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Tém tat

Cong trinh bién tu niang (jackup) trong trang thai di chuyén 12 mot dang cdng trinh bién néi, kich thuéc 16n.
Cic tiéu chudn hién nay méi chi quy dinh tinh toan véi cac mo hinh tuong duong theo phuong phap phan ti hitu
han ma chua xét dén sy 1am viéc dong thdi cia cac két cAu nhu trong mo hinh tong thé. Mit khéc tai trong séng
tac dung 1én cong trinh bién tu nang kich thudc 16n trong trang théi di chuyén bao gdm tai trong séng nhiéu xa,
biic xa va thudng dudc xic dinh biang phudng phap phan tit bién. Bai bdo nay trinh bay thuit toan tong quat két
hop phuong phap phan ti bién va phuong phap phan ti hitu han d€ tinh todn tdng thé cong trinh bién tu niang
trong trang thai di chuyén va dp dung cu thé cho mot cong trinh bién tu nang dang xay dung trong diéu kién
bién Viét Nam.

Tir khod: gian khoan tu niang 400 ft; trang th4i di chuyén; tinh todn tdng thé.
GLOBAL ANALYSIS OF JACK-UP 400 FT IN TRANSIT CONDITION
Abstract

In transit condition, Jack-up Rig is a type of floating marine structure with large dimensions. The current
standards have just regulated calculating in the equivalent models according to the Finite Element Method
(FEM), without consideration of structure’s simultaneous work as in the overall model. Wave loads that include
diffracted, radiated wave loads acting on large-sized Jack-up Rig in the transit condition are usually determined
by the Boundary Element Method (BEM). This article indicates general algorithm combining FEM and BEM
so as to compute overall Jack-up Rig in the transit condition and apply specifically for a Jack-up Rig be erecting
in Vietnamese sea condition.

Keywords: overall jack-up rig 400 ft; transit condition; global analysis.
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1. Gidi thiéu

Gian khoan tu nang 400 ft (Hinh 1) c6 khéi lugng két cAu va thiét bi khoang 18.000 tin va c6 kha
niing chit tdi 1én t6i 2.995 tAn d€ phuc vu cong tic khoan thim do va phuc vu cic hoat dong ctia gian
trén bién. Mot sb thong s6 chinh clia gian khoan tu nang 400 ft nhu sau:

Gian khoan tu nang 400 ft c6 kha ning hoat dong trong ving bién sau toi da 400 ft (~ 120 m),
chiéu dai chan dugc thiét ké 16n nhit 12 167 m (bao gdm dé chan), c6 thé khoan t6i giéng dau c6 do
sau 9000 m. Trong trang thai van hanh, gian khoan tu nang 400 ft c6 thé hoat dong trong diéu kién
moi trudng c6 chiéu cao séng 1én téi 22 m, chiu dude gié bio cip 12.

Gian khoan tu nang khong thé tu hanh, d€ di chuyén giita cac vi tri khac nhau trén bién can c6 su
h tr¢ clia tau kéo (goi la di chuyén uét) hodc st dung phuong tién chuyén chd (goi 1a di chuyén kho).

“Tac gia chinh. Pia chi e-mail: cuongdq.vctb @ gmail.com (Cuong, D. Q)
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k.

Hinh 1. Hinh 4nh thuc té gian khoan tu ning Hinh 2. M6 hinh tuong duong dé phén tich gian khoan
ndi trén bién tu nAng trong trang thdi di chuyén [1, 2]

Hién nay, céc tiéu chuin tinh toan gian khoan tu ning trong trang thdi di chuyén uét [1, 2] (Hinh 2),
viéc tinh toan chi dugc thuc hién cho cic cAu kién riéng 18 (chan hoic than) dua vao md hinh tuong
duong ma chua xét dén su 1am viéc dong thdi ctia c chan va than, do d6 viéc kiém tra bén cuc bd cho
két cAu than chiu luc thiiy dong va tdi trong khic chua dugc xét dén. Bai bao dua vao céc ly thuyét
s6ng nhiéu xa, biic xa d€ xic dinh luc thily dong va luc quan tinh theo phuong phdp phan ti bién, sau
diy chuyén cdc luc nay vao mo hinh t&ng thé (bao gdm két cu than, chan, dé chan va céc chi tiét lién
két than v6i chan) d€ tinh todn va kiém tra bén két ciu chan va vo theo céc tiéu chudn hién hanh.

2. Cd s 1y thuyét d€ tinh toan két chu gian khoan tu nang trong trang thai di chuyén
2.1. Tdi trong song va luc qudn tinh

a. Dinh nghia cic chuyén dong (Hinh 3)

z
Dich chuyén
1. Dich doc (theo phuong X)
2. Dich ngang (theo phuong Y)
3. Dao dong ding (theo phuong Z)
(¢ Xoay

4. Lac doc (quanh truc X)
5. Lac ngang (quanh truc Y)
6. Xoay két cAu (quanh truc Z)

Hinh 3. Dinh nghia hé truc toa do va ciac phuong
chuyén dong

b. Phuong trinh chuyén dong
Phuong trinh chuyén dong t6ng quét c6 dang [3]:
(M+A)U +CU + KyysU = F (1) (1)
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trong d6 M 12 ma tran khéi luong két cAu trong toa do tong thé; A 12 ma tran khéi lugng nuée kém véi
céc thanh phan A;; tuong ting dugc tinh theo ham thé séng buic xa ¢,; va n; 1a véc to phép tuyén clia
phan tif ¢6 dién tich dS trén bé miit ngdp nuée S ctia két cAu:

Aij =Re PffSDrjnidS (2)
So

trong d6 C 12 ma trin can véi cdc thanh phan C;; dugc xdc dinh theo ham thé song bic xa ¢,; (b6 qua
4nh hudng can nhét ctia moi trudng va can ndi két ciu) dudc xdc dinh theo cong thic sau:

Cij =1Im wpffgorjnidS 3)
So

trong d6 w 1a tan sb séng c6 ké dén anh hudng ctia dong chay thong qua hiéu ting Doppler phu thudc
vao van toc dong chdy va géc hop bdi chiéu ctia dong chdy va anh hudng clia van tdc chuyén dong
cong trinh va p 12 khéi lugng riéng ctia nuée bién.

Kjys 1a ma trdn do cing thiy tinh, dugc thiét 1ap bdi cac luc phuc hoi hay luc thiy tinh tic dung
1én mit uét S khi két cAu thuc hién cic dao dong lic. Céc luc phuc hdi nay c6 xu huéng dua cong
trinh trd lai trang thai can bﬁng ban dau. Cu thé:

00 O 0 0 0
00 O 0 0 0
] 0 0 Ks3 Kzs Kzs O
Kiys = 0 0 Ku3 Kis Kis Kae @
0 0 Ks3 Kss  Kss  Kse
00 O 0 0 0
trong do
K33 = —pgfn3dS; K45 = K54 = —pgf(X - Xg) (Y - Yg) n3dS
S() SO
2
Ksy=—pg | (Y= Yg)nsdS: Kuu=-pg | (Y=Y,) nsdS +pg(Zs - Z)V
So So (5)
2
Kss=—pg | (X = X,)n3dS; Kss=—pg | (X =X,) nadS +pg(Zs - Z,) V
So So
K46 = —pg (ZB - Zg) Vv, Ks¢ = —pg (YB - Yg) v

U, U 1an lugt 1a véc to thanh phan vén tdc va gia toc chuyén dong clia hé.

F(f) 1a véc to tai trong song tic dong 1én than ndi cta két cAu, bao gdm luc séng t6i (F;) va luc
séng nhiéu xa (Fp). B qua anh hudng ctia cdc yéu t6 thily dong bac cao, thanh phan chuyén dong
thi j ctia véc to luc séng bic 1 tic dung 1én két cAu dudc dic trung bdi ham thé van toc ¢ ()_() tai diém
X = (X, Y, Z) dudc xac dinh nhu sau:

Fj:F1j+FDj (6)
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trong d6 Luc song téi Froude-Krylov, x4c dinh theo:

F[j = —iwpfgo; ()_()nde (7)
So

Luc séng nhiéu xa, xdc dinh theo:

Fuj = —iwp f ¢4 (X)n;ds (8)
So

trong d6 ¢, ¢4 1an ludt 1a ham thé séng t6i, nhiéu xa sé dudc xic dinh & muc ¢ duéi day.
c. Xdc dinh thé van toc [3, 4]

Séng dugc dic trung bdi ham thé van toc ¢ ()_() dé tinh todn gia tri séng nhiéu xa, biic xa va cdc hé
s6 trong phuong trinh (1) dudc gia thiét v6i cac diéu kién dudi diy trong hé truc toa do géc (OXYZ,
Hinh 3):

Cong thic Laplace:
B 6290 (9290 8290

= — + — + — 9
YT ox: T o oz ©)
Ap dung cho moi mién uét trén két ciu.
Phuong trinh diéu kién bién mit thodng:
0
—w2¢+ga—§=0, Véiz=0 (10)
Piéu kién bién tiép xic:
O —iwn; cho ham thé séng biic xa
— =9 0 ) < (11)
on —a—‘p cho ham thé séng nhiéu xa
n
Phuong trinh diéu kién bién ddy bién do sau d:
0
-0, viz=d (12)
0z

Véi diéu kién bién xa vo cung thi diéu kién 4/x2 + y2 — oo can dua vao phuong trinh biic xa.
D& xdc dinh ham thé van toc séng. St dung phuong trinh Laplace, cdc diéu kién bién néu trén va
Ham Green’s [3, 4], khi d6 ham thé dudc viét nhu sau:

¢(0)= 4 [ o6 (xea)as (13)
So

Thay cong thiic (13) vao cac cong thic (2), (3), (7), (8) thu dudc cac gia tri A;;, Cij, Fyj, Fy; dé
gidi phuong trinh chuyén dong (1).
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d. Luc quén tinh

Sau khi c6 céac thanh phan chuyén dong lic ctia trong tim hé dugc xac dinh tif phuong trinh chuyén
dong (1), cac thanh phan nay giy ra luc quan tinh tai diém dit khdi lugng thi i cla cac két cAu clia
thudc hé dugc xac dinh theo cac phuong trinh sau [5]:

Lyc quén tinh doc truc x:

Figx = —mja;, VOia; =acospf (14)
Luc quan tinh li tAm:
Fig, = —m; (FiQix) (15)
Luc quén tinh tiép tuyén:
Fia) = —m; (riwz) (16)

Luc quén tinh theo truc x do cdc thanh phan gia toc tinh tién va gia tbc xoay giy nén:
Fi.=—-m; (aix + b sina + wzri cos a) (17)

trong d6 6;, 1a géc nghiéng do chuyén dong lic ctia khéi lugng thi i quay quanh truc x (rad) (Hinh 4).
Luc qudn tinh theo truc y dudc biéu dién tuong ty nhu truc x.

TAM QUAY X

Hinh 4. Luc quan tinh trong hé truc toa d cau

2.2. Phdn tich tong thé'két cdu gian khoan tu ndng sit dung phuwong phdp PTHH

MBb hinh téng thé gian khoan tu nang bao gdm céc két ciu than, chan va dé chan. Cac két cu nay
dugc mo hinh bang phan tif tim v va thanh lién két v6i nhau tai niit. Phuong trinh phan ti hitu han
trong hé toa do tdng thé ctia két cAu gian khoan tu niang c6 dang:

[K]{Xn} = {P} (18)

trong d6 [K] 12 ma trin do cing tdng thé ctia két ciu; {Xy} 12 véc to chuyén vi cic niit két cAu; {P} 1a
véc to luc nit; {P} = Y P;, trong d6 P; bao gdm: Luc séng, dong chay tai cdc nit thudc mit uét clia
than: dugc x4c dinh trong muc 2.1 va chuyén sang mo6 hinh PTHH sé dugc trinh bay & muc 2.3; Tai
trong gi6 1én chan va than: Pudc tinh ton theo tiéu chuin [2]; Phan Iuc clia cic két cAu phu: dudc tinh
toan riéng ting két cAu va nhap vao vi tri lién két gitta chiing va than; Tii trong cong nghé, thiét bi:
cong nghé va thiét bi dic trung bdi gid tri va toa do trong tdm dudc cho trong [6], tai trong nay dudc
nhap vao cic vi tri tuong ng trén mit bing cong nghé; Luc quén tinh: dugc tinh todn trong muc 2.1.
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2.3. Chuyén cdc lyc thity dong, thity tinh vao moé hinh PTHH [3]

Két qua tir phuong phap phin ti bién can chuyén sang phan ti hitu han d€ tinh toan két ciu bao
gdm luc thiy dong, thity tinh do séng va luc quan tinh do dao dong lic. Su khéc biét 16n nhét giita 2
phuong phdp phan ti bién (PTB) va phuong phéap phan tif hitu han (PTHH) 1 viéc 1u6i chia khong
gibng nhau 1am cho qu4 trinh chuyén Iuc séng tif ludi chia phan tif bién sang 1udi chia phan ti hitu
han trd nén phiic tap hon. D€ gidi quyét vin dé nay ta c6 thé dung 1 thuit toan dé€ chuyén d6i chiing
nhu sau:

Budc 1: Két qua du ra clia phuong phdp phan ti bién 1a 4p luc 1én ludi chia phan ti bién:
Py, P,, ..., P, (Hinh 5(a)). Ludi chia PTB thudng tho, c6 kich thudc 16n (canh 16n nhét tir 2-5 m);

Buée 2: Quy 4p luc tai cac phan tif trén 1udi chia PTB vé gi4 tri 4p luc tai cdc niit trong 1udi chia
PTB tu cac dién tich quy d6i quanh nit PTB (Hinh 5(b));

Bude 3: T cdc vi tri va toa do da x4c dinh tif 2 md hinh, chuyén gid tri dp luc niit trong 1uéi chia
PTB sang gi4 tri 4p luc niit trong 1udi chia phan t hitu han theo phuong phap trong sb trung binh
(Hinh 5(c));

1

- Pl P5 o P1 P5 |
i o i i " 1 i3 3
Ap luc lén <= Ap luc lén- Lyc nat
PTB <~ P2 6 PTB ~ 7 % PTHH

- 7 7 4

Ludi chia_ Ludi chia_ / Z Ludi chia_
PTB \ P3 P7 PTB | P3 L Lycnit  PTB Lyc nat

- \ N PTB PTB

y P4 P8 9 P4 P8 R
(a) (b) (c)

Hinh 5. Minh hoa céc budc chuyén luc séng tit mo hinh PTB sang md hinh PTHH

3. Thuét toan tdng quat két hop giita phan ti bién va phan tit hitu han d€ tinh toan tong thé
gian khoan tu nang trong trang thai di chuyén

Hinh 6 12 thut todn téng quat dé tinh todn tong thé két cAu gian khoan tu ning trong trang thai di
chuyén két hop giita phuong phap PTB va PTHH. Ngoai ra, bai bdo con 1am 6 su khéc nhau gitta mo
hinh PTB va PTHH.

- M6 hinh PTB: Trong phuong phdp PTB xem két ciu 12 tuyét d6i cting dic trung bdi 1 chat diém
c6 céc trung vé khoi luong (t8ng khbi luong, diém dit va mo men quan tinh khdi lugng). Vi viy trong
mo hinh PTB chi can quan tim dén bé mit w6t ctia két cAu ma khong can quan tim dén céac két cau
khdc va hé théng gia cudng bén trong than chinh.

- M6 hinh PTHH: md hinh PTHH phuc vu cho viéc tinh todn két ciu, vi thé cdc két cAu trong mo
hinh can day dd va chinh x4c, tiy thudc vao kha ning xi Iy clia phan cing va phan mém tinh toan
ma Ia chon mo hinh tdng thé cho phii hop, thong thudng md hinh PTHH t6ng thé bao gdm két cau
chan, than va dé chan, cic két cAu con lai dugec md hinh dudi dang phan luc dit vao vi tri lién két giita
ching va than chinh.
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v

M® hinh phan tir bién

v

v

Md hinh khéi luong

Chia hréi phan tir hign

\ 4

<

M® hinh phan ti hitu han

\ A

Thiét lap théng s6 méi truong

v

v

Ludi chia phan hiru han

Giai phwong trinh chuyén dong

[

e

A

- Luc thuy tinh, luc song téi,
nhiéu xa, bic xa
- Gia toc (luc quan tinh)

- Tdi trong cong nghg, tai trong gio
- Phan lyc cua cac két cau phu
truyén xuong than chinh.

v

v

v

Giai két cAu theo phuong phap PTHH

v

Bo két qua chuyén vi ndi luc (tng suit trong cac phan tir

Hinh 6. Thuat toan két hop giita phan ti bién va phan ti hitu han dé kiém tra két cAu néi kich thuéc 16n

Bang 1. Pic diém cong trinh va thong s tinh todn

Quy mo6 két cAu gian khoan tu
nang 400 ft

Vit lidu ché tao gian khoan
tu nang 400 ft

Tai trong tinh toan

Chiéu dai 16n nhit cta than:
70,4 m

Bé rong 16n nhit ctia than: 76 m

Chiéu cao ctda than: 9,5 m

Mén nude tinh toan trong qua
trinh di chuyén : 7320 mm

Téng khdi luong két cAu, hang
héa thiét bi nuéc gian: khoang
24642 tan

Module dan héi: E = 20000
kN/cm?

Module dan héi trugt: G =
8000 kN/cm?

Gi6i han bén: F, = 345
kN/cm?

Khbi luong riéng: Fy,=1.85
T/m>

Tai trong thiét bi va cong nghé
trén gian theo Weight Control
Report (WCR) cua JU-2000E.

S6 liéu mai trudng:
Chiéu cao séng: H = 3m

Chuky song: T =6s

Van toc gio: v = 75 knots
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4. Ung dung kiém tra bén két chu than va chan gian khoan tu ning 400ft trong trang thai di
chuyén bang phan mém chuyén dung ANSYS/AQWA
4.1. Ddc diém cong trinh va sé liéu tinh todn (Bdng 1)

Pham vi tinh todn: St dung bd phin mém ANSYS/AQWA, mo6 dun Aqwa st dung phuong phap
phan ti bién tinh toan cac phan tng két cu, gia toc lic va cdc luc thity tinh ciing nhu thiy dong 1én
két cAu v6 than gian khoan tu nang. Mo dun Ansys static structure st dung tinh todn ndi luc, Ung suét
bién dang ctia cac phan ti két cAu. Ngoai ra st dung céc bang tinh bén theo [7] va [8] d€ ki€m tra bén
cho két chu chan va than cla gian khoan tu nang 400 ft trong trang thai di chuyén véi diéu kién moi
trudng trong ving bién Viét Nam.

4.2. Cdc mo hinh phuc vu tinh todn

D€ tinh toan két cAu gian khoan tu nang trong trang thdi di chuyén can 3 md hinh chinh.

Mo hinh khéi lugng (Hinh 7) d€ xac dinh céc dic trung vé khdi luong clia két cAu trong trang thai
di chuyén nhu tdng khéi luong, trong tim va mo men quén tinh khéi luong ctia két cAu lam dau vao
cho md hinh PTB.

Mb hinh PTB (Hinh 8): chi bao gdm két ciu v than tiép xiic truc tiép v6i nuée, phuong phap
PTB xem két ciu 1 tuyét d6i cting véi cac diéu kién bién nén & muc 2.1 d€ xac dinh luc séng va quan
tinh 1én két chu gian khoan ty nang.

M6 hinh PTHH (Hinh 9) 1a md hinh tinh ton truc tiép két ciu bao gdm két ciu than, dé chan va
chan. C4c tai trong tif mdi trudng dén cong nghé ... sé dudc md hinh héa 1én mo hinh PTHH.

[ X
.meg :»J‘ 1 t’
[Bl HeliDeck ] <] > %
B Contilever -
. Drillflocr
. Spudcan
- Ballast
Bl other

Hinh 7. M6 hinh khéi lugng gian Hinh 8. M hinh va chia lu6i PTB  Hinh 9. M6 hinh phan t& hitu han
khoan ty nang 400 ft gian khoan tu niang 400 ft gian khoan tu ning 400 ft

4.3. Lién két giita chdn va thdan [1]

Lién két giita chan va than rit quan trong 4nh hudng dén két qui ctia bai toan vi thé can mo ta
chinh xdc céc lién két nay. Céc vi tri dAn huéng trén va dudi c6 khoang hd tit 8-13 mm giita banh ring
va than, st dung cdc phan tif chi chiu nén cho 2 lién két nay. Trén thuc té, hé thdng cb dinh than chi cb
dinh theo phuong Z (phuong nang ha) va X (dich chuyén sang 2 bén) nén ta st dung phan ti c6 gidi
phéng mod men ca 3 phuong va dich chuyén theo phuong Y (hudng vao). Tai 1 thoi di€ém nhét dinh,
lién két nang ha (Pin) khong hoat dong nén khong dudc mo ta trong so dd tinh. Cac Hinh 10, 11, 12
sau day mo ta lién két gitta chan va than gian (cAu tao trén thuc té vi mo hinh héa trén phan mém).
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Lién ket chan Mﬂh
vi thin
‘ ; — Ket cau air
Dan hwéng trén (Upper guide) @ 2
Thin
H¢ thong ning ha (Pinion) ‘l

Din huéng trén - UG |
H¢ thong niing hg - PIN
H¢ thong co djnh- FIX

Dan hwing dwdi - LG

Din hwémg trén dung
phin tir chju nén

C6 dinh thin, gidi phong mé
men 3 phuong, dich chuyén
phuong Y (hwéng vio trong)

théng cb djub chin (Fixation)

Din hwéng dwdi (Lower guide)

Din hwéng duéi dung
phén tir chju nén

Hinh 10. CAu tao vi tr lién két gitta Hinh 11. Lién két giita than va chan Hinh 12. M6 hinh héa lién két trong
chan va than gian khoan tu nang theo [1] phan mém Ansys
400 ft

4.4. Két qud tinh todn bang ANSYS/AQWA

- Phan tng ctia két cAu: Ham truyén ctia 3 dang dao dong chinh ding (Heave), dao dong quanh
truc X (Roll), quay quanh truc Y (Pitch) dudc thé hién trén cac Hinh 13, 14 va 15.

= === Line A: RAOx - Global Z, 0.0° [m/m] e Line Az RAOs - Global RX, 0.0° (Aqwa) [*/m] e Lisw A: RAOx - Globul RY, 0.0° (Aqwa) [/m]
= 562 e
=0
..... s
20
s
2 1800 2000
3 | 5 5
T 100 - | L]
H 3 | -
-] 5 1000 2
g om0 5 H
£ £ 1o
] \ H H
3 |
0500 2 rom
- \ P £
0250 n\ Low o {
\
0000 om0 - e Y
e . e A L s o alw oM A0 U4 L L o o Ll
Frequency (Hz) Frequency (Hz) Frequency (Ho)

Hinh 13. Ham truyén giita dao dong Hinh 14. Ham truyén gitta dao dong Hinh 15. Ham truyén gitta dao dong
theo phuong Heave (doc truc Z) va theo phuong Roll (quay quanh truc theo phuong Pitch (quay quanh truc
tan s tai huéng séng 0° X) va tan s tai huéng séng 0° Y) va tan s tai huéng séng 0°

- Gia tri gia toc, luc thity tinh, Iuc séng t6i, luc nhiéu xa, luc biic xa tai tAm phan ti hitu han dugc
thé hién trén Hinh 16.

- Stt dung gid tri ndi luc trong phan ti thanh ctia chan gian khoan tu nang, Gng suét trong phan ti
tam v, ndi luc trong cac gia cudng tim két hop véi tiéu chuan kiém tra bén cho két ciu chan [7], tiéu
chuén kiém tra bén cho than [8] ta dugc két qua kiém tra bén dng chinh ctia két ciu chan tai cic vi tri
lién két gitta chan va than & Bang 2, két qua kiém tra bén cho tAm va cic gia cudng tai mot s6 vi tri c6
ting suét 16n & Bang 3.

Nhdn xét: Cac gia tri UC cho chan va tim tuong d6i nho (I6n nhét bang 0,34) va cdc gid tri nay
déu nho hon 1 vi vy két cdu gian khoan tu nang trong trang thai di chuyén dam béo diéu kién bén
theo [7, 8]. Cac vi tri c6 hé sb st dung vt liéu 16n nhét trén két cAu v6 clia than dudc thé hién trén cic
Hinh 17.
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JTITLE, CASE 161 [H= 3.6 T - 6.0 D=-0.6 P=_ 0.0 |
| COMPOMENT  ANSY R FEY R
SFEDELE,ALL,ALL,PRES Théng s6 méi trueong
FDELE,ALL
LSCLEAR, INER
SFE, 20901, 2,PRES,®, 3.5935E+03, 2.2967E+83, 1.6852E+03, 2.4961E+03
SFE, 20936, 2,PRES,®, 4.6648E+03, 2.2650E+03, 3.0434E+@3, 5.9775E+03
SFE, 20930, 2,PRES,8, 1.4120E+04, B8.1959E+83, 7.9670E+03, 1.3751E+04
SFE, 20934, 2,PRES,®, -1.7578E+04, -1.1843E+04, -1.0743E+04, -1.6@16E+04
SFE, 20935, 2,PRES,®, -3.1957E+04, -2.3791E+04, -2.2764E+04, -3.1257E+04
SFE, 20932, 2,PRES,®, -3.1257E+04, -2.2764E+04, -2.1919E+04, -3.0578E+04
SFE, 20931, 2,PRES,®, -2.9801E+04, -2.1150E+04, -2.0504E+04, -2.8949E+04
SFE, 20852, 2,PRES,®, -2.0504E+04, -1.9866E+04, -2.3326E+04, -2.3326E+04
SFE, 20910, 2,PRES,®, -2.3326E+04, -2.8015E+04, -2.8949E+04, -2.0504E+04
SFE, 20860, 2,PRES,®, -1.9647E+04, -1.9409E+04, -2.0878E+04, -2.0878E+04
SFE, 20861, 2,PRES,®, -2.0878E+04, -2.2417E+04, -2.3326E+04, -2.3326E+04
SFE, 20940, 2,PRES,8, -2.2417E+04, -2.6977E+04, -2.8015E+04, -2.3326E+04
SFE, 20941, 2,PRES,®, -2.3326E+04, -1.9866E+04, -1.9647E+04, -2.0878E+04
SFE, 20858, 2,PRES,®, -1.8852E+04, -1.8264E+04, -2.1458E+04, -2.1458E+04
SFE, 20859, 2,PRES,®, -2.5888E+04, -2.6977E+04, -2.2417E+04, -2.2417E+04
SFE, 20938, 2,PRES,®, -2.2417E+04, -2.0878E+04, -2.1458E+04, -2.5888E+04
SFE, 20939, 2,PRES,®, -2.0878E+04, -1.9409E+04, -1.8852E+04, -2.1458E+04
SFE, [ 20857, 2,PRES,®, [-2.4682E+04, -2.5888E+04, -2.1458E+04, -2.1458E+04 |
Phan tir Nut I Nut J Nut K Nut L

Gia tri ap hrc 1én phén dién tich twong dwong quanh nit

ACEL, -2.5824E-04, -2.0664E-4, -1.3592£-01 Gia toc phwong X, Y, Z
CGLOC, 3.9659E+@1, -2.4602E-01, 1.35856+01 Trong tim
DCGOMG, -3.8495€-@1, -3.1193E-01, -4.4480E-04 Gia toc phwong RX, RY, RZ

SOLVE

Hinh 16. Gid tri gia tdc, luc thdy tinh, thiy dong dudc chuyén ddi 1én 1uéi chia PTHH

Bang 2. Két qua kiém tra bén thanh va niit két cdu chan gian khoan ty nang 400 ft

Bai todn Vi tri ¢6 UC 16n nhét UC max Két luan
Bén thanh ST 0,173 Théa man diéu kién bén
S
';_‘E?*S Dén hwing trén
Bén nit Wl & 0,190 Théa min diéu kién bén
S
Bang 3. Két qué kiém tra bén cho két cAu v6 than gian khoan tu nang 400 ft
STT Bai todn UCmax Két luan
1 Kiém tra kha niing chiu lyc ctia tAm giita c4c gia cudng 0,25  Thda man diéu kién bén
2 Kiém tra kha ning chiu luc ciia tim chiu ¥ng suit cit 0,25  Thoa man diéu kién bén
3 Kiém tra tAim chiu luc cit 0,01  Théa man diéu kién bén
4 Kiém tra tim chiu 4p luc bén 0,34  Thoa man diéu kién bén
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279.04 Max
68,123

Ving két cdu than c6 hé s6 si dung vit liéu (UC) lén

Hinh 17. Ving két cAu vo ciia than gian khoan tif nang 400 ft c6 hé s6 sit dung vt liéu 16n nhét

5. Két luan

Bai bdo di d& xuit dugc thuit toan tong quat két hop gitta PTB va PTHH d¢€ tinh toan, kiém tra
bén hé thdng két cAu gian khoan tu nang (bao gom két cAu than, két cAu chan, két ciu dé chan va cic
chi tiét lién két giita than va chan) trong trang thai di chuyén bang mé hinh tdng thé. Cac két qua ctia
phuong phdp PTB nhu luc séng 1én phan than ctia cong trinh tu nang (1a két cAu ndi kich thuée 16n)
va luc quan tinh 1a ddu vao cho bai toan phan tich, kiém tra két cAu bing phuong phap PTHH. Mo
hinh t6ng thé theo phuong phdp PTHH dudc stt dung trong bai bao da thay thé cac md hinh tinh toan
truyén théng v6i md hinh két cau than 1a tuong duong. Nhd mo hinh PTHH, bai bdo da gidi quyét tron
ven bai toan bén clia than trong trang thai di chuyén.

Bai toan két hop gitta PTB va PTHH dé kiém tra bén hé théng két cAu ndi kich thudc 16n clia gian
khoan tu nang 400 ft trong trang thai di chuyén theo so dd thuit toan nhu Hinh 6 cla bai bao nay
da duoc giai quyét véi su trg gidp clia chuong trinh phan mém chuyén dung ANSYS/AQWA, 13 phan
mém tinh todn ban quyén thudc Vién Xay dung Cong trinh bién.

Cic nghién ctiu tiép theo sé di sdu nghién ctiu phén tich sy 1am viéc ctia hé théng két cAu gian
khoan tu nang 400 ft trong cdc trang thai khai thac, trang thai bién cuc han va trang thai nang ha dé
di dén két luan vé& do an toan clia hé thdng két cAu gian khoan tu nang 400 ft trong diéu kién bién
Viét Nam.

Ldi cam on

Nhém tac gia chan thanh cam on sy hd trg tai chinh ctia dé tai khoa hoc cip Nha nu6c, ma sb
SPQGO02b.01-01.
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