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Tom tat

Bai bdo trinh bay cdch tiép can theo phuong phdp théng ké d€ ddnh gid xdc sudt phd huy ciia két cdu khéi chdn dé
cdc gian c6 dinh bdng thép trong viing bién Viét Nam, chiu tdc déng cia tau va. Cdch tiép can nay dua trén ly thuyét
trang thdi giéi han cho nédng luong tdc déng cua tau va khd ndng hdp thu néng luong cia gian cé dinh thép, qua dé
ddnh gid duogc su' phd hiy cua két cdu. Hai mé hinh néng luong tau va dua trén hai ham mét dé phdn phéi xdc sudt
ndng luong tau va cham P50 va P95? duoc sir dung dé xdc dinh xdc sudt phd hiy két cdu. Trong bai viét nay, ndng
lugng hdp thu béi két cdu duoc xdc dinh sir dung module SACS - Collapse version 5.3.

Cdc nghién ciu trong bai viét ciing cung cdp mét cdch nhin sdu sdc vé ndng luong tau va cuc dai déi véi cdc gian
¢6 dinh kiéu Jacket (khéi chén dé), tir d6 c6 thé cho phép lam giédm nhe luc tau va béng cdc cdch khdc nhau nhu dua

vao quy dinh trong hoat déng hang hdi ciing nhu trong tiéu chudn thiét ké két cdu Jacket.

1. Mé dau

Da xay ra mét vu tai nan do va cham tau vao cac phan
tir két cau gian nam ngoai khoi ddo Madura, Indonesia
gay thiét hai nghiém trong vé ngudi va clia da canh bao
cac nha khai thac dau khi & khu vuc Pong Nam A vé su
can thiét dé danh gia tac dong clia hoat dong hang hai
t&i két cau gian khoan. Dang tai nan nay da dugc cac nha
khai thac tai bién Bac va vinh Mexico nghién ctu (ghi
chép va nghién ctu HSE nam 2003, bdo cdo nghién cliu
053) [12].

2. Phat trién mé hinh déng nang cia tau

Ca hai tiéu chuan va huéng dan [2, 9] déu khuyén
cdo nang lugng va cla tau ‘E,’ dugc thé hién nhu cac san
pham ning lugng chuyén doéng tau, ty s6 tuong ddi gilta
khdi lugng, van téc la cac yéu té bi€u dién dd mém va khdi
lugng clia két cau gian. Nang lugng va clia tau E, dugc xac
dinh theo phuong trinh sau:
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Trongd6, E, E, M, M _, M, M,V vaV, lanlugtlaning
lugng do tau hép thu (ship energy absorption); nang luong
do két cau hap thu (installation absorption energy); khéi
lugng chiém nudc cla tau cé tai (ship loaded displacement
mass); khoi lugng nudc kém dua vao phia duéi cla tau
(ship added mass); khéi lugng hiéu dung clia két cau
(effective installation mass); khoi lugng nudc keém ctia két
cdu (installation added mass), van t6c ban than tau (ship
free-field velocity) va van téc chuyén déng cda két cau.

Trong phuong trinh (1), nang lugng do tau chuyén
dong dugc tinh toan dua trén s6 liéu théng ké thuc té cda
16 tau hoat déng trong ving bién Viét Nam dugc thé hién
trong Bang 1.
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Bdng 1. Bang théng ké mét sé tau hoat dong trén viing bién Viét Nam va cdc tham sé chinh

Chiéu Chiéu Chiéu Chiéu chim Trong tai chiém

TT Tén tau Chuing loai dai rong caoman (P100) nuéc (P100)
(m) (m) (m) (m) (Mtons)
1 Gﬁlft‘fg:'gbon Anchor Handling Tug Supply 59,78 15,00 5,50 4,30 1460,00
2 AHTS-Seacor Valor Anchor Handling Tug Supply 67,00 14,00 6,00 5,00 2198,00
3 Jaya Amandam Anchor Handling Tug Supply 58,70 14,60 5,50 4,75 1350,00
4 Mary K Anchor Handling Tug Supply 59,00 14,60 5,50 4,50 1275,00
5 Sapa Anchor Handling Tug Supply 64,40 13,80 6,90 5,88 1950,00
6 Bourbon Liberty 118  Support Vessel 57,90 14,00 5,50 4,90 1509,00
7 Thanh Long Anchor Handling Tug Supply 81,16 16,30 7,20 4,90 1382,00
8 Greatship Ahalya Towing & supply vessel 63,00 15,00 6,10 5,20 1600,00
9 Binh Minh Anchor Handling Tug Supply 61,00 14,95 5,80 4,80 1500,00
10  Visal 2 Towing & supply vessel 53,34 11,58 4,57 3,81 343,00
1 Visal Sai Gon Towing & supply vessel 64,40 13,80 6,90 5,90 1875,00
12 FALCON 06 Multipurpose tug boat 34,00 9,93 4,60 3,70 268,20
13 Dau khi 101 Utility Standby Vessel 50,06 11,62 3,50 2,62 606,75
14 Dau khi 105 Utility Standby Vessel 39,00 9,50 3,21 1,70 479,16
15 Dau khi 106 Utility Standby Vessel 50,03 11,58 4,26 2,16 678,00
16 Phu My 06 Support Vessel 50,60 11,50 3,96 3,40 467,00

Bdng 2. Cdc tham sé luat phan phdi Weibull cho vén téc chuyén déng cia tau

Phan phéi Weibull
Vs (Knots) Vs (Knots) Vs (Knots)

T Tén tau (P50) (P80) (P100) Beta Alpha Std Chuiing loai
B (a) (o)

1 GEZ?;:;’:’;M” 9,00 12,00 13,00 305 1020 0,326 AHT Supply Vessel

2 AHTS-Seacor Valor 10,00 11,00 13,00 8,00 10,35 0,844  AHT Supply Vessel

3 Jaya Amandam 10,00 10,90 13,50 8,00 10,45 0,836  AHT Supply Vessel

4 MaryK 10,00 11,10 13,00 8,00 1045 0,836 AHT Supply Vessel

5 Sapa 10,00 12,00 15,00 6,00 10,70 0,613  AHT Supply Vessel

6 Bourbon Liberty 118 10,50 11,50 12,50 9,00 10,90 0,903  Support Vessel

7 Thanh Long 9,00 10,00 13,00 7,00 9,35 0,814  AHT Supply Vessel

8 Greatship Ahalya 9,00 11,00 13,50 4,20 9,80 0,467 Towing Supply Vessel
9 Binh Minh 10,00 12,00 13,70 4,70 10,80 0,476  AHT Supply Vessel

10  Visal 2 9,50 10,65 12,00 7,40 9,95 0,811 Towing Supply Vessel
11 Visal Sai Gon 8,00 9,00 12,00 7,00 8,40 0,901 Towing Supply Vessel
12 FALCON 06 10,00 10,60 12,00 10,20 10,35 1,076  Multi-purpose tug boat
13 Dau khi 101 6,50 7,65 9,50 5,50 6,94 0,848  Utility Standby Vessel
14 Dau khi 105 6,50 7,65 9,50 5,50 6,94 0,848  Utility Standby Vessel
15 Dau khi 106 7,50 9,50 12,50 3,70 8,30 0,482  Utility Standby Vessel
16 Phu My 06 9,50 10,65 13,00 7,40 9,95 0,811  Support Vessel

Nhimng d liéu trén dugc st dung dé phat trién ham d6 hanh trinh va téc d6 cuc dai clia cac tau lan lugt dugc
mat d6 phan phéi xac suat ddng nang cta tau. Mot vai gia xem nhu s6 phan tram thia 80 va 100, tuy theo t6c d6 nao
dinh nhu mot s6 tham sé cda tau dugc lay dua trén xac di cung vai t6c d6 tau xac dinh bang P50, la mét ham
sudt 50%, khéi lugng chiém nudc clia tau tinh toan dua phan bé van toc tau st dung luat phan bé Weibull vai ba
trén 80% DWT va van t6c kinh té (economic vessel speed) tham s6, da dugc tinh toan va thé hién trong Bang 2 va 3
dugc coi la van téc chuyén dong (tinh toan) cda tau, toc (trong d6 khéng thé hién tham sé y).
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Bdng 3. Béng ndng cua tau va cdc tham sé ludt phdn phéi Weibull

T Tén tau E, (MJ) (P50)
1 AHTS-Bourbon Liberty 219 28,39
2 AHTS-Seacor Valor 41,52
3 Jaya Amandam 37,52
4 | MaryK 35,75
5 | Sapa 47,58
6 Bourbon Liberty 118 39,80
7 Thanh Long 50,03
8 Greatship Ahalya 36,74
9 Binh Minh 40,21
10 Visal2 20,62
1 Visal Sai Gon 27,84
12  FALCON 06 11,90
13 Dau khi 101 6,31
14  Daukhi 105 2,35
15 Daukhi 106 6,10
16 PhuMy06 16,91

Lay theo cac gia tri bién trén cta ham mat dé phan
phéi xac suat dong nang cda tau theo P50, mo hinh dong
nang cla tau cé thé dugc phat trién nhu Hinh 1.

Maic Suit
a
n
§
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©éng Nang Cua Tau (MI)

Hinh 1. M6 hinh ddng néng cia tau ldy theo P50
3. Phat trién mé hinh ning lugng va cha tau

Tu phuong trinh (1), ta thay cac hé s6 dac biét phu
thudc vao khoi lugng két cau, khéi lugng nuéc kém ciing
nhu van t6c két cau trong qua trinh va cham. Van téc nay
cUa két ciu lién quan téi do cliing téng thé cda gian va do
cling cuc bd (chéng bep, méo) clia 6ng tai di€ém va cham.

Cung mét luc va tai mot diém trén 6ng chinh hodc
6ng nhanh, chuyén vi va bién dang |6m tai diém va cham

o, o B Gama
2,03 3,05 10,20 19,30
7,09 8,00 10,35 31,63
6,09 8,00 10,45 27,52
5,80 8,00 10,45 25,76
5,74 6,00 10,70 37,50
6,75 9,00 10,90 29,30
8,50 7,00 9,35 41,16
3,70 4,20 9,80 25,78
3,73 4,70 10,80 30,20
3,24 7,40 9,95 11,15
6,20 7,00 8,40 19,87
2,41 10,20 10,35 1,91
1,62 5,50 6,94 0,00
0,67 5,50 6,94 0,00
0,81 3,70 8,30 0,00
2,73 7,40 9,95 7,44

c6 méi lién hé sau:
aA® +bA +c)Ar 2
D=( = ) (Zlfj )
2 4
5, - (aA +b2A+c)At (ISOFY jz a)
P°D 4

Trong d6: A, 6., P, D, t, F,, a, bvaclanlugt la chuyén
vi clia diém va cham, chiéu sau vét 16m (bep) clia 6ng, luc
va cham cua tau, dudng kinh 6ng, d6 day éng, Uing suat
gidi han déo trung binh, tham s6 d6 cling chéng uén va
hang s6 d6 ciing. Tham s6 d6 cliing chéng uén va hang sé
d6 cing dugc xéac dinh bang cac phan tich (ng suat cho
két cdu chiu ndng lugng va tau tai cac diém va cham.

Phuong trinh (2) dua trén ly thuyét vé luc va cham cla
Amdahl’s cho éng bi bep [5] 4p dung cho 6ng c6 ty s6
D/t < 50, trong khi phuang trinh (3) dya trén két qua cua
Ellinas va Walker [6] cho 6ng c6 ty sé D/t > 50.

Céc biéu thiic sau day thé hién cho nang lugng hap
thu do ca tau va gian, dung déi véi bat ky su bién dang
cUa tau va két cau gian nao. Khi nang lugng tau hap thu
dugc gia dinh la bang khong, thi két cdu gian hap thu toan
b6 nang lugng. Nang lugng d6 dugc mé phdng nhu ham
Iy thira bac hai, nang luogng va cham cda tau bang véi
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nang lugng gian hap thu va phan phoi téi iing suat uén
va I6m (bep) cta phan ti két ciu, dugc thé hién qua cac
phuaong trinh (4) va (5) sau:

3
7F > 4 3 2
_ y(SDt)2+(aA LA A ] @

E =E.+E, =
oo 2 4 3 2
3
25F (8,)2 ¢ 4 3 2
EV:ES+E,:L1D)+ ap’ | [BA A (5)
D 4 3 2

Van tc chuyén déng clia gian trong phuong trinh (1)
dugc lay xap xi tir phan tiing déng (dynamic response) clia
két cau gian tai diém va cham theo cong thuc (6):

V2o, (A+8,) (6)
Trong do:
V,:Van t6c chuyén dong clia gian (cm/s)
,:Tan sé dao dong riéng tai mode dau tién
A: Chuyén vi tai diém tau va 8 mode dau tién (cm)
J: Chiéu sau vét 1ém (cm)

Bang cach thuc hién phuong phap tinh ldp lap s
dung cho céc phuong trinh (2 - 6), véi cac tham sé: Luc va,
chiéu sau vét 16m ctia éng, chuyén vi clia diém va cham
trén 8ng chinh va 6ng nhénh, van téc chuyén dong cda
gian va nang lugng tau va dan téi két qua phu hop.

V6i phuong phap tinh toan tuong tu dua trén ham
mat dé phan phéi xac suat nang lugng tau va P95 ta cling
xac dinh dugc moé hinh nang lugng tau va cho P95.

Két hop hai mé hinh nang lugng va tau P50 va P95
dugc trinh bay trong Hinh 2.

—e—Ning Luong Tau Va Liy theo P95

I
14.0% &\‘ P50

—=— Néng Lugng do 20% bep+udn
turong tmg

—a— Nang Luong Tau Va Liy theo P50

6.0%

10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0

Ning Lugng TauVa (MJ)

Hinh 2. Mé hinh ndng lugng tau va
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D6 léch chuén cta nang lugng tau va o, dugc thé hién

nhu cong thuc 7:
oE, Y (0E, Y (oE, Y
G,y = ( "G, | +| ==0, | +| =0, 7)
oM ov o
Trong d6 0, o, va g lan lugt a do léch chuén cta khéi
luong chiém nudc clia tau co tai (ship loaded displacement
mass), van toc ban than tau va hé s6 tuong déi gitra khoi
lugng va van téc cla tau.

4. Tiéu chuan pha hay két cau

Céc tiéu chudn ap dung dé danh gia su pha hudy cda
két cau c6 thé thay déi tuy thudc vao muc tiéu va muc do
rti ro do méi du an quy dinh. Trong nghién ctu nay, két
cau bi pha hay cuc bd dugc gidi han dén khop déo -
“plastic hinges” va do sau vét Iom (bep) clia 6ng dugc
phat trién dua trén su va cham cla tau vao cac thanh két
cdu. Trong khi d6 phan tng clia téng thé két cau gian la
khéng dan héi va dugc tinh toan dua trén khép déo trén
cac thanh két cau bi va.

Trong tai liéu tham khao APIRP 2A LRFD [13], Uing suat
uén danh nghia (nominal bending stress) dugc thay thé
bang gi6i han chay déo trung binh F, tiéu chuan dé danh
gia phan tir két cau dudi té hgp gitta Momen udn va kéo,
Momen udn va nén lan lugt dugc trinh bay trong cong
thuic (8) va (9):

— 2 P 1/2
I =—cos n(f’ﬂ+ {fb)J +[beJ <0 (8)
27 ))"|UF )R
B ) 512
I =—cos n[f"ﬂ+ (fh}J +[f”j <0 9
2\ v )" |\F) T F

Néu ty s6 gilta ing suat nén va Ung suat mat én dinh
cla phan tlr két cau I16n hon 0,15, phuong trinh (10) sau
day c6 thé dung dé thay thé cho (9):

1
2 277
F = f; C’”y'fby /F‘} szf;n / F;:

F—+ +
i 2
F‘ey F’By

Céc ky hiéu trong cac phuong trinh (8 - 10) c6 thé
tham khao tiéu chuan API RP 2A LRFD nam 1993 [13].

Dé danh gia cac vét 16m (bep) cla 6ng dua vao
ty 1& gitta d6 sau vét 16m (bep) I6n nhat va dudng kinh
6ng. DNV RP F107, 2001 [11] quy dinh do sau vét 16m
(bep) t6i da dugc ldy bang 20% cla dudng kinh éng bi
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hdp thu nang lugng va ti tau. Phuong trinh (11, 12) chira
nang lugng hap thu gidi han clia két ciu tao vét [om:

(E,),. =2.236F,Dr* (11)
(Ep),,. =0313F, (Dr)" (12)
Trong do:

(E,) . :Néanglugng hap thulén nhat cla két cau tao
vét [6m

D: DPudng kinh éng
t: Chiéu day 6ng
5.Nang luogng hap thu cta két cau

Dé xac dinh nang lugng uén (bending energy) két cau
gian c6 dinh thép, mé hinh téng hap gém coc - khéi chan
dé - khéi thugng tang dugc phat trién dua trén phan mém
SACS 5.3. D€ tinh toan nang lugng tau va, phan tich Iay
tién phi tuyén (non-linear progressive analysis) dugc thuc
hién trén Module SACS - Collapse, trong dé tiéu chuén
danh gia phan ti két cau pha hay dugc gidi han trong su
phat trién clia khép déo. K&t qud tinh toan ti phan mém
trén cho thay tai budc 31 da xuat hién khdp déo dau tién.
Két qua chi tiét xem thém muc “Mot sé két qua tinh toan
ti phan mém SACS version 5.3” (muc 8.2).

Hinh 3. Két qua tai budc 31 - khdp déo bét ddu xudt hién

Nang lugng tao ra uén cta két cdu dugc tinh toédn
dua trén phan tich Iy ti€n phi tuyén, dugc ké dén chuyén
vi tdng thé clia gian théng nhat gém khoi chan dé - khai
thugng tang va coc véi chuyén vi cuc bd clia phan tir két
cau bi va cham va cac phan tl xung quanh. Trong khi d6
nang lugng lam 6ng bi [6m (bep) dugc tinh toan dua trén
phuong trinh Amdahl [5] cho 6ng c6 ty s6 gilta dudng
kinh va chiéu day ?gso, nguagc lai phuong trinh Ellinas

va Walker sé dugc ap dung. Két qua dugc thé hién trén
Hinh 4.
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Hinh 4. Néng luong hdp thu uén va bep cta két cdu

D6 thi Hinh 4 thé hién nang lugng gay udn va ning
luong gay ra I6m (bep) clia phan ti két cau clla moét gian
¢6 dinh thép trong vung bién Viét Nam. Gidi han cla bai
bdo chua st dung phan tir hitu han dé miéu ta rd su bién
dang 16m ctia 6ng, ma chi tinh toan chiéu sau vét 16m dua
vao phuong trinh (2, 3).

6. Panh gia xac suat pha hay cia két cau

Xac suat pha hay P,cla két cdu éng chinh hoac éng
nhanh cda két cau bi tau bé va cé thé dugc xac dinh bang
cach s dung phuaong phap trang thai giéi han dugc moé
ta bang so dé giai thuat Boolean (Hinh 5).

!

Hinh 5. Gidi thudt Boolean ddnh gid xdc sudt phd hay
phdn ta két cdu

E, +E,

Cac dai dién trén c6 thé dugc thé hién véi cac phuang
trinh (13) va (14), trong dé E, va E, tuong ung la nang
lugng can thiét dé két cdu hap thu tao ra uén (chuyén vi)
va lom (bep).

Z=E,~E, =(E,+E,)-E, (13)
5.~ |ei+03)o ta
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T phuong trinh (13), xac suét pha hay két cau P dugc
xac dinh khi Z < 0, c6 nghia la nang lugng can thiét dé két
cau hap thu tao bep va uén.

Dua trén nguyén ly trén ta xac dinh dugc xac suat pha
huy két cau P do tau va la dién tich phan gach chéo nhu
Hinh 6.

Trong d6 E, la ndng lugng can thiét dé tao bep va udn.

Két qua tinh toan da dugc trinh bay trén Hinh 2, muc 3
clia bai bao.

A Néang lugng can thiét két cdu hap thu
o tao bep va uén

P% ,- ™
o . la

rd '-\
’ ‘:_\."~| Ham mat d6 phé nang lugng tau va

..\

o.. : ’ 2 <« Pr

E¢

Hinh 6. Xdc sudt phd huy két cdu P,dudi tdc déng tau va
7.Kétluan

Vi dir liéu gidi han tau thuc té thu thap dugc, nghién
clu chi 6 thé trinh bay két qué so bo vé déng nang cua
tau va xac suat ctia su pha hay ctia két cdu dudi anh hudng
cla tau va cham bang phuong phép xac suat théng ké.
Tuy nhién, phuong phép trinh bay van c6 thé dugc tham
khdo nhu mét tai liéu hudng dan cho viéc danh gia két
cdu cdng trinh bién, dac biét 1a phan ti&r 6ng chinh va cac
thanh giang clia gian ¢6 dinh bang thép dugi tac dong
cla tau va. Nghién cutu c6 thé chi tiét va chinh xac hon

bang cach cap nhat cac s6 liéu théng ké tau hoat dong va
s6 lugng mau gian nghién cdu.

Nghién ctiu cho thay dua trén tiéu chudn phé hay cta
20% ty s6 do sau vét 16m va pha hty déo cuc bé cua két
cdu bi va cham, xac suat pha hay éng chinh xap xi 10%
cho téc d6 tau trung binh (P50) va 57% cho t6c d6 tau
P95 (Hinh 2). Nhiing phat hién nay cho thay hon 50% 6ng
chinh cda gian sé bi pha huy trong truéng hgp tai nan
(P95) do tau va, va xac suat pha hay khoang 10% trong
diéu kién tau van hanh (P50).

Hon nia, nghién clu cling cung cap cai nhin sau sac
cho nha khai thac trong vung bién Viét Nam trén cac tiéu
chuédn ndng lugng tau va (Boat impact Energy) trong thiét
ké, danh gia két ciu gian c6 dinh bang thép, dac biét la
cac 6ng chinh, 6ng nhanh va gia cap tau chiu cac tai trong
su ¢ ma trong quy dinh hang hai chua dé cap téi. Thém
vao dé, bai bao nghién ctu sau hon vé nguy ca pha hay,
khia canh kinh t€ do d6 dé dap (ng cac tiéu chuén trén
muic d6é rdi ro chap nhan dugc.

8. Phu luc
8.1. Gidi thich ky hiéu:
0), - P50 va P95
P50=P(0<x<x,)= jo F(x)dx
P95 =P(0 < x<x,5) = jo £ (x)dx
Bién ngau nhién x - Van téc cla tau
Ham phan bé tich Ity £(x) :J' :f(x)dx

Ham mat do xac suat f(x) tuan theo ham phan phéi
Weilbull

10

09 - Ham phan phéi
xac suat

0.8 1 (CDF)

0.7

0.6 -

0.5
04 -
03
02
0.1 1
0.0 -

10.0%

8.0% -

6.0% -

Ham mat dé

- 1
4.0% Xac suat

Mo X
000 600 1200 1800 2400 30.00 36.00 42.00

Hinh 7. Ham phan phéi xdc sudt va mdt do xdc sudt
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8.2. Mét sé két qud tinh todn tir phdn mém SACS Version 5.3

Step

19
19
20
21
21
v21
21
21
22
23
23
23
23
23
23
23
24
24
24
24
24
24
24
25
25
25
25
25
25
25
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31

31

Cond

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

500

Factor

36.00
36.00
38.00
40.00
40.00
40.00
40.00
40.00
42.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
46.00
46.00
46.00
46.00
46.00
46.00
46.00
48.00
48.00
48.00
48.00
48.00
48.00
48.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00

60.00

Tom tat cac su kién dac biét (trich)

Joint Member
Plate
BIO1L103
L203 BIO1
1521103
180 130
BIO1L103
L203 BIO1
LIO1 P103
P303 LIO1
1521103
202 L103
BIO1L103
L103 180
L203 BIO1
L203 BIO1
LIO1 P103
P303 LIO1
1521103
1521103
180 106
180 130
L103 180
LIO1 P103
P303 LIO1
152L103
202L103
BIO1 L103
BIO1 L103
L103 180
L103 180
L203 BIO1
106 105
106 130
106 130
106 130
106 130
107 106
107 106
107 106
107 106
107 106
107 106
107 106
108 W100
108 W100
108 W100
108 W100
108 W100
108 W100
108 W100
108 W100

115 W100

(M)

0.000
8.100
3.193
0.000
0.545
6.954
0.000
12.047
2.761
9.163
0.000
0.000
5.808
8.100
0.578
10.362
2.329
3.193
0.830
0.649
0.079
0.000
12.047
1.897
7.886
0.545
1.089
0.159
0.556
6.954
8.266
2.968
3.710
4.452
5.194
0.000
0.300
0.600
1.120
1.640
2.160
2.681
0.000
0.046
0.092
0.138
0.183
0.229
0.275
0.321

0.000

Subseg

00O NO UL WN-=NO UL WN=0NO U 0O0KWOWWWNODOOOL—=NNNUOUNNNUOUN="—=OVOWWOWW—=0N—= OO —

—_

Plasticity

0.167
0.083
0.083
0.083
0.083
0.083
0.167
0.167
0.083
0.083
0.333
0.167
0.083
0.333
0.167
0.083
0.167
0.333
0.083
0.167
0.083
0.333
0.333
0.083
0.083
0.333
0.167
0.083
0.083
0.333
0.333
0.167
0.250
0.583
0.750
0.333
0.167
0.750
0.667
0.583
0.333
0.250
0.917
0.917
0.917
0.833
0.833
0.833
0.833
0.833

1.000

Event

Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Plastic
Hinged xuat hién khaép
déo dau tién
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Nang lugng két cdu hap thu
Work Report (KILOJOULES)

Load Structure Ship Toatal

Step Cond FactorJoint  Work X Work Y Work Z Total Stern Broadside Stern Broadside
1 Bl 1.00 BIO1 1.25 5.02 0.00 6.27 0.00 0.00 6.27 6.27
1 BI Sum Joints 1.25 5.02 0.00 6.27 0.00 0.00 6.27 6.27
2 500 2.00 BIO1 10.31 28.27 0.00 38.58 0.00 0.00 38.58 38.58
2 500 Sum Joints 10.31 28.27 0.00 38.58 0.00 0.00 38.58 38.58
3 500 4.00 BIO1 27.52 57.85 0.00 85.37 0.00 0.00 85.37 85.37
3 500 Sum Joints 27.52 57.85 0.00 85.37 0.00 0.00 85.37 85.37
4 500 6.00 BIO1 52.88 93.76 0.00 146.64 0.00 0.00 146.64 146.64
4 500 Sum Joints 52.88 93.76 0.00 146.64 0.00 0.00 146.64 146.64
5 500 8.00 BIO1 86.40 136.00 0.00 222.39 0.00 0.00 222.39 222.39
5 500 Sum Joints 86.40 136.00 0.00 222.39 0.00 0.00 222.39 222.39
6 500 10.00 BIO1 128.08 184.58 0.00 312.65 0.00 0.00 312.65 312.65
6 500 Sum Joints 128.08 184.58 0.00 312.65 0.00 0.00 312.65 312.65
7 500 12.00 BIO1 177.93 239.51 0.00 417.44 0.00 0.00 417.44 417.44
7 500 Sum Joints 177.93 239.51 0.00 417.44 0.00 0.00 417.44 417.44
8 500 14.00 BIO1 23593 300.77 0.00 536.71 139.26 16.61 675.96 553.32
8 500 Sum Joints 23593 300.77 0.00 536.71 139.26 16.61 675.96 553.32
9 500 16.00 BIO1 302.05 368.32 0.00 670.37 481.55 190.87 1151.92 861.24
9 500 Sum Joints 302.05 368.32 0.00 670.37 481.55 190.87 1151.92 861.24
10 500 18.00 BIO1 376.21 442.12 0.00 818.33 858.79 382.92 1677.13 1201.25
31 500 Sum Joints 3620.30 = 3300.86 0.00 6921.16 447587.12 10048.69 45450831 16969.85
51 500 Sum Joints 6966.01 6698.08 0.00 13664.09 859384.88 15078.73 873049.00 28742.82
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