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Tap chi Khoa hoc cdng nghé Giao théng van tai Tap 10-Sé 4

Phén tich d§ bén két cAu du thuyén buom hai than

Structural analysis of catamaran sailing yacht
Pd Hung Chién

Truong Pai hoc Giao théng vén tai Thanh phd HS Chi Minh
Email lién hé: chien.do@ut.edu.vn

Tom tit:

Thiét ké, phan tich két ciu tau hai than néi chung va tau budm hai than noi riéng luén dugce quan tam, dic biét
la két cdu cau dan va lién két cua hai than véi cau dan. Viéc ap dung ky thuat phan tich két cau than tau bang
phwong phap phan tir hitu han duoc cho 1a c6 tinh kha thi nhat trong giai doan hién nay. Véi kich thudc tau
khéng I6n, mé hinh phan tich c6 thé chay trén cac may tinh ca nhan dam bao d¢ tin cay trong két qua tinh toan,
st dung phan mém ANSYS WORKBENCH. Bai b4o nay tap trung phan tich phan két ciu hai than va cau dan
trén co s& hudng dan caa Dang kiém DnV- GL va trang thai tai trong pht hop véi Quy chuén quéc gia vé Quy
pham phan cap va dong phuong tién thiy noi dia sira doi 1an 2:2018 QCVN 72/2013 BGTVT. Két qua dat
dugc gidp k¥ su thiét ké két cau lra chon hop 1y vé hinh dang téng thé ciing nhu cac lién két cuc bo cho tau
budm hai than.

Tir khoa: Phan tich phan tir hiru han, tau budm hai than, két ciu cau dan, trang thai tai trong tinh toan, thiét
ké két cAu tau.

Abstract:

In terms of structural design, the analysis of catamaran hull ships in general and catamaran hull sailing yachts
in particular is always interested, especially the cross structure and the connection of the two hulls with the
cross structure. The application of the hull structure analysis technique by the finite element method is said to
be the most feasible in the current period. With the small vessel size, the analytical model can be run on
personal computers (PC) to ensure the reliability of the calculation results in ANSYS WORKBENCH. This
paper focuses on analyzing the structure of catamaran hulls and the cross structure on the basis of the guidelines
of the DnV-GL Register and the load condition in accordance with the National Technical Regulation on Rules
of Inland - waterway Ship Classification and Construction 2nd Amendment: 2018 QCVN 72/2013 BGTVT.
The obtained results help the structural designer to make a reasonable selection of the overall shape as well as
the local connections for the catamaran sailing yachts.

Keywords: Finite Element Analysis (FEA), catamaran sailing yachts, cross structures, load condition,
structural design.

1. Giai thiéu Vao nhitng nam 1930, cac hgp kim nhém tro
nén san c dé lam vat liéu ché tao cac cot budm
va diéu nay 1am cho cac cot budm nhe hon va
manh mai hon. Ngoai ra, d6 ciing cia cot buém
c6 thé cai thién ké ca s luong va céach bé tri cua
gian. Tu nhitng nim 1980 tr& di, cot budm
composite di duoc gigi thiéu. Ban dau ching
dung bang vat liéu truyén théng hon polyeste
duoc gia ¢b bang soi thuy tinh. Trong hon 25

Lich st cua du thuyén qua mot chang duong dai,
lan dau tién xuat hién vao nhimg nim 1600 khi
cac thuong gia Ha Lan giau c6, dong va str dung
c4c loai thuyén nho, trong dbi nhanh duoc goi la
"jacht", c6 tinh ning dic biét dé giai tri. Viéc
dong va khai thac du thuyén thuc su xuit hién
vao cubi nhitng nam 1800.
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nam, s¢i carbon va nhya epoxy da dugc str dung
dé ché tao cot budm. Két hop vai ky thuat san
Xuit cong nghé cao, diéu nay da tao nén mot cude
cach mang Vvé viéc giam trong luong, ting do
ctrng va hiéu suit cua cot budm. Ngoai ra, cac cot
budm va khung gian d& ciing da duoc san xuat,
diéu ma khong thé co6 trong bat ky vat liéu nao
khéc. Ngay ca khi thuat ngit "du thuyén" duoc
dit ra, dac biét cho giéi chéo thuyén, thi tir nay
da duoc lién két vai khai niem di bién vi muc
dich vui choi va dugc mo rong dé bao gdom ca
"thuyén may". Ngay nay, khi néi vé "du thuyén",
ngudi ta ¢ thé dé cap dén ca "du thuyén budm"
hoac "du thuyén c6 dong co" va can chi rd muc
dich cua hai loai nay [1].

Véi cac loai du thuyén hién nay, dac biét 1a du
thuyén c& 16n, Mega yachts, viéc tinh toan téi uvu
két cAu da dugc quan tdm nhiéu hon, cac tinh
toan mong muén giam duoc trong lugng két ciu
tau, trong khi cac vi tri cAn duogc gia cudng cuc
bo dé dam bao tinh an toan, viing chic cho than
tau [2]. Gan day, bén canh cdc md phong tinh
toan, da xudt hién cac bao c&o thuc nghiém vé mo
hinh két cdu tau hai than duoc thuc hién tai cac
xuong dong tau voi mé hinh thu nho, két qua thyc
nghiém cho thay md phong va thuc nghiém cé su
sai khac khong lén, co thé trién khai cac mod
phong khi co s& nghién ciru chua co diéu kién
tién hanh thuc nghiém [3].

Bai bao nay trinh bay cac tinh toan tai trong,
diéu kién bién va xay dung md hinh phan tich
trén co s& huéng dan caa Pang kiém DnV- GL
[4], [5] va Pang kiém Viét Nam [6], nham dap
rng cac yéu cau cua thuc té, phi hop voi tinh
hinh nghién ctu hién nay. Tt cac phan tich mo
hinh két cau, nguoi thiét ké c6 thé dua ra cac
huéng giai quyét gia cuong cuc bo cho than tau
nham tranh rung dong, ting do 6n dinh két ciu,
dam bao sy yén tdm cho nguoi st dung, boi
khach hang s& hitu cac du thuyén doi hoi su tién
nghi cao cap va an toan cao nhat.

2. M6 hinh phan tich
2.1. Théng sé co ban caa du thuyén buém

Du thuyén budm trong thuc té c6 nhiéu chang
loai, kich c& khac nhau, bai bao tap trung phan
tich mau du thuyén budm voé nhdm, hai than
chiéu dai 16n nhat 24 m, nam trong gigi han cua
quy dinh chang loai kich thudc dai dén 24 m,
theo bang 1.
Béang 1. Thong s co ban
ctia du thuyén budm tinh toan.

STT Thong sb Giatri
1 Chiéu dai I6n nhat Lyax (M) 24,00
2 Chiéurong B (m) 11,40
3 Chiéu cao man D (m) 2,29
4 Chiéuchimd (m) 0,71
5  Luong chiém nudc W (tan) 32,00
6  Cong suit may Ne (HP) 110,00
7 Céaptau VR SB
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Hinh 3. Két ciu boong va viing cu dan.

Hinh 4. M6 hinh két cdu 3D vuing cau dan.

Trén co so hudng dan Cn 30.8 cia Dang kiém
DnV vé phan tich do bén két cdu cho tau hai than
¢& nho, tién hanh xay dung mé hinh két ciu ving
cau dan hai than (tir suon 2 dén suon 24) nhu
hinh 4.

2.2. Thong sé vat liéu ché tao du thuyén buém

Thuyén budm ciing nhu cac dang tau thuyén
khac, co thé duoc ché tao tir cac loai vat liéu nhu
thép, nhém, @b, composite FRP (Fibeglass
Reinfored Plastic), nhua PPC (PolyPropylen
Copolyme). Bai b&o trinh bay mau du thuyén
budm hai than, vé nhdm 5803P cd céac thong sd
co ban caa vt liéu thé hién trong bang 2.

Bang 2. Thong s6 vat lidu nhdm 5083P.

STT Théng sb Gia tri
1 Mo dun dan hoi E (MPa) 69040
2 Hésb Poat xong v 0,33
3 Gidi han chay Ren (MPa) 228,0
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2.3. Thong s6 két ciu co ban

Két cau co ban cuia tau theo hinh thirc hdn hop,
gom két cau nep doc va sudn ngang xe k&, nham
dam bao tinh chéng udn va xoin ngang than tau,
theo hinh 2. Trong d6, khoang cach cac suon
ngang 600 mm, khoang cach cac dam doc gia
cuong cho tam 300 mm, viing lya chon tinh toan
duoc thé hién trén hinh 3. Théng sé co ban caa
két ciu duoc md phong tinh toan theo bang 3.

Béng 3. Thong sé quy cach két ciu co ban.

STT Thong s6 Quy céch

1  Chiéu day tim vo, tim 5,00
boong, tam véch, cau din t
(mm)

2 Dam doc boong FB 50x5

3 Dam doc day, nep vach  HP 60x5
ngang

4 Sbng doc boong T50x5/100x4

5  Séng doc day, suon ngang  T80x5/150x4

2.4. M6 hinh chia lwéi tinh toan

Tién hanh chia lugi phan tir dé xac dinh kha nang
hoi tu ciia két qua tinh toan véi cac ¢ ludi 600,
300, 150, 100 va 50 mm, dua trén cac khuyén céo
ctua Dang kiém DnV va mé hinh hinh hoc cy thé
cua tau. Can ctr vao khoang cach céc két ciu
ngang 600 mm , cac dam doc két cau 1a 300 mm,
chiéu cao ban thanh két ciu séng doc day 150
mm, séng boong 100 mm va chiéu cao ban thanh
dam doc boong 50 mm 13 co s& dé chia ludi. Két
CAu cuia tau gom céc tam, nep va suon sir dung
nhom dinh hinh, trong thuc té cac chi tiét dinh
hinh nay dugc ché tao tir nhdm tim cit ra. Do
vy, dé dam bao tinh lién tuc két cdu va thng
nhat mé hinh phan tich, phan t tim 04 nit, 04
canh SHELL 181 duoc st dung md phong ca két
cau tim va nep gia cuong trong tinh toan cua bai
bao nay. Qua trinh tinh toan dugc thuc hién trén
may tram HP Z800 véi 2 CPU Xeon X5650 2,67
GHz, 12 nhan, 24 luéng, RAM 96 GB. Trong
hinh 6, SEQV - ting suét twong dwong von-Mises
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(MPa); U'S cat — gié tri (ng suit cat Ion nhat gdy ~ 2.5. Piéu kién bién va tai trong tinh toan
vin xoin than tau (MPa); do véng - gia tri do

s T o202 M3t cit sau tai vach ngang suon 5 va mit cit
vong tong lon nhat xuat hi¢n trén than tau (mm).

trudc tai vach ngang suon 21, cac khu vuc nay
khdng mé phong chi tiét két cau véach va thay vao
do 1a cac gbi tya tu do UX = UZ = 0, khéng ché
quay quanh truc Oy véi ROTY =0, hinh 7. Tai
mat phang doc tam dat diéu kién bién déi xung
uY =0.

1§ 568 nhdin khdi hegng
phdn bé (getac)

Hinh 7. Biéu kién bién tinh toén [5].

e e o
— — ]

. ‘ - . Tai trong tac dung khi tinh toan cho truong hop
Hinh 5. M6 hinh chia luéi - ¢& ludi 50x50. than tau chiu udn xoin déng thoi.
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e SEQV(MPa)  —e—US G (MPa)  —e—0 ving (mm) Hinh 8. Tai trong tac dung gay xoin [5].
Hinh 6. Do thi xdc dinh d6 hdi tu cua ket qua. Céc trang thai tai trong tinh toan két cdu du

Vi 05 ¢ ludi tinh toan, ap dung cho cac truong  thuyén budm hai than dugc trinh bay theo bang 4
hop tinh toan d6 bén két cdu chung toan tau va  dudi day.

két cau cuc bo, gi:‘;‘ tri & lugi 100, 15,0' 300 va Bang 4. Trang thai tai trong phan tich két cAu.
600 cho két qua gan nhau, trong khi két qua cua

c& lugi 50 lai c6 phan cao hon. Pidu nay hoan ~ Trang thai M6 ta

toan phu hop véi khuyén céo cua Ping kiém LCl TAu trén nude fnh

DnV Vé tiéu chuan ludi, dé tinh todn do bén
chung sur dung c& ludi 600x600 mm va phan tich
d6 bén cuc bo tai cac diém tap trung Gng suét sir LC3 Tau trén déy song
dung ¢& luai 50x50 la phu hgp. C& ludi 600x600
cho thoi gian tinh toan nhanh nhat (37.8 giay),
song van dap tmg dugc két qua wng suat, bién LC5 Tai léch gay xoén
dang ciia md hinh. Trong khi d6 dé phan tich d6
bén cuc bo cho két cau, thoi gian tinh toan lau
nhét (15 phat) cho mdi trang thai tinh toan.

LC2 Tau trén dinh séng

LC4 Tau ngang song

LC6 Udn xoan dong thoi

41
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Tai trong tinh toan trén tau hai than gom: Tai
trong boong, ap luc nuéc thiy tinh theo chiéu
chim d va ap luc thay dong theo chiéu cao séng
hw, ap luc gi6 tac dung Ién buém va cot budm
cling nhu man tau, tai do dong chay, tai trong
trang thiét bi va thuyén vién, khach trén tau...
Bén canh d0, tau hai than véi dac thu chiju tai
trong ngang va vin xoan két cau khi hai bén than
tau chiu anh hudng caa séng ngang va séng chéo,
tai nudc tac dung lén gam cau dan gay ra hién
tuong lic doc, dan téi kha ning bi say séng cao.

Déi vai tai trong boong véi du thuyén budm,
hién nay tai Viét Nam chua c6 quy dinh nao cu
thé vé loai tai trong nay do phwong tién dong méi
trong nudc chua pho bién. Do dé, trén co sé phan
tich cac loai tai trong do Pang kiém Viét Nam
phu hop voi cip SB [6]. Thém vao d6 cac quy
dinh ap dung cho tau budm khi tai cia budm Ién
boong thong thuong s€ 16n hon tai cia boong thoi
tiét, phan nay nguoi thiét ké két cdu can sir dung
thém quy pham caa DnV vé tau budm dén 24 m

[4], [5].

Cac loai tai trong khac duoc tinh d&én trong bai
bao gom: Ap luc nudc thay tinh (LC1); &p luc
thuy dong cong thém khi tau trén dinh séng
(LC2), trén déay song (LC3), song tac dung ngang
tau (LC4), séng doc gay xoén vénh (LC5), tai gay
udn xoin dong thoi (LCB), bang 4.

3. Tinh toan tai trong tac dung Ién tau
3.1. Tinh toan tai trong boong

Theo QCVN 72:2013/BGTVT, tai trong boong
duoc lay nhu sau: h = 0,5 m, d6i véi boong bén.

Do d6 4p suat tac dung 1én mat boong pa duoc
xac dinh:

1)
O day y = 1,025 t/m® — ty trong cta nudc bién

Po=7v.go.h

go = 9,81 m/s? — gia toc trong truong.
Theo DnV 2.3.1 (huéng dan No 30.8):

po = yH(go + 0,5ay) (2)

42

Trong d6: yH = 0,35 t/m? — tai trong boong cho
viing sinh hoat; ay = 5 m/s?- gia toc chuyén dong
thang ding cua tau.

Theo DnV Sailing Yachts, tai trong boong

duoc xac dinh nhu sau:

L
Ty+Zwy

Pp = 2,7 CD

(3)

Trong d6: ZwL = 1,59 m, chiéu cao boong so véi
duong nuoc thiét ké; Cp = 1, hé s tinh toan cho
ving 0,25< x/L < 0,7; Tw = 0,71 m, chiéu chim
thiét ké; L = 22,96 m, chiéu dai tinh toan cua tau.

Nhan thiy tai trong boong tinh toan cho tau
hai than théng thuong gitra cong thuc (1), po=
5,03 KN/m? va pp = 4,31 KN/m? theo cong thuc
(2), khdng c6 su sai khéac nhiéu. Khi so sanh céac
két qua nay vai cdng thic (3), gia tri pp = 8,54
kN/m?, &p dung chi du thuyén budm, tai trong
bong d tinh dén tai trong cong thém gid tac dung
vao budm ciing nhu cot budm, déy 1a sy khac biét
trong tinh toan thuyén budm. Do d6, dé dam bao
tinh an toan cho phwong tién du thuyén budm,
nguoi thiét ké két ciu can lya chon tai trong tac
dung & mac d6 nguy hiém nhat, trong bai bao
nay, tai trong boong dugc dua vao tinh toan theo
két qua cua cong thic (3).

3.2. Tai trong gi6 tac dung

Tai trong gio tac dung Ién man tau duoc xac dinh
theo bang 7/2.2-1 theo QCVN 72:2013/BGTVT
[6], p = 4455 Pa, véi cac thong sb sau:

B/d = 16,06 - ty s6 chiéu rong so véi chiéu
chim tau; Zg/B = 0,15 — ty s6 trong tdm tau so véi
chiéu rong tau; Z = 12,63 m — chiéu cao tam dién
tich hang gid.

3.3. Tai trgng thiy tinh va thiy dong

Tai trong thuy tinh dugc st dung khi tinh toan ap
suit thiy tinh tac dung I&n vo tau theo chiéu chim
tinh todnd = 0,71 m.

Tai trong thuy dong duoc dua vao bd sung khi
chiéu cao séng hw = 2,5 m &p dung theo quy dinh
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vuing hoat dong SB [6], chiéu cao cot &p tinh toan
khi tau trén dinh song theo céng thac (4):

h=d+ hw/2 (4)
Chiéu cao cot ap tinh toan khi tau trén day song
theo cong thuc (5):

h=d-hw/2 (5)
Tai trong ban than két ciu ciing duoc dua vao
tinh toan nay.

s

Varsable Luad: Hydrastats Pressure -
Disck Preapure: <854 003 WPy

Vich 5

Ditplatement
Srandand Earth Grvaty: 38066 /e
s

Hinh 9. Biéu kién bién va tai trong tac dung lén
than tau trong mé hinh phén tich.
4. Két qua tinh toan va thao luan

Tién hanh tinh toan trén co s& 06 trang thai LC1
— LC6, theo bang 5 dudi day.

Bang 5. Két qua tinh toan wng suat va do vang
chung than tau theo 6 trang thai.

Trang SEQV UScit  Ppvdng
théi (MPa) (MPa) (mm)
LC1 63,40 32,85 4,47
LC2 57,34 29,64 3,97
LC3 61,67 31,88 4,40
LC4 64,54 33,45 4,53
LC5 64,51 33,36 4,54
LC6 64,74 33,56 4,55
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Két qua tinh toan & trén cho thay, gia tri tng sut
va chuyén vi lén nhét khi tau chiu uén, xoén dong
thoi, twong ung véi LC6 hinh 10 - 12, gié tri nho
nhat twong wng véi LC2. Cac trang théai gay ung
suat ubn va xoin 16n can quan tam c6 thé ké téi
trang thai tau chay ngang song LC4, khi tau chay
chéo song LCS5, 1a cac trang thai gay bat loi cho
tau. CAc gia tri ndy thé hién d6 bén chung cho tau,
khi phan tich d6 bén cuc bo tai cac vi tri chuyén
tiép, tng suat nay s& ting cao hon 30%, bang 6.

i

Hinh 11. Ung suét cit tai LCB6.

Hinh 12. Chuyén vi 16n nhit tai LC6.

Két qua khi phan tich d6 bén cuc bd dugc thé hién
trong bang 6, nhu sau:
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Bang 6. Két qua tinh toan wng suat va do vang cuc
b6 thé&n tau theo 06 trang thai.

Trang SEQV  UScit v}gr?g Dkl‘)rétnrfr
théi (MPa) (MPa) (mm) SEQV
LC1 81,27 46,12 4,61 187,0%
LC2 76,03 43,12 4,14 199,9%
LC3 79,35 45,03 4,54 191,6%
LC4 81,95 46,52 468  1855%
LC5 82,14 46,61 4,68 185,0%
LC6 82,14 46,61 469  185,0%

Pé cai thién gié tri tng suat va chuyén vi trong
diéu kién chiu tai trong phuc tap, dic biét 1a doi
vé6i du thuyén budm, doi hoi do an toan ciing nhu
kha ning chiu vin két cau tdt, giai phap bd sung
thém véch ngang tai suon 13 s& giai quyét duoc
van dé néu ¢ day.

Két qua & bang 5 va bang 6 duoc kiém tra qua
céc tiéu chuan bén ung suat twong dwong von-
Mises (ing suit SEQV) kém diéu kién bén cit []
= 0,5.[c] va diéu kién chuyén vi theo quy dinh
cua IACS [7]. Trong bang 7 dudi day.

Béang 7. Ung suét ubn, tng suat cit
va chuyén vi cho phép.

STT Thong sb Giatri
1 Ung suat uon cho phép 152.0
(MPa): [6] = Ren /1,5
2 Ung suit cét cho phép (MPa): 26,0
[t]=0,5.[c] ’
3 Chuyén vi toan tau cho phép 24,0

(mm): [6]=L/1000

Gia tri ung suat SEQV 16n nhat cho LC6 dat
51,08 MPa twong ng voi do du trit bén 297,6%,
giam 37,8% so véi 82,14 MPa tuong ung vai du
trit bén 185,0% khi chua bd sung véach 13. Gia tri
(g suat cat cling giam tir 46,61 MPa xuéng
29,05 MPa va chuyén vi giam tir 4,69 xudng con
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2,01 mm twong tng 49,75%. CAc gia tri nay déu
nam trong giGi han cho phép theo quy dinh.

Vichs

vicn 13

Hinh 13. Ung suit SEQV khi b sung vach 13.

iy St

Hinh 15. Chuyén vi khi b sung vach 13

Két qua so sanh phwong an 02 véch ngang va khi
bd sung thém véach ngang duoc thé hién trong d6
thi hinh 16-18. C6 thé thiy rang, d6 bén di duoc
cai thién dang ké, bén canh do, tai ving giira tau
thuong bd tri cot budm nén chan cot 1a vach
ngang 13 tro thanh lua chon hop ly. C6 thé thay
g6p phan giam dang ké hién twong mét 6n dinh
cho cot budm. So sanh chuyén vi hinh 12 va hinh
15, chuyén vi da phan bd déu hon va gia tri 16n
nhat cua d6 vdng giam tir 50 dén 60%, tham
chiéu thém hinh 18.



D6 Hung Chién

GIA TRl NG SUAT TUO'NG BU'ONG GIIYA PHUONG AN
2 VACH NGANG (SEQV2) VA 3 VACH NGANG (SEQV3)
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Hinh 16. So séanh &ng suét trong dwong.

GIA TRI (NG SUAT CAT GITYA PH'O'NG AN 2 VACH
NGANG (U'S ct 2) VA 3 VACH NGANG (U'S cit 3)

Lc1 2 LC3 Lc4 LCS LCs
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Hinh 17. So sénh gié tri (ng suét cat.

GIA TRI D0 VONG GIFA PHUONG AN 2 VACH NGANG
(B8 vBng 2) VA 3 VACH NGANG (D& véng 3)
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Hinh 18. So sanh d6 vong két ciu.

T6m lai, cac tinh toan phén tich trén day c6 thé
thdy rang viéc anh huong cua két cdu ngang 1a
quan trong trong két cau du thuyén budm. Trong
do, vach ngang ngoai dong vai trd phan khoang
chdng chim, hon nita con c6 chirc nang dic biét
guan trong trong Vviéc ting cudng do bén ngang,
d6 bén cuc bo. Véi giai phap thém 01 véch
ngang, d6 bén ting 37,8% , d6 cimg tang 49,75%,
la két qua tét cho viéc p dung md hinh mé phong
khi chua thé tién hanh céc thyc nghiém tén kém.

5. Két luan

Bai bao nay trinh bay md phong tinh toan, phan
tich mé hinh két cdu theo huéng dan caa DnV-
GL va Piang kiém Viét Nam phi hop vai tai trong
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&p dung cho du thuyén budm, két qua dat duoc
nhu sau:

Kich ¢& ludi tinh toan cho bai toan bén
chung c6 thé sir dung loai ludi vudng 600x600
mm, khi tinh bén cuc bd sir dung ludi 50x50 1a
phu hop;

Tai trong 4p dung cho du thuyén budm
cAn ¢6 su quan tam déc biét tdi tai trong boong,
hién nay Dang kiém Viét Nam chua c6 quy dinh
nay, nén vi¢c tham khao quy pham ctua Pang
kiém DnV-GL 1a can thiét, sao cho van phu hop
v6i diéu kién moi trudng song gid cua vung bién
Viét Nam;

Trong 06 trang thai tinh toan, trang thai
gy bat loi cho tau 12 khi tau chay ngang song,
chéo song va tai gy udn xodn dong thoi;

Giai phap bo sung vach ngang tai gitra tau
cai thién 37,8% do bén va 49,75% do cung la
dang ké, do d6 co thé xem xét khi ap dung vao
thuc té thiét ké két cau du thuyén budm.
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