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MO PHONG VA PHAN TiCH TWONG TAC THUY DONG LIrC GIJA TAU VOI
BO' VA DAY LUONG HANG HAI (PHAN 1: MO HINH TOAN)
SIMULATION AND NUMERICAL INVESTIGATION OF SHIP-BANK AND SHIP-
BOTTOM INTERACTIONS IN MARINE CHANNEL (PART 1: MATHEMATICAL

MODEL)
TS. TRAN KHANH TOAN
Khoa Cong trinh, Triong DHHH Viét Nam
76m tit:
Phén 1 (M6 hinh toén): Bai bdo ndy gidi thidu Iy thuyét chung vé mé hinh tinh toén trrong
téc thiy dong lire giira tau vor bo va day lubng hang héi
Abstract
Part 1 (Mathematical model). This article infroduces the theory and mathematical mode/
Ship-bank and shijp-botfom interactions in marine channel.
Key words.: Ship Manoeuvring Simulation, Ship-Bank Inferaction, Shijp-Botfom Interaction

1. Gi&i thiéu chung

Trong vung nwéc han ché (nhw ludng hep) dac tinh diéu dong cla tau bi &nh hwéng béi sy
xuét hién cac lwc gay nhidu nhu lwc twong tac gitra tau véi b ludng va cac cong trinh ven be, lwc
twong tac gitva tau voi day ludng, lwc hut/ddy cla tau khac trong cac tinh hubng tranh hoac
vwot,... Viéc nghién ctru, mé phéng va dy bao thay ddi qui dao tau do cac twong tac nay déng vai
trd quan trong trong thiét ké ludng, mé phéng huén luyén hang hai va cadnh bao an toan hang hai
khi tau hanh hai trong cac vung nwéc han ché.

Mbt s6 nha khoa hoc da nghién clru va xay dung hé théng cac cong thirc thuc nghiém tinh
toan twong tac thay dong luc gitra tau véi bé va day ludng, nhw Fujino (1968), Eda (1971), Norrbin
(1974, 1985), Fuehrer & Rémisch (1974), Dand (1981), Ch’'ng et al. (1993), Vantorre (1995), va Li
et al.(2001) [5]. Trong pham vi nghién clru, tlr cac céng thirc thire nghiém tac gid xay dwng mo
hinh toan dé tinh toan va mé phéng cac twong tac gitra tau véi be va day ludng, thé hién qua viéc
dy bao sy thay ddi qui dao tau duwdi tac dung cla cac thanh phan lwc doc, lwc ngang va mé men
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xoay twong ng v&i 3 thanh phan chuyén dong Doc (Surge)-Ngang (Sway)-Xoay (Yaw) cla tau
trén mat nudec.
2. M6 hinh toan

Anh huéng clia ber va day lubng ddi véi tau thuong phu thudc vao mot sb yéu té sau:

- Khoang cach ngang giva tau voi b phai va bo trai ludng (Vs ¥s3 ¥a Vpes): Luc ngang Y'va
md men xoay AMtac dung lén than tau sé tang néu khoang céach gilra tau va b& gidm. (dau ;)

. - Van téc doc ¢ Lwc ngang Yva md men xoay A thwong ty 1& thuan voi binh phwong van

toc doc e dac biét trong vung nwéc ndng thi anh hwéng cda « con Ién hon. (dau ;)

- Ty sb gitra dd sau nuwéc (4) va mén nwdc cla tau (7): Néu ty sé h/T tang toi mot gia tri toi
han, thwdng nam trong khodng 1.1+1.25, thi tau co xu hwong bi hat vé phia bo. Néu ty sb nay nhé
thi tau c6 xu hwéng bj day ra xa bo. Néu ty sO nay rat nhé thi mé men xoay N sé tédng 1én dang ke.

- Hoat dong ctia chan vit: Théng thuong khi chuyén dong gan bo thi tau c6 xu huéng bi day
ra xa b&, nhwng néu trong trwedng hop ty sé h/T rat nhé yé van toc quay chan vit tang dét ngobt tw
gia tri 0 thi dudi tau lai c6 xu hwéng bi hut ngworc tré lai vé phia bd. (dau ;)

- Bac tinh hinh hoc clia b& (mai dbc, phan ngap nwéc): dwoc minh hoa trong Hinh 1.

B/Mq
] l ] ] | |
AT . | — I
7 3 = kh o = ’
Bing BMy

Hinh 1. Béc tinh hinh hoc cda mét sé loai mét cét ngang luéng

Tac gia ap dung phwong phap tinh cia Ch'ng et al. (1993), la phwong phap dang dugc ap
dung phé bién hién nay [5]. P4 hinh tinh toan thé hién trong Hinh 2:

tau

VES =T QA

bo

Yp

day
Hinh 2. B hinh tinh toén turong tic gitra tau voi bo va déy ludng
Lwc tac dung theo phwong doc tau (Xj.zp), Nngang tau ( Yy.zp)va mdé men xoay (Ny.zp) dugc
tinh theo cong thirc (1):

AN_Bp = 0
Yyopp = Yu+Yp+Yyp M
Nn-pp = NH+Np+Nup

Trong d6, lwc doc Xy.z» thuwdng cé gia tri nhd nén co thé bd qua. Y, va Ny la lwc doc va mo
men xoay do anh hwéng cta van téc tién clta tau. Y va As la lwc doc va md men xoay do anh
hwéng lwc day cla tau. Yey va NMayla luc doc va mdé men xoay do anh hudng hén hop cla van téc
tién va lwc day cla tau. Cac thanh phan lwc ngang va mé men xoay Yy, Ny, Ve, No Yeu va Npy
dwoc tinh theo cac cong thire (2)-(7):

._ 1 ) 2 2 L T e
V= gpITuY D v (73“) 2)

i=1k=l heyr =

vH _ L oo X 2-»(H3’"~' T k
NP = 5,0[,- Tu ZZ"&%’"\‘ g hove — T ©

i—1 k=0 hers —
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P 1 ) N~ (P) i T ’

i=1 k=0 heff N
p_1 000 = (F) i T "
NP = Loy ah (—) (5)
= - r 0 Yga | ———
2 =150 ’ heff - T
.-\.THP — ipLZTirZFiXE:JQ(H}JJy . L ’ (7)
- 2 T ik B3 heff _T

i=1k=0

. (H) o(H) (P) ,._—f(P] (HP) ;3(HP:1 abA A LA . .. .
Trong do, ;. .'321. N A Y ik, la cac hé so hoi quy. yz va ygs la cac dai
lwong khong thir nguyén dac trng cho vi tri twong doi clia tam tau doi v&i bd phai va bo trai tai 2
vi tri (vi tri chan mai déc va vi tri trén mat mai doc cach mat nwéc mot khoadng T/2), xac dinh theo

cbng thire (8)-(9):

1 1 1
= —_B|—+— 8
Us 2 (yp ys) (®)
1 ( 1 n 1 ) ©)
Ups = = —
B3 2 Yp3 Ys3

~ Tuong tac gitra tau véi day ludng thé hién qua dai lwong /., a chiéu sau hiéu dung da xét
dén anh hwédng cla hiéu (rng Squat.
* M6 hinh toan cho phan Iap trinh mé phong thé hién qua so @6 khéi trong Hinh 3:
(kéo ca hinh 3 sang phai 1 chut nira cho khai bi tran |é trai)

DAau vao mé phéng:
- Lénh may
- Lénh lai
- Vi tri tau luc ban dau
- Tdng thoi gian mé phéng
- Buwéc thoi gian mé phéng

Théng sb tau tinh toan : iL
- Kich thwéce tau
Trong Iuong tau :>‘ Tinh toan Iyc va m6 men thily dong tac
- Céc hé sb thiy déng lyc dung lén than tau AP
ac he y dong 1u Thong sb ludng tinh
hoc, ... J L toan :
/ Tinh toan lwc va md men twong tac '] -gﬁgong“
gitva tau véi b va day ) Mélieduécal
L k- Cao d¢ day
Giadi hé phwong trinh vi phan chuyén
dong tau
J L

Hién thj : QuT dao tau va cac thanh
phan van toc, gia toc, lwc, mé men

Hinh 3. M6 hinh todn Idp trinh mé phong twrong tac thuiy déng lire
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3. Lwa chon md hinh tau va théng s6 luéng hang hai cho lap trinh mé phéng

Lwa chon m6 hinh tau dau Esso Bernicia 193000 DWT. Bang 1 thé hién cac thong sé tau va
théng s6 luong hang hai cho lap trinh mé phéng [3,4].

Bang 1. Cac théng sb tinh toan cla tau va ludng

Théng sé tau Gia tri Théng sé ludng Gia tri
L,,: Chiéu dai 304,8 (m) | Chidu dai 1200 (m)
B: Chiéu réng 47,17 (m) | Chiéu rong 300 (m)
T: M&n nwéc 18,46 (m) Chiéu sau 30 (m)
V: Lwong gidn nwdc 220000 Mai déc 1:5

L,./B 6,46 Chan hoa tiéu 1.61 (m)
B/T 2,56

Cg: Hé sb béo 0,83

Uo: Van téc khai thac tau 16 (knots)

n: Van téc khai thac ctia chan | 80 (rpm)

Phwong trinh chuyén déng cla tau dau Esso Bernicia 193000 DWT [1,2]:
i —vr=gX"
U4 ur = g}’” (10)
(LK) 5 = gLN"

Trong hé toa d gan trén tau: 1 va v 1an lwot 1a gia téc doc va ngang than tau; 7 1a gia toc
xoay; g la gia toc trong trwdng; L la chiéu dai tau ; 4;"”la ban kinh xoay khéng thlr nguyén do
momen quan tinh ; /,1a md men quan tinh xoay cla tau; /77 1a khoi lwgng tau.

Cac thanh phan lwc doc/ngang va mdmen thiy déng ciia tau:

X=X + Xugp
Y=Y+ Viver (1)
NN + N'ise

Trong dé : X%, , N 1a céac thanh phan lwc doc, ngang va mé men xoay thiy déng khéng

th& nguyén do tac dung cua chan vit va banh lai I1én than tau. X"v.ge, Y nse, N ygela cac thanh
phan luc doc, ngang va mé men xoay do twong tac gitra tau voi bo va day ludng trong coéng thirc
(1) da chuyén vé dang khéng th&r nguyén.

4. Kétluan
. Trong phan 1, tac gid da gioi thiéu khai quat vé twong tac thly dong gitra tau véi bd va day
luong hang hai. Tac gid da xay dwng mo hinh toan cho lap trinh mé phdng ap dung theo phwong

phap tinh cia Ch'ng et al., cho mé hinh tau dau ESSO BERNICIA 193000DWT chuyén dong trén
luong.
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BIEN DANG UON CUA MONG THUNG CHiM DUNG CHO THAP GIO XA
BO' TRONG QUA TRINH LAP DAT
BUCKLING BEHAVIORS OF BUCKET FOUNDATION FOR

OFFSHORE WIND TOWER DURING INSTALLATION
NCS. TRAN BUC PHU
Khoa Cong trinh, Truong DHHH Viét Nam
GS. LEE GYE HEE
Pai hoc Hang héi Quoc gia Mokpo, Han Qudc

Torm tat
Trong nghién cuu nay, hién tuong bién dang udn trong qué trinh ldp dét mong thung
chim cuda tua bin gio xa bo dg duroc nghién cuu. BOI trong nghién cuu dirge mé phdng
béang mot phén mém phén tich két céu thuong mai ABAQUS va hién fuong bién dang
cla két céu duroc xéc dinh bang hé sé Batdorf Z trong tiéu chuén thiét ké DNV. Anh
huéng cda céc tham sé nhuw céc thanh gia cuong doc truc vé do séu dong dé duoc dénh
gid cho viéc xéc dinh suc chiu t3i Két qua nghién cuu dé chi ra rang, céc thanh gia
cuong doc truc co thé lam tang dang ké surc chiu 137 trong mét khu vire déc thu riéng.
Abstract
In this stuady, the buckiing behaviors during the installation of a bucket foundation for an
offshore wind turbine tower were investigaled. The objective structure was modeled by
using a commercial structural analysis program, and the buckiing behavior of the mode/
was estimated as Batdorf's parameter Z in the design code. The surrounding soil
conditions and loading condition were applied to the verified analysis model. The effects
of parameters such as the longitudinal stiffeners and driven depth were estimated for the
buckling capacity. As a resull, it was found that the longitudinal stiffeners could drastically
increase the buckling capacity in a specific region.
1. Gidi thiéu chung
Nang lwong gié la mdt ngudn nédng lwong co tiém nang I&n trong twong lai gan va viéc nang
cao nang lwc cac cong trinh xa bd sé& van tiép tuc gia tang. Rat nhiéu loai két cAdu nén méng da
dwoc dwa ra nghién clru phuc vu cho cac thap gidé xa b& nhw méng trong Iwc, méng coc don, hé
gian moéng va mong thung chim. Méng thung chim duwoc 18p dat bang cach st dung lwc hat 1am
lwe diéu hwéng dwa trén sw chénh léch ap suét gitka bén trong va bén ngoai cla thung. Viéc ha ap
Iwc bén trong khoang kin cla thung gay ra hién twong nwédc chdy vao lam gidm ap lyc tac
déngvao phan dinh cla phan than dudi. Dan dén, viéc khang tham nhap bj giam di. Do d6, qua
trinh ha thay 1&p d&t khong doi hdi nhirng thiét bi I&p dat co sirc nang.

Eom Hu s Z=""V1—v
_'_l;l_r_l; B oY
‘| e i i vt ]' b - 42 day lop e
\_'”f_.-‘ Dég W chdy ‘J J
11, Faan g b Aan 11, E7ang b Adn
. 2 P N .
Hinh 1. Solwge vé mong thung chim Hinh 2. Céc tham s6 cia véch (Pinna, 2000)

Hinh dang clia mong thung chim la mét vach tru tron dang mé véi ti s6 ban kinh/chiéu cao
I&n. Hinh dang nay c6 rat nhiéu wu diém lién quan dén tai trong tac ddng bén ngoai va sw &n dinh
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