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THIET KE MO PHONG KET CAU TAU THUY

V6 Trong Cang - Tran Viin Tao
B4 mén Tau thiy — Pai hoc Bich Khoa - PHQG-HCM
(Bai nhdn ngay 10 thang 11 nam 2001, hoan chinh sita chita ngay 18 thdng 12 ndm 2001)

TOM TAT: Bai viét tinh bay viéc ing dung mdy tinh vao thi€t k€ mé phdng than tau. Cdc
qud trinh ndy dudc dp dung cho: 1) Thiét k& hinh dang ban ddu ; 2) Thi&t k&€ mé phdong k&t
cdu; 3) Xudt sang céc file dang DXF lién k&t vdi cdc chudng trinh dd hoa khdc va CNC.
Trong bai nay s& ti€p tuc trinh bay vé hai giai doan sau 13 Thi€t k& md phdng két cau :
sudn, cdc chi ti€t phang va tdm da trdi phing ctia mat vd tau va Xui't k&t qua ra file dang
DXF.

1. NHIEM VU CUA BAI TOAN THIET KE MO PHONG KET CAU

Vi bé mit v4 thu l1a mot dang mat phite tap, nén van dé thi€t k& hinh hoc va md ta v
tau thudng chdp nhdn ¢ mic dj cdc hinh bi€u di&n 2 chidu. Tir d6, nhiém vu dit ra cho cong
tic phong dang — v& lai cdc chi ti€t § kich thudc cin thi€t — khéng chi 12 tai hién lai ddy dd
cdc chi ti€t ton vé ma cdn trdi phing chidng, tinh todn hinh dang céc chi ti€t k&t cau bén
trong than tau that chi ti€t, c6 tién lugng trude cdc y&u t6 hinh hoc nhif cdc Irgng b triY khe
hd, do day vat liéu, cdc chd khoét khi giao nhau .v.v.. didu nay ddi héi mot k§ ning (tinh
béng thdi gian thi€t k& va kinh nghiém sdn xuit).

Vi sy xuat hién ciia cong nghé tin hoc, cdc phin mém dd hoa vdi chitc ning xi ly
dit li¢u 1dn, phiic tap, da gop phan gidi quy€t mot cdch ddy di, khong bd x6t moi tién lugng
hinh hoc nhv da néu trén. Mit khdc, cdc khad ning d6 hoa ciing gép phan, ting tinh trirc quan
trong qud trinh thi€t k&€ va phin bd cdc chi i€t khi thi€t k€ md phdong ching trong khong
gian ba chiéu.

Ti€p theo bai trudc vé qud trinh Thi€t K& Mo Phéng Hinh Dang Tau thiy - M
Phong Tuy&n Hinh — nhu tén thudng goi, (xem [1]), trong phin nay s& dudc ti€p tuc trinh
bay cdc budc thyc hién giai doan sau ctia qué trinh Thi€t K€ M6 Phéng Than Tau vé mat
két cau.

VE tén goi ‘Thi€t K€ Mo Phong K&t Cau’ — ‘Construction Design’ con ¢6 nhiéu §
ki€n khdc nhau, nhung ¢ dy tdc gid xin tam thdi chdp nhin mot tén goi chuyén ddi nhu vay,
trén ¥ tudng vé mot quy trinh thi€t k& biing mé ta tryc ti€p cac k&t ciu trong sy lién két
v6i muc dich chuin bi cdc chi ti€t cho sdn xuit vo tau.

Trong bai ¢6 s& dung mdt s& hinh dnh minh hoa ciia thiét k& v4 tiu tuidn tra 12m
dudc thyc hi€n tai B mdn Tau Thiy — Khoa K§ thuit Giao thong - trudng Pai hoc Béch
Khoa TP H6 Chi Minh.

IL TOM TAT QUA TRINH THIET Kf HINH DANG (TUYEN HINH)
e Tao miit cd s (--Nbi dung phin niy xin xem chi tiét trong bai [1] --)

- Chon dang mit cd sd theo dang: -Tru (cylinder) -Hop (box)....hodc cdc mat luwu tuyén
NACA.. S6 lugng mit cd s& tiy thudc vao hinh dang vo tau. Thong thuong duge chon 1a
mat tru.

- Cdc md td nay dugc ti€n hanh tuong ty cho cdc mit hdng (man), mit sau, mit ddy, be
goc...
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- Sau khi dinh dang mit, nhd diéu chinh cdc diém diéu khién ta s& hiéu chinh cdc dudng
cong & bién, vd qua d6 hiéu chinh cdc mait.
¢ Hiéu chinh cdc mit xdc dinh
Biing cdch thém vao cdc di€ém diéu khién, ta s& quy&t dinh hinh ddng vo tau. Piém diéu
khién thém vao c6 thé dudc dit biing chudt hay nhip bing s& qua bang toa do.
e Tao cdc mit con lai: Viéc ndy dudc thuc hién tuong ty va cho két qua cudi cling nhu
hinh dudi day.

¢ Xuit cidc bang thong sé v6 tau
- Xéc dinh vi tri cdc dudng hinh (mit cdt) cin cd, thudng goi 1a Chia Lu6i (Grid
Spacing). Ti€p theo c6 thé tinh todn cdc thong s6 hinh hoc va thily tinh ¢ lién quan.

Ludi Grid dugc qui dinh chia theo
cdc nhém nhu sau:

- Khodng sudn (sections)

- Pudng nudc (waterlines)

- Catdoc (buttocks)

- Pudng chéo (Diagonals)

Hinh 2.2. Bédng md td chia ludi
(Grid_Space) '
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(yud trinh thyc hién thi€t k&€ mé phéng hinh dang va k&t cdu
Qué trinh duge dién ti€n theo sd db sau:

XUAT FILE .DXF  dé€ gia cOng cdc chi tiét két cau

DULIEUBANPAU
v N 7
THIET KE HINH DANG
1
Xdc Pinh Mat Cd Bén
2
Hiéu Chinh Cdc Mit Xdc Pinh
. 3] Xuit C4c Bang S8 Liéu
THIET KE MO PHONG KET CAU
ar—
~—— ‘Op Tén Vo
5
Dung céc Vich - Sutin - Boong - San
5.1
Dung cdc Véach va Sudn
5.2 ’
Dung ciac Két cau Doc
53 T -
Dung cédc két cau gia cudng cho tam
5.4
Dung cdc Boong
5.5
— | Dung cdc San
6 .
Khai Trién Tén V4 va céc chi tiét K&t Cau
-

Hinh 2.3
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111 THIET KE MO PHONG KET CAU

Phin nay 1a cdc k&t qud nhim mo ta k&t cdu than tau, phuc vu cong tdc quan sdt, va béc
tach dif liéu cho cdt vat liéu tdm. M&i chi ti&t khi khai bdo s& dudgc chuong trinh gdn cho mot
tén dé€ truy cip dif liéu sau nay. _
Cdc gid tri lién quan d€n vach va sudn dudc dua vao qua badng thong s§. Cdc chudng trinh
trong CAD cho phép chon theo vai miu s&n ¢6, nhd dé ta c¢6 thé mb td duge cdc dang vich
(kin nudc hay c6 16 khoét) va cdc dang vat liéu cho két cdu sudn khdc nhau (chit T, L .v.v.)
Phan nay s& con ti€p e hoan chinh va sd bd gdm cdc budc cd ban sau day:

o Op ton vé (Plates)

Chiéu ddy ton v6 dugc dit vao cho titng viing khdc nhau cda v tau, theo do ddy va vat lidu.
S6 liéu hinh hoc da tao trude day. TAm vd ¢6 thé 1a mot tAm 16n hay titng viing clia than tau.

a) K€t qud gdn chiéu ddy toan b6 tdm man:  p) K&t qua gan chiéu diy mot phin tim:

c) Toan bé tdm man va mdt phdn d) Bdng mé td chon vit
tdm ddy dugc chon : TS

Bmmal
SmmAl
10mmal
BmmSteel
BmmStee|
TromSteal
Hinh 3.1 BrmSteel
SmmSteel
10mmSteel
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e Dung cac vach va sutn

Céc gi4 tri lién quan d&n vach va sudn dudc dua vao qua bang thong sd. Trong d6
CAD cho phép chon theo mdt vai mau c6 s@n. Qua dé ta c6 thé chon dugc dang
véch (kin nudc hay cé 18 khoét)

Hinh 3.2

a) Thié¢t K& Vdch: 0; 4; 21

b) Thié¢t K& Vdch: 15 Cé L6 Khoét
tron

c) Thiét K& Suom: 10 (suon khoé)

Viéc dung cdc Sudn dugc thyc hién tuong ty . B4t ddu 12 viéc md ta hinh hoc va chon vit
liéu (vat liéu két cdu hinh T,L .v.v.)

2) . b)

[Zerol hickness
Ammd]
D]
Bmmal
7omdl _

ImmAl

10mmAl
SmmSteel
BmmSteel
7rmStee! ;
BmmStes] 4 = PR :
ImimSteel b Sy gﬂ
10mmStes! Lt I :

2 _pattom -ve

Hinh 3.3
a) Danh sdch vdt liéu
b) Bdng thong s6

s6den vas vaich
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e Dung cdc két cdu doc
Viéc mo6 hdng lién k&t clia cdc két cdu doc bao gdm 2 phin:
- M6 t4 hinh hoc bdn thin cdc da doc va séng doc;
- M té cdc chd khoét trén cdc vach va khung sudn ma chiing di qua.

Gidng nhu viéc dung
sudn, cdc séng doc
cling dugc dua vao
tir bang thong 8, tuy

1 [100x50+5 X Ltaoeel 15 nhién hinh dang ti€t
UFia75¢5 g

St A ] . ~
Flat100x5 ; dién cua cdc sdng
| Rolled100:5 = iy ~
| Shape? | nay s€ da dang hon -
; ' va quan trong la ta
c6 thé dwa vao mot

ti€t dién mong muén

¥ r A

Hinh 3.4. Hinh dang cdc tiét dién c6 sén trong chuong trinh . PAng  cdch  hiéu
chinh cdc tiét dién
c6 sdn nhd cdc ing
dung CAD .

{.Chon- - mt | F - LT T
pooina g T S R R L SRRl ELR LT R R LT TR T

Hinh dang chd khoét |-

""" bao quanh (i€t dién di |- -
""""""""""""""""" “chon e
~
...............
/ ...............................
“/ .......................
_ K'.(.)n et ,gﬁ_r_-“t'v!;q*'#!\ﬁ..rw-.‘ﬁ-i‘ P SN i :‘—'.ﬂ‘fxd-ih:

Hinh 3.5. Man hinh CAD d€ hiéu chinh hinh dang chd khoét theo ti&t dién
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e Csc k&t cau gia cudng cho tAm

Xét vi du can
gia cuding cédc
tdm v nhu sau:

- TAm man cé v ‘
mét sdng doc.

- Tam ddy c6 ba /

song doc.

Béng s6 liéu sau ddy cho phép ta dinh cdc gid tri md ta sdng doc :
- s0 lugng sdng doc can c6

- chiéu dai séng doc (s& khodng sutn)

- mit can gia cudng

e s L 5:’£=3'5r"'w
0i 115000 2id%
105000 7135

10000.0 1413

kel

A O

! . : 1 :
stT 52 st3 std S5 a6 &7 S8 std S0 S]] st12 s113 st14 st ivach-BMEI7 st18 s13 st20 st21 sl22 5123 5124 5t25

Hinh 3.7

Sau khi mé ta cdc sdng va céc chi tiét lién k&t doc, thi trén cdc chi tiét k&t cdu ngang s&
chuin bi .s§n cdc 18 khoét phit hgp cdc ti€t dién cda ching nhu hinh sau day.
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Hinh 3.8.
Hinh dang ti€t dién va 18 I
khoét xuyén qua sudn

¢ Dung Boong - San (Decks)
Cling nhu cdc
chi ti€t k&t ciu
khéc, Boong
hay san dua vao
c6 thé 1a kin
hay c¢é khoét 15
phu thudc vao
cdc gid tri ma ta
dua vao qua
bing nhép liéu

- T em——

Hinh 3.10. Bdng nhép li€u cho Boong - Deck
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Khai tri€n tén v6 va cdc chi tiét két ciu

R L T )

Hinh 3.11

Vich | oo e

T4m boong

Trong phan nay
cac chi ti€t thiét
k& dudgc trai phing
theo danh sdch
dudc chon. Tén
goi cdc chi ti€t da

Swdn nhdp & cdc budc
trude day.

Trén ddy di trinh bay céc budc cd ban clia giai doan thi€t k€ tuy€n hinh va mod phdng céc

k&t cdu tau. Ti€p theo 1a xudt cdc dit liéu cho cdc chudng trinh dd hoa khdc & dang DXF.

IV. XUAT KET QUA RA DANG FILE .DXF

Hinh dang céc chi tiét k&t cdu di trai phing duge xudt sang céc file .DXF d€ lién k&t v6i
cdc chuong trinh khéc hodc cé thé chuyén sang mdy CNC. Cau tnic cédc file DXF duge
tham kh3o theo chudn cud AutoDesk

\.
>
—
=

Hinh 4.1. Chon Iya khi xuét ra File .DXF va k&t qua tdi hién chi ti€t trong CAD
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K&t ludn :

Hinh 4.2. Két
cdu hoan chinh
cia vO tau
12m, sau khi
thuc hién cdc
budc thiét ké
md phdng nhu
da gidi thiéu.
(d€ d& quan
sdt, trong hinh
dd khong thé
hién vdé tOn,
boong chinh va
nita vach dudi)

Viéc st dung phin mém mdy tinh trong thi€t k& tau thly gitip cho cong viéc thiét k& gidm

dudc nhi€u thdi gian trong tinh todn cling nhu lvu trit va lién k&t giita cdc dit liéu. Bén canh

dé viéc md phong vo tau biing cdc mit cong lam cho bai todn thi€t k&€ gin vdi thyc t€ hon va

cling gép phin ting tinh tryc quan hdn. Viéc phit trién cic wing dung CAD nhu trén diy cla

Bo mon Tau thiy sé& 1 cdu ndi giita nhitng phdn mém da ning phd bién vdi cic phdn méin

ting dung chuyén nganh, tao di€u kién Viét Nam hod cdc ¢ng dung theo tiéu chuidn Viét

Nam. Ngoai ra, BO mon Tau thiy ciing dang tri€n khai cdc tht nghiém tng dung phdn mém-
thi€t k€ tau vao nghién ciu xay dung chuong trinh hu&n luyén thi€t k€ tau tir xa qua mang.
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CONSTRUCTION DESIGN OF SHIPS

Vo Trong Cang — Tran Van Tao
(Received 10 November 2001, Revised 19 December 2001)

ABSTRACT: This article introduces the procedures applying of computer aided construction
design of ships. These procedures are used for: 1) Preliminary geometrical design; 2)
Construction design; 3) DXF. file output for work with other graphic applications and CNC
programs. In this text will be introduced the last two steps: Construction design for sections,
plane details and developed sheets of ship surface and DXF file output.
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