.000 DWT
s& chay thang trén cac doan 3NM, sau d6 thay d6i hudng di trén cac
huéng dic trung 20°, 40°, 60°, huéng gid twong g hudng 30°, 60°,
90°, gi6 c6 gia tri 10m/s va 15m/s
Dé co thé trg gitp cac sy quan hang hai dua tau theo 1u0ng, can
thiét k& hé thong phao dan ludng. Sir dung hai d6 dic biét c6 diém xut
phat thir nghiém & toa d6 (0, 0). HE thdng phao dwoc bb tri 2 bén tim
ludng va vi tri dugc tinh toan twong tng véi bé rong ludng 200m,
khoang cach cac doan ludng la 3 hai ly.
4.2 Thuc nghiém xac dinh yéu t6 con ngudi trong diéu khién tau
Tau bach hoa, Tau Container dugc ngudi diéu khién dan tau chay
thing theo hudng 000° va ddi hudng 020°, 040°, 060°, trong diéu kién
gi6 Om/s; 10m/s; 15m/s; huéng gi6 030°; 060°; 090°.
4.3 Panh gia dnh hwéng cia yéu to con ngudi trong diéu khién tau
trong diéu kién khong c6 dnh hwéng ciia gié
4.3.1 Thue nghiém mé phéng tau 10.000 DWT va 28.000 DWT theo
hwéng khi c6 ngudi diéu khién va khong c6 yéu t6 ngoai canh gié

Két qua thue nghiém tau 10.000DWT

y=04691x+33566 W
RI=08177 @

B Tau 10000DWT

Do léch tau max(m)

0 20 40 60 80

Géc d6i hwéng ludng (o)

Hinh 4.1 Két qua thyc nghiém tau hang 10.000 DWT
16



Ké 2t qua thue nghiem tau 28.000DWT

,;_\ y=05677x+ 37,695 )

£ R=0.7925

~ 70 ° =

w o -l

g _—T

g w =

E 40

& 5 # Tau 280000WT
s

(-E- 1

@

Q 0 0 40 60 80

Géc doi hwing luong (d6)

Hinh 4.2 Két qua thuc nghiém tau Container 28.000 DWT
Chung ta thiy rd yéu ciu vé khong gian vén dong cua ching la
khac nhau.Tau Container ¢ tinh ning diéu dong kém hon yéu cau
khong gian 16n hon; tau hang bach hoa nho hon, linh hoat hon yéu cau
khong gian van dong nho nhat. Kha nang diéu khién cua con nguoi cling
tiy thudc vao tinh ning diéu dong cta cac con tau.
4.3.2 So sanh d9 dat ngang khi nguoi diéu khién din tau tau 10.000
DWT va 28.000 DWT theo hwéng khong cé yéu té ngoai canh gié

14 1§eh tau max {m)
.
\
s
g
-1
g
ES
[Eryr
|
¥

Gae dil hiimg ludng (45) Gie dil g baing (35)

Hinh 4.3 Két qua do6 léch tau do nguoi diéu khién dan tau 10.000
DWT trong diéu kién khong gio
Nhan xét: Véi tau hang 10.000 DWT khi chuyén dong trong diéu kién
khong gid thi d6 1éch tau do con nguoi tao ra khoang 25m, ngugc lai
voi tau 28.000 DWT thi B9 léch tau do nguoi diéu khién dao dong tir
khoang 35m dén 40m khi goc chuyén hudng ludng thay doi tir 20°, 40°,
dén 60° nhu két qua hinh 4.4 bén dudi.
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Kt qua thy S O00DWT Kt
, YOI s g

= - 0095 =
E.. Lk E
x ey M
T :
z - o : FEOISTT B0
3 P T 2000TT B e :
? ././' ® Thu JB00O0DWT f 3 3 poidece
- g
g V= DALSKs 1631 g

Géc doi hutmg ludng (44) (Gise ik burimg ludng (3)

Hinh 4.4 Két qua do 1éch tiu max do nguoi diéu khién dan tau 28.000
DWT trong dleu klen khong gio
4.4 Panh gia dnh huéng cia yeu t con nguoi trong diéu khién tau
trong diéu kién c6 dnh hwéng ciaa gio
4.4.1 Thye nghiém mé phéng tau 10.000 DWT va 28.000 DWT theo
hwéng khi co nglr(n diéu khién va co yeu t6 ngoai canh gi6
- Pénh gia anh hudng cua tdc do gio

Gac dor hudng luong 40 46 (oc dot huromg Iuong 20 d
Tau 10000 DWT Taw 10,000 DWT
! i
= A
¢ 0,182 & £ T :
A6 0580 i
:: 1 :'
Hirmg @i (do) Huomg gi6 (do)
din U I
! : - Ta
au 10,000 DWT
i i )
= 114 " = :
: ! § j i :
2 . 3 -
i
frdm, 1
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(m

max

Bé léch tau
G Iéoh thu max

me 1o (da) . N
» Hiromg guo (d

Hinh 4.5 So sanh anh huéng cia tde do gi6 doi véi tau 10.000 DWT,
28.000 DWT khi thay di hudng 20°, 40°, 60°

Nhan xét: V6i tau 10.000 DWT c6 thé thiy rang C6 thé thiy do dat
tau khi gi6 tang tir 10m/s dén 15m/s 1a kha & nhung gia tri nay 1a khong
thyc sy 16n chi 1éch nhau khoang 10m, xu hudng do dat tau duong nhu
¢6 sy tang dot ngdt khi gio thdi hudng 90° véi van toe gié 15m/s. Nhung
d0 chénh do dat tau khi huéng gié tang tir 30°, 60°, 90° v&i cuing mot
van toc gio 1a khong 16n. Trong khi véi tau 28.000 DWT Véi goc ddi
huéng 20 d6 ciing gidng nhu tau 10.000 DWT thi d6 dat tau Container
28.000 DWT khi gi6 tdng cudng d6 tir 10m/s 1€n 15m/s 1a kha rd rang,
va do dat tau khi hudng gid tang ciing c6 su tang theo. Tuy nhién, nhu
trén hinh v& c6 thé thdy gia tri chénh léch ciing khong thyc sy 1on. Khi
hudng gi6 tang tir 30 d6 1én 90 d6 thi véi van tde gio 1a 10m/s va 20m/s
thi gi4 tri chénh chi khoang 7m dén 10m.

- Danh gi4 anh huong ciia hudéng ludng

Huimg gid 30 do
Tau 10.000 DWT Tau 10.000 DWT
) S
g ¢ B
% | 4 ,
" 2 1333
2 I . ‘ ; l
A : '
g ‘ . < K- I :

5]
1
o
- - k-

Do 1ée

Géc ddi hiténg lubis (45) Goc doi hudng luong (do)
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Huromg @6 90 do

Tau 10,000 DW1
z 2 0
: T | T
B A A 8
2 o E ] 1
- o A 1 -
- e " £- ]
El l . & |
3 &
g ! @ i

1
Goe don hudme Tuong (d6) (Goc dot huomg luong (do)

Hudmg gio 60 dd Hurdmg gio 90 d

Tau 28.000 DWT Tau 28.000 DWT
b T .
E S |
2 . A.Gid 10mfs w8 . :
g ': ; i 61 15m/: o3 |
= o s
b G i o
7 Q

Goc doi huwdng luong (d6) Goc doi hudng luong (do)

Hinh 4.6 So sanh anh hudng ctia goc doi doi vai tau 10.000 DWT,
28.000 DWT khi hudng gié thay dbi 30°, 60°, 90°

Nhan xét: Véi tau 10.000 DWT thi khi tau chay voi huéng gi6 30°
thi 16 rang d¢ dat tau thay ddi 16n. V&i gia tri R binh phuong = 0.8417
v6i van toc gio 10m/s thi d¢ dat tau trj sO ting trung binh vao khoang
1.5B khi hudng ludng thay ddi tir 20°, 40° va 60°. Trong khi véi tau
28.000 DWT Co6 thé thiy rang vdi tau Container 28.000 DWT thi gia
tri thay ddi vé do léch tau rd rang hon ddi voi tau 10.000 DWT va chiing
déu ¢6 xu huéng ting manh khi hudng ludng thay ddi tir 20 do, 40 do
va 60 d0. Gia trj s6 do léch tau giita huéng 20 do va 60 do co thé 1én
dén 1.8B.
4.4.2 So sianh két qua do dat ngang ciia tau khi ngudi diéu khién
din tau 10.000 DWT va 28.000 DWT khi chiu anh hwéng cia gié
v6i truomg hop khong gié khong nguwoi diéu khién
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Hudng 216 30 do
Tau 10.000 DWT

Hudng gi6 30 do
Tau 10,000 DWT

9
! ”
2 1m0 =8-Hgudi +gid 15ms
AGH 10mfs 3 o Ngudi + gio 10m's
= 80
L=} . ; .
5 | FrLIA 10675 ‘:: L
. I / s #6é 15mfs =
o . A
~ ] -
- )
s 2 ¥+ 045750+ 85333
0 : ‘ - B VP khdng g0 v nguds
0 0 & &0 5
Goc doi hudng ludng Hudng Iudng
Hueong gid 60 do Hutng gi6 60 d6
Tau 10,000 DWT Tau 10.000 DWT
® 0
3 ﬁ_ i i)
219
_:; ] ':i 1m =8 Nguti + gid 15mis
& o
& - == Ngurti + 5id 15mis
R A
w5 -
Ve 1142500 5897
0 ]
{ Ll & A & [
P e 3 Hirimg luong
Goc don heimg luong ¥
Hudng gié 90 d6 Huémg gio 90 d
Tau 10.000 DWT Tau 10.000 DWT
™ 180
18 . Ly
é ] = 1S 10 '
& 1m0 1 8
'—: ] £ A " =B=Hgubi + gis 15mis.
2w borssanesosss  * —a—Ngurdi + gié 10ms
:G 0 « MP khéng git vé nguén
0

o 4l 0 B

G doi hung ludng

20 &0 80

Hurdng luong

Hinh 4.7 Két qua d6 léch tau max do nguoi diéu khién dan tau
10.000 DWT khi chiu anh huong cua giod
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Hiromg @m0 30 do
Tau 28.000 DWT

Hurimg gio 30 do
Tin 28,000 DWT

Goc doi hudmg luong

160 10
10 2 10
v V= 19766411739 | o
- o : - o - Hgun + gig 15mis
g 10 o Ao 10m 5 10 j# 15616844106 = Ngurti + g 10mis
& i B
o 8 i m
) 4
& 60 & @
Y : 0 15y
A 40 A 0
20 i X 0 >
0 x MP khéng gic vit ngutn 0
0 &0 80 i 0w
Goc doi hugng luong Hudng luong
Hudmg g16 60 do Huimg gi6 60 do
Tau 28.000 DWT Tan 28.000 DWT
m m
.
180 -4 6
i ¥ = 200520 4 8405 160
% 140 % W
£ 1o B ¥+ 1990204 07721
= 1w £ 1
E o ¢ » 20093 + 6596 _'.‘ L] —8—Ngwib} + gid Tim's
8 o c 8 e —a—Nguii = gié 10m's
x MP khdng git vl ngudi *
° ¥+ 041508 16333 a0
] 0
. 8 . o ho ) ] [ (]
Goc dor hudmg luong Hung ludng
Hudmg gi6 90 do Hudmg 26 %0 do
Tau 28.000 DWT Tau 28,000 DWT
180 1
160 it
% g
E =R
E i E 10
o AG o
5 W T W —B-Nouti + g 15ms
& G 15mfs & .
il 7 L =a=Nguti + gi§ 10mis
= a0 % MP ihding gid vl ngutd A w
o £ ¥+ 138584 3157
0 0
0 1 0 60 W N 0 W W

Hiromg luong

Hinh 4.8 Két qua d6 léch tau max do nguoi diéu khién dan tau
28.000 DWT khi chiu anh hudng cta gié
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Nhan xét: Can ctr cac hinh trén c6 thé thdy ring véi tau 10.000
DWT khi c6 sy tham gia diéu dong cua con nguoi dudi tac dong cua
yéu tb ngoai canh gio thi gay ra do 1éch tau rat 16n so véi trudong hop
khong c6 tac dong cua con nguoi va yéu td ngoai canh gi6. Su chénh
léch nay c6 thé trung binh tir 1.8B dén 4.5B khi van téc gi6 dat 15m/s
khi goc chuyén hudng ludng ting tir 20 d6 1én 60 do. Bbi vai tau 28000
DWT thi gia tri ndy c6 ting lén dang ké do viéc didu dong tau container
¢6 phan 6n dinh kém hon tau bach hoa.

Bing 4.1 P§ 1éch tau khuyén cio ciia tau 28.000 DWT do anh
hwéng ciia nguoi diéu khién din tau khi chiu dnh hwéng gié va

khi gi6 ling
Huéng gi6 Gio Huéng Do léch Do 1éch
ludng tau so voi | tau so voi
bé rong B bé rong B
tau tau
200 09B 0.8B
10 m/s 40° 1.7B 1.6 B
60° 2.6 B 2.5B
20° 14B 1.1B
30° 15 m/s 40° 25B 2.1B
60° 3.6B 3.1B
200 1.2B 09B
10 m/s 40° 23B 2B
60° 34B 3B
20° 1.7B 1.3B
60° 15 m/s 40° 32B 2.6 B
60° 48 B 38B
200 1.1B 1B
10 m/s 40° 24B 1.8B
60° 3.6B 278
200 1.8B 14B
90° 15 m/s 40° 32B 25B
60° 4.6 B 36B
200 1.1B 1.0B
40° 1.1 B 1.1B
Gio lang 60° 1.1 B 1.2B

Két luan chuong 4
Trong ni dung chuong nay tac gia da xay dung duoc cac bai thyc
nghiém va tu d6 thuc hién dugc viéc moé phong thuc nghiém chuyén
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dong tau khi co ngudi didu khién trong diéu kién co anh hudng cia gié
va khi khéng c6 danh huong cia gio.

Vi cac két qua dat duoc, ndi dung chuong da so sanh danh gia
duge do léch tau do con nguoi tao ra trong trudng hop dan tiu khong
chiu bat ky anh hudng ngoai canh nao va trong tinh huéng dan tau chiu
anh hudng boi cac diéu kién gio khac nhau.

KET LUAN VA KIEN NGHI
1. Két luin

NOi dung luén an da xay dyng duoc co s¢ khoa hoc nghién ciru,
danh gia dugc hinh dang cac tuyén ludng hang hai Viét Nam va danh
gia duoc dic diém gi6 trén cac tram quan trac doc bo bién Viét Nam.
Phan tich dugc cac ching loai tau phd bién.

Ché tao duoc thiét bi chuyén déi giit liéu tir phong mé phong buﬁ)ng
lai sang dang file s6 liéu chay trén ting dung exel. Lap trinh C va viét
cac luu dd thuat toan tng dung mé phong chuyén dong tau.

Hoan thanh xay dung cac mo hinh toan cua cac tau hang bach hoa,
tau container, la hai loai tau thuong hoat dong trén cac vang bién Viét
Nam dé str dung trong mé phong sé phuc vu danh gia tac dong cua yéu
t6 con ngudi trong diéu khién tau.

Thyc hién danh gia yéu té con nguoi tr cac s liéu thye nghiém,
danh gia tac dong tong hop giita 3 yéu td : con tau, con ngudi va didu
kién ngoai canh tac dong cua gi6. Co thé thay rang khi co tac dong cua
yéu t con ngudi va ngoai canh gi6 tac dong thi do léch tau thay d6i kha
16n va ¢6 xu hudng tang ti 1€ thuan khi huéng luong thay doi tir 20°,40°,
60°va chung c6 quan hé v6i nhau qua nhitng moi quan hé bac nhét. Mat
khac khi huéng gi6 thay d6i thi do 1éch tau co sy thay déi nhe va co
nhiing luc thyc nghiém sy thay d6i nay 1a khong rd rang va nhin chung
d6 1&ch tau cling c¢6 xu hudng tang nhe khi hudng gié tang. Truong hop
vén toc gio tang tir 10m/s 1én 15m/s thi do 1éch tau thay déi kha rd rang
mac du khong thyc sy lon.

Dé tai da dua ra dugc gia tri khuyén c4o vé do léch tau khi nguoi
diéu khién dan tau trén cac hudéng ludng thay dbi 20°,40°, 60° khi c6
anh huong cua gié voi cac gia tri hudéng gio thay doi 30°,60°, 90° va
cuong do gié 10m/s va 15m/s. Diéu nay thuc sy rat hitu ich cho cac nha
thiét ké ludng hién nay va trong twong lai dé c6 thé ké hop véi cac
huéng dan thiét ké ludng hién tai dé dwa ra nhimg gia tri thiét ké t6i vu
va ddy du nhét.

2. Kién nghi

Xem xét st dung cac két qua thuc nghiém dé dy doan do 1éch tau
do con ngudi gay ra phuc vu thiét ké luéng hang hai nhim dam bao an
toan hang hai.
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DANH MUC CAC CONG TRINH KHOA HQC PA

CONG BO LIEN QUAN PEN KET QUA LUAN AN
1. Nguyén Xuan Thinh - Tap chi giao thong van tai $6 dac biét nam
2015 “ Pé xuat phuong phap nghién ciru anh hudng ciia d6 16ch tau trén
ludng phuc vu cong tac thiét ké duong thuy noi dia”.
2. Nguyén Xuén Thinh - Bao c4o “Phuong phap nghién ciru anh huéng
ctia d6 léch tau trén ludng phuc vu cong tac thiét ké ludng” tai hoi nghi
an toan giao thong Viét Nam nam 2015.
3. Nguyén Xuan Thinh - Tap chi giao théng vén tii s6 thang 5/2018
“Nghién ctru danh gid d6 dat ngang do chuyén dong cua tau gay ra khi
chay trén ludng hang hai”.
4. Nguyén Xuéan Thinh - Tap chi giao théng van tai s thang 6/20138
“Nghién ctru tng dung mé hinh toan mé phong chuyén dong mot sb
loai tau trén ludng hang hai”.
5. Nguyén Xuén Thinh - Tap chi giao théng van tai sé thang 3/2019
“Nghién ctru danh gia d 1éch tau 28.000 DWT do ngudi diéu khién dan
tau khi khong c6 tac dong cua ngoai canh”.
6. Nguyén Xuan Thinh - Tap chi giao théng van tai sé thang 5/2019
“Nghién ctru so sanh danh gia d6 1éch tau chd hang roi va tau container
khi nguoi diéu khién dan tau trong trudng hop khong c6 tac dong cia
ngoai canh”.
7. Nguyén Xuan Thinh — Tap chi Khoa hoc va kinh té hai phong sb
thang 6/2019 “ Nghién ctru g dung ngdn ngr 18p trinh C-++ mo phong
chuyén dong tau”
8. Nguyén Xuén Thinh - D& tai nghién ctru khoa hoc cip truong nam
2016 “Phan tich yéu t§ khi twong doc bo bién Viét Nam tir nam 2010
dén 2014 dé phuc vu viéc nghién ctru yéu té gié trong viée thiét ké cac
tuyén lubng hang hai Viét Nam”
9. Nguyén Xuéan Thinh - D8 tai nghlen ctru khoa hoc cép truong nam
2018 “Nghién ciru danh gia két qua mo phong thyc nghiém ciia mot s6
loai tau hang hai”.
10. Nguyén Xuan Thinh - Dé tai nghién ctru khoa hoc cap truong nim
2019 “Nghién ciru mdé phong d6 dat ngang cua tau container 28.000
DWT trén ludng do ngudi didu khién tao ra dudi anh huong cia yéu to

tR)

gio”.
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