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TOM TAT

Bai bao trinh bay két qua nghién ciu
danh gié d6 bén cua man déi tau vo thép
20000 DWT khi xay ra tai nan dém va voi
mét mdi tau vé thép khac bang phuong phép
md phdng. Két qug md phdng qua trinh tai
nan dam va tau st dung phuwong phép phan

tirhdu han théng qua phédn mém thuong mai
Abaqus/Explicit. Nghién ctru nay khao sat
sau trirong hop dam va, trong dé ba trirong
hop mdi tau cé van téc 5 hi/h va ba truong
hop mé réng khéac.

Ter khoa: PO bén két cdu tau, tai nan dém va, mé phdng, Abaqus.

1. PAT VAN PE

Trong nhitng treong hop xay ra tai nan cua
tau vo thép, vi du nhu tai nan ddm va gitra hai tau,
thi vin d& du bén cua tau con ton tai khong, do
bén cua cac két cAu tau c6 du kha ning chéng d&
lai sy pha hay khong can dwgc quan tam trudc
tién. Céac quy dinh hang hai, cac bo luat, cac tiéu
chudn va quy dinh cta cac co quan Dang kiém
cling uu tién du bén hon 1a di x4c dinh cu thé do
bén dy phong hay d6 6n dinh du phong, mién sao
khi xay ra pha huy, kha ning tau bi chim Ia thap
nhét. Mot s6 quy dinh va tiéu chuan co dé cap dén
tai nan dam va tau dang dwoc sur dung thong dung
hién nay nhu: huéng dan cua Bo Nang luong
vuong qudc Anh [10], Pang kiém DNV [7], tiéu
chuan NORSOK [14], ...

Céc nghién cu vé md phong hién tugng
dam va phia man tau chu yéu sir dung phuong
phép phan tir hitu han (Finite Element Method,
goi tat 1a FEM) duoc tong hop boi Miguel Angel
Gonzales Calle [11]nam 2011. Ngoai ra, con mot
s6 nghién cou khac V& van d& nay nhu:
K.Wisniewski [9] d& nghién cau m6 phong thiét

hai trong tai nan dam va gitra mi tau Container
40.000 DWT vao mét bén man cua tau dau
105.400 DWT mét g6c 90° véi van téc 7 knots
(3,6 m/s), Ozhue [12] di danh gia cac thong sb
anh huong dén viéc dam va tau va cung cip cac
huéng dan dé thuc hién cac bai toan mo phong
khi st dung FEM, N.Q. Thai [5] d& m6 phong va
dap gita mot phan cua vo sa lan chiu tic dong
cua trong vat roi, D.T.Q. Tanh [4] d4 tién hanh
thuc nghiém va md phong trén Abaqus/Explicit
vé do bén va dap cua trong vat roi tu do 1&n tim
két cAu tau co nep gia cuong.

Két qua nghién ciru cua bai bao nay la xay
dung mé hinh m6 phoéng tai nan ddm va giira mdi
tau qua 1& ddm va vao két cAu man doi tau vo thép
va danh gia dugc d6 bén cua man doi tau vo thép
sau tai nan, bang phwong phap phan tir hitu han
V6i su trg gilp cia phan mém thuong mai
Abaqus/CAE v6.10.

2. XAY DUNG MO HINH MO PHONG TAI
NAN.
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2.1. Gia thiét cac trwong hop tai nan

Gia thiét rang c6 3 truong hop tai nan dam
va phia man tau vai vi tri twong ddi gitra mai tau
dam va va man d6i tau bi ddm va nhu hinh 1,
twong wng voi AT= 0, AT= 1800 mm, AT= 3900
mm. Trong mdi trudng hop xét ca hai trang thai,
thir nhit xem miii tau ddm va 1a tuyét déi cang,
di chuyén vai van téc 5 hi/h, khéi luong va cham
1a 7497 tan [2], ddm vudng goc v6i man tau bi
dam va, duoc ky hiéu la TH1V5, TH2V5, TH3V5
twong &ng véi 3 vi tri noi trén, thi hai mii tau
dam va 1a vat ran bién dang, di chuyén voi van

téc, khdi luong va cham, goc dam va va vi tri
tuwong ty nhu trang thai tha nhit, dwoc ky hiéu 1a
TH1V5F, TH2V5F, TH3V5F.

2.2. M6 hinh héa bai todn mé phéng tai nan

M6 hinh hinh hec: dbi twong nghién ciu
cua bai bao la tau hang vo thép tai trong 20.000
DWT, duoc dong tai Nha may Pong tau Cam
Ranh, phan cip boi Dang kiém Viét Nam [1]. Dé
don gian, bai bdo chon khu vuc man dé6i ving
than ong giita tau lam d6i twong 14 tau bi dam va
(hinh 2.a), chon khu vyc miii qua Ié cua tau lam
d6i tuong 13 tau dam va (hinh 2.b).

Hinh 1. Gia thiét cac truedng hop tai nan
(a) Truong hop 1, AT=0; (b) Truong hop 2, AT = 1800 mm; (¢) Truong hgp 3, AT = 3900 mm

(a) Vung man doi cta tau bi dam va

(b) Miii qua Ié caa tau dam va

Hinh 2. M& hinh hinh hoc cua bai toan mo phong tai nan

M0 hinh phan ti: D6 véi mii qua 1€ cua
tau dam va, khi xem xét & truong hop 12 vat ran
tuyét d6i thi mé hinh ¢6 19738 phan tu, kiéu phan
tir 12 tir giac 4 nat R3D4, kich thuéc mdi phan tir

1a 100x100 mm (hinh 3.a), khi xem xét ¢ truong
hop 1a vt ran bién dang thi chon kiéu phan tir tim
t gidc 4 nat S4R, gébm 15662 phan tir véi kich
thudc mai phan tir 12 200x200 mm (hinh 3.b). Boi
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v6i phan man d6i cua tau bi dam va ciing chon
dang phan tir tim tir gidc 4 n(t S4R, c6 253875
phan tir duoc chia thanh hai khu vue, di vai khu
vuc du kién bi dam va c6 kich thudc phan tur 12
50x50 mm, va khu vuc con lai 6 kich thudc phan
tir 12 100x100 mm (hinh 3.c).

2.3. Thugc tinh vat liéu

Biéu do bién dang — luc kéo khi tién hanh
thir kéo caa vt liéu thép dung dé dong tau duoc
thé hién & hinh 4. Khi nhap gia tri vao Abaqus
can chuyén sang kiéu bién dang strain & va ung
Suit stress o. Ngoai ra mot s théng s vat liu
co ban khac nhu mé dun dan hoi E = 207000
MPa, hé sb Poisson v = 0.3, khéi luong riéng p =
7.85E-9 tan/mm3, ...

@)

(b)

(©)

Hinh 3. M6 hinh phén tir cia (a) miii qua 1& xem nhu vat tuyét di cirng,

(b) miii qua 1& xem nhu vat rin bién dang, (c) man déi tau bj ddm va
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Hinh 4. Biéu dd thudc tinh vat liéu khi thir kéo

2.4. Pidu kién bién ciia bai toan

lien két v6i diém tham chiéu RP1 va RP2 bang
phuong phap MPC (Multi Point Constraint).
Diéu kién bién cua bai todn mé phong qua trinh

Tau bi dam va duoc xét nhe mot dam duoc
dat trén hai g6i simple supported, gdi tai vi tri
RP1 la gdi ¢ dinh, gbi tai vi tri RP2 1a gdi truot.
Cac phan tu tai hai mat cat ngang twong tmg dugc
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dam va man tau duoc thé hién ¢ hinh 5, gia tri cu Déi voi truong hop ndy, quan sat ving bién
thé duoc ghi trong bang 1. dang sau khi két thic tai nan chi xay ra & man doi

3. KET QUA MO PHONG tau bi va cham nhu hinh 6.

) ] Két qua van téc va nang luong caa man doi
3.1. Doi véi trudong hgp miii qua 1€ la vat ran tau bi ddm va va miii qua € cua tau ddm va duoc
tuyét doi cing thé hién & hinh 7.

Mai qua Ié cla tau dam va
L

Chiéu A

réng 1 1
man tau” 7?’7’7’7’7’7’7’7"7
bi dadm ) |

va " RP1 RP2

Chiéu dai man déi tau bj dam va

Hinh 5. Biéu kién bién cua bai toan va cham man tau.

Bang 1. Diéu kién bién cia mé hinh

RP1 RP2 Ghi cha
Truc 1 Ul=0 | Ul=0 | U-Chuyénvi
theo chiéu ngang tau UR - G6c xoay
Truc 2 U2=0 | UR2=0
theo chiéu doctdu | UR2 =0
Truc 3 U3=0 | U3=0
theo chiéu caotau | UR3=0 | UR3=0

(a) TH1V5 (b) TH2V5 (c) TH3V5

Hinh 6. Bién dang ciia man déi tau bi va cham trong ca 3 trudng hop
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Hinh 7. D4 thi bidu dién van téc va ning lwong cua hai tau theo d6 16m dam va

(a) TH1V5F

(b) TH2V5F

33
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(c) TH3V5F

Hinh 8. Bién dang cia man déi tau bi ddm va va miii qua |é ciia tiu dm va trong ca 3 truong hop
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Hinh 9. D6 thi vén téc va ning luong theo do 16m dam va cia ca hai tau

3.2. Poi véi treong hop miii qua I8 12 vat rin
bién dang

Bién dang ciia man doi tau bi dam va va mili
qua |& cua tau dam va dugc thé hién ¢ hinh 8, gia
trj van téc va nang luong cua hai tau theo d6 16m
dam va dugc thé hién ¢ hinh 9.

4. KET LUAN

Déi voi tau ddm va 1a miii qua 18 tuyét doi
cieng thi ddng ndng tiéu hao chi c6 man doéi tau bi
dam va hép thu. Ddi voi truong hop miii tau tau
dam va 1 vat ran bién dang thi dong ning tiéu
hao dugc hap thu bai ca hai tau.

Sai sb dong nang tiéu hao khi két thic va
cham giira két qua mo phong vai ly thuyét dudi
3% theo gia tri thong ké ¢ bang 2.

Trong d6 gia tri ly thuyét dwoc tinh theo
cbng thac (2):

1 MM,
AEd:——s ! V2, kJ
2Ms+Mi

1)

V6i MS (tan) 1a khéi lwong cua tau dam va,
Mi (tan) 1a khdi lwong cua tau bi dam va, VO
(m/s) 1a van téc cia tau dam va, sau khi ddm va
hai tau chuyén dong cung nhau véi van téc V
(m/s).

Trong truong hop TH1V5 két ciu man tau
khong dam bao d6 bén khi bj tai nan dam va, két
qua md phong dwoc so sanh voi tiéu chuan
NORSOK [14] nhu bang 3.

Viéc thay vat liéu c6 do cing lon hon, vuot
qua dai do bén udn cho thép dong tau dwoc quy
dinh trong Quy pham 2010 [3] 1a khéng dting dan
vi lam giam kha nang lan truyén xung lyc va
cham, tirc 1a lam giam kha nang ngén can dam va,
hay né6i cach khac d6 bén cua két cau khi bi dam
va s€ giam di.

Trang 99



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol 18, No.K7- 2015

Bang 2. So sanh két qua mé phong véi 1y thuyét va cham

TH1V5 TH1V5F TH2V5 TH2V5F TH3V5 TH3V5F
Ms (tén) 7.497
Mi (tan)
VO (m/s) 2,572
AEd 12,398 MJ
g/lh?’)ng 12,1 MJ 12,48MJ 12,11MJ 12,48MJ 12,06 MJ 12,48MJ
Sai sb 2,4% 0,7% 2,3% 0,7% 2,7% 0,7%
Bang 3. So sanh két qua mé phong véi tiéu chuan NORSOK
Két qua mo phong Tiéu chuin NORSOK Panh gia

TH1V5 11,7 MJ Khéng dat

TH2V5 14,47 MJ 14 MJ Pat

TH3V5 16,3 MJ Pat

Assessment the strength of steel ship

structures
simulation method

* Huynh Van Vu

In collision damaged by

Department of Naval Architechture and Marine Engineering, Nha Trang University

ABSTRACT

This paper presents the strength
assessment results in collision damaged
condition between the 20000 DWT steel ship
with bulbous bow of another ship by
simulation method. The simulation collision

studies have been performed using the FEM
through the Abaqus/Explicit. This research
investigates six cases which three cases the
striking ship velocity is 5 knot and three
cases expand.

Key words: strength of ship structures, ship collision, simulation, Abaqus.
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