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Tém tat

Bai toan kiém tra mdi 1a mot bai toan quan trong trong cac budc thiét ké két cAu khdi chan dé gian khoan cb
dinh bing thép kiéu Jacket. Tuy nhién, hién nay dé danh gia hiéu ting dong thi hau hét céc tai liéu méi chi diing
& viéc danh gia thong qua ty s6 phan ting dong so v6i phan tng tinh. Trong khi d6, d6i vdi bai toan kiém tra
moi thi dich cudi ciing 1a xdc dinh dudc tdng ty s ton thit moi. Bai bdo nay sé trinh bay cich danh gid hiéu
ting dong clia tai trong séng tac dung lén két ciu Jacket trong bai todn mdi thong qua ty sd ton thit tich liy va
tién hanh khao sat cho 03 két cAu Jacket c6 dd sau nudc ting dan trong diéu kién bién Viét Nam.

Tir khod: hiéu ting dong; jacket; tai trong song; phan tich moi.

DYNAMIC EFFECTS OF WAVE LOADS IN FATIGUE ANALYSIS OF FIXED STEEL STRUCTURE
Abstract

The fatigue analysis problem is an important problem in the designing steps of the Fixed Steel Jacket Structure.
At present, for the dynamic effect assessment, most of the documents are only evaluated based on the ratio
of the dynamic response and the static response. However, the fatigue analysis is based on the total of fatigue
damage ratio (or fatigue life). This article presents a method for evaluating dynamic effects of wave loads on
the Jacket Structures in the fatigue analysis through cumulative damage ratio and examines 03 Jacket Structures
with an increase in water depth in the Vietnamese sea conditions.
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1. Dit van dé

Trong tinh todn két cAu cong trinh bién, hiéu ting dong cia tai trong séng DAFp dudc xac dinh
bing ty s6 clia phan ing dong so vdi phan ting tinh [1-3] cu thé:
Phan ting ddng & muc thi p

Hiéu ung dong DAFp = !
1¢u ung dong b Phan ting tinh é mdc thu p M
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trong d6 phan ting dong & mic thif p c6 thé 1a chuyén vi, ndi luc, ung suit, UC, ... khi gidi bai todn
dong luc hoc; két qua phan tng tinh & miic thi p c6 thé 1a chuyén vi, ndi luc, tng suét, UC, ... khi
giai bai toan tinh.

Khi gidi bai todn theo mo hinh tua tinh (md hinh gan ding) thi hiéu ting dong dugc xac dinh tir
viéc gidi bai toan mot bac tu do cho két qua nhu sau [2-5]:

1
\/(1 —02)* 4 (2£Q)°

Tuy nhién, d6i v6i bai toan kiém tra moi thi dich cubi cung 1a x4c dinh dudc tdng ty s6 ton thit
mdi, do vay viéc ddnh gid hiéu ting dong trong tinh toan kiém tra mdi dua trén cong thiic s6 (1) hoic
(2) 1a chua théa dang ma phai danh gia hiéu ting dong thong qua ty s6 ton thit moi. Lic nay hiéu ing
dong trong tinh toan ki€m tra méi dudc ky hiéu 1a DAFy.

Tiép theo cc két qua nghién cifu truéc diy ctia nhém tic gia [6-9], trong bai bdo niy, nhém tic
gié trinh bay viéc nghién ctiu, ddnh gia hiéu ing dong cla tai trong séng trong tinh toan ki€ém tra moi
két cAu khdi chan dé cong trinh bién cb dinh bang thép kiéu jacket, thuc hién khio st tinh todn & cic
do sau nuéc khac nhau, ting dan.

DAFys = DAF =

2)

2. Hiéu ting dong doi véi bai toan moi
Xét diéu kién kiém tra khong bi pha hiy méi: [2, 3, 10]
D < [D] (3)

trong d6 D 12 tdng ty s6 ton that mai tich luy tai thdi di€ém khai thac bt ky; [D] 1a ty s6 tén that méi
gdy pha huy (t6n thit moi cho phép).

Nhu trinh bay & muc 1, cong thiic (1) va (2), tim dudc: 6p = DAFpo;, (Op, 6; 12 ing suit dong va
ting sudt tinh). V6i mdi thong sb song thi j (H;, Tj,n;) trong tinh todn ta xdc dinh dugc ty sd ton thét
modi thd j nhu sau:

% — njaSy; = nja(S;* DAFp,)" = Dy;(DAFp,)" 4)
J

Dp;=
trong d6 chi s j thé hién cdc thong s6 clia con séng thi j; Dp; 1a ty s6 sb ton thit méi dong; Dy la ty
s0 s t6n thAt moi tinh; 1 12 s6 chu trinh tng sult; N; 12 sd chu trinh gdy pha hily moi; a,m la thong sb
phu thudc vit liéu, xac dinh dua vao dudng cong méi S-N; S 12 s gia ting suit, S = AG = Omax — Omin-

Xét cho 1 con séng thy j, hiéu ting dong trong bai todn mdi d4nh gid thong qua ty s tdn thit mdi
thd j dudc xac dinh nhu sau:
Dp;
DAFy; = — = (DAFp;)" o)
Dtj
v6i DAFp; dugc xdc dinh theo cong thuc s6 (1) hoic (2) tiry thudc vao viéc Iva chon giai bai toan theo
mo hinh dong hay mo6 hinh tya tinh.
Trong thuc té két cAu ludn chiu tic dung ctia nhiéu nhém tai trong khic nhau, do d6 tdng ty s6 tén
thit méi tich liiy trong mot trang thai bién ngin han thi i, gdm M; nhém ting sut [2]:

Di=Y 6)
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Liic nay, hiéu ing dong trong bai toan mdi cho mot trang thai bién ngan han thi i dudc xac dinh
nhu sau:
Dpi

DAFr = D
i

(7

Téng thit mdi tich liy, tudi tho maéi theo luat Palmgren-Miner, tudi tho mdi tai diém néng khio
sat c6 ké dén hé s an toan trong 1 don vi thoi gian, gdm M trang thai bién ngan han lan lugt dugc
xac dinh theo cong thic (8), (9) va (10) nhu sau [2, 3, 10]:

M M ni
D= ZD XY (®)
i=1j=1""Jt
t=1/D )
M M D -
Tomin = TrL = |D J! sec (10)
FL= | }{;{;TﬁNﬁ} (sec)

trong d6 [D] 1a ty sb tdn thit mdi gy phd hity, 14y theo tiéu chuin ap dung tinh todn. Theo Palmgren-
Miner [D] = 1. Theo céc tiéu chudn quy pham, [D] phu thudc hé sb an toan. Vi du nhu API [11] hé
s6 an toan bang 2 thi [D] = 0,5, theo DnV [12] thi [D] = 0,3 & ving dao dong nudc va dudi nudc; p;;
12 ty 1€ % thoi gian clia nhom ting suat S; trong trang théi bién thi i; T;; 12 chu ky ctia nhém ting sult
S; trong trang thdi bién thi i; Nj; 1a s chu trinh ciia nhom ting suit S; gdy phd hily méi (theo dudng
cong S-N). Viéc kiém tra tinh toian mdi trong bai bio ndy dudc thuc hién theo so do thuit toan nhu
trinh bay & Hinh 1.

3. Két qua tinh toan khao sat

S6 liéu dau vao chinh bao gdm: s6 liéu vé két ciu cong trinh, s6 liéu vé dicu kién séng bién phuc
vu tinh toan ki€ém tra moi. Cu thé, sé tinh toén kiém tra cac két ciu gian dd dau giéng véi s6 liéu dau
vao dugc trinh bay trong Hinh 2 va Bang 1, 2.

Bang 1. Thong s6 co ban két cAu céc Jacket thuc hién tinh toan

Thong s6 chinh Jacket 1 Jacket 2 Jacket 3
Do sau nuée (m) 65 90 120
Kich thu6c thugng tang (m) 24 x 28 24 x 28 24 x 28
S6 lugng 6ng chinh 4 4 4

S6 lugng vach ngang 4 5 6
Pudng kinh dng chinh (mm) 1650 x 25 1965 x 30 2290 x 40
Trong lugng thugng tang (T) 1680,3 1680,3 1680,3
Trong luc khdi chan dé (T) 35264 4951,9 7804.,8
Chu ky dao dong riéng-Operating (s) 2,144 2,800 3,287

St dung phan tich két ciu bang phan mém SACS, két quéa dau ra dugc trinh bay trong bai bao nay
s& bao gom: céc két qui DAF, DAFp, va tudi tho moi (FL) cho cic két cAu Jacketl, Jacket 2, Jacket
3. Cu thé, sé thé hién 6 Hinh 3-7 va 8 & duéi day.
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(a) Jacket 1, dd sau nuéc: 65 m; (b) Jacket 2, d6 sau nudc: 90 m; (c) Jacket 3, @ sau nudc: 120 m

Hinh 2. So d6 két cAu cic gian dd dau giéng thuc hién khéo sat

D4 thi Hinh 3 ctia Jacket 01 (dp = 65m) thiy DAFp hau nhu nhé hon DAFps. O d6 thi Hinh 4 ctia
Jacket 02 (dp = 90m) nhén thdy DAF), c6 gié tri xap xi bang va 16n hon DAFys. Dén db thi Hinh 5
clia Jacket 03 (dp = 120m) thi hau hét cac DAFp c6 gia tri 16n hon DAFps.

Déi vé6i gid tri tén thit mdi (D) va tubi tho médi (FL), qua cic do thi Hinh 6 ctia Jacket 01 (dp =
65m), d6 thi Hinh 7 cta Jacket 02 (dy = 90m), dd thi Hinh 8 ctia Jacket 03 (dyp = 120m) nhén thiy
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Bang 2. Thong s séng phuc vu tinh todn ki€m tra méi [13]

Chu ky séng - Ti (s) TONG
141 423 705 987 12,69 1551 1833 21,15 2397 26,79 29,61 32,43 3525 38,07 40,89
13,875 2 2
13,875 4 14 18
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11,625 s a4 128
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2 1875 0 206 1462 279 14 4071
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g 6375 233 9401 3758 878 93 7 14370
£ 5625 1075 17621 7007 1806 165 22 1 27697
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Hinh 5. Biéu dién tuong quan giita DAF vi DAFp - Jacket 03
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Hinh 8. Biéu dién tuong quan tudi tho moi - Jacket 03

gid tri (D) va (FL) ciing ¢6 sy bién ddi tuong thich véi céc gid tri clia DAFys va DAFp nhu trinh bay &
trén, tuy nhién sy chénh léch 1a rit 16n. Cu thé, dbi vdi 1 con séng: DAFr = (DAFp or DAFys)™, véi
m = 3 ldy theo dudng cong S-N ciia tiéu chuin API [11].

4. Két luan

Déi véi bai todn ki€ém tra moéi, khi danh gid hiéu ting dong (DAFr) can thiét phai danh gid hiéu
ting dong thong qua ty sb tdn thit mdi & mo hinh tinh dong so véi mo hinh tinh vi lic ndy DAFr sé 1a
rit khéc va 16n hon nhiéu so v6i DAF (hoic DAFp) - ddnh gid hiéu ting dong truyén thong.

Nhu phan tich & trén, hiéu ting dong clia séng trong tinh todn kiém tra méi 12 16n, do d6 trong tinh
toan moi nén thuc hién tinh todn dong sé cho két qua st thuc hon.

Cung véi cac nghién ctu truée diy & [6-9] cua nhoém tac gia, cling nhu nghién cifu cua cac tac
gia, tai liéu khac da tham khao, ... nhém tic gia sé tiép tuc nghién citu hoan thién hon cdc vin dé
hiéu dng dong cia tai trong séng 1én két cAu cong trinh bién cb dinh bing thép kiéu Jacket nham dua
ra 15i khuyén cho cdc tinh toan thuc t& khi 4p dung tng véi diéu kién bién ctia Viét Nam.
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