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Tom tat

Khi hoan cai, hién dai héa tau di qua sir dung
chling ta can phdi ¢6 ban vé tuyén hinh dé tinh
toan lgi can bang, on dinh cho tau. Trong trirong
hop tau cii khéng cé tai liéu nay thi can phai do
dac va dueng lai ban vé tuyén hinh cua tau. Bai bao
trinh bay phirong phdp do va dung lai tuyén hinh
tau si dung mdy toan dac dién tir.

Tiur khoa: Ban vé tuyén hinh, hoan cdi, hién dai
hoa.

Abstract

When converting and modernizing used ships, we
need to have a lines drawing to recalculate the
balance and stability of the ship. In case the old
ship did not have this document, it is necessary to
measure and redraw the ship's lines. This paper
will present a method of measuring and redrawing
the ship s lines using an electronic total station.

Keywords: Lines , Conversion, Modernization.

1. Pat van dé

Hién nay, dé ting budc dap tng nhu ciu vé sb
lwong phuong tién nhim nang cao nang luc quan ly,
bao vé chu quyén, gitr gin an ninh, trat tw, an toan trén
cac vung bién, dao cua To qudc, bén canh viéc dau tu
dong méi tau thuyén, cac luc lwong quan ly, bao vé
bién, dao con trién khai c4c du an dau tu sira chita,
khdi phuc, hoan cai, hién dai hoa tau da qua sir dung.
Trong sé cac tau ndy c6 nhitng tau nhan chuyén giao
cta nudc ngoai.

Trong qué trinh lap ho so thiét ké hoan cai, tinh
toan lai 6n dinh cho tau sau hoén cai va lap théng bao
on dinh cho thuyén truéng, sy thiéu hut di liéu vé
tuyén hinh 1a khé khan 16n ddi v6i nguoi thiét ké. Dé
thuc hién noi dung nay can phai do va dung lai tuyén
hinh tau lam co sé cho viéc tinh todn cac yéu to thiry
luc, tinh dung tich khoang két.

Trong diéu kién nuéc ta, tinh toan thiét ké nang
cap, hoan cai, hién dai hoa, tang han phuc vu céc tau
cili theo muc dich st dung méi 1a viéc lam thuong

gap. Vi vay nghién citu mot phuong phap do va dung
lai tuyén hinh cua tau 1a viéc l1am hét suc thiét thyuc
va cap bach.

Tau thay 12 mot d6i twong c6 kich thuéc bién dang
I6n, chiéu dai c6 thé dén hang tram mét, chiéu cao co
thé bang hoic 16n hon 10m. Vi vay do dac va dung lai
duong hinh dang than tau la céng viéc phirc tap. Theo
kinh nghiém thuc té, nguoi ta da ding mot s6 phuong
phap do va dung lai tuyén hinh tau cii nhu: phuong
phap dung day - qua roi, phuong phap tao khung
dudng, phuong phap do sir dung may do (toan dac,
lazer - tracker, 3D scan [1], [2], [3]....). Trong bai viét
nay, tac gia sé gigi thiéu phuong phap do tuyén hinh
tau thay s dung may toan dac dién tir. Phuong phap
nay da duoc &p dung dé do va dung lai tuyén hinh tau
kiém ngu KN-586.

2. May toan dac dién tir

May toan dac 1a mot thiét bi chuyén dung trong
nganh tric dia, duoc dung dé thiét lap céc gia tri do
vat ly gom goc va khoang céch (xem Hinh 1). Méay
toan dac dién tir 12 sy két hop giita may kinh vi dién
tir va khdi do xa, hai phan nay duoc két ndi véi nhau
thong qua phan mém tién ich cai dit trong may. Thiét
ké may toan dac dya trén nguyén ly sé hoc dién tir,
biéu thi két qua trén man hinh tinh thé long.

Hinh 1. Mdy toan dac dién tir Sokkia SET-5X [4]

Trong khdi do xa c6 bd phan thu phat tin hiéu.
Nguyén 1y do xa la do khoang céach tir may toan dac (b6
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phan thu phat tin hiéu) dén guong muc tiéu (hé thong
phan hoi tin hiéu). Méy toan dac s& phat tin hi¢u vé phia
guong muc tiéu, gurong muc tiéu phan hdi tin hiéu va
hé théng thu ciia may s& nhan tin hiéu phan hoi.

Hinh 2. Gwong muc tiéu

Khoang céch can do duoc tinh theo cong thirc:
D =vt/2

Trong do:

- D la khoang céch can do;

- v la van toc lan truyén tin hiéu (v = 3*10° m/s);

- t 1a thoi gian lan truyén tin hiéu truyén di va vé
trén khoang cach can do.

Dé xac dinh toa d6 cac diém do chung ta can c6
toa d6 cua diém dat may va goc dinh hudng. Toa do
diém do va toa d6 diém dat may lién hé véi nhau bai
c4c biéu thirc sau:

X1 = Xg + D*cosT*cosPV
Y1 = Yo + D*cosT*sinPV
Z1=Zo+ D*sinT

Trong do:

- X1, Y1, Z1 la toa d¢ diém do;

- Xo, Yo, Zo 12 toa do diém dat may;

- D la khoang céch tir diém dat may dén diém do;

- PV 14 géc phuong vi giira diém dit may va diém do;

- T 14 gbc tam gitra 2 diém dat may va diém do.

Phan mém trong may s& tuy dong tinh toa do cac
diém do va luu vao trong by nhé ciia may, ching ta co
thé sao luu dir liéu ndy sang may tinh va xem trén may
tinh bang cac phan mém nhu Autocad, Excel.

3. Tau kiém ngu KN-586

Tau Kiém ngu KN-586 la tau do Chinh phu Nhat
Ban chuyén nhugng cho lyc lwong Kiém ngu Viét
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Nam. Tau ¢6 ngudn gdc 1a tau cau ca ngir dai duong
mang tén M.S. KOEI MARU NO.58, s hiéu KGI-
658 (xem Hinh 3, 4) [5].

- Chiéu dai I6n nhat than tau Lmax = 56,90m
- Chiéu dai gitra hai duong vudng goc Ly, = 49,90m
- Chiéu rong tau B =9,00m

- Chiéu cao man D =3,85m

- Chiéu chim d =349m

- Thuyén vién Z  =23nguoi
- Van tbc kinh té vk =12,3hl/h
- Dung tich ham cé 472,2m?3

- Dy trit nuwéc ngot 25,9m®

- Dy trix dau chay 330,8m3

- Du trit dau boi tron 11,9m3

Tau c6 98 sudn thuc danh sé theo thir tu tir swon -
7 (dudi tau) dén swon 90 (mili tau). Khoang sudn thyc
tr dudi tau dén suon 12, tir swon 82 dén miii tau:
550mm:; tir suon 12 dén suon 82; 600mm.

4. Phuwong phap do tuyén hinh tau

Sau khi dua tau 1én ddc, 1am sach rong, réu, ha va
c4c 16p son bam khong chac trén bé mat bén ngoai cia
ton bao thi tién hanh do toa do cac diém trén bé mat
bén ngoai cua vo tau theo trinh tu cic budc nhu sau:

Budc 1: Xac dinh vi tri va sé luong suon can do,
danh diu bang cach vach duong phan trang trén ton
bao than tau.

Budc 2: Cang dudng chuan dudi ky day tau bang
day thép.

Budc 3: Xac dinh vi tri dat may toan dac dién tu.

Buéc 4: Po toa do diém dau va diém cudi cua
duong chuan dudi ky day tau dé xac dinh diém goc va
cac truc cua hé truc toa do.

Budc 5: Po toa d6 cac diém nam trén mat phang
doc tam tau (cac diém nam trén séng miii va séng
duoi tau).

Buéc 6: Do toa do cac diém trén cac sudn da xac
dinh ¢ budce 1.

Budc 7: Xir ly két qua do, dung tuyén hinh tau

Guong muc tiéu thong thuong st dung trong qué
trinh do tuyén hinh tau 1a guong bang kim loai, hinh
chir nhat, kich thugc 16x10mm, trén mat guong muc
tiéu v& nira hinh tron va cac duong tam (xem Hinh 2).
D6i Vi tuyén hinh dic biét co duong bé géc hoic
nhay bac,... thi ¢ thé str dung gwong muc tiéu c6 hinh
dang va kich thuéc phu hgp. Guong muyc tiéu cé tu
tinh dé ty hat chat vao vo tau khi dat guong 1én diém
can do toa do. S lugng guong muc tiéu can khoang
15+20 chiéc. Trong qué trinh do, may toan dac dwoc
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gitr ¢6 dinh tai vi tri dat may trén san u, cac guong
muc tiéu dugc di chuyén doc theo cac suon da danh
diu ¢ budc 1. Viéc di chuyén guong muc tiéu dugc
thuc hién nho xe nang di dong, ngudi dang trén xe
nang truc tiép dat gwong muc tiéu vao cac diém do da
xéc dinh.

Hinh 3. Tau kiém ngw KN-586 - phdn thweng ting

Hinh 4. Tau kiém ngw KN-586 - nhin tirsan u

Theo quy trinh néu trén, Vién K¥ thuat Hai quan
da phdi hop véi Cong ty dong tau Hong Ha sir dung
may toan dac dién tr Sokkia do va dung lai tuyén hinh
tau kiém ngu KN-586.

O budc 1, viéc xac dinh vi tri va s lugng sudn can
do can cr vao kich thudc cua tau, dd cong ba chiéu
cua tuyén hinh tau. C6 thé lay téng sb lwong suon can
do 1a 21 suon bd tri cach déu nhau doc than tau (s6
luong va bé tri cac swon nhu sé lugng va b tri swon
Iy thuyét trén ban vé tuyén hinh tau). Trong do, tai
nhitng khu vuc tuyén hinh ¢6 @6 cong 16n (phan miii
va dudi tau) can phai trién khai sé lvong dudng suon
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do nhiéu hon dé tang d6 chinh xéac khi dung tuyén
hinh. Tai khu vyc giita tau (doan than éng) trién khai
s6 lugng dudng suon do thua hon dé giam bét cong
viéc do ma van dam bao do chinh xac. Trén Hinh 5 va
Hinh 6 1 so d6 do tuyén hinh tau kiém ngu KN-586.
Dai vai tau ndy, phan tuyén hinh tir suon giita tau dén
dudi tau dugce do tai 10 vi tri swon va duong sdng dudi
tau, phan tuyén hinh tir suon gitra tau dén mii tau
duge do tai 10 vi tri suon va duong sdng mii tau,
Nngoai ra ¢ phan mut miii va phan mat dudi tau con do
& 2+3 vj tri duong do trung gian. Toa d6 cac diém do
cuia mot s6 duong phan miii tau thé hién ¢ Bang 1.

Hinh 5. So dé do tuyén hinh nita phia duéi thén tau
KN-586
1 - Puwong chudn dudi ky tau, 2 - Piém dit giwong muc
tidu trén bé mdt ngoai v tdu (d@iém do); 3 - Truc toa dg;

4 - Piém dat may toan dac dién ti.

Hinh 6. So d6 do tuyén hinh toan bg than tau KN-586

1 - Truc X thé hién vi tri suon theo chiéu doc tau, 2 -

Piém ddt girong muc tiéu trén bé mat ngodi vé tau (diém
do); 3 - Piém dat may toan dac dién tur phia miii tau; 4 -
Diém ddt may toan dac dién tir phia dudi tau.

O budc 2, viée cang dudng chuan dudi ky tau duoc
thuc hién bing day thép nhé c6 duong kinh
0=0,6-0,8mm, hai diém cing dy ¢ hai dau cang cach
xa nhau thi sai s6 do dung tuyén hinh tau cang nho.
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Bdng 1. Toa d¢ diém do ciia mét 56 dwong phan miii tiu

STT X, mm Y, mm Z, mm
Puong suon 1
1 26628,0 4516,2 7536,2
2 26583,4 4516,2 6548,1
3 26527,9 45217 1369,9
4 26544,0 4362,1 890,4
5 26654,2 3685,6 500,1
Duong suon 2
6 29189,8 4509,9 7528,3
7 29169,9 45148 6569,7
8 29096,6 4513,8 1719,6
9 29180,2 4519,8 4160,4
10 29042,0 4302,3 956,4
11 29088,6 3464,2 491,8
DPuong séng mii tau
91 56239,8 -0,5 7848,1
92 55117,6 1,8 6815,1
93 54000,0 -0,6 5755,4
94 53428,9 1,1 4760,2
95 53288,8 1,1 3543,2
96 53960,6 0,2 2761,3
97 54577,9 1,2 1970,0
98 54430,6 0,9 1233,0
99 53797,1 -1,3 641,3

O bude 3, dé dung lai tuyén hinh cua tau can phai
dit may toan dac tai mot s6 vi tri do sao cho tir cac vi
tri nay c6 thé quan sat dwoc toan b bé mit ton bao vo
tau. Tau KN-586 1 tau c6 tuyén hinh twong ddi don
gian, vi vy may toan dac dugc dat tai 2 vi tri: vi tri
phia dudi tau (xem Hinh 5, 6) dé do phan tuyén hinh
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tir suon giita tau dén dudi tau, vi tri phia miii tau (xem
Hinh 6) dé do phan tuyén hinh tir swon gitra tau dén
miii tau. Theo chidu ngang, cac Vi tri dt may toan dac
nam cach mat phang doc tam tau khoang 7+8m. Theo
chiéu doc, vi tri dit may toan dac phia miii tau nam
ngang véi diém mat ngoai cung cua phan mii tau, vi
tri dat may phia dudi tau nim ngang véi diém mat
ngoai cuing cua phan dudi tau.

O budc 4, sau khi do toa do diém dau va diém cudi
ctia duong cang day chuan dudi Ky tau, phan mém tich
hop trong may toan dac dién tir s& xac dinh diém goc
hé toa d6 nam trén duong nay va ldy truc X cua hé
truc toa do Ia truc di qua diém dau va diém cudi cua
duong cang day.

O budc 5, trén sébng mii va sdng dudi tau xéac
dinh khoang 10+15 diém nam giira (tai mat phang
doc tam tau) dé do toa do. O nhitng phan c6 d6 cong
Ién thi b tri cac diém day hon so véi nhitng phan
c6 do6 cong nho.

O budc 6, trén mdi suon di xac dinh tai buéc 1,
xac dinh khoang 7+15 diém dé do toa d6. Trén cac
suon gan mii tau va dudi tau thi xac dinh s6 luong
diém nhiéu hon so véi cac suon & gitra tau. Trén cac
phan man phang va day phang chi can xac dinh hai
diém do & vi tri bat dau va vi tri két thic caa phan man
phing va dy phang.

5. Xir ly két qua do

Thong thudng tuyén hinh tau déi xang qua mat
phéng doc tAm tau, vi vay viéc do toa do cac diém trén
t6n bao vo tau chi can thuc hién & mot bén man. Khi
tinh toan dung ba chiéu, tuyén hinh bén man con lai
cuia tau s& duoc lay ddi xang.

Hinh 6 thé hién két qua do tuyén hinh tau KN-586
trén toan bo than tau sau khi nhap toa do do vao phan

Hinh 7. Tuyén hinh tau KN-586 trong khéng gian ba chiéu
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mém dd hoa Autocad 3D. C6 tong sé 217 diém do
(phan tir suon giita tau dén miii tau c6 99 diém, phan
tir suon gitra tau dén dudi tau c6 118 diém). Cac diém
do 1a cac diém nam trén bé mat bén ngoai cua ton bao,
dé c6 cac diém nam trén bé mit tuyén hinh ly thuyét
can phai tinh toan hiéu chinh toa d6 theo chiéu day
cua ton bao. Sau khi hiéu chinh, ndi cac diém da do ta
s€ dugc cac dudng ludi, tir cic duong ludi nay sé tao
ra bé mat ly thuyét cua vo tau. Cat bé mat ly thuyét
cuia vo tau bang cac mat phang vudng goc vai truc X,
Y va Z s& duge cac duong suon, duong cat doc va
duong nudc tuong wng. Sau khi hiéu chinh dé cac
dudng suon, dudng nude va dudng cit doc co do cong
tron, déu ta s& duoc tuyén hinh tau nhu thé hién trén
Hinh 7.

Bdng 2. So sanh thé tich cac két nhién ligu

Thé tich, m3
_ _ Theo Theo Chénh
Tén go Vit hoso | tuyén | jach, %
theo hinh
tau [5] | do dac
i Man
Két nhién o
. trai, 15,45 15,63 1,17
liéu Nel
Sn75+81
A Man
Két nhién N
. trai, 43,35 43,8 1,04
liéu No2
Sn66+75
s Man
Két nhién N
. trai, 22,59 22,81 0,97
liéu Ne3
Sn49+66
Két nhién
. Sn24+49 | 4516 | 45,35 0,42
liéu No4
Két nhién
. Sn16+24 5,43 5,54 2,03
liéu Ne5
) N Man trai,
Két nhién .
. Duoi- 25,28 | 25,92 2,53
liéu Ne6
Sn7

Str dung tuyén hinh néu trén cua tau KN-586 dé
tinh thé tich cac két nhién lidu lién vo bb tri doc day
tau. Két qua tinh toan dugc so sanh véi dir lidu trong
hd so thiét ké ki thuat theo tau va thé hién trong Bang
2. Tir bang so sanh ta thay do sai léch thé tich cac két
nhién liéu lién vo theo tuyén hinh da dung so véi dir
liéu thiét ké ban dau nhiéu nhét 1a 2,53%.
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6. Uu diém ciia phwong phap do tuyén hinh
tau sir dung may toan dac dién tir

Céc phuong phap do tuyén hinh tau néu & Muyc 1
déu chi c6 thé thuc hién khi da dwa tau 1én dbc. Trong
cac phuong phap do nay, phuong phap do bang may
toan dac dién tir c6 nhiéu vu diém nhu sau:

- B¢ chinh xac cao, chuong trinh tich hgp trong
may toan dac ty dong tinh toan, chuyén dit lidu tri sb
tuyén hinh sang may tinh véi dinh dang Autocad,
Excel,...;

- Khdng can cong doan liy can bang tau;

- Khéng phuy thudc vao diéu kién thoi tiét (gio) khi do;

- Cong lao dong, vat tu tiéu hao khong nhidu.

7. Két luan

Giai phap do tuyén hinh bang may toan dac dién
tr 12 mot giai phap hiéu qua. Vi nhém thuc hién do
tuyén hinh khoang 4+5 ngudi, trong mot ngay lam
viéc ¢6 thé xac dinh chinh xac duoc toan bo dix licu
toa do cac diém do trén vo tau c6 lwong chiém nudc
khoang 1000 tin dé dung lai tuyén hinh. D6 sai léch
két qua tinh toan thé tich cac két nhién liéu lién vo
theo tuyén hinh da dyng so véi dir liéu thiét ké ban
dau cua tau dudi 3% 1a chdp nhan dugc. Trong diéu
kién hién nay, viéc nghién cuu, thuc t& héa mot
phuong phap do va dung lai tuyén hinh cua tau dé
dung tau di qua st dung, tinh toéan thiét ké nang cap,
hoan cai, hién dai hda ching theo muc dich sur dung
méi dap tng yéu cau nhiém vu 1a mot viéc 1am thiét
thuc va cap béch.
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