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T6m tit: Mdc can la dang tai ngn phé bién trong nganh Hang hai va thuong gay ra thiét hai I6n
vé kinh té ciing nhw ¢6 nguy co gdy ra é nhiém moi truong bién cao. Khi tau bj can, can thiét phai
nhanh chéng dwa tau ra can. Vi vay, sir dung phan mém tinh toan sé c6 tac dung lén trong viéc rit
ngan thoi gian tinh toan va lia chon cdc phirong phap dua tau ra can phu hgp. Trong bai bao nay,
nhom tac gia gidi thi¢u phuong phdp xay dung phan mém tinh toan lva chon phwong phdp dwa tau ra
Can trong cdc trieong hop mdc can phé bién: Mdc can phdan miii va mdc can toan bé mat ddy.

Tir khéa: Mdc can, cizu hg, phadn lyc lén day tau, phan mém, luc kéo can thiét.

Chi sé phan logi: 1.4

Abstract: Grounding commonly is the maritime accidents. It often causes major economic losses
as well as a high risk of pollution of the marine environment. When a ship is stranded, it is necessary
to refloat the vessel as soon as possible. Therefore, the use of calculation software will have a great

effect in shortening the calculation time and selection the appropriate methods of refloating stranded
ships. In this article, the authors develop a calculation software to select the methods of refloating

ships grounded in common cases: Grounding at the bow and along the bottom.
Keywords: Grounding, salvage, ground reaction, software, freeing force.

Classification number: 1.4

1. Giéi thigu

Khi tai nan méc can xay ra, viéc nhanh
chong dua tau ra can la yéu cau cap thiét dé
giam thiéu thiét hai. Tuy nhién viéc tinh toan
lya chon cac phuong an dua tau ra can tuong
dbi phac tap, mat thoi gian. Trén thé gigi
hién nay di c6 mot s6 phan mém chuyén
dung tinh toan cac phuong an dua tau ra can
nhu HECSALV cua cong ty Herbert-ABS
hay GHS cua Creative Systems, Inc. Viéc st
dung cac phan mém chuyén dung sé gilp cho
chu tau cling nhu cac cong ty cau hd nhanh
chong xac dinh duogc cac phuong phap can
tién hanh dé dua tau ra can. Tuy nhién, ¢
Viét Nam hién nay chua c6 mot phan mém
nao chuyén dung cho viéc tinh toan lua chon
cac phuong phap dua tau ra can. Néu mua
ban quyén phan mém tir nuéc ngoai thi s&
phai chi tra mot sé tién lon do gia thanh cao.
Ngoai ra, co s¢ dit liéu trong cac phan mém
nay khong bao dam co san cho cac loai tau
hién nay cua Viét Nam. Viéc khao sat, tinh
toan lya chon phuong an kha thi chua dugc

quan tdm dung muc, cha yéu lam viéc theo
kinh nghiém hoac phai thué chuyén gia tinh
toan tir Ha Lan hay Singapore. Trong bai béo
nay, nhom tac gia trinh bay phuong phap xay
dung phan mém tinh toan lya chon cac
phuong phap dua tau ra can trong truong hop
tau bi mac can phan mili va toan bo mat day.
Phan mém cho phép ngudi dung thém mot
tau mai dé tinh toan, cap nhat co so dir liéu
cho cac tau mét cach thu cong hoac cap nhat
tu file excel. Sau khi nhap dir liéu va lua
chon cac phuong phép dua tau ra can, phan
mém s& tinh toan va cho ra két qua phuong
phép lya chon (hoic két hop cic phuong
phép) co kha thi hay khéng.

2. Thuat todn tinh toén
phwong phap dwa tau ra can

Thuat toan tinh todn lya chon phuong
phap dua tau ra can dugc dé xuit nhu trong
hinh 1 theo c4c budc cu thé nhu sau:

2.1. Bugc 1. Nhap dir ligu
. Du liéu nhap bgo gom: Thong tin co ban
vé kich thudc tau can tinh toan, khoang cach

lwa chon


mailto:phanhuan0111@gmail.com

21

TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAI, SO 29-08/2018

tir cac duong mén nude dén cac duong thuy
tryc miii, 14i va giira tau, thdng sé bang thity
tinh, mén nuéc cua tau khi roi bén, luong
tiéu hao hoac nhan thém hang, nhién liéu,
nuéc ngot...tir khi roi cang cho dén trudc khi
bi can, thdng sb khao sat sau khi mic can:
Mén nuée, do cao thay tridu, ty trong nudc
khu vuc tau bi can.

Tinh lugng chiém nudce
cfl:a tau ngay trudc khi
mac can (D1)

v

Tinh luong chiém
nuGe cla tau sau (€
khimac can (D2)

2

Tinh luc nén cua
tau lén bai can (Fy)

2

Tmh luc kéo cin
thiét (Fx)

Giam luc nén
1én bai can

Tinh luc kéo
theo céc PP

(F)

Ding
kha thi
Hinh 1. Luu d6 thudt todn chirong trinh.

2.2. Buére 2. Tinh lwong chiém nuéc
cua tau ngay trwéc khi mac can (D1)

Tur thong s6 mén nudc cua tau khi roi
cang, tinh toan theo phuong phap giam dinh
maén nudce tim duge lugng gidn nudc cua tau
(Do). Lugng gian nudc cua tau ngay trudc
khi bi can (D1) tinh theo céng thic sau: [1]

D, =D,+tAD (1)

Trong do:

AD : Thay (}éi lrong gidn nudc cua tau
tur khi roi cang dén truac khi mac can, tan;

L4y dau (+): Khi tau nhan thém trong
luong;

L4y dau (-): Khi tau mat di trong luong.

2.3. Buér 3. Tinh lwong chiém nwéc
ctia tau sau khi mac can (D3)

Tir théng s mén nudc caa tau sau khi
mac can, tinh toan theo phwong phap giam
dinh mén nude tim dugce lugng gian nudc
cua tau.

2.4. Bwéc 4. Tinh lwc nén cia tau Ién
bai can tai thoi diém dw dinh dwa tau ra
can (FnThH)

Khi tau khong bi thiang, luc nén cua tau
Ién bai can tai thoi diém khao sat duoc tinh
theo cbng thirc: [2]

Fv=D,—-D, 2

Khi tau bi thung, nudc tran vao tau mot
lugng AD, thi: [2]

F, =D, +AD, —-D, (3)

Thuy triéu tai khu vuc tau méc can anh
hudng rat Idn’dén luc nén cua tau 1én bai can.
Khi tau bi mac can toan by mat day thi thuy
trieu lam cho luc nén thay d6i mot luong: [3]

AR, =tTPC 4)

Trong do:

AF, : Lugng thay d6i luc nén do thuy
triéu, tan;

t: Luong chénh léch do cao thuay triéu
tai thoi diém khao sat tau mac can dén thoi
diém du dinh dua tau ra can, m;

TPC: S6 tan lam thay d6i lem mén
nuoc.

~ Khi tau bi méc can phan miii c6 thé thay
do6i do chai thi lyc nén thay doi do thay trieu
duoc tinh theo cdng thac sau [3]:

tTPC.MTC.LBP
AF, = 5
" (TPC.d,*)+(MTC.LBP) ©)

Trong do:

MTC: M& men lam thay d6i lcm do
chai;

LBP : Chiéu dai thuy truc, m;

d .

.. Khoang céach tur trong tdm mat
phing dudng nude (F) d&én vi tri trung tdm
luc nén (R), m.

Nhu vy, tai thoi diém dy dinh dua tau
ra can thi luc nen tong hop cua tau Ién bai

can la:
FNTH = FN +A|:N (6)
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2.5. Bwéc 5 Tinh lwc kéo can thiét (Fx)

Ta biét rang khi tau bj can s& ton tai luc
ma sat giira tau va day bién. Luc ma sét la
luc gitr tau trén bai can, n6 phu thudc vao ap
lyc cia tau de 1én day va chit day noi tau bi
can, va duoc tinh theo cong thirc sau [1]:

Fus = Kus-Fm (7)

Trong do:

Fms: Luc masat, T,

Kms: Hé s6 ma sét tra ¢ bang 1 [1].

Vi vay, mudn dua duoc tau ra khoi can
thi lyc kéo can thiét (Fx) phai 16n hon hoic
bang luc ma st (Fms): Fx > Fms.

Bdng 1. Hé s6 ma sat.

Chat day Heé s6 ma sat
Dit sét (bun) 0,20 = 0,42
DAt sét pha céat 0,30 = 0,40
Cét 0,40 + 0,46
ba cudi 0,45 + 0,47
Pa dam 0,40 + 0,60
Pa tang 0,35 + 0,60

2.6. Buoc 6. Tinh luc kéo theo céc
phuong phap (Fk)

S&r dung may chinh
Luc kéo may chinh F, duoc tinh theo
cong thire sau [1]:

F o~ 8)

Trong do:

F., : Luc kéo may chinh khi i, tin;

N : Cong suét may chinh, HP;

V,: Van tdc tau tuong tmg véi cong sudt
may chinh;

K,:Hé s6 giam cong sudt may chinh khi
1ui so véi cong suit khi tién. Hé s6 nay co ‘thé
lay trong ly lich tau, thuong lay bang
0,9+0,95.

Sir dung luc kéo cua toi - palang

Luc kéo cua toi-palang F, dugc tinh
theo cong thirc sau [1]:

N (n+1) ©)
" 14K
Trong do:

F..: Luc kéo cta toi - pa lang, tan;

N, : Cong suat cta toi, tan;

n: Sb con lin cua paling;

K': Hé s6 ma sat thuong lay theo kinh
nghiém: Vai day kéo la day cap meém thi K =
0,05; V¢i day thuc vat K =0,1.

Swr dung tau kéo

Luc kéo cua tau kéo thuong c6 trong hd
so tau. Néu thong s6 nay khong co san thi co
thé tinh luc kéo cua tau kéo F,, theo cong
thirc sau [3]:

F« =0,907.f .. 2 N,

Trong do:

(10)

F., : Luc kéo cua tau kéo, tan;
>N, : Tong cong suit cac may chinh
cua cac tau kéo, HP;
f.: Hé sé thuc nghiém phu thuoc vao
kiéu chan vit tau kéo, 14y trong bang 2 [3].
Bdng 2. Giatri f, .

Kiéu chan vit Hésé f,
Mo, buéc cb dinh 0.011
Trong éng, budc ¢b dinh 0.012
M, bién budc 0.013
Trong 6ng, bién budc 0.016

Fk s& bang tong cac luc kéo theo cac
phuong phap da lya chon.

2.7. Buoc 7. So sdnh F > Fk

Néu dung XU4t ra man hinh: Phuong an
kha thi. K&t thiic chuong trinh.

Néu sai xuit ra man hinh: Phuong an
khong kha thi, chuyén sang budc 8.

2.8. Buwéc 8. Tinh toan giam luc nén
cuaa tau Ién bai can va quay lai bwoéc 3.

Giam lyc nén cua tau Ién bai can bang
phuong phap di chuyén, d& bo hang trén tau
nhu sau:

Vi tri trung tinh (NP)

Khi tau méc can thudong c6 mot diém ma
tai d6 khi ta dat thém hoac do bé mot luong
hang nhung lyc nén cua tau Ién bai can
khong thay doi, diém d6 duoc goi la diém
trung tinh.

Vi tri trung tinh dugc xac dinh nhu sau
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[4]:
d - MTC.LBP (11)
TPC.d,
Trong do:
d, : Khoang cach tir NP dén F, m;
d, : Khoang céch tir R ¢én F, m;

Vi tri trung tinh duwgc xac dinh chinh xac
néu tAu mac can trén mot diém, con trong cac
truong hop mac can khac né chi dugc xac
dinh mot cach gan ding. Noi chung, néu
khoang cach tir vi tri cia luc nén dén F nho
hon LBP/8 thi vi tri trung tinh s& vuot ra khoi
chiéu dai tau va con tau duoc coi nhu mac
can toan bo mat day [5].

Tinh todn thay ddi luc nén khi thay
ddi trong lwong tau

V1 tri
trung tinh

+W

;Lu'o’ng hang
i nhan thém

Thay doi luc nén

+W

iLu’o’ng hang
i dobo

Thay doi uc nén

Hinh 2. Thay doi luc nén do thay déi trong hrong [2].

Sy thay doi luc nén khi thayqd(;)i trong
luong doc theo chiéu dai tau co thé tinh toan
theo cbng thuc sau [2]:

AR, =wW.— (12)

nr
Trong do:
AF,, : Lyc nén thay ddi, tan;
~ w: Luong hang nhan thém hoac d& bo,
tan;
d: Khoang céch tir vi tri hang dén NP, m;

dnr: Khoang céch tir R d¢én NP, m.

Phwong an dé bé hang

- Khi tu bi mac can toan bo mat day thi
dd bo luong hang bao nhiéu thi luc nén sé
giam bay nhiéu.

- Khi tau bi mic can phan mii

+D& hang tai vi tri trung tinh khéng cé
tac dung lam giam luc nén;

+D& hang phia sau vi tri trung tinh lam
tang luc nén Ién bai can;

~ +Dg bo trong khodng tir vi tri mac can
dén mii tau thi lyc nén sé giam bang chinh
lwong hang d& bo.

- Khi dg hang trong khoang tir vi tri méc
can dén trudc vi tri trung tinh, luc nén giam
duogc tinh theo cong thirc 8.

Phwong an di chuyén hang

Khi tau bi mac can phan mii, di chuyén
doc theo tag mot lugng hépg héa nhat dinh tir
phia miii v€ phia lai cd thé lam giam luc nén
cua tau Ién bai can. Khi do, tai vi tri ban dau
cua hang di chuyén dong nghia vaéi viéc do
bo h:Elng, Vi trf ma sau do6 hang dugc di
chuyén t6i dong nghia voi viéc tai vi tri do
tau nhan thém mot luong hang bang luong
hang di chuyén. Khi d6, luc nén giam duoc
tinh theo cong thac sau:

d,—d
AF, = W.M (13)
nr

Trong do:

di: Khodng cach tir vi tri hang trugc khi
di chuyén dén LCF, m;

d2: Khoang cach tir vi tri hang sau khi di
chuyén dén LCF, m.

N Néu sau khi ap dung cac phuong phap
van khong kha thi thi ket thic chuong trinh.
St dung céc phuong phap khac dé giam lyc
nén cua tau lén bai can. Khao sat lai tir dau
va tinh toén lai chuong trinh.

3. Xay dwng phin mém tinh toan lva
chon phwong phap dwa tau ra can

’ Biéu d6 phan cap chirc ning dugc dé
Xuat nhu trong hinh 3.



24

Journal of Transportation Science and Technology, Vol 29, Aug 2018

0

PHAN MEM TINH TOAN
DUA TAURA CAN
[
[ [ |
1 2 3
QUANLY CSDL TINH TOAN HUGNG DAN
11 2.1
THEM TAU MOI CHON TAU
12 2.2
CAP NHAT CSDL NHAP DU LIEU
121 23
TU FILE EXCEL TINH TOAN P/A
122
THU CONG

Hinh 3. Biéu dé phan cdp chie nang.

Cac mo dun chinh cta chuong trinh bao
gom:

M6 dun Quan 1y co so dir liéu: Cho phép
nguoi dung tao co so dir liéu cho mét tau méi
va cap nhat co so dir liéu cho tat ca cac tau
da tao trong chuong trinh mét cdch tha cong
va cap nhat tir théng sé thiét ké sin trong file
excel,

Mb dun Tinh toan: Cho phep ngudi dung
chon tau can tinh toan, nhap céc sé liéu can
thiét phuc vu tinh toan va tinh todn lya chon
cac phuong an dua tau ra can;

M6 dun Huéng dan: Huéng dan ngudi
ding cach nhép dit liéu ding quy uéc cua
phan mém, cung Cap mot file excel mau dé
ngudi dung d& mat thoi gian thiét ké.

Giao dién chinh cua phan mém duoc thé
hién trong hinh 4.

Hudng Dan

Quan Ly CSDL  Tinh Todn

Hinh 4. Giao dién chinh ciia phan meém.

4. Két luan
Nhom tac gia da xay dung thanh cong
phan mém tinh toan lya chon phuong phép
dua tau ra can. Phan mém c6 thé su dung dé
tinh toan trong cac truong hop mic can dién
hinh. Dt liéu cua cac tau nén dwoc nhap
truéc vao phan mém dé khi tai nan mic can
xay ra thi ¢ thé sir dung dé tinh toan dugc
ngay. Phan mém can duoc ap dung tinh toan
cho nhiéu trudng hop mac can dé hiéu chinh
két qua tinh toanQ
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